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(57) Sang ché dé cap dén hop chat c6 cong thure I:
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trong do cac bién c¢6 y nghia nhu dugc néu trong ban mo ta, cac mudi dugc dung hodc cac
solvat cia chung, va dugc pham chira cac hop chat nay.
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Linh vuc k¥ thuat dwge dé cap

Sang ché dé cap dén cac hop chit bao gém céc mudi duge dung va cac
solvat cia chung, 1a cac chét diéu bién, t6t hon 14 chét chu van cta thy thé sigma-
1 (sigma-1, c1R hodc Sig-1R) va hitu ich lam cac hop chit diéu tri bénh, cu thé

1a trong diéu tri, ngan ngtra va’hoac chén doan bénh tho4i hoa thin kinh.

Tinh trang k¥ thuit ciia sang ché

Thuy thé sigma-1 14 protein chaperon ndi bao ma cu tri cu thé tai mit phéan
céch gitta mang ludi noi chat (endoplasmic reticulum - ER) va ty thé, dugc goi la
mang mang ludi ndi chét lién quan dén ty thé (mitochondrion-associated ER
membrane - MAM). Thy thé ndy duoc biéu hién trong hé than kinh trung wong
(the central nervous system - CNS) trong cac tiéu than kinh dém, cac bach cau
lympho, c4c té bao than kinh, va t& bao it nhanh va duoc biét 1a lién quan dén su
diéu tiét ctia rat nhiéu chit dan truyén than kinh.

Trong hé than kinh trung wong (CNS), Sig-1R déng vai trd mot phan trong
cic qua trinh sinh hoc phitc tap, ma bao gdm nghién cocain hoic
metamphetamin, hoc va tri nhg, dau va trAm cam. Mot vai bdo cdo st dung
phuong phép cam lang sinh hoc phén tir lién quan dén céc thu thé nay trong cac
rbi loan thoai hoa than kinh nhuwr bénh Alzheimer, dot quy, va thoai héa than kinh
do nhiém HIV.

Do d6, cac Sig-1R 1a céc dich diéu tri bénh tiém nang trong rat nhiéu bénh
lién quan dén hé than kinh trung wong va céc chat ddi khang va chét chi van Sig-
IR da dugc boc 10.

Anavex 2-73 (1-(2,2-diphenyltetrahydrofuran-3-yl)-N,N-dimetyl-
metanamin hydroclorua) cé 4i luc cao va c6 tinh chon loc dbi véi céc thu thé

sigma-1 va tac dung hiép dong vdi cac thu thé muscarin va chdng tac dong kiéu
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cholin. Céc hoat tinh b6 sung dd dwoc chimg minh trén céac thy thé N-metyl-D-
aspartat (NMDA). Trong céc nghién ctu tién 14m sang in vitro va in vivo & chudt,
Anavex 2-73 di chtig minh duoc tinh chat bao vé than kinh va chéng lai ching
mét trf nhd. Anavex 2-73 d3 duoc dé xuét dé mang lai tic dung bao vé chong lai
cing thing do oxy héa, 1am hao t6n va phé hiy céc t& bao thin kinh va dugc tin
1 nguyén nhan cha yéu cta bénh Alzheimer. Anavex 2-73 hién dang duogc thi
nghiém lam sang pha I.

Anavex 1-41 (1-(5,5-diphenyltetrahydrofuran-3-yl)-N,N-dimetyl-
metanamin hydroclorua) c6 hoat tinh dugc 1y hdn hop bao gdm diéu bién ca hai
thanh phin sigma-1 va muscarin thé hién chéng mét tri nhé trdm cam, chéng
tram cam ndi bat & lidu lwong chét chu vén sigma-1 thap. Hon thé nita, hop chét
nay thé hién hoat tinh duoc Iy hén hop lién quan dén diéu bién céc kénh natri va
clorua.

Donepezil ~ ((RS)-2-[(1-benzyl-4-piperidyl)metyl]-  5,6-dimetoxy-2,3-
dihydroinden-1-on) 1a chit &rc ché axetylcholin esteraza c6 hoat tinh chu van
sigma-1 khong chon loc. Donepezil ciing 1a chit chu véin cla céc thu thé
muscarin, va 1a thubc duge bén trén thi truong duge ding trong diéu tri lam giam
tinh trang bénh Alzheimer.

Céc phan tir khac c6 ai luc Sig-lR da biét nhung ching thiéu hodc tinh
chon loc kiéu phu déi véi Sig-2R hoic chung c6 ai luc cao dbi véi cac vi tri thy
thé khac nhur do Anavex 1-41 va 2-73 va donepezil.

Céc thude c6 tinh chon loc kém (tirc 13, diéu bién hoat‘ tinh cta nhiéu thu
thé) 1a cac thudc d& twong hop véi nhidu tic dung phu, cu thé 14 dbi véi cac bénh
nhan d4 sin sang tiép nhan chi dinh didu trj khéc.

Do d6, vaAn ¢6 nhu ciu cin c6 cc chét didu bién chon loc méi, cu thé 1a
chit chi van, c6 hoat tinh cta thu thé sigma-1 co gia tri didu tri dé diéu tri
va/hodc ngin ngira cac bénh lién quan dén thy thé sigma-1, dic biét 12 bénh thodi
héa than kinh nhu bénh da xo cing, bénh Alzheimer, bénh Parkinson, bénh

Huntington, va bénh xo cirng ¢4t bén teo co.
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Ban chat k§ thuit caa sang ché

Sang ché dé xuit hop chét ¢ cong thuc chung I, cac mubi duoc dung va
c4c solvat ctia chiing, hoic ché phdm chita cac hop chét nay duogc st dung lam
céc cht diéu bién, dic biét 1a chét chi van ¢ hoat tinh cta thu thé sigma-1.

Theo khia canh thit nhit, sang ché dé xuét hop chét c6 cong thtrc chung I:

X5

X2
@,

va cac mubi duoc dung va céc solvat ctia ching,

trong do:

X' va X doc lap duoc chon tir nhém bao gom hydro, halogen, C1-C4-
alkyl, C1-C4-haloalkyl, xyano, nitro, di(C1-C4-alkyl)amino, -NHCOOR’, va -
COOR’, trong d6 R’ 1a metyl, etyl, n-propyl, n-butyl, iso-propyl, iso-butyl hodc
tert-butyl;

X2, X3, x* doc 1ap duoc chon tir nhém bao g@)m hydro, clo, C1-C4-alkyl,
C1-C4-haloalkyl, C1-C4-alkoxy, xyano, nitro, di(C1-C4-alkyl)amino, -
NHCOOR’, va -COOR’, trong d6 R’ 13 metyl, etyl, n-propyl, n-butyl, iso-propyl,
iso-butyl hodc tert-butyl; voi diéu kién 14 it nhét mot trong s6 X!, X2, X3, x*, X3
khong phai 13 hydro va it nhat mét trong sb X% X°, X* khong phai 1a C1-C4-
alkoxy;

L la -C(O)NH-, -NHC(O)-, -SO,NH-, -NHSO,-, hoic -NH-;

nla o0, 1 hodc 2;

mlal,?2,3,4hoic 5;

R' 12 H hoc alkyl, va

R’ 12 arylalkyl ¢6 5 hodc 6 canh, xycloalkylalkyl ¢6 5 hodc 6 canh, trong
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d6 gbc vong cta arylalkyl hodic xycloalkylalkyl néi trén tiy y duoc thé bang mét
hodc nhiéu phan tir thé doc 1ap dugc chon tir halogen, t6t hon 12 flo; hodc

R' va R* cing véi nguyén tir nito ma ching gin vao tao ra nhém
heteroxyclyl c6 5 canh, ma dugc dung hop vao nhém aryl c6 5 hodc 6 canh va
tuy y duogc thé b'fmg mdt hodc nhiéu phén tir thé doc lap dugc chon tir C1-C3
alkyl, t&t hon 1a metyl, va trong d6 gbc di vong thu dugc tity y dugc thé bang mot
hodc nhiéu phan tir thé doc lap duge chon tir halogen, t6t hon 1a flo.

Theo mot phuong 4n, hop chét cé cong thirc I khong phai 13 mot hop chét,
nhiéu hop chét hodc tit ca cac hop chit sau:

N-[3-[benzyl(metyl)amino]propyl]-4-clobenzamit;

N-[3-[benzyl(metyl)amino]propyl]benzamit;

N-[3-[benzyl(metyl)amino]propyl]-4-flobenzamit;

N-[3-[benzyl(metyl)amino]propyl]-4-bromobenzamit;

N-[3-[benzyl(metyl)amino]propyl]-4-metoxybenzamit;

N'-benzyl-N-[(4-clophenyl)metyl]-N'-metylpropan-1,3-diamin; va

N-[3-[benzyl(metyl)amino]propyl]-4-clobenzensulfonamit.

Theo khia canh khac, séng ché d& xuét duoc phdm chua it nhat mot hop
chat theo sang ché hodac mubi duge dung hoic solvat ctia ching va it nhat mét
chét mang, chét pha lodng, t4 dugc va/hodc chét phu tr¢ dugc dung.

Sang ché cling mé ta cac hop chét néu trén hodc cac mudi duogc dung va
cac solvat cua chiing duge sir dung 1am céc chét diéu bién ¢6 hoat tinh cua thu
thé sigma-1, tot hon 13 lam chét cht vin cia thu thé sigma-1.

Sang ché cling mé ta hop chét theo sang ché hoic mudi duoc dung hoac
solvat ctia chiing dugc st dung lam thudc. Tét hon 14, thudc duge st dung dé

diéu tri va/hodc ngan nglra cac bénh lién quan dén sigma-1.

M5 ta van tit cac hinh vé
Fig.1 13 hinh v& thé hién két qua cta thir nghiém thay thé tu phat (a) va
tranh né thy dong (b) ddi vai hop chét ¢ cong thire 3.1.10.
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Fig.2. 13 hinh v& thé hién su x4c nhén vé hoat tinh 1 cua hop chét 3.1.10.
Dit liéu dugce thé hién duéi dang s trung binh +sai s6 chuén.

Fig.3. 14 hinh v& thé hién sy cai thién EAE nho hop chit ¢ cong thic
3.1.10, kiéu diéu tri ngin ngira. Dit liéu duoc thé hién dudi dang sé trung binh
+sai sd chuén.

Fig.4. 1a hinh v& thé hién su cai thién EAE nh& hop chét ¢6 cong thic
3.1.10, kiéu diéu trj bénh. Dt liéu dugc thé hién dudi dang sé trung binh +sai s6

chuan.

M5 ta chi tiét sang ché

Nhu néu trén, sang ché dé cap dén hop chat ¢6 cong thic I, cling nhu cac
mubi duoc dung va cac solvat ctia chung.

Céac hop cht c6 cong thire I duge wu tién va cac mudi duoc dung va cac
solvat ctia ching 1a cac hop chét, trong d6 mot hodc nhiéu trong s6 X', X2, X,
X' X°, L, n, m, R!, va R? duoc xac dinh nhu sau:

X! va X° doc 18p dugc chon tir nhém bao gém hydro, flo, clo, brom, iot,
C1-C4-alkyl, C1-C2-haloalkyl, xyano, nitro, va di(C1-C2-alkyl)amino, t6t hon 12
X! va X3 doc 1ap duogc chon tir nhom bao gém hydro, flo, clo, brom, C3-C4-alkyl,
triflometyl, xyano, nito, va dimetylamino, t6t hon nita 1a X' va X° doc 1ap dugc
chon tir nhém bao gdm hydro, flo, clo, n-propyl, n-butyl, #-butyl, triflometyl, va
dimetylamino, van tét hon nira 1a X' va X° doc 18p duoc chon tir nhém bao gém
hydro, clo, triflometyl, va dimetylamino;

X% X3, x* doc lap duogc chon tir nhom bao gém hydro, clo, C1-C4-alkyl,
C1-C2-haloalkyl, C1-C2-alkoxy, xyano, nito, va di(C1-C2-alkyl)amino, t6t hon
la X% X°, X* doc lap dugc chon tir nhém bao gdm hydro, clo, C3-Cé-alkyl,
triflometyl, metoxy, Xyano, nitro, va dimetylamino, t6t hon nira 1a X2, X3, x* doc
18p dugc chon tir nhém bao gdébm hydro, clo, n-propyl, mn-butyl, #-butyl,
triflometyl, metoxy, va dimetylamino, vin t6t hon nita 13 X, X% X, x4t x? doc

14p duogc chon tir nhém bao gdm hydro, clo, triflometyl, va dimetylamino; luén
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luén v6i didu kién it nhat mot trong sb X', X% X°, X*, X° khong phai 13 hydro va
it nhat mot trong sb X%, X°, X* khong phai 1a C1-C2-alkoxy/metoxy;

n la 0 va L dugc chon tir -C(O)NH-, -NHC(O)-, -SO,NH-, tdt hon 1a L 14 -
C(O)NH-;

nlalvaL la-NH- hoic -NHC(O)-;

m 12 2, 3 hodc 4, tot hon m 13 2 hoc 3;

R' 14 H hojc C1-C4-alkyl, tot hon R' 13 H hogic C1-C2 alkyl, tt hon nita
R' 1a C1-C2 alkyl, vén tét hon nita R 13 metyl;

R’ 13 aryl-C1-C2-alkyl ¢6 5 hodc 6 canh, xycloalkyl-C1-C2-alkyl c6 5 hodc
6 canh, trong d6 gbc vong ctia nhém arylalkyl hodc xycloalkylalkyl ndi trén tuy y
duoc thé béng mét hodc nhiéu phén ttr thé doc 1ap dugc chon tir halogen, t6t hon
1a flo, t6t hon R? 14 benzyl, phenyletyl, hodc xyclohexylmetyl, trong d6 gbc vong
ctia mdi trong sd cac phan tir thé ndi trén tlly v dugc thé bing mot hodc nhidu
phén ttr thé doc 1ap dugc chon tir halogen, t6t hon 1a flo, tét hon nita R? 1a benzyl
hoic phenyletyl, trong d6 gbc vong ctia mdi trong sb cac phan tir thé néi trén tuy
y duoc thé béng mot hodc nhiéu phén tir thé doc 18p dugc chon tir halogen, tdt
hon 14 flo, tham chi tot hon nita R* 1a benzyl, tiy ¥ dugc thé bing mét hoic nhidu
phén tir thé doc 13p duoc chon tir halogen, t6t hon 1 flo; ¢6 loi néu R? 14 aryl-C1-
C2-alkyl ¢6 5 hodc 6 canh, trong d6 gbc vong clia mdi trong s6 cac phan tir thé
ndi trén tuy y dugce thé bz‘?lng mét hodc nhiéu phén tr thé doc lap duogc chon tir
halogen, t6t hon 1a flo, t6t hon R? 1a benzyl hodc phenyletyl, trong d6 gbc vong
clia mdi trong sd cdc phan tir thé ndi trén tlly v dugc thé bing mot hodc nhidu
phan tir thé doc 1ap duoc chon tir halogen, tét hon 1 flo, tt hon nita R? 1a benzyl,
tily y dugc thé bdng mot hodc nhidu phén tir thé doc 18p duoc chon tir halogen,
tot hon 12 flo;

R' va R? cing v&i nguyén tir nito ma ching gin vao tao ra nhém
heteroxyclyl c6 5 canh, ma dugc dung hgp véi nhém phenyl va tiy y duoc thé
béng mdt hodic nhiéu phﬁn ttr thé doc 1ap dugc chon tir C1-C2 alkyl, t6t hon 1a

metyl, va trong d6 gdc di vong thu duoc tlly y duoc thé bang mot hodc nhidu
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phan tir thé doc 1ap duge chon tir halogen, t6t hon 1a flo, t5t hon 1a R va R? cung
véi nguyén tir nito ma ching gin vao tao ra nhém isoindolinyl tiy y dugc thé
bang mot hodc nhiéu phan tir thé doc 1ap dwoc chon tir C1-C2 alkyl, tdt hon 14
metyl, va halogen, t6t hon 14 flo.

Hop chét co cong thirc I dugc vu tién khac nhu duoc xac dinh trén va cac
mudi duoc dung va céc solvat clia chung la cic hop chét, trong do X X% X3, X4
X 14 nhu duge xac dinh nhu sau:

X', X%, X%, X’ 1a hydro va X® 1a clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-
C2-alkoxy, Xyano, nito, hodc dialkylamino, t6t hon 13 X° 1 clo, C3-C4-alkyl,
triflometyl, metoxy, xyano, nitro, hodc dimetylamino, t6t hon nita X° 13 clo, n-
propyl, n-butyl, #-butyl, triflometyl hodc metoxy, t6t hon nita X° 14 clo, hoic
triflometyl, thdm chi t6t hon nita X° 1a clo;

X?, X°, X%, X’ 1a hydro va X' 1 flo, clo, brom, iot, C1-C4-alkyl, C1-C2-
haloalkyl, xyano, nitro, hogc dialkylamino, t6t hon X' 1 flo, clo, brom, C3-C4-
alkyl, triflometyl, xyano, nitro, ho#c dimetylamino, t6t hon nita X' 1a flo, clo,
brom, n-propyl, n-butyl, -butyl, triflometyl, va dimetylamino, t6t hon nita X' 13
clo, brom, triflometyl, hodc dimetylamino, thdm chi t5t hon nita X' 14 clo hodc
brom;

X!, X%, X*, X° 1a hydro va X? 1a clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-
C2-alkoxy, xyano, nitro, hodc dialkylamino, t6t hon X* 1a clo, C3-C4-alkyl,
triflometyl, metoxy, xyano, nito, hodc dimetylamino, t5t hon nita X° 13 clo, n-
propyl, n-butyl, #-butyl, triflometyl, metoxy, va dimetylamino, t6t hon nita X* 14
clo, triflometyl, metoxy, hodc dimetylamino, tham chi t&t hon nita X* 13 clo, hoac
dimetylamino;

X3, X' vaxX’1a hydro va X' va X? doc 1ap dugc chon tir nhom bao gém
clo, C1-C4-alkyl, C1-C2-haloalkyl, xyano, nitro, va dialkylamino, t6t hon X' va
X* doc 1ap duge chon tir nhém bao gbm clo, C3-C4-alkyl, triflometyl, xyano,
nitro, hoac dimetylamino, t6t hon nita X! va X doc 1ap dugc chon tir nhom bao

gbm clo, n-propyl, n-butyl, #-butyl, triflometyl, va dimetylamino, tot hon nita X'
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va X* doc 1ap duoc chon tir nhém bao gém clo, triflometyl, va dimetylamino,
tham chi t&t hon nita 14 X' va X* déu 1a clo;

X% X, va X 1a hydro va X'vax? doc 1ap dugc chon tir nhém bao gém
clo, C1-C4-alkyl, C1-C2-haloalkyl, xyano, nitro, va dialkylamino, tdt hon X' va
X doc 1ap dugc chon tir nhém bao gém clo, C3-C4-alkyl, triflometyl, xyano,
nitro, hozc dimetylamino, tt hon nita X' va X° doc 1ap dugc chon tir nhém bao
gbm clo, n-propyl, n-butyl, #-butyl, triflometyl, va dimetylamino, van tét hon nira
X' va X? doc lap dugc chon tir nhém bao gdm clo, triflometyl, va dimetylamino,
tham chi t&t hon nﬁa X'vaX® déu 1a clo;

Xh X' va X 1a hydro va X*vax® doc lap duoc chon tir nhéom bao gém
clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-C2-alkoxy, Xyano, nito, va dialkylamino,
t6t hon 13 X* va X° doc 18p duogc chon tir nhém bao gém clo, C3-C4-alkyl,
triflometyl, metoxy, Xyano, nitro, hodc dimetylamino, tdt hon nita X% va X° doc
1ap duoc chon tir nhém bao gdém clo, n-propyl, n-butyl, #-butyl, triflometyl,
metoxy, va dimetylamino, t6t hon nira X va X° doc lap duoc chon tir nhom bao
g(“)m clo, triflometyl, va dimetylamino, thim chi tdt hon nita X* va X° déu 1a clo;
hoac

X', X°, va X’ 14 hydro va X* va X* doc 14p dugc chon tir nhém bao gdm
clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-C2-alkoxy, xyano, nitro, va dialkylamino,
tot hon X va X! doc 18p dugc chon tir nhém bao gdm clo, C3-C4-alkyl,
triflometyl, metoxy, Xyano, nitro, hodc dimetylamino, tdt hon nita X va X* doc
1ap duoc chon tir nhém bao gém clo, n-propyl, n-butyl, t-butyl, triflometyl,
metoxy, va dimetylamino, t5t hon nita X* va X* doc lap duoc chon tir nhém bao
gém clo, triflometyl, va dimetylamino, thim chi t6t hon nita X° va X* ddu 1a clo.

Theo mot phuong 4n, hop chat c6 cong thirc I dwoc wu tién 1a hop chat co

cong thire II:
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A"

Iz

X3
I

va cac mudi dugc dung va céc solvat ctia ching,

trong do:

X3, m, R!, va R? 1a nhu dugc x4c dinh néu trén cho hop chét c6 cong thuc I
va phuong 4n bat ky cia né, véi didu kién X khong phai 13 hydro.

Theo mét phuong an, hop chét c6 cong thire II 13 cac chét, trong d6 X° 13
clo, Cl1-C4-alkyl, CI1-C2-haloalkyl, C1-C2-alkoxy, xyano, nitro, hodc
dialkylamino, t6t hon X’ 1 clo, C3-C4-alkyl, triflometyl, metoxy, xyano, nitro,
hoic dimetylamino, t5t hon nita X° 13 clo, n-propyl, n-butyl, s-butyl, triflometyl,
metoxy, hodc dimetylamino, tdt hon nfta X° 1a clo, triflometyl, hoac
dimetylamino, tham chi tot hon nita X 1a clo, va/hodic m 12 2, 3 hodc 4, tdt hon 1a
2 hodc 3, va/hodc R' 13 metyl, va/hodc R? labenzyl tiy y dugc thé bing mot hodc
nhiéu phan tir thé duge chon tir nthém bao gdm halogen, 6t hon 1a flo.

Theo mot phuong 4n, hop chét c6 cong thirc I duge wu tién 1a hop chit c¢6
cong thuec I11:

X5

¢ AR
n L m N X8
( g

x3 X! P

III

va cac mudi dugce dung va céc solvat cia chung,

-10-
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trong do:

X', X% X3, X%, X, L, n va m 1a nhu dugc xac dinh néu trén cho hop chét
c¢6 cong thire I va phuong an bat ky cia nd;

p la 1 hodc 2, t6t hon 13 1; va

X8 X7, X8 X°, X1 doc 1ap dugc chon tir H, halogen tdt hon 1a flo, t6t hon
latatca X°, X, X5, X, X'* déu la H.

Theo mét phuong 4an, hop chét c6 cong thirc I1I 12 hop chit c6 cong thic

III-a:
x5
x4 /H\
n L m N/
x3 X! ( p
X2

III-a
va cac mudi duge dung va céc solvat cua ching,
trong do:
X, X3 X3, XY X%, L, n, mva p la nhu dugc xé4c dinh néu trén cho hop chét
c6 cong thuc I11.

Theo mot phuong 4n, hop chat ¢ cong thire I1l-a 13 hop chét ¢ cong thuc

I1I-a-1:
O%M”’\”/
x3 ( o

II-a-1
va cac muoi dugc dung va cac solvat clia ching,

trong do:

-11-
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X 1a clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-C2-alkoxy, xyano, nitro, hodc
dialkylamino, t6t hon X 13 clo, C3-C4-alkyl, triflometyl, metoxy, Xyano, nitro,
hodc dimetyamino, t6t hon nita X° 14 clo, n-propyl, n-butyl, £-butyl, triflometyl,
metoxy, hodac dimetylamino, tdt hon nita X° 1a clo, triflometyl, hodc
dimetylamino, tham chi t8t hon nira X° 14 clo;

m 14 1, 2, 3 hodc 4, t6t hon 1a 1 hodc 3, tot hon nita 13 3; va/hodc

pla 1 hodc 2, t6t hon 1a 1.

Theo mdt phuong 4n, hop chét c6 cong thirc I1I-a 1a hop chét c6 cong thic

I1I-a-2:
L/Hm\N/

[I-a-2
trong do:

X3 1a clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-C2-alkoxy, xyano, nitro, hodc
dialkylamino, t6t hon X 1a clo, C3-C4-alkyl, triflometyl, metoxy, Xyano, nitro,
hodc dimetylamino, t5t hon nita X° 1a clo, n-propyl, n-butyl, #-butyl, triflometyl,
metoxy, hodc dimetylamino, tdt hon nita X° 1a clo, triflometyl, hodc
dimetylamino, tham chi t6t hon nira X° 14 clo;

L 1a -NHC(O)- hodc -SO,NH-; va/hoéc

m 12 2 hoc 3, t6t hon 1a 3.

Theo mét phwong 4n, hop chit c¢6 cong thirc I1I-a 1 hop chét c6 cong thirc
III-a-3:
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/@AA/\EN/
X3

[I-a-3
trong do:

X 1a clo, C1-C4-alkyl, C1-C2-haloalkyl, C1-C2-alkoxy, Xyano, nitro, hoac
dialkylamino, tdt hon X° 1a clo, C3-C4-alkyl, triflometyl, metoxy, xyano, nitro,
hodc dimetylamino, t8t hon nita X° 13 clo, n-propyl, n-butyl, #-butyl, triflometyl,
metoxy, hodc dimetylamino, tdt hon nita X° 1a clo, triflometyl, hoac
dimetylamino, thadm chi tot hon nita X° 13 clo;

L 1a -NHC(O)- hoéc -NH-; va/hodc

m 13 1, 2 hodc 3, t6t hon 14 2 hoéc 3.

Hop chét ¢6 cong thire I duoce wu tién ¢6 cong thic I1-a-3 1a cac hop chit,
trong d6 L 13 -NHC(O)- va m I 2, hogc L 1a -NH- va m 14 3.

Theo mot phwong an, hop chét c6 cong thirc I 13 hop chét ¢ cong thirc IV:

x® 0
x4
x3 X!
X2
V),

trong dé X! X2 X3, X4, X5, va m 1a nhu duoc xac dinh néu trén cho hop chét ¢co
cong thirc I va phuong 4n bét ky cta nd.

Hop chit c6 cong thire I duge vu tiénV 1a hop chit c6 cong thic IV-a:
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x® 0]

X2
(IV-a),

trong d6 X' x%4 X3, X4 va X° 1a nhu dugc xac dinh néu trén cho hop chét ¢6
cong thic I'V.

Hop chét c6 cac cong thirc IV va IV-a 1a cac hop chét, trong d6 X', X%, X,
X', X doc 1ap dugc chon tir hydro, clo, nitro, va triflometyl; véi didu kién it nht
mdt trong s6 X', XZ, X3, X*, va X° khong phai 1a hydro.

Theo mdt phuong 4n, hop chat c6 cong thire I 1a hop chit c6 cong thirc V:

x5 @) ’
| N m
x3 X1
X2

V),
trong do X X2 X3, X4 X°, va m 13 nhu dugc x4c dinh néu trén cho hop chét c6
cdng thirc I va phuong 4n bt ky cua nod.

Hop chat c6 cong thic V dugc wu tién 13 hop chét c6 cong thie V-a:

x5 0
X4 /“\/\
” T
X3 X1
X2
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(V-a),
trong d6 X', X%, X°, X*, va X’ 14 nhu dugc xé4c dinh néu trén cho hgp chit c6
cong thuc V.

Hop chit c¢6 cac cong thirc V va V-a 14 cac hop chét, trong do X', X2, X°,
X*, X° doc 1ap dugce chon tir hydro, clo, nitro, va triflometyl; véi didu kién it nhét
mat trong s6 X1 X2 X3, X! vax® khong phai 1a hydro.

Cac hop chat dugce dic biét uu tién theo sang ché 1a céc hop chat duoc liat

ke trong Bang 1 dudi day:
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Bang 1:
Hop chit sd Tén hoda hoc

3.1.2 N-[3-(benzylmetylamino)propyl]-4-propylbenzamit

3.1.3 N-[3-(benzylmetylamino)propyl]-4-butylbenzamit

3.14 N-[3-(benzylmetylamino)propyl]-4-tertbutylbenzamit
3.1.5 N-[3-(benzylmetylamino)propyl]-4-triflometylbenzamit
3.1.6 N-[3-(benzylmetylamino)propyl]-4-flobenzamit

3.1.7 N-[3-(benzylmetylamino)propyl]-2-clobenzamit

3.1.8 N-[3-(benzylmetylamino)propyl]-3-clobenzamit

3.1.9 N-[3-(2-(N-metylbenzyl)amino)etyl]-4-clobenzamit
3.1.10 N-[3-(benzylmetylamino)propyl]-4-clobenzamit

3.1.11 N-[4-(benzylmetylamino)butyl]-4-clobenzamit

3.1.12 N-[3-(N-metyl-2-phenyletylamino)propyl]-4-clobenzamit
3.1.15 N-[3-(isoindolin-2-yl)metylamino)propyl]-4-clobenzamit
3.1.20 N-[3-(benzylmetylamino)propyl]-2-bromobenzamit
3.1.23 N-[3-(benzylmetylamino)propyl]-2,3-diclobenzamit
3.1.24 N-[3-(benzylmetylamino)propyl]-2,4-diclobenzamit
3.1.25 N-[3-(benzylmetylamino)propyl]-3,4-diclobenzamit
3.1.26 N-[3-(benzylmetylamino)propyl]-3,5-diclobenzamit
3.1.28 N-[3-(benzylmetylamino)propyl]-3-metoxybenzamit
3.1.29 N-[3-(benzylmetylamino)propyl]-4-metoxybenzamit
3.1.30 N-[3-(benzylmetylamino)propyl]-3-dimetylaminobenzamit
3.1.31 N-[3-(benzylmetylamino)propyl]-4-xyanobenzamit
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3.1.32 N-[3-(benzylmetylamino)propyl]-4-nitrobenzamit

3.1.33 N-(2-(benzyl(metyl)amino)etyl)-3-clobenzamit

3.1.34 N-(2-(benzyl(metyl)amino)etyl)-2,4-diclobenzamit

3.1.36 N-(2-(benzyl(metyl)amino)etyl)-4-xyanobenzamit

3.1.37 N-(2-(benzyl(metyl)amino)etyl)-4-nitrobenzamit

3.2a N-[3-(benzylmetylamino)propyl]-4-clobenzensulfonamit

3.3a 4-(benzylmetylamino)-N-(4-clophenyl)butanamit

3.4a N-(4-clobenzyl)-3-(benzylmetylamino)propanamit

3.4b N-(4-nitrobenzyl)-3-(benzylmetylamino)propanamit

3.4c N-(4-xyanobenzyl)-3-(benzylmetylamino)propanamit

3.4d N-(2,4-diclobenzyl)-3-(benzylmetylamino)propanamit

3.4e N-(3-clobenzyl)-3-(benzylmetylamino)propanamit

3 Sa N-(4-clobenzyl)-3-(benzylmetylamino)propanamin

Céc hop chat theo sang ché cé thé duoc diéu ché theo cac cach khac nhau
bang cac phan (g da duge ngudi c hiéu biét trung binh trong linh vyc k§ thuat
nay biét r5. Cac so dd phan tmg dwgc mé ta trong phan vi du minh hoa bang cac
phuong phap c6 thé c6 khac nhau 1am vi du.

Cac hop chit theo sang ché thuc su 13 cac chét didu bién, t5t hon 13 chat
cht van ctia thu thé sigma-1. Cac hop chit nay con ¢6 vu didm 13 co hoat tinh d6i
v6i thu thé sigma-2. Vi vay, sang ché d& xuét viéc cac hop chét theo sang ché
hodc cac mudi dugc dung, hodc céc solvat cua chiing dugc st dung lam chét chu
van cla thy thé sigma-1.

Do do, theo phuong an dic biét uu tién, sang ché mé ta viéc hop chét c6
cdng thirc I va cac coéng thire phu ctia chiing, cu thé 1a c4c chét trong Bang 1 néu |

trén, hodc cac mudi duge dung va céc solvat cia ching, dugc sir dung lam chat
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cht van sigma-1.

Do d6, cac hop chat theo sang ché 13 hitu ich trong viéc ngan ngtra va/hodc
| didu tri cac bénh hosc cac rdi loan lién quan dén thy thé sigma-1.

Vi vay, sang ché ciing d& cép dén hop chét theo sang ché hozc mudi duoc
dung hodc solvat cla ching dé sir dung trong viéc diéu tri va/hodc ngédn ngura
bénh hoic rdi loan lién quan dén thy thé sigma-1. Hodc theo c4ch khéc, sang ché
cling mé ta phuong phéap diéu tri va/hoic ngén ngtra bénh hosc rdi loan lién quan
dén thy thé sigma-1, bao g6m viéc st dung mét lugng hiru hiéu c6 tac dung didu
tri cia hop chét hodc mubi duoc dung hodc solvat theo séng ché, cho dbi tuong
can diéu tri. Tt hon 13, dbi tuong can diéu tri 12 dong vat c6 v, tét hon nita 13
nguoi. '

Cac bénh hoic cac rdi loan lién quan dén thy thé sigma-1 theo sang ché
bao gom, nhung khéng gidi han &, bénh thoai héa than kinh, cac réi loan tAm
than, nghién ma tay, chimg dau va bénh ung thu.

Bénh thodi hoa than kinh theo sang ché bao gdm, nhung khéng giéi han 6,
bénh da xo ctmg (MS), bénh Parkinson (PD), bénh Huntington (HD), bénh xo
cung ¢t bén teo co (ALS), dot quy va bénh sa sut tri tu¢, bénh nay bao gom,
nhung khéng giéi han &, bénh Alzheimer (AD), bénh sa st tri tué do mach mau
tac nghén, sa sit tri tué tran-thai duong, bénh sa st tri tué ngit nghia va bénh sa
sit tri tug thé Lewy. Bénh thoai héa thin kinh dugc wu tién 1a bénh da xo cing,
bénh Alzheimer, bénh Parkinson, bénh Huntington, bénh xo cung cOt bén teo co,
va dot quy. Theo mot phuong an dic biét wu tién, bénh thodi héa than kinh 13
bénh da xo cung.

Céc rbi loan tdm than theo sang ché bao gbm, nhung khoéng gidi han &, cic
rdi loan tAm than phan liét, trAm cam, va lo ling.

Sang ché ciing mé ta viée hop chat theo sang ché hoic mubi dugc dung
hodc cac solvat ciia chung duoc stir dung dé bao ché thube dé sir dung trong viéc
diéu tri va/hodic ngin ngilra bénh hoc rdi loan lién quan dén thy thé sigma-1. Tt

hon 14, d6i tuong can diéu trj 1a dong vat mau néng, tdt hon nira 1a nguodi. Cac
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bénh hoic cac rdi loan lién quan dén thy thé sigma-1 t&t hon 13 duoc xéc dinh
néu trén.

Theo phwong 4n khic clia sang ché, hop chét theo sang ché hoic mudi
duoc dung hoac solvat dung dé diéu bién hoat tinh cua thu thé sigma-1 & dbi
tugng can diéu tri bénh nay, bao gdm viéc cho dbi tuong can diéu tri dung mot
lugng hitu hidu hop chét theo sang ché, hoic mudi duoc dung hodc solvat cia
chung. Theo c4ch khic, séng ché cling mo ta phuong phap didu bién hoat tinh cua
thu thé sigma-1, & dbi tuong can diéu tri bénh ndy, bao gdm viéc cho dbi tugng
can diéu tri dung mot luong hitu hiéu hop chét theo sang ché, hodc mudi duoc
dung hodc solvat cua ching. Tbt hon 13, ddi tuong can diéu tri 1a dong vat mau
néng, tot hon nita 13 nguoi.

Theo mét phuong 4n, cdc hop chét theo sang ché, cac muébi dugc dung
hogc céc solvat ctia ching c6 thé duoc dung nhu 1a mét phan cua liéu phap két
hop. Vi vdy, nim trong pham vi cia sang ché 1 cac phuong 4n bao gdm viée
cung str dung cac ché phdm va thudc chira, ngoai hop chét theo sang ché, mudi
duoc dung hodc solvat ctia ching 1am hoat chét, cac thudc didu tri bénh bd sung
va/hodc cac hoat chit. Ché d6 thubc da liéu nhu vay, thuong duoc coi nhu 14 lidu
phap két hop, ¢6 thé duoc sit dung trong viéc diéu tri va/hoic ngin ngira bét ky
bénh hodc rdi loan lién quan dén thy thé sigma-1, dac biét 1a cac bénh dugc xac
dinh néu trén.

Vi vy, phuong phap diéu tri va duoc pham theo sang ché c6 thé st dung
cac hop chét theo sang ché hodc cac mudi dugc dung cua chiing hodc cac solvat
cua ching & dang liéu phap tr liéu don, nhung phuong phap va ché phim néi
trén cling co thé dugc stir dung & dang liéu phép tri lidu da, trong d6 mot hodc
nhidu hop chét c6 cong thtrc I hosic cac mubi duoc dung hodc céc solvat cta
ching ctng dugc sir dung két hop véi mot hodc nhiéu téc nhan didu tri bénh
khac.

Sang ché ciing dé xuAt dugc phim chira hop chét theo sang ché hodc mubi

duoc dung hodc solvat cua ching va it nhit mot chat mang, chat pha loang, t4
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duoc va‘hodc chét phu tro duoc dung. Nhu duge néu trén, sang ché cling dé xuit
dugc pham chtra, ngoai hop chat theo sang ché, mudi duoc dung hodc solvat cta
chting 1am hoat chét, cac thubc diéu tri bénh bd sung va/hoic hoat chét.

Muc dich khéc cta sang ché 1a d& xuét thuc chtra it nhét mot hop chit
theo sang ché, hodc mudi duoc dung hodc solvat cia ching, 1am hoat chét.

Néi chung, dé sir dung lam duoc pham, cac hop chét theo sang ché c6 thé
bao ché dusi dang dugc phém chtra it nhat mot hop chét theo sang ché va it nhit
mot chat mang, chét pha lodng, ta dugc va/hodc chét phu trg dugc dung, va tuy y
mét hodc nhiéu hop chét c6 hoat tinh duoc hoc khac.

Dua vao c4c vi du khéng nhim muc dich gi6i han pham vi cua sang ché,
dugc phdm nay c6 thé & dang thich hop dé ding qua duong miéng, ngoai duong
tiéu hoa (nhu tiém tinh mach, tiém bép hodc tiém dudi da hodc dung dich tiém
truyén tinh mach), dung khu trii (bao gdm mét), st dung cho ndo, d ding bang
cach x6ng, miéng dén da, cdy, thudc dan, v.v.. Dang str dung thich hop - ¢6 thé 1a
rén, ban rin hodc l6ng, tuy thudc vao cach st dung — cling nhu phuong phap va
céc chit mang, cac chat pha loéng va t4 dugc dung trong dugce phdm cia nd, 13 18
rang d6i v6i ngudi c6 hiéu bidt trung binh trong linh vye k§ thuat nay; viéc tham
khdo dwa vao tai liéu xuidt ban méi nhét cia Remington’s Pharmaceutical
Sciences.

Céc hop chat theo sang ché ciing hitu ich lam céc tac nhan chén doan dé
chén doén cac bénh hodc céc rdi loan lién quan dén thy thé sigma-1. Cac bénh
hodc céc rbi loan lién quan dén thu thé sigma-1 c6 thé duoc chin doan béng cach
st dung cac hop chét, cac mudi duoc dung hodc céac solvat theo séng ché duoc
mo ta trén day.

Séng ché ciing dé cap dén hop chét theo sang ché hodc mudi dugc dung
hodc solvat ctia chiing dé st dung trong viéc chan doén, dic biét 1a chan doan
bénh hosc rdi loan lién quan dén thy thé sigma-1 in vivo.

Theo mdt phuong 4n, viée chin doan 13 chdn doan in vivo duoc thuc hién

b&i phép chup positron cét 16p (positron emission tomography - PET) hoac phép
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chup cit 16p bang bic xa don photon (single-photon emission computed
tomography - SPECT). Cé4c hop chit theo sang ché hoic cac mudi dugc dung
hodc céc solvat cla chiing dugc st dung trong phuong phap dwgc danh dau dong
vi phong xa, tSt hon 1a béng df“)ng vi dugc chon tir nhdm bao gém He, BN, B O,
va '°F, t6t hon nita 1a bang '°F.

Theo mét bién thé cua phuong 4n ndy, cac hop chét, cac mudi duoc dung
va céc solvat theo sang ché 13 hop chét co cong thire I va cac cong thirc phu néu
trén, trong d6 gdc vong cua R> ty y dugc thé biang mot hodc nhidu phan tr thé
doc 1ap duoc chon tir cac chét déng vi halogen c6 tinh phéng xa, t6t hon 1a '*F
hogc trong d6 khi R' va R? cing v6i nguyén tir nito ma ching gén vao tao ra
nhom heteroxyclyl c6 5 hodc 6 canh, ma tuy y duge dung hop véi nhém aryl ¢6 5
hodc 6 canh va tiy y duoc thé bing mot hodc nhidu phan tir thé doc 1ap duoc
chon tir C1-C3 alkyl, t6t hon 1a metyl, gbc di vong thu duge dugc thé bing mot
hogc nhiéu phan tir thé doc 1ap dugc chon tir chdt ddng vi halogen c6 tinh phéng
xa, tot hon 14 '°F.

Sang ché ciing d& xut ché pham chan doan, dic biét ché pham chén doén
hinh &nh, chtra hgp chét theo sang ché hodc mubi dugc dung hoic solvat cta
chiing va it nhit mét chét mang, chét pha lodng, ta duogc va/hodc chit phu tro
dugc dung.

Theo mét phuong 4n, ché pham chin doan 14 ché phdm chin doan ding
cho chét tong hop PET hogc SPECT. Céc hop chét nay 1a dic biét thich hop
trong céc phuong dn néu trén véi viée st dung cic hop chét, cac mudi duoc dung
va céac solvat theo sdng ché chan doén in vivo dugc thuc hién bai PET hoic
SPECT.

Cac dinh nghia va gidi thich dudi déy 1a céc thuat ngit dugc ding trong
toan b ban mo ta, bao gdbm ca phin mo ta va yéu ciu bao h.

Trir phi ¢6 quy dinh khéc, cc hop chét theo sdng ché dugc dung dé chi cac
hop chit ciing nhu cic muéi duoc dung va céc solvat ctia ching.

Khi mé ta cac hop chét theo sang ché, thuat ngft duoc st dung theo cac
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dinh nghia dugc mo ta dudi déy, trir khi c6 quy dinh khac.

Thuét ngit “halo” hodc “halogen” ding dé chi flo, clo, brom, hodc iot.
Nhém halo dugce uu tién 1a flo va clo, flo 1a duoc dic biét uu tién.

Thudt ngt "alkyl" chinh n6 hoic dudi dang mdt phin ciia phan tir thé khac
ding dé chi gbc hydrocarbyl c6 cong thitc C,H,,+1, trong d6 n 14 s6 16n hon hodc
bang 1.

Thudt ngir "haloalkyl" riéng 1& hodc két hop, ding dé chi gbc alkyl c6
nghia nhu dugc x4c dinh néu trén, trong d6 mot hozic nhidu nguyén ti hydro
dugc thay thé boi halogen nhu duogc xac dinh néu trén. Céc vi du khong nhim
muc dich giéi han cac gbc haloalkyl bao gbm clometyl, 1-bromoetyl, flometyl,
diflometyl, triflometyl, 1,1,1-trifloetyl va cac gdc twong tu, gdc haloalkyl duoc
uu tién 13 triflometyl.

Nhu duoc str dung & day, thuét ngit “xycloalkyl” dé chi nhém hydrocarbyl
mot vong hodc hai vong, no, hodc khéng no, héa tri mét. Cac nhém xycloalkyl co
thé chira 3 nguyén ti cacbon hodc nhiéu hon trong vong va néi chung, theo sang
ché chira tir 3 dén 10, t6t hon nita 14 tir 3 dén 8 nguyén tir cacbon, van tdt hon nita
1a tir 3 dén 6 nguyén ti cacbon. Céc vi du vé nhém xycloalkyl bao gém, nhung
khong gidi han &, xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl.

Nhu dugc st dung & day, thuat ngir "heterocyclylheteroxyclyl",
“heteroxycloalkyl” hodc "heteroxyclo” 1a chinh né hozc 1a mét phin cia nhém
khac dung dé chi nhom vong no hoan toan hogc khéng no mét phan, khéng thom
(vi du, vong don c6 3 dén 7 canh, vong déi c6 7 dén 11 canh, hoac chira téng s6 3
dén 10 nguyén tir trong vong) ma cé it nhat mot nguyén tir khéc loai trong it nhat
mét vong chita nguyén tir cacbon. Mbi vong ctia nhém dj vong chtra nguyén tu
khac loai c6 thé c6 1, 2, 3 hoic 4 nguyén tr khac loai dugc chon tir nguyén tir
nito, nguyén tir oxy va’hodc nguyén ti luu huynh, trong d6 nguyén ti khac loai
nito va luu huynh 6 thé ity y dugc oxy héa va nguyén tir khéc loai nito c6 thé
tly ¥ dugc thé bbn bac. Nhom di vong nay c6 thé dugc gén & nguyén tir khac loai

hodc nguyén tir cacbon bat ky cua vong hogdc hé vong, voi diéu kién héa tri cho
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phép.

Nhu dugc sir dung & ddy, thuat ngit “aryl" dung dé chi nhém hydrocarbyl
thom, da khong no c6 mét vong don (tirc 13, phenyl) hosc nhidu vong da thom
dugc dung hop véi nhau (vi du, naphtyl), thudng chira tir 5 dén 12 nguyén tir; t6t
hon 1a tir 6 dén 10, trong d6 it nhit mot vong 1a vong thom.

Nhu dugc st dung & ddy, thuét ngir “heteroaryl” 1a chinh né hodc 1a mét
phin ctia nhém khéac ding @ chi, nhung khong nham muc dich gi6i han &, cac
vong hodc hé vong thom c6 5 dén 12 nguyén t&r cacbon c6 1 dén 2 vong dugc
dung hop v6i nhau, thuong c6 tir 5 &n 6 nguyén ti; it nhat mot trong s6 hai vong
1a vong thom, trong d6 mot hodc nhidu nguyén tir cacbon & mdt hosic nhidu trong
sO cac vong nay duge thé bang nguyén tir oxy, nguyén tir nito va/hoac nguyén tir
luu huynh, trong d6 nguyén tir khac loai nito va luu huynh c6 thé tiy y duoc oxy
hoéa va nguyén tir khéc loai nito c6 thé tiy v duoc thé bdn bac.

Céc hop chit theo sang ché chita nhém chiic bazo ¢6 thé dudi dang céc
mudi duge dung. Cac mubi dugc dung ctia cac hop chét theo sang ché chira mot
hodc nhiéu nhém chirc bazo cu thé bao gém cac mubi cOng axit cta chung. Céc
mubi cong axit thich hop duoc tao ra tir cac axit ma tao ra mudi khong doc. Céc
vi du bao gém cac  mudi axetat, adipat, aspartat, benzoat, besylat,
bicacbonat/cacbonat, bisulphat/sulphat, borat, camsylat, xitrat, xyclamat, edisylat,
esylat, format, fumarat, gluceptat, gluconat, glucuronat, hexaflophosphat,
hibenzat,  hydroclorua/clorua,  hydrobromua/bromua,  hydroiodua/iodua,
isethionat, lactat, malat, maleat, malonat, mesylat, metylsulphat, naphthylat, 2-
napsylat, nicotinat, nitrat, orotat, oxalat, palmitat, pamoat, phosphat/hydro
phosphat/dihydro phosphat, pyroglutamat, sacharat, stearat, sucxinat, tanat,
tartrat, tosylat, trifloaxetat va xinofoat.

Cac mubi duoc dung ctia hop chét c6 cong thire I va céc cong thirc phu, vi
du, c6 thé dugc diéu ché nhu sau:

(i) cho hop chét c6 cong thirc I hoic hop chét ¢6 cong thirc phu bt ky cua

nod phéan tmg véi axit mong muon; hoic
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(ii) chuyén héa mot mudi ctia hop chét ¢6 cong thic I hogic hop chat ¢6
cong thitc phu bat ky ctia né thanh hop chét khéac bang cach cho phan ung voi
axit thich hop hogc bang cot trao ddi ion thich hop.

T4t ca cac phan mg nay thuong dugc thuc hién trong dung dich. Mudi ¢6
thé két tua ra khoi dung dich va dugc thu gom bing céch loc hodic c6 thé duoc
thu hdi bang cach 1am bay hoi dung méi. Mirc ion héa trong muéi c6 thé thay dbi
tir ion héa hoan toan thanh gan nhu ion héa.

Thuét ngir “solvat” dugc st dung & day dé chi phirc phan tir chia hop chit
theo sang ché va mét hodc nhidu phan tir dung méi dugc dung, vi du, etanol.
Thuat ngtt 'hydrat' dugc stir dung khi dung méi 1a nuéec.

Céc hop chét theo sang ché bao g0m céc hop chét theo sang ché nhu duoc
dinh nghia & d4y, bao goém tit ca dang da hinh va tinh thé cia ching, cac tién
dugc chat va chét ddng phan cua ching (bao gdm chét dong phan quang hoc,
hinh hoc va hd bién) va céc hop chét dugc danh diu ddng phan theo séng ché.

Hon thé nita, mic du néi chung, lién quan dén céc mudi cta hop chét theo
sang ché, cac mubi dugc dung 13 dugc wu tién, can luu y réng sang ché theo
pham vi rong nhét ciing bao gdm cac mudi khong dugc dung, c6 thé, vi du, duoc
sir dung trong viéc tach va/hodc tinh ché cac hop chét theo sang ché. Vi du, céc
mudi duge tao ra béi cac axit hodc bazo ¢6 hoat tinh quang hoc ¢6 thé duge st
dung dé tao ra cac mudi ddng phéan khong ddi quang ma cé thé thuc ddy viéc tach
céc chit ddng phan c6 hoat tinh quang hoc ctia cac hop chit theo sang ché.

Thuat ngit "ddi tuong can diéu tri" dung dé chi dong vat mau néng, tt hon
nita la ngudi, ma cho doi hodc nhan duge sy chim séc y té hodc duogc hoac sé 1a
d6i twong ciia qué trinh didu tri.

Thuat ngfr “nguoi” ding dé chi dbi tuong cta ca hai gi6i tinh va & giai
doan bAt ky cta su phat trién (tc 14, tré so sinh, tré em, thiéu nién, thanh nién,
nguoi trudng thanh). Theo mdt phuong én, ngudi cé thé 13 thanh nién hoic nguoi
trudng thanh, tot hon 14 ngudi trudng thanh.

Nhu dugc sir dung & ddy, thuit ngit “diéu tri” bao gdm lam thuyén giam
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hodc loai bé tinh trang hodc bénh va/hodc triéu chimg ciia né.

Nhu duoc st dung 6 déy, thuét ngit “ngin ngira ding dé chi phuong phap
lam chim hodc loai bo sy khoi phéat tinh trang bénh hodc bénh va/hoic triéu
chung cua né, gitp cho ddi tuong can didu tri tranh khéi tinh trang bénh hodc
bénh, hodc 1am giam rdi ro cho di tuong can didu trj tranh khéi tinh trang bénh
hodc bénh.

Nhu duoc sir dung & ddy, thuat ngit "lwong hitu hiéu diéu tri bénh" (hodc
don gian hon 1a "lwgng hitu hiéu") dé chi lugng chit c6 hoat tinh hodc thanh phin
c6 hoat tinh (vi dy, chat chi van c1R) du dé dat duoc hiéu qua didu tri hoic
phong ngira mong muén & mdi déi twong duogce st dung.

Thuét ngft "stt dung", hodc cac bién thé cua chiing, dung dé chi viéc tao ra
chat ¢6 hoat tinh hogc hoat chit (vi du, cht chi van o1R), ridng 1é hodc 1a mét
phan ctia thanh phan duoc dung, cho dbi twong can didu tri ma tinh trang bénh,
triéu chig hodc bénh can duoc didu tri hodc ngan ngra.

Thuét nglt "duoc dung" dung dé chi céc thanh phan cia duge phim ma
tuong hop voi nhau va khong 6 hai cho ddi twong can didu tri.

Nhu duge sir dung & ddy, thuat ngit “chat chu van” dung dé chi phdi ti kich
hoat dap (g ndi bao khi né lién két véi thy thé.

Nhu duge s dung & ddy, thuat ngit “t4 dugc duoe dung” dung dé chi chét
mang hogc moéi trudng tro duge sir dung lam dung méi hodc chit pha lodng, trong
d6 chét c6 hoat tinh duoc dung duogc bao chét va/hodc sir dung. Céc vi du khong
nham muc dich giéi han vé ta dugc dugc dung bao gém kem, gel, nudc thom,
dung dich, va liposom.

Sang ché s& duoc hiéu mét cach 1o rang hon dya vao viéc tham khao cac vi
du va céac hinh v& sau ddy. Cac vi du nay dugc du dinh 1am dai dién cho cac
phuong 4n cu thé ciia séang ché, va khéng nham 1am gi6i han pham vi bao ho cua

sang ché.
Vi du thye hién siang ché
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Cac vi du hoa hoc

Tét ca nhiét do duoc bidu didn theo °C va tAt ca phan tmg duge thuc hién
nhiét d6 trong phong (RT) trir khi c6 quy dinh khéc.

Phé 'H-, va *C duoc ghi & phé ké Bruker 300 MHz. P6 chuyén dich hoa
hoc (8) duogc tinh theo ppm so véi dung méi ndi chudn. Sic ky LC/MS dugce ghi
& hé Waters Alliance 2695 (cot X-Terra, phd khéi ion héa). Ddi véi mot sb hop
chat, ph6 khéi dugc ghi & thiét bj MALDI-TOF Voyager-DE-STR (Applied
Biosystems).

Dung mdi, chét phan tmg va nguyén liéu duge mua tir cic nha cung cép
héa chét biét rd nhu, vi dy, Sigma Aldrich, Acros Organics, Florochem,
Eurisotop, VWR International, Sopachem va Polymer labs va céc chit viét tit sau
day duogc st dung:

DCM: Diclometan,

DIEA: N,N-diisopropyletylamin,

DMEF: N,N-dimetylformamit,

EtOH: Etanol,

MeOH: Metanol,

RT: nhiét d¢ trong phong,

HOBt: Hydfoxybenzotriazol,

HBtu: 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni hexaflophosphat,

LCMS: Séc ky 1ong — Khéi phd,

TLC: Sic ky 16p méng,

MW: Trong lugng phan tir

eq: Duong lugng.
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So d6 1: Pidu ché céc chét trung gian diamin

(b) R? ()

a
HZNHBr ——— NHBoc B — NI-BOC\H:J —_— HN~[\+N
Bwéc m Budc?2 mR Buéce3 R
13
P @
oy ‘H“ ‘
H‘B" Budc 4 Wh Bu’é'cs
m
1.4
R U R (9 \ R*
“HN . ™= ] ——  HN
R’ Buoch m R’ Budc7 Hﬂdh1
16 1.7

Chat phan tng: (a): di-tert-butylcacbonat, trietylamin, CH,Cly; (b):
HNR'R?, kali cacbonat, DMF hodc CH;CN; (c): HCI 3M trong dioxan kho; (d):
HNR'R?, kali cacbonat, DMF; (e): H,NNH,.H,0, EtOH 96°; (f): dan Xuét
bromocloalkyl, kali cacbonat, CH;CN; (g): HNCH; 40%, kali cacbonat, CH;CN.
So d6 2: Piéu ché céc chit trung gian aryl

X5 X5
X4 (o} @ X4 (o}
a 2. vl
x3 X1 X3 X1
X2 X2 21
X5 X®
4 X4 H
Ny e
—_— m
3 1 X3 ‘(l)
X X X
X2 X2 2.2
X4 (b) X4 cl
NH, — H m
X3 X1 X3 X1
X2 X2 2.3

Chat phan tmg: (a): bromoalkylamin, CH,Cl,; (b): cloalkylaxyl clorua, CH,Cl,.
So d6 3: Piéu ché cac hop chit theo sang ché
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Chét phan ng: (a): trietylamin, CH,Cl, (Y= Cl), Quy trinh E1; (b): HOBt,
HBtu, DIEA, CHyCl, (Y= OH), Quy trinh E2; (c): HNR'R?, Quy trinh E3 (d):
NaBH,, MeOH, Quy trinh E4.

2. Piéu ché c4c chét trung gian diamin (cac hop chét c6 cong thice 1.4 - 1.7): So
o 1
Budc 1: Diéu ché tert-butyl-3-bromopropylcarbamat (hop chét c6 cong thirc 1.2)

3-Bromopropylamin (13,70 mmol, 3,0 g) dugc hoa tan trong 80 mL
diclometan. Sau khi bd sung trietylamin (16,4 mmol, 2,32 mL) va di-tert-
butylcacbonat (13,70 mmol, 3,0 g), hon hop thu duge duge khudy & nhiét do
trong phong qua dém. Sau d6, hdn hop nay dwoc rira hai 13n bing 60 mL dung
dich axit xitric (5%) va 50 mL dung dich nudc mudi bdo hoa. Phan doan hitu co
duoc 1am kho trén magie sulphat va dugc c¢6 dic dé cho ra san phidm mong muén
duéi dang ddu mau vang c6 do tinh khiét da dé sir dung ma khong can tinh che o

budc tiép theo. Hidu suét: 97%.
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Budc 2: Diéu ché cac hop chét ¢ cong thirc 1.3

Bo sung kali cacbonat (13,0 mmol, 3 duong luong, 1,8 g) vao hdn hop
gbm tert-butyl-3-bromopropylcarbamat c6 cong thirc 1.2 (5,6 mmol, 1,3 duong
luong, 1,3 g) va amin N,N-duoc thé hai 14n (4,3 mmol, 1 duong luong) trong 30
mL DMF. Hén hop thu dugce duge gia nhiét & 70°C trong 24 gio. Sau do, dung
mdi duge loai bo trong diéu kién 4p suit gidm va nude (80 mL) dugce thém vao
phan cin. San phim thé duogc chiét bang 3 x 60 mL diclometan. Cac phan doan
hitu co két hop duogc rira bing 60 mL nuéc va lam khé trén magie sulphat. Dung
mdi duge 1am bay hoi va san phdm thé duoc thu gom duéi dang ddu mau vang.
Vige tinh ché bang séc ky cot (DCM: MeOH(NH3), 9,7:0,3 (thé tich/thé tich))
duoc thuc hién.

Vi du 1: Pidu ché ters-butyl-3-[benzyl(metyl)amino]propyl carbamat (hop chét
c6 cong thirc 1.3a)

Hop chét 1.3a duoc téng hop theo quy trinh néu trén bing cach st dung
tert-butyl-3-bromopropylcarbamat 1.2 (8,44 mmol, 2,0 g) va N-metylbenzylamin
(6,50 mmol, 0,9 mL). Hi¢u sut: 74%. LCMS m/z 279,1 [M+H]", 223,1 [M+H-
tertBut]". |
Vi du 2: Piéu ché tert-butyl-3-[ N-metyl-N-(2-phenyletyl)amino] propyl carbamat
(hop chét c6 cong thire 1.3b)

Hop chit c6 cong thirc 1.3b dugc tong hop theo quy trinh néu trén bang
cach s dung tert-butyl-3-bromopropylcarbamat c6 cong thic 1.2 (8,44 mmol,
2,0 g) va N-metylphenyletylamin (6,50 mmol, 1,0 mL). Hiéu suét: 81%. LCMS
(ESI " - terfBut): 237,0.

Vi du 3: Piéu ché tert-butyl-3-(isoindolin-2-yl)propylcarbamat (hop chét cé cong
thire 1.3¢) |

Hop chit c6 cong thic 1.3¢ dugc téng hop theo quy trinh néu trén bang
cach sir dung tert-butyl-3-bromopropylcarbamat 1.2 (8,44 mmol, 2,0 g) va 2-
isoindolin (6,50 mmol, 0,9 mL). Hiéu suit: 65%. LCMS m/z 221,0 [M+H-

tertBut]".
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Budc 3: Diéu ché hop chat 1.4

Hop chét c6 cong thire 1.3 (1 duong luong) duge hoa tan trong 72 mL 3M
HCI trong 1,4-dioxan khé. Hon hop thu dugc duge khudy & nhiét do trong phong
qua dém. Sau d6, dung méi duoc loai bé trong didu kién 4p suét giam dé cho ra
san phdm mong mubn c6 do tinh khiét dii dé st dung ma khéng cin tinh ché &
budr tiép theo.

Vi dy 1: Diéu ché N'-benzyl-N 1-metylpropan-1,3-diamin dihydroclorua (hop chét
c6 cong thic 1.4a)

Hop chét c6 cong thire 1.4a duge téng hop theo quy trinh néu trén bing
cach sir dung zert-butyl-3-[benzylmetylamino]propylcarbamat c6 cong thuc 1.3a
(7,18 mmol, 1,8 g). Hiéu suat 98%. LCMS m/z 179,0 [M+H]".

Vi du 2: Piéu ché Nl-benzyl-N]-(2-phenyletyl)propan—1,3-diamin dihydroclorua
(hop chat c6 cong thirc 1.4b)

Hop chét c6 cong thie 1.4b duoc tong hop theo quy trinh néu trén bang
cach s dung fert-butyl-3-[N-metyl-N-(2-phenyletyl)amino]propylcarbamat ¢6
cong thire 1.3b (7,18 mmol, 2,1 g). Hiéu suit: 88%. LCMS m/z 193,0 [M+H]"

Vi du 3: Piéu ché 3-(isoindolin-2-yl)propan-1-amin dihydroclorua (hop chét ¢
cOng thtc 1.4c)

Hop chit c6 cong thie 1.4c duoc téng hop theo quy trinh néu trén bang
cach sir dung zert-butyl-3-(isoindolin-2-yl)propylcarbamat 1.3¢ (7,18 mmol, 2,0
g). Hiéu sut: 83%. LCMS m/z 177,0 [M+H]".

Budc 4: Piéu ché cac hop chét c6 cong thuc 1.5

B4 sung kali cacbonat (11,80 mmol, 2 duong lugng, 1,6 g) vao hdn hop
g0om N-(bromoalkyl)phtalimit (1 duong luong) va amin N, N-duoc thé hai 1an (1,2
duong luong) trong 30 mL DMF. Hon hop thu dugc duge gia nhiét & 90°C trong
16 gio. Sau d6, chit vo co duoc loai bo béng cach loc va dung méi dugc loai bd
trong diéu kién 4p sut gidm. Tinh ché bing sic ky cot (DCM: MeOH(NHj),
9.9:0.1 (thé tich/thé tich)) dwoc thuc hién.

Vi du 1: Pidu ché 2-[2-(benzylmetylamino)etyl]-2,3-dihydro-1H-isoindol-1,3-
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dion (hop chét ¢é cong thirc 1.5a)

Hop chét ¢ cong thire 1.5a duoc téng hop theo quy trinh néu trén bing
cach st dung N—(2-bromoetyl)phtalimit (5,9 mmol, 1,50 g) va NMN-
metylbenzylamin (7,1 mmol, 0,9 mL). Hiéu suat 52%. LCMS m/z 295,0 [M+H]".
Vi du 2: Pidu ché 2-[4-(benzylmetylamino)butyl]-2,3-dihydro-1H-isoindol-1,3-
dion (hop chét ¢ cong thire 1.5b)

Hop chat c6 cong thirc 1.5b dugc tong hop theo quy trinh néu trén bing
cach st dung N-(4-bromobutyl)phtalimit (5,9 mmol, 1,66 g) va N-
metylbenzylamin (7,1 mmol, 0,9 mL). Hiéu suit 53%. LCMS m/z 323,0 [M+H]".
Vi du 3: Biéu ché 2-[2-(N-metyl-N-(2-phenyletyl)amino)etyl]-2,3-dihydro-1H-
isoindol-1,3-dion (hop chit c6 cong thire 1.5¢)

Hop chét c¢6 cong thire 1.5¢ duge téng hop theo quy trinh néu trén bang
cach sir dung N-(2-bromoetyl)phtalimit (5,9 mmol, 1,50 g) va N-metyl-N-(2-
phenyletyl)amin (7,1 mmol, 0,9 mL). Hiéu suit 64%. LCMS m/z 308,98 [M+H]".
BuécS:Eﬁéuchécéchqpchétcécéngth&c]”4

Trong 50 mL etanol 96°, hdn hop gdém 2-[aminoalkyl N,N-duoc thé hai
1an]-2,3-dihydro-1H-isoindol-1,3-dion (I duong luong) va hydrazin hydrat (10
duong lugng) duoc bd sung vao. Hon hop thu dugc duge gia nhiét ¢6 hoi luu
trong 16 gid. Dung dich dugc loai bo trong didu kién 4p sut giam. Chét v6 co
duoc loai bd brfmg céch loc va rira béng etyl axetat. Phin loc duoc 1am bay hoi
trong diéu kién 4p suét giam dé cho ra phan cin dang dau. Tinh ché bang sic ky
cot (DCM: MeOH(NH;), 9:1 (thé tich/thé tich)) dugc thuc hién. San phdm tinh
khiét dang diu dugc hoa tan trong EtOAc va ete dugc bdo hoa bﬁmg HCI khi
duoc bd sung. San phim hydroclorua tuong ing dugc loc.

Vi du 1: Piéu ché Nl-benzyl-Nl-metyletan-l,2-diamin dihydroclorua (hop chét c6
cong thire 1.4d)

Hop chét ¢ cong thirc 1.4d duge téng hop theo quy trinh néu trén bang
cach st dung 2-[2-(benzyl(metyl)amino)etyl]-2,3-dihydro-1H-isoindol-1,3-dion
(3,06 mmol, 0,9 g) va hydrazin hydrat (30,60 mmol, 1,5 mL). Hiéu suét 55%.
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LCMS m/z 165,0 [M+H]".
Vi du 2: Piéu ché Nl-benzyl-Nl-metbeutan-1,4-diamin dihydroclorua (hop chét
cO cong thic 1.4e)

Hop chit c6 cong thic 1.4e dugc tong hop theo quy trinh néu trén bang
cach sir dung 2-[4-(benzyl(metyl)amino)butyl]-2,3-dihydro-1H-isoindol-1,3-dion
(6,2 mmol, 2,0 g) va hydrazin hydrat (62,0 mmol, 3,1 mL). Hiéu suat 73%.
LCMS m/z 193,0 [M+H]".

Vi du 3: Pidu ché N 1—(2-phenylety1)—N "-metyletan-1,2-diamin dihydroclorua (hop
chét c6 cong thuc 1.4f)

Hop chit c6 cong thic 1.4f duoc tong hop theo quy trinh néu trén bing
cach st  dung 2-[2-(N-metyl-N-(2-phenyletyl)amino)etyl]-2,3-dihydro-1H-
isoindol-1,3-dion (3,06 mmol, 0,94 g) va hydrazin hydrat (30,60 mmol, 1,5 mL).
Hiéu suét 67%. LCMS m/z 179,09 [M+H]".

Buéc 6: Didu ché hop chét c6 cong thirc 1.6

B6 sung kali cacbonat (1 duong lugng) vao hén hop gdbm amin N,N-duoc
thé hai 1an (1 duong lugng) va bromocloalkyl (1 duong luong) trong 40 mL
DMF. Hén hop thu dugc duge khudy & nhiét do trong phong trong 1 ngay. Sau
do, chat vo co duge loai bé bing céch loc va dung méi duoc loai bo trong diéu
kién &p suit giam dé cho ra phén cin dang dau. Tinh ché bang sic ky cot (DCM:
MeOH(NHj), 9.8:0.2 (thé tich/thé tich)) duoc thuc hién.

Vi du 1: Didu ché 3-clopropyl-N-benzylmetylamin (1.6a)

Hop chat c¢6 cong thic 1.6a duoc tong hop theo quy trinh néu trén bing
cach st dung N-metylbenzylamin (33,0 mmol, 4,0 mL) va 1-bromo-3-clopropan
(33,0 mmol, 9,7 mL). Hiéu suét: 95%. LCMS m/z 196,0, 198,0 [M+H]".

Budc 7: Diéu ché hop chit ¢6 cong thuc 1.7

Hon hop gom cloalkyl-N,N-(dugc thé hai Iin)amin (1 duong luong) va
metylamin 40% (20 dwong lugng) dugc bd sung vao 5 mL CH;CN. Hdn hop thu
dugc duge gia nhiét ¢ hdi luu trong 18 gio. Dung dich dugc loai bo trong didu

kién 4p sudt giam dé thu duogc phan cin dang diu. Tinh ché bang sic ky cot
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(DCM: MeOH(NH;), 9:1 (thé tich/thé tich)) duoc thyc hién.
Vi du 1: Piéu ché N'-benzyl-N',N*-dimetylpropan-1,3-diamin (hop chét c6 cong
thirc 1.7a) .

Hop chét c¢6 cong thie 1.7a dugc tong hop theo quy trinh néu trén bing
cach str dung 3-clopropyl-N-benzylmetylamin (10,1 mmol, 2,0 g) va metylamin
40% (202,0 mmol, 15,6 mL). Hiéu suat 88%. LCMS m/z 193.0 [M+H]".

3. Piéu ché cac hop chét trung gian dan xut aryl (cac hop chét c6 cong thic 2.1-
2.3):S0d62
Piéu ché N-(3-bromopropy!)-4-clobenzamit (hop chét c6 cong thuc 2.1)

B6 sung tir tir dung dich chira 4-clobenzoy! clorua (2,86 mmol, 363 L)
trong 5 mL diclometan vao dung dich chtra 3-bromopropylamin hydrobromua
(2,86 mmol, 625 mg) trong 10 mL diclometan & 0°C. Hdn hop thu duoc duoc
khudy & nhiét do trong phong trong 12 gio. Sau d6 dung dich dugc pha loéng
bing diclometan va dugc rira lin Iuot bing HCI (2M), dung dich b3o hoa
NaHCO; va dung dich NaCl. Lép dung dich hitu co duoc lam kho trén magie
sulfat va dugc lam bay hoi. San pham thd 2.1 duogc tinh ché bing séc ky cot
(DCM: xyclohexan, 5:5 (thé tich/thé tich)). Hiéu suét: 65%.

Diéu ché 4-clo-N-(4-clophenyl)butyramit (hop chét c6 cong thuc 2.2)

Bo sung tir tir dung dich chtra 4-clobutyryl clorua (7,8 mmol, 878 nL)
trong 5 mL diclometan vao dung dich chira 4-cloanilin (7,8 mmol, 1,0 g) trong 15
mL diclometan ¢ 0°C. Hon hop thu dugc duoc khudy & nhiét do trong phong
trong 12 gio¢. Sau d6 phan Gmg duge lam ngudi bing 25 mL nudc va san phim
chiét bang 25 mL DCM 3 1an. Phan doan hitu co két hop dugc lam khé trén
magie sulphat va dugc c¢6 dic dé cho ra san phim mong mudn 2.2 véi do tinh
khiét du dé duoc sur dung ma khong can tinh ché & bude tiép theo. Hiéu suét:
87%.

Diéu ché hop chét c6 cong thure 2.3
B6 sung kali cacbonat (13,1 mmol, 1,8 g, 2 duong luong) va 3-

clopropionyl clorua (7,8 mmol, 753 pL) vao dung dich chira benzylamin duoc
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thé (6,5 mmol, 1 duong lwong) trong AcOEt/H,0 (20 mL/15 mL). Hn hop thu
duge duge khudy & nhiét do trong phong trong 1 gid. Lép hitu co duge ria 1an
lugt bang dung dich HCI (2M) (20 mL), nuée (20 mL) va 1am khé trén magie
sulphat. Dung dich dugc loai bé trong diéu kién 4p suét giam. San pham tho 2.3
duoc rira bang heptan va duoc dung & budc tiép theo.

Vi du 1: Piéu ché N-(4-clobenzyl)-3-clopropanamit (hgp chat c6 cong thirc 2.3a)

Hop chét c¢6 cong thic 2.3.a dugc téng hop theo quy trinh néu trén bing
cach st dung 4-clobenzylamin (6,5 mmol, 0,92 g). Hiéu suét: 60%. 'H NMR
(300 MHz, CDCly), 8: 7,35-7,30 (m, 2H, Hyy); 7,25-7,20 (m, 2H, H,y,); 5.94 (br
s, 1H, NH); 4,45 (d, J = 6 Hz, 2H, CH,); 3,84 (t, J=6Hz, 2H, CHy); 2,67 (t, J =
6 Hz, 2H, CH,).

Vi du 2: Pidu ché N-(4-nitrobenzyl)-3-clopropanamit (hop chit c6 cong thuc
2.3b)

Hop chét c6 cong thie 2.3.b duoc téng hop theo quy trinh néu trén bang
cach st dung 4-nitrobenzylamin (6,5 mmol, 1,00 g). Hiéu suit: 69%. LCMS m/z
240,8 [M-HJ'.

Vi du 3: Pidu ché N-(4-xyanobenzyl)-3-clopropanamit (hgp chét c6 cong thic
2.3¢) |

Hop chét ¢ cong thic 2.3.c duoc tong hop theo quy trinh néu trén bing
cach st dung 4-xyanobenzylamin (6,5 mmol, 0,86 g). Hiéu suét: 65%. LCMS m/z
220,9 [M-HJ'.

Vi du 4: Piéu ché N-(2,4-diclobenzyl)-3-clopropanamit (hgp chét cs cong thirc
2.3d)

Hop chét c6 cong thic 2.3.d dugc tong hop theo quy trinh néu trén bing
cach s dung 2,4-diclobenzylamin (6,5 mmol, 1,14 g). Hiéu suét: 79%. LCMS
m/z 263,8, 265,38, 267,9 [M-HJ". |
Vi du 5: Diéu ché N-(3 -clobenzyl)-3-clopropanamit (hgp chit c6 cong thirc 2.3e)

Hop chét c6 cong thuc 2.3.e dugc tong hop theo quy trinh néu trén bang
cach st dung 3-clobenzylamin (6,5 mmol, 0,92 g). Hiéu suét: 73%. LCMS m/z
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231,9, 233,9, 235,9 [M+H]".
Vi du 6: Pidu ché N-(3-bromobenzyl)-3-clopropanamit (hop chét ¢é cong thirc
2.3%)

Hop chét ¢6 cong thie 2.3.f dugc téng hop theo quy trinh néu trén bang
cach st dung 3-bromobenzylamin (6,5 mmol, 1,21 g). Hiéu suét: 67%. LCMS
m/z 275,8, 277,8,279,8 [M+H]".

4. Quy trinh chung E: Quy trinh téng hop céc hop chit theo sang ché: So d 3
Quy trinh chung E1:

Dung dich chira alkyldiamin N,N-duoc thé hai 14n 1.4 (1 duong luong), va
trietylamin (3 duong luong) trong 10 mL diclometan dugc lam lanh xudng 0°C.
Dung dich chira benzoylclorua dugc thé (1 dwong luong) trong 5 mL diclometan
dugc bd sung vao tir tir. Han hop thu dugc dugc khudy & nhiét do trong phong
qua dém. Dung dich duoc lam bay hoi trong didu kién 4p sut giam. Dung dich
nuoc chira 3% natri hydroxit (20 mL) dugc thém vao va hén hop dugc khudy
trong 1 gid. Dung dich duoc chiét br?lng diclometan. Phan doan hitu co dugc lam
kho trén magie sulphat va dugc c6 dic dé cho ra san phim dang diu. Phéan cin
duoc tinh ché bang sic ky 16p méng hoic sic ky cot.

Quy trinh chung E2:

Phan tmg dugc thuc hién trong khi quyén nito. Trong 10 mL diclometan,
axit benzoic (1 duong lugng), HOBt (1,2 duong luong) va HBtu (1,2 duong
lugng) dudc b6 sung vao va duoc khudy & nhiét do trong phong trong 10 phut.
Dung dich chtta alkyldiamin N,N-duoc thé hai 1an 1.4 (1 duong luong) va DIEA
(15 dwong lugng) trong diclometan dugce thém vao hdn hop thu dugc. Sau khi
khudy nhiét do trong phong trong 24 gio, dung méi dugc loai bé trong diéu kién
ap suét giam va diclometan dugc thém vao phan cin. Dung dich dugc rira bang
dung dich chira NaHCO; (5%) sau d6 1a dung dich NaCl b&o hoa. Lép hitu co
dugc lam khé trén magie sulfat va duge 1am bay hoi trong didu kién ap suét
gidm. San phdm thé dugc tinh ché bang sic ky 16p méng hosc sic ky cot.

Quy trinh chung E3:
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Dung dich chira hop chét 2.2 hodc 2.3 (I duong lugng) trong amin dugc
thé hai 1an HNR'R? (6 duong lugng) duge khudy & nhiét do trong phong trong 12
gio. Lugng 5 mL hexan duoc thém vao va chét rén mau tring, ma duoc xé4c dinh
12 amin hydroclorua duoc thé hai 14n, loc. Phan loc dugc ¢b dic va tinh ché béng
sic ky 16p méng hodc séc ky cot.

Quy trinh chung E4:

Dung dich chita benzoylclorua duoc thé (1 duong luong) va alkyldiamin
N,N-dugc thé hai 14n 1.4 (1 duong lugng) trong MeOH (10 mL) dugc khudy &
nhiét d§ trong phong trong 16 gid. Sau d6, natri bohydrua (1,5 duong luong)
duge thém vao va dugc khudy trong 3 gio. Hon hop duogc 1am ngudi bing nuéc
(5 mL) va dugc lam bay hoi duéi 4p suét giam. San pham thé duoc tinh ché bang
sac ky 16p méng hodc séc ky cot.

Vi du 1: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-4-propylbenzamit
(hqpchétcécéngth&c3.L2)

Hop chit c¢6 cong thire 3.1.2 duoc tong hop theo quy trinh E1 bing cach st
dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,55 mmol, 138
mg), va 4-propylbenzoylclorua (0,55 mmol, 100 mg). Tinh ché bing sic ky cot
(DCM:MeOH(NH;), 9:1 (thé tich/thé tich)) dugc thuc hién. Hiéu suit: 61%. 'H
NMR (300 MHz, CDCl3), 8: 7,90 (br s, 1H, NH) ; 7,60 (d, J = 8,2 Hz, 2H, H,,
He); 7,29-7,20 (m, SH, Hyw); 7,13 (d, J = 8,1 Hz, 2H, Hs, H;); 3,55 (t,J = 6,0 Hz,
2H, CH,); 3,50 (s, 2H, CHy); 2,60 (m, 4H, 2 CH,); 2,23 (s, 3H, CH;); 1,80 (p,J =
6,0 Hz, 2H, CH,); 1,62 (s, J = 7,5 Hz, 2H, CH,); 0,95 (t,J = 7,3 Hz, 2H, CH;),
“C NMR (75 MHz, CDCL) §: 167,2 (CO); 146,1 (Caro); 138,4 (Cao); 132.2
(Caro); 1293 (Caro); 128,5 (Caro); 128,4 (Caro); 127,2 (Caro); 126,9 (Caro); 63,3
(CHy); 57,1 (CHy); 42,1 (CHs); 40,2 (CH,); 37,9 (CHy); 25,5 (CHy); 24,3 (CHy):;
14,2 (CH;). LCMS m/z 325,0 [M+H]".

Vi dy 2: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-4-butylbenzamit
(hop cht c6 cong thirc 3.1.3)
Hop chét c6 cong thire 3.1.3 duge tong hop theo quy trinh E1 bang céach st
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dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,65 mmol, 163
mg), va 4-butylbenzoylclorua (0,65 mmol, 100 mg). Tinh ché bing sic ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duge thuc hién. Hiéu suit: 30%. 'H
NMR (300 MHz, CDCls), é: 7,97 (br s, 1H, NH) ; 7,60 (d, J = 8,2 Hz, 2H, H,,
He); 7,29-7,23 (m, SH, Haw); 7,13 (d, J = 8,2 Hz, 2H, H;, Hs); 3,56 (m, 4H,
2CH,); 2,64 (m, 4H, 2CHy); 2,28 (s, 3H, CH;); 1,83 (p, J = 6,1 Hz, 2H, CH,);
1,62 (m, 2H, CH,); 1,35 (m, 2H, CHy); 0,97 (t,J = 7,1 Hz, 2H, CH;), '°C NMR
(75 MHz, CDCl;) 8: 167,7 (CO); 146,7 (Caro); 138,0 (Caro); 132,5 (Caro); 129,8 (2
Caro); 128,8 (4 Curo); 127,9 (Caro); 127,3 (2 Cao); 63,5 (CH,); 57,1 (CHy); 41,9
(CH;); 40,3 (CHy); 35,9 (CHy); 33,7 (CHy); 25,7 (CHy); 22,6 (CH,); 14,3 (CH;).
LCMS m/z 339,0 [M+H]".
Vi dy 3: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-4-tert-
butylbenzamit (hop chét c6 cong thue 3.1 4)

Hop chit c¢6 cong thirc 3.1.4 duogce téng hop theo quy trinh E1 bing cach st
dung N'-benzyl-N' -metylpropan-1,3-diamin dihydroclorua 1.4a (0,60 mmol, 150
mg), va 4-tertbutylbenzoylclorua (0.60 mmol, 100 mg). Tinh ché bang séc ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) dugc thuc hién. Hidu suét: 27%. 'H
NMR (300 MHz, CDCl;), 8: 8,03 (br s, 1H, NH); 7,63 (d, J = 8,5 Hz, 2H, H,,
He); 7,37 (d, J = 8,5 Hz, 2H, Hs, Hs); 7,29-7,24 (m, 5H, H,,); 3,57 (m, 4H,
2CH,); 2,63 (t,J= 6,0 Hz, 2H, CH,); 2,28 (s, 3H, NCH;); 1,84 (p,J= 5,9 Hz, 2H,
CH,); 1,32 (s, 9H, 3CHj), °C NMR (75 MHz, CDCly) &: 167,1 (CO); 1544
(Caro); 137,8 (Caro); 131,8 (Ciro); 129,5 (2 Caro); 128,4 (2 Caro); 127,4 (Caro); 126,8
(2 Caro); 125,3 (2 Caro); 63,1 (CHy); 56,9 (CH,); 41,5 (CHs); 40,1 (CHy); 34,8 (C);
31,2 (CHs); 25,3 (CH,). LCMS m/z 339,0 [M+H]".
Vi du 4: Quy trinh téng hop  N-[3-(benzylmetylamino)propyl]-4-
triﬂofnetylbenzamit (hop chit c6 cong thirc 3.1 .5)

Hop chét ¢ cong thire 3.1.5 duoc tong hop theo quy trinh E1 biang c4ch sir
dung Nj-benzyl-Nj-metylpropan-1,3-diamin dihydroclorua 1.4a (0.48 mmol, 120
mg), va 4-triflometylbenzoylclorua (0,48 mmol, 100 mg). Tinh ché bang séc ky
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cot (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duge thuc hién. Hiéu suit: 57%.
'HNMR (300 MHz, CDCl,), 8: 8,50 (brs, 1H, NH) ; 7,78 (d, J= 8,2 Hz, 2H, H,,
Hg); 7,59 (d, J = 8,2 Hz, 2H, H3, Hs); 7,28-7,21 (m, 5H, H,y,); 3,63-3,55 (m, 4H,
2 CHy); 2,68 (t,J = 5,8 Hz, 2H, CH,); 2,30 (s, 3H, CH3); 1,85 (p,J = 5,7 Hz, 2H,
CH,), °C NMR (75 MHz, CDCly) §: 165,8 (CO); 138,0 (Car); 129,5 (2 Caro):
128,5 (2 Caro); 127,7 (Caro); 127,4 (2 Caro); 125,5 (2 Caro); 1254 (2 Cao); 62,9
(CHy); 57,1 (CHy); 41,3 (CHs); 40,5 (CHy); 24,8 (CH,). LCMS m/z 351,0, 352,0
[M+H]". ,
Vi du 5: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-4-flobenzamit (hop
chétcécéngth&c3.L6)

Hop chat ¢6 cong thic 3.1.6 duge tong hop theo quy trinh E2 béng cé4ch st
dung N’ -benzyl-NI—metylpropan-1,3-diamin dihydroclorua 1.4a (0,67 mmol, 170
mg), va axit 4-flobenzoic (0,67 mmol, 90 mg). Tinh ché bing sic ky 16p mong
(DCM:MeOH(NH;), 9:1 (thé tich/thé tich)) dugc thuc hién. Hidu suét: 58%. 'H
NMR (300 MHz, CDCls), 8: 8,20 (br s, 1H, NH) ; 7,66 (m, 2H, H,, H); 7,28-
7,24 (m, 5H, Haw); 7,00 (t, J = 9,1 Hz, 2H, H;, Hs); 3,60-3,52 (m, 4H, 2 CH,);
2,65 (t,J = 6,1 Hz, 2H, CHy); 2,28 (s, 3H, CHs); 1,83 (p,J = 6,0 Hz, 2H, CH,),
“C NMR (75 MHz, CDCl3) 8: 166,1 (CO); 164,5 (Caro); 137,6 (Caro): 130.8
(Caro); 129,5 (2 Caro); 129,2 (2 Ciro); 128,5 (2 Caro); 127,6 (Caro); 115,3 (2 Cao);
63,1 (CHy); 57,1 (CHy); 41,4 (CHs); 40,3 (CHy); 25,0 (CH,). LCMS m/z 301,1,
302,1 [M+H]".
Vi dy 6: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-2-élobenzamit
(hop chét cé cong thirc 3.1.7)

Hop chét c6 cong thtc 3.1.7 dugc tong hop theo quy trinh E1 bang cach st
dung N'-benzyl-N' -metylpropan-1,3-diamin dihydroclorua 1.4a (0,57 mmol, 143
mg), va 2-clobenzoylclorua (0,57 mmol, 100 mg). Tinh ché bang sic ky cot
(DCM:MeOH(NH;), 9:1 (thé tich/thé tich)) duge thuc hién. Hidu suét: 46%. 'H
NMR (300 MHz, CDCly), 6: 7,52 (dd,J= 7,0 Hz, J = 1,9 Hz, 1H, Hy); 7,39-7,25
(m, 4H, NH, Hs, Hy, Hs); 7,17-7,09 (m, 5H, H,o); 3,54 (q,J = 6,2 Hz, 2H, CH,);
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3,49 (s, 2H, CHy); 2,58 (t,J = 6,3 Hz, 2H, CH,); 2,21 (s, 3H, NCH3); 1,83 (p,J =
6,2 Hz, 2H, CH,), °C NMR (75 MHz, CDCl3) 8: 166,7 (CO); 137,9 (Car); 136,0
(Caro); 130,8 (Caro); 130,7 (Caro); 130,1 (Caro); 129,5 (Caro); 128,9 (2 Capo); 128,3 (2
Caro); 127,2 (Caro); 126,9 (Caro); 62,6 (CHy); 56,0 (CH,); 41,8 (CHs); 39,7 (CHy);
25,3 (CHp). LCMS m/z 317,0, 319,0 [M+H]".
Vi du 7: Quy trinh tdéng hop N-[3 -(benzylmetylamino)propyl]-3-clobenzamit
(hop chat c6 cong thirc 3.1.8)

Hop chét c6 cong thirc 3.1.8 dugc téng hop theo quy trinh E1 bing cach sir
dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,57 mmol, 143
mg), va 3-clobenzoylclorua (0,57 mmol, 100 mg). Viéc tinh ché bang séc ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Hidu suit: 8%. 'H
NMR (300 MHz, CDCls), &: 8,22 (br s, 1H, NH); 7,78 (dd, J = 1,5 Hz, J = 2,0
Hz, 1H, H,); 7,68 (d, J = 8,0 Hz, 1H, Hg); 7,52 (d, J= 7,8 Hz, 1H, H,); 7,52 (t, J
=173 Hz, 1H, Hs); 7,32-7,22 (m, 5H, H,,); 3,58-3,51 (m, 4H, 2CH,); 2,63 (t,J =
7,5 Hz, 2H, CH,); 2,30 (s, 3H, CH;); 1,84 (p,J = 6,4 Hz, 2H, CH,), *C NMR (75
MHz, CDCl) &: 165,8 (CO); 136,5 (Caro); 134,6 (Caro); 131,2 (Caro); 129,7 (Caro);
129,4 (2 Cao); 128,5 (2 Curo); 127,7 (2 Cuo); 127,5 (Caro); 125,0 (Cao); 63,1
(CHy); 56,7 (CHy); 41,6 (CHs); 40,4 (CH,); 24,8 (CH,). LCMS m/z 317,0, 319,0
[M+H]".
Vi dy 8: Quy trinh tdng hop N-[3-(2-(N-metylbenzyl)amino)etyl]-4-clobenzamit
(hop chat c6 cong thirc 3.1.9)

Hop chit c6 cong thic 3.1.9 duoc tong hop theo quy trinh E1 bang cach st
dung N'-benzyl-N’ -metyletan-1,2-diamin dihydroclorua 1.4d (0,57 mmol, 135
mg), va 4-clobenzoylclorua (0,57 mmol, 100 mg). Tinh ché bing sic ky cot
(DCM:MeOH(NHs), 9:1 (thé tich/thé tich)) dugc thuc hién. Hiu suét: 20%. 'H
NMR (300 MHz, CDCly), 6: 7,67 (d, J = 8,6 Hz, 2H, H,, Hy); 7,41 (d, J = 8,6 Hz,
2H, H3, Hs); 7,23-7,33 (m, 5H, Ha); 6,78 (br s, 1H, NH); 3,56 (s, 2H, CH,); 3,51
(q,J = 5,2 Hz, 2H, CHy); 2,62 (t,J = 5,9 Hz, 2H, CH,); 2,31 (s, 3H, NCH3), *C
NMR (75 MHz, CDCl;) 8: 166,4 (CO); 138,6 (Cuo); 137,5 (Caro); 133,1 (Caro);
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129,4 (2 Curo); 129,1 (2 Caro); 128,9 (2 Curo); 128,7 (2 Capo); 127,4 (Caro); 62,3
(CHy); 54,9 (CHy); 42,1 (CH3); 37,1 (CH,). LCMS m/z 303,0, 305,0 [M+H]".

Vi dy 9: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-4-clobenzamit
(hop chét c6 cong thic 3.1.10)

Hop chét c¢6 cong thic 3.1.10 duoc tong hop theo quy trinh E1 bing cach
stt dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,57 mmol,
143 mg), va 4-clobenzoylclorua (0,57 mmol, 100 mg). Tinh ché bang séc ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Hiéu suit: 55%. 'H
NMR (300 MHz, CDCly), 6: 8,25 (br s, 1H, NH); 7,60 (d, J = 9 Hz, 2H, H,, H);
7,33-7,21 (m, 7H, Hs, Hs, Hao); 3,62-3,51 (m, 4H, 2CH,); 2,65 (t,J = 5,4 Hz, 2H,
CHy); 2,27 (s, 3H, NCH3); 1,83 (p, J = 5,5 Hz, 2H, CH,), °C NMR (75 MHz,
CDCl3) 8: 166,0 (CO); 137,8 (Curo); 137,3 (Caro); 133,1 (Cao); 1294 (2 Caro);
128,6 (2 Caro); 128,5 (2 Curo); 128,4 (2 Ciro); 127,5 (Caro); 63,2 (CH,); 57,2 (CH);
41,5 (CHs); 40,5 (CHy); 25,0 (CHy). LCMS m/z 316,9, 318,9 [M+H]".

Vi dy 10: Quy trinh téng hop N-[4-(benzylmetylamino)butyl]-4-clobenzamit
(hop chét c6 cong thirc 3.1.11)

Hop chét c¢6 cong thic 3.1.11 duoc tong hop theo quy trinh E1 bang c4ch
st dung Nj-benzyl-NJ-metylbutan-l,4-diamin dihydroclorua 1.4e (0,57 mmol,
151 mg), va 4-clobenzoylclorua (0,57 mmol, 100 mg). Tinh ché bang séc ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duge thuc hién. Hiéu suét: 25%. 'H
NMR (300 MHz, CDCly), 8: 7,60 (d, J = 9,2 Hz, 2H, H,, Hy); 7,41 (br s, 1H,
NH); 7,33-7,26 (m, 7H, Hs, Hs, Hyy,); 3,53 (s, 2H, CHy); 3,45 (q,J = 6,2 Hz, 2H,
CHy); 2,45 (t, J = 6,4 Hz, 2H, CHy); 2,17 (s, 3H, NCH3); 1,73-1,62 (m, 4H,
2CH,), C NMR (75 MHz, CDCls) 6: 166,6 (CO); 137,7 (Caro); 137,3 (Caro);
133,3 (Caro); 129,3 (2 Caro); 128,6 (2 Caro); 128,5 (2 Caro); 128,4 (2 Cao); 127,4
(Caro); 61,8 (CHy); 56,7 (CHy); 42,1 (CHs); 39,9 (CHy); 27,1 (CHy); 24,8 (CH,).
LCMS m/z 331,0, 333,0 [M+H]".

Vi dy 11: Quy trinh téng hop N-[3-(N-metyl-2-phenyletylamino)propyl]-4-
clobenzamit (hop chét c6 cong thic 3.1. 12)
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Hop chét c6 cong thirc 3.1.12 duoc téng hop theo quy trinh E1 bing cach
su dung N 1-benzyl-Nl-(2-pheny1etyl)propan-1,3-diarnin dihydroclorua 1.4b (0,57
mmol, 151 mg), va 4-clobenzoylclorua (0,57 mmol, 100 mg). Viéc tinh ché bing
sic ky cot (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duge thuc hién. Hidu suét:
69%. 'H NMR (300 MHz, CDCL;), &: 8,25 (br s, 1H, NH); 7,58 (d, J = 8,3 Hz,
2H, Hy, He); 7,34 (d,J = 8,4 Hz, 2H, H;, Hs); 7,26-7,12 (m, 5H, H,); 3,53 (q,J =
6,2 Hz, 2H, CHy); 2,82 (m, 2H, CHy); 2,75 (m, 2H, CHy); 2,66 (t,J = 6,0 Hz, 2H,
CH,); 2,35 (s, 3H, NCH;); 1,80 (p, J = 5,9 Hz, 2H, CH,), °C NMR (75 MHz,
CDCl3) 6: 165,9 (CO); 139,5 (Caro); 137,2 (Caro); 133,1 (Caro); 128,6 (4 Caro);
128,5 (2 Cano); 128,3 (2 Cupo); 126,3 (Cyro); 59,6 (CHy); 57,1 (CHy); 41,7 (CHs);
40,4 (CHy); 33,3 (CHy); 24,3 (CHy). LCMS m/z 331,0, 333,0 [M+H]"..

Vi dy 12: Quy trinh téng hop N-[3-(isoindolin-2-yl)metylamino)propyl]-4-
clobenzamit (hop chét c6 cong thire 3.1 15)

Hop chét c6 cong thirc 3.1.15 duoc téng hop theo quy trinh E1 bing cach
su dung 3-(isoindolin-2-yl)propan-1-amin dihydroclorua 1.4c (0,57 mmol, 140
mg), va 4-clobenzoylclorua (0,57 mmol, 100 mg). Viéc tinh ché bang séc ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Hiéu suit: 36%. 'H
NMR (300 MHz, CDCls), &: 9,00 (br s, 1H, NH); 7,48 (d, J = 8,6 Hz, 2H, H,,
He); 7,31-7,21 (m, 4H, Hyy); 7,03 (d,J = 8,5 Hz, 2H, H;, Hs); 4,02 (s, 4H, 2CH,);
3,63 (q,J= 5,0 Hz, 2H, CH,); 3,05 (t,J = 5,8 Hz, 2H, CH,); 1,89 (p,J = 5,8 Hz,
2H, CH,), °C NMR (75 MHz, CDCl,) &: 165,6 (CO); 139,2 (2 Cao); 137,1 (Caro);
132,6 (Caro); 128,4 (2 Caro); 128,2 (2 Caro); 127,2 (2 Caro); 122,4 (2 Cao); 58,6 (2
CH,); 55,3 (CHy); 40,8 (CHy); 25,9 (CH,). LCMS m/z 315,0, 317,0 [M+H]".

Vi du 13: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-2-bromobenzamit
(hop chét c6 cong thic 3.1.20)

Hop chit ¢6 cong thirc 3.1.20 duoc téng hop theo quy trinh E1 bang cach
st dung N’ -benzyl-N’'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,45 mmol,
113 mg), va 2-bromobenzoylclorua (0,45 mmol, 100 mg). Tinh ché bing sic ky
¢t (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) dugc thuc hién. Hidu suét: 52%.
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'H NMR (300 MHz, CDCLy), §: 7,56 (dd,J= 17,8 Hz, J = 1,3 Hz, 1H, Hy); 7,47
(brs, 1H, NH); 7,37 (dd,J= 7,4 Hz, J= 2,0 Hz, 1H, H3); 7,31 (td,J=7,3 Hz, J =
1,2 Hz, 1H, Hay); 7,24 (td, J = 7,4 Hz, J = 1,9 Hz, 1H, Hy); 7,16-7,07 (m, 5H,
Ha); 3,52 (q,J = 6,2 Hz, 2H, CH,); 3,48 (s, 2H, CH,); 2,57 (t,J = 6,1 Hz, 2H,
CH,); 2,19 (s, 3H, NCHs); 1,80 (p, J = 6,2 Hz, 2H, CH,), *C NMR (75 MHz,
CDCl;) 6: 167,8 (CO); 138,6 (Caro); 138,0 (Caro); 133,2 (Caro); 130,8 (Caro); 129,0
(2 Cano); 128,9 (2 Caro); 128,3 (Caro); 1274 (Caro); 127,1 (Caro); 119,5 (Caro); 62,6
(CHy); 56,1 (CHy); 41,8 (CH3); 39,6 (CHy); 25,3 (CH,). LCMS m/z 361,0, 363,0
[M+H]".

Vi du 14: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-3-bromobenzamit
(hop chét c6 cong thirc 3.1.21)

Hop chét c6 cong thie 3.1.21 dugc téng hop theo quy trinh El bang cach
str dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,45 mmol,
113 mg), va 3-bromobenzoylclorua (0,45 mmol, 100 mg). Viéc tinh ché bang séc
ky cot (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Hiéu suit:
53%. '"H NMR (300 MHz, CDCly), 8: 8,27 (br s, 1H, NH); 7,82 (t,J = 1,8 Hz,
2H, Hy); 7,55 (m, 1H, Hs); 7,28-7,17 (m, 7TH, Hy, He, Hao); 3,55 (m, 4H, 2CH,);
2,62 (t,J= 6,0 Hz, 2H, CHy); 2,30 (s, 3H, NCH3); 1,83 (p,J = 5,9 Hz, 2H, CH,),
“C NMR (75 MHz, CDCl3) 8: 165,7 (CO); 137,6 (Caro); 136,7 (Curo): 134.0
(Caro); 130,3 (Caro); 129,9 (Caro); 129,4 (2 Caro); 128,5 (2 Caro); 127,6 (Cao); 125,4
(Caro); 122,6 (Caro); 63,1 (CHy); 56,8 (CHy); 41,8 (CHy); 40,4 (CHy); 24,9 (CH,).
LCMS m/z 361,0, 363,0 [M+H]".

Vi du 15: Quy trinh tong hop N-[3 -(benzylmetylamino)propyl]-4-bromobenzamit
(hop chat c6 cong thic 3.1.22)

Hop chét c6 cong thuc 3.1.22 duogc tong hop theo quy trinh E2 bing cach
sit dung N -benzyl-NI-metylpropan-l,3-diamin dihydroclorua 1.4a (0,65 mmol,
164 mg), va axit 4-flobenzoic (0.65 mmol, 130 mg). Viéc tinh ché bang sic ky
16p méng (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Hidu suét:
67%. '"H NMR (300 MHz, CDCl;), &: 8,29 (br s, 1H, NH); 7,54 (d, J = 9,1 Hz,
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2H, Hy, He); 7,46 (d, J = 9,2 Hz, 2H, Hj, Hs); 7,33-7,20 (m, 5H, H,y.); 3,65-3,47
(m, 4H, 2 CHy); 2,66 (t,J = 5,9 Hz, 2H, CH,); 2,29 (s, 3H, CH3); 1,84 (p,J = 5,8
Hz, 2H, CH,), °C NMR (75 MHz, CDCl;) &: 166,2 (CO); 137,5 (Cao); 133,5
(Caro); 131,6 (2 Curo); 129,5 (2 Caro); 128,6 (2 Curo); 128,5 (2 Caro); 127,7 (Caro);
125,7 (Cano); 63,0 (CHy); 57,0 (CH,); 41,4 (CHs3); 40,3 (CH,); 24,9 (CH,). LCMS
m/z360,9, 362,9 [M+H]".

Vi dy 16: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-2,3-diclobenzamit
(hop chat c6 cong thirc 3.1.23)

Hop chét ¢ cong thire 3.1.23 duoc tong hop theo quy trinh E1 bang cach
sit dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,48 mmol,
120 mg), va 2,3-diclobenzoylclorua (0,48 mmol, 100 mg). Viéc tinh ché bing sic
ky cot (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Hiéu suit:
66%. '"H NMR (300 MHz, CDCly), 8: 7,58 (br s, 1H, NH); 7,51 (dd,J=7,9 Hz, J
=1,6 HZ, 1H, Hg); 7,32 (dd, J = 7,7 Hz, J = 1,6 Hz, 1H, H,); 7,25 (m, 1H, H;);
7,17-7,07 (m, 5H, Haw); 3,55 (q,J = 6,7 Hz, 2H, CH,); 3,48 (s, 2H, CH,); 2,58 (4,
J =59 Hz, 2H, CH,); 2,21 (s, 3H, NCHs); 1,82 (p, J = 6,0 Hz, 2H, CH,), *C
NMR (75 MHz, CDCl;) 6: 166,2 (CO); 138,6 (Caro); 137,8 (Caro); 133,7 (Caro);
131,3 (Caro); 128,9 (Caro); 128,3 (2 Caro); 127,6 (2 Caro); 127,5 (Caro); 127,3 (Caro);
127,0 (Caro); 62,7 (CHy); 56,0 (CH,); 41,8 (CHs); 39,7 (CHy); 25,1 (CHy). LCMS
m/z 351,0,353,0 [M+H]".

Vi du 17: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-2,4-diclobenzamit
(hop chat c6 cong thirc 3.1.24)

Hop chét ¢ cong thire 3.1.24 dugce téng hop theo quy trinh E1 bing cach
st dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,48 mmol,
120 mg), va 2,4-diclobenzoylclorua (0,48 mmol, 100 mg). Viéc tinh ché bang sic
ky cot (DCM:MeOH(NH;), 9:1 (thé tich/thé tich)) duge thuc hién. Hiéu suét:
41%. "H NMR (300 MHz, CDCly), 6: 7,70 (br s, 1H, NH); 7,45 (d, J = 8,3 Hz,
IH, Hy); 7,38 (d,J = 2,0 Hz, 1H, H;); 7,26 (dd, J = 8,3 Hz, J = 2,0 Hz 1H, Hs);
7,19-7,07 (m, 5H, Haw); 3,53 (q,J = 5,6 Hz, 2H, CH,); 3,47 (s, 2H, CH,); 2,56 (t,

-43-



27189

J = 6,2 Hz, 2H, CH,); 2,20 (s, 3H, NCH;); 1,81 (p, J = 6,0 Hz, 2H, CH,), °C
NMR (75 MHz, CDCl5) 6: 165,7 (CO); 137,9 (Cuo); 136,1 (Caro); 134,5 (Caro);
131,6 (Cao); 130,5 (Caro); 129,9 (Caro); 128,9 (2 Caro); 128,3 (2 Caro); 127,3 (Caro);
127,2 (Cyo); 62,6 (CHyp); 56,2 (CHyp); 41,8 (CH3); 39,9 (CH,); 25,1 (CH;). LCMS
m/z 351,0, 353,0 [M+H]".

Vi du 18: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-3,4-diclobenzamit
(hop chét co cong thirc 3.1.25)

Hop chét c6 cong thire 3.1.25 duge tdng hop theo quy trinh E2 bang cach
st dung N’'-benzyl-N'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,78 mmol,
197 mg), va axit 3,4-diclobenzoic (0,78 mmol, 150 mg). Viéc tinh ché bing sic
ky 16p méng (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) dugc thuc hién. Hiéu
suét: 31%. '"H NMR (300 MHz, CDCl,), 6: 8,44 (br s, 1H, NH) ; 7,82 (d,J= 2,0
Hz, 1H, H,); 7,47 (dd, J = 8,2 Hz, J= 2,0 Hz, 1H, Hg); 7,38 (d, J= 8,3 Hz, 1H,
Hs); 7,31-7,22 (m, SH, H,,); 3,60 (s, 2H, CH,); 3,56 (q, J = 6,1 Hz, 2H, CHy);
2,68 (t,J = 6,1 Hz, 2H, CH,); 2,33 (s, 3H, CH3); 1,86 (p, J = 6,2 Hz, 2H, CH,),
PC NMR (75 MHz, CDCl;) &: 164,9 (CO); 1354 (Caro); 134,5 (Curo); 132.9
(Caro); 130,4 (2 Cuno); 129,5 (2 Cupo); 129,3 (Cuo); 128,6 (2 Caro); 127,8 (Caro);
126,1 (Cyo); 62,8 (CH,); 56,7 (CH,); 41,4 (CH3); 40,3 (CH,); 24,7 (CH,). LCMS
m/z 350,9, 352,9 [M+H]".

Vi du 19: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-3,5-diclobenzamit
(hop chét ¢ cong thirc 3.1.26)

Hop chét c6 cong thirc 3.1.26 duoc tdng hop theo quy trinh E2 bing cach
str dung N -benzyl-N'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,78 mmol,
197 mg), va axit 3,5-diclobenzoic (0,78 mmol, 150 mg). Tinh ché bang sic ky
16p mong (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) dugc thuc hién. Hiéu suét:
34%. "H NMR (300 MHz, CDCl;), &: 8,42 (br s, 1H, NH) ; 7,55 (m, 2H, H,, He);
7,44 (m, 1H, Hy); 7,28-7,20 (m, SH, H,,); 3,57-3,51 (m, 4H, 2 CH,); 2,63 (t,J =
6,1 Hz, 2H, CH,); 2,32 (s, 3H, CHs); 1,82 (p,J = 6,0 Hz, 2H, CH,), >*C NMR (75
MHz, CDCl;) &: 164,6 (CO); 137,7 (Ca); 137,5 (Can); 135,3 (Cano); 130,9 (2
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Caro); 129,3 (2 Cao); 128,5 (2 Cyro); 127,6 (Caro); 125,7 (2 Cuo); 63,0 (CHyp); 56,7
(CH,); 41,8 (CH3); 40,7 (CHy); 24,8 (CH,). LCMS m/z 351,0, 353,0 [M+H]".

Vi du 20: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-4-bromo-2-
flobenzamit (hop chét ¢ cong thirc 3.1.27)

Hop chét c6 cong thirc 3.1.27 duogc tdng hop theo quy trinh E1 bang cach
stt dung N'-benzyl-N'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,42 mmol,
105 mg), va 4-bromo-2-flobenzoylclorua (0,42 mmol, 100 mg). Viéc tinh ché
bang séc ky cot (DCM:MeOH(NH;), 9:1 (thé tich/thé tich)) duge thuc hién. Hiéu
suét: 22%. '"H NMR (300 MHz, MeOD), &: 7,60 (d,J = 8,2 Hz, 1H, He); 7,50 (m,
1H, Haro); 7,44 (m, 1H, Hyyo); 7,22-7,34 (m, SH, Hyyo); 3,59 (s, 2H, CHy); 3,43 (t,J
= 6,7 Hz, 2H, CH,); 2,56 (t,J = 7,1 Hz, 2H, CH,); 2,28 (s, 3H, CH;); 1,85 (p,J=
7,0 Hz, 2H, CH,), >C NMR (75 MHz, CDCl;) 8: 162,5 (CO); 132,9 (Car); 129,5
(Caro); 128,7 (Caro); 128,4 (2 Cyro); 128,1 (2 Caro); 125,1 (Caro); 119,8 (Cyro); 119,4
(Caro); 62,4 (CHyp); 55,3 (CHy); 41,4 (CH3); 29,7 (CHy); 25,4 (CH,). LCMS m/z
379,0, 381,0 [M+H]".

Vi du 21: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-3-
metoxybenzamit (hop chat c¢6 cong thirc 3.1.28)

Hop chat ¢6 cong thirc 3.1.28 dugc tong hop theo quy trinh E1 bang cach
sir dung N'-benzyl-N'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,59 mmol,
148 mg), va 3-metoxybenzoylclorua (0,59 mmol, 100 mg). Tinh ché béng sic ky
cot (DCM:MeOH(NH;), 9:1 (thé tich/thé tich)) dugc thuc hién. Hiéu suit: 35%.
'H NMR (300 MHz, CDCly), &: 8,10 (br s, 1H, NH); 7,35 (m, 1H, H,); 7,28-7,14
(m, 7H, Hs, He, Haro); 7,11 (m, 1H, Hy); 3,78 (s, 3H, OCHj3); 3,55 (m, 4H, 2CH,);
2,63 (t,J= 6,2 Hz, 2H, CH,); 2,28 (s, 3H, NCH3); 1,83 (p,J = 6,4 Hz, 2H, CH,),
C NMR (75 MHz, CDCl;) &: 165,3 (CO); 159,7 (Can); 137,6 (Caro); 136,2
(Caro); 129,4 (3 Cypo); 128,4 (2 Cpo); 127,4 (Cyro); 118,8 (Caro); 117,6 (Coro); 112,1
(Caro); 63,0 (CHy); 56,8 (CH,); 55,3 (OCHj); 41,5 (NCH;); 40,2 (CHy); 25,2
(CH,). LCMS m/z 313,0 [M+H]".

Vi du 22: Quy trinh tdng hop N-[3-(benzylmetylamino)propyl]-4-
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metoxybenzamit (hop chét c6 cong thirc 3.1.29)

Hop chét c6 cong thire 3.1.29 duogc tong hop theo quy trinh E2 bang cach
stt dung N-benzyl-N'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,98 mmol,
247 mg), va axit 4-metoxybenzoic (0,98 mmol, 150 mg). Viéc tinh ché bang sic
ky 16p moéng (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thuc hién. Higu
sudt: 73%. '"H NMR (300 MHz, CDCl;), 8: 7,97 (br s, 1H, NH) ; 7,67 (m, 2H, H,,
Hg); 7,32-7,24 (m, 5H, H,,); 6,84 (m, 2H, Hs, Hs); 3,84 (s, 3H, OCH,); 3,60-3,52
(m, 4H, 2 CH,); 2,65 (t,J = 6,0 Hz, 2H, CH,); 2,29 (s, 3H, CHj3); 1,85 (p,J = 6,1
Hz, 2H, CH,), C NMR (75 MHz, CDCl;) &: 166,9 (CO); 162,0 (Ca); 137,2
(Caro); 129,6 (2 Capo); 128,8 (2 Cuo); 128,5 (2 Capo); 127,7 (Cuo); 125,0 (Copo);
113,6 (2 Cuo); 62,9 (CH,); 56,7 (CH,); 55,4 (OCHj); 41,4 (CHs); 39,9 (CHy);
25,3 (CH,). LCMS m/z 313,1 [M+H]".

Vi du 23: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-3-
dimetylaminobenzamit (hop chét c6 cong thirc 3.1.30)

Hop chét ¢ cong thirc 3.1.30 duoc téng hop theo quy trinh E1 bing cich
stt dung N’'-benzyl-N'-metylpropan-1,3-diamin dihydroclorua 1.4a (0,55 mmol,
138 mg), va 3-dimetylaminobenzoylclorua (0,55 mmol, 100 mg). Viéc tinh ché
bing sic ky c6t (DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) dugc thuc hién. Hiéu
sudt: 11%. '"H NMR (300 MHz, CDCl), &: 7,90 (br s, 1H, NH); 7,28-7,24 (m,
SH, Ha,); 7,22-7,19 (m, 2H, H,, Hs); 6,92 (d, J= 7,5 Hz, 1H, Hg); 6,82 (dd, J =
8,1 Hz, J= 2,2 Hz, 1H, H,); 3,62-3,51 (m, 4H, 2 CH,); 2,95 (s, 6H, 2 CH;); 2,64
(t,J = 6,0 Hz, 2H, CH,); 2,31 (s, 3H, CH;); 1,85 (p, J = 5,8 Hz, 2H, CH,), °C
NMR (75 MHz, CDCl;) 8: 162,4 (CO); 138,5 (Caw); 133,1 (2 Cyupo); 129,0 (2
Caro); 128,2 (2 Cyo); 128,0 (2 Cupo); 127,1 (Cyro); 119,7 (Cao); 119,4 (Cypo); 63,0
(CHy); 55,9 (CH,); 50,9 (CHy); 41,9 (3 CH;3); 39,9 (CHy); 25,6 (CH,). LCMS m/z
326,0 [M+H]".

Vi du 24: Quy trinh téng hop N-[3-(benzylmetylamino)propyl]-4-xyanobenzamit
(hop chét c6 cong thirc 3.1.31)
Hop chét c6 cong thirc 3.1.31 duoc téng hop theo quy trinh E1 bang cach
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st dung N'-benzyl-N' -metylpropan-1,3-diamin dihydroclorua 1.4a (0,60 mmol,
150 mg), va 4-xyanobenzoylclorua (0,60 mmol, 100 mg). Tinh ché bing sic ky
cdt (DCM:MeOH(NHj3), 9:1 (thé tich/thé tich)) dwoc thuc hién. Hiéu sudt: 7%.
'H NMR (300 MHz, CDCL), &: 8,61 (brs, 1H, NH); 7,71 (d, J = 8,2 Hz, 2H, H,,
He); 7,61 (d, J= 8,3 Hz, 2H, H;, Hs); 7,30-7,20 (m, SH, H,,,); 3,62 (q,J = 6,4 Hz,
2H, CHy); 3,55 (s, 2H, CHy); 2,69 (t,J = 5,8 Hz, 2H, CH,); 2,27 (s, 3H, CHs);
1,84 (p,J = 6,0 Hz, 2H, CH,), °C NMR (75 MHz, CDCl3) &: 165,3 (CO); 138,4
(Caro); 136,8 (Caro); 132,2 (2 Caro); 129,6 (2 Caro); 128,6 (2 Caro); 127,7 (2 Caro);
118,2 (Cao); 114,6 (Cyro); 63,3 (CHy); 57,6 (CHy); 41,5 (CH3); 40,9 (CHy); 25,1
(CH,). LCMS m/z 308,0 [M+H]".
Vi du 25: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-4-nitrobenzamit
(hop chit ¢ cong thirc 3.1.32) |

Hop chét c6 cong thirc 3.1.32 duoc tong hop theo quy trinh E1 béang cach
sit dung N'-benzyl-N’ -metylpropan-1,3-diamin dihydroclorua 1.4a (0,53 mmol,
133 mg), va 4-nitrobenzoylclorua (0,53 mmol, 100 mg). Tinh ché bing séc ky cot
(DCM:MeOH(NH3), 9:1 (thé tich/thé tich)) duoc thue hién. Hidu sudt: 50%. 'H
NMR (300 MHz, CDCl3), é: 8,68 (br s, 1H, NH); 8,17 (d, J = 8,8 Hz, 2H, H,,
He); 7,79 (d,J = 8,8 Hz, 2H, Hs, Hs); 7,32-7,22 (m, 5H, Hyy); 3,65-3,56 (m, 4H,
2CH,); 2,72 (t,J = 5,6 Hz, 2H, CH,); 2,32 (s, 3H, NCH3); 1,88 (p,J= 5,7 Hz, 2H,
CH,), °C NMR (75 MHz, CDCls) 8: 166,7 (CO); 149,3 (Caro); 140,1 (Caro); 137,1
(Caro); 129,6 (2 Curo); 128,6 (2 Car); 128,1 (2 Caro); 127,8 (Caro); 123,6 (2 Caro);
63,5 (CHy); 57,6 (CHy); 41,7 (CH;); 41,1 (CHy); 25,0 (CH,). LCMS m/z 328,0
[M+H]".
Vi du 26: Quy trinh tong hop N-[3-(benzylmetylamino)propyl]-4-
clobenzensulfonamit (hgp chit c6 cong thirc 3.2a)

Hop chét c6 cong thirc 3.2a duoc téng hop theo quy trinh E1 bang céach st
dung N'-benzyl-N -metylpropan-1,3-diamin dihydroclorua 1.4a (0,47 mmol, 118
mg), va 4-clobenzo sulfonamit clorua (0,47 mmol, 100 mg). Viéc tinh ché bing

sdc ky cot (ete dau héa:DCM:MeOH(NH;), 5:4:1 (thé tich/thé tich)) dugc thuc
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hién. Hiéu suét: 60%. '"H NMR (300 MHz, CDCL), &: 7,76 (d, J = 9,1 Hz, 2H,
H,, He); 7,47(d, J = 9,2 Hz, 2H, H;, Hs); 7,36-7,22 (m, 5H, H,,); 3,46 (s, 2H,
CHy); 3,05 (t,J = 7,2 Hz, 2H, CH,); 2,45 (t,J = 7,1 Hz, 2H, CHy,); 2,18 (s, 3H,
CHs); 1,67 (p,J = 7,0 Hz, 2H, CH,), °C NMR (75 MHz, CDCl;) &: 138,8 (Cao);
138,7 (Caro); 137,9 (Caro); 129,3 (2 Caro); 129,0 (2 Capo); 128,6 (2 Caro); 128,5 (2
Caro); 127,4 (Caro); 62,8 (CHy); 56,8 (CHy); 44,0 (CH;); 41,9 (CH,); 24,7 (CH,).
LCMS m/z 353,0, 355,0 [M+H]".
Vi du 27: Quy trinh téng hop 4-(benzylmetylamino)-N-(4-clophenyl)butanamit
(hop chat c6 cong thic 3.3a)

Hop chit c6 cong thire 3.3a duge téng hop theo quy trinh E3 bang cach st
dung 4-clo-N-(4-clbpheny1)butyramit 22 (1,29 mmol, 300 mg) va N-
benzylmetylamin (7,75 mmol, 1 mL). Tinh ché bing sic ky 16p mong
(xyclohexan: etyl axetat: MeOH(NH;), 4.5:4.5:1 (thé tich/thé tich)) dugc thuc
hién. Hiéu suét: 70%. 'H NMR (300 MHz, CDCls), 9,63 (br s, 1H, NH); 7,45 (d,
J=9,1 Hz, 2H, Hy, Hy); 7,34-7,27 (m, 5H, H,y,); 7,21 (d, J= 9,0 Hz, 2H, H;, H;);
3,69 (s, 2H, CHy); 2,62 (t, J = 6,2 Hz, 2H, CH,); 2,51 (t, J= 7,0 Hz, 2H, CH,);
2,35 (s, 3H, CHs); 1,96 (p, J = 6,1 Hz, 2H, CH,), °C NMR (75 MHz, CDCl;) §:
171,4 (CO); 137,2 (Curo); 135,9 (Caro); 129,7 (2 Capo); 128,8 (2 Caro); 128,7 (2
Caro); 128,5 (2 Ciro); 128,0 (Caro); 120,8 (Caro); 62,2 (CHy); 56,5 (CH,); 41,4
(CHy); 36,2 (CHy); 22,2 (CH,). LCMS m/z 317,2, 319,2 [M+H]".
Vi dy 28: Quy trinh tong hop N-(4-clobenzyl)-3-(benzylmetylamino)propanamit
(hop chat c6 cong thirc 3.4a)

Hop chét ¢6 cong thire 3.4a duogc téng hop theo quy trinh E3 bang céch st
dung N-(4-clobenzyl)-3-clopropanamit 2.3 (0,21 mmol, 50 mg) va N-
benzylmetylamin (1,29 mmol, 166 pL). Viéc tinh ché bang sic ky 16p méng
(xyclohexan: etyl axetat: MeOH(NH;), 4,5:4,5:1 (thé tich/thé tich)). Hiéu suét:
67%. 'H NMR (300 MHz, CDCl,), &: 8,65 (br s, 1H, NH); 7,34-7,19 (m, 7H, H,,
Hs, Haro); 7,09 (d, J= 9,3 Hz, 2H, H;, Hs); 4,38 (d, J = 6,1 Hz, 2H, CH,); 3,57 (s,
2H, CHy); 2,79 (t, J = 6,2 Hz, 2H, CH,); 2,56 (t, J = 6,0 Hz, 2H, CH,); 2,25 (s,
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3H, CH;), °C NMR (75 MHz, CDCl;) 8: 171,9 (CO); 137,2 (Capo); 133,1 (Caro);
129,3 (2 Caro); 129,2 (3 Ciro); 128,8 (2 Cupo); 128,6 (2 Caro); 127,9 (Caro); 62,0
(CHa); 53,0 (CHy); 42,6 (CH,); 40,7 (CH3); 32,4 (CH,). LCMS m/z 316.9, 318,9
[M+H]".

Vi du 29: Quy trinh tong hop N-(4-clobenzyl)-3-(benzylmetylamino)propanamin
(hop chit ¢ cong thuc 3.5a)

Hop chét c6 cong thic 3.5a duoc téng hop theo quy trinh E4 bing céch st
dung 4-clobenzaldehyt c6 ban trén thi trudng (0,55 mmol, 77 mg) va N’ -benzyl-
N -metylpropan-1,3-diamin 1.4a (0,55 mmol, 100 mg). Tinh ché bang séc ky 16p
moéng (DCM:MeOH(NH;), 9:1 (thé tich/thé tich)). Hiéu suat: 35%. " NMR (300
MHz, CDCl), 8: 7,80 (br s, 1H, NH); 7,48 (d, J = 8,4 Hz, 2H, H,, He); 7,33 (d, J
= 8,5 Hz, 2H, Hs, Hs); 7,30-7,26 (m, 3H, H,,); 7,13 (m, 2H, H,,); 4,00 (s, 2H,
CHy); 3,53 (s, 2H, CHy); 2,94 (t, J = 6,5 Hz, 2H, CH,); 2,60 (t, J = 6,3 Hz, 2H,
CHy); 2,27 (s, 3H, CHs); 2,02 (p, J = 6,2 Hz, 2H, CH,), "C NMR (75 MHz,
CDClL) 8: 136,5 (Car); 135,3 (Caro); 131,2 (2 Cap); 130,3 (Caro); 129,4 (2 Caro);
129,3 (2 Caro); 128,6 (2 Curo); 127,8 (Caro); 62,2 (CHy); 55,4 (CH,); 50,9 (CHy);
47,3 (CHy); 41,5 (CHy); 22,6 (CH,). LCMS m/z 303,0, 305,0 [M+H]".

Vi du 30; Quy trinh téng hop N-(2-(benzyl(metyl)amino)etyl)-3-clobenzamit
(hqpchétcécéngth&c3.L33)

Hop chét c¢6 cong thuc 3.1.33 duoc téng hop theo quy trinh E3 bang cach
sir dung N-(2-aminoetyl)benzamit (0,91 mmol, 150 mg) va 3-clobenzoyl clorua
(0,91 mmol, 117 pL). Tinh ché bing sac ky 16p méng (DCM: MeOH(NH;), 9,1:1
(the tich/thé tich)). Hiéu sudt 35%. 'H NMR (300 MHz, CDCl;) 8: 2,26 (s, 3H),
2,56 (t, 2H, J=17,1 Hz), 3,56 (q, 2H, J = 5,0 Hz, J = 7,5 Hz), 3,60 (s, 2H), 6,85
(s, 1H), 7,31 (m, S H), 7,35 (t, 1H, J=7,5 Hz, J= 7,5 Hz), 7,74 (m, 1H), 7,56 (d,
IH, J = 1,5 Hz), 7,93(m, 2H) °C NMR (75 MHz, CDCL;) &: 44,1, 57,6, 57,9,
64,9, 127,1, 127,8, 128,6, 128,2, 129,7, 130,0, 132,2, 134,4, 135,6, 138,6, 167,3.
LCMS m/z 302,1; 303,1 [M+H]".

Vi du 31: Quy trinh tong hop N-(2-(benzyl(metyl)amino)etyl)-2,4-diclobenzamit
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(hop chat c6 cong thire 3.1.34)

Hop chét c6 cong thirc 3.1.34 dugc téng hop theo quy trinh E3 bing c4ch
su dung N-(2-aminoetyl)benzamit (0,91 mmol, 150 mg) va 2,4-diclobenzoyl
clorua (0,91 mmol, 107 pL). Tinh ché bang sic ky 16p méng (DCM:
MeOH(NH;), 9,1:1 (thé tich/thé tich)). Hiéu suit 35%. 'H NMR (300 MHz,
CDCl3) 8: 2,26 (s, 3H), 2,56 (t, 2H, J = 7,1 Hz), 3,56 (q, 2H, J= 5,0 Hz, J= 7,5
Hz), 3,60 (s, 2H), 6,85 (s, 1H), 7,31 (m, 5 H), 7,35 (t, 1H, J=7,5 Hz, J= 7,5 Hz),
7,74 (m, 1H), 7,56 (d, 1H, J = 1,5 Hz), 7,93(m, 2H) C NMR (75 MHz, CDCl;)
6: 44,1, 57,6, 57,9, 64,9, 127,1, 127,8, 128,6, 128,2, 129,7, 130,0, 132,2, 134,4,
135,6, 138,6, 167,3. LCMS m/z 302,1; 303,1 [M+H]".

Vi du 32: Quy trinh tdng hop N-(2-(benzyl(metyl)amino)etyl)-4-xyanobenzamit (hop
chét ¢6 cong thuc 3.1.36)

Hop chét c6 cong thirc 3.1.36 dugc tong hop theo quy trinh E3 bang cach
st dyng N-(2-aminoetyl)benzamit (0,91 mmol, 150 mg) va 4-xyanobenzolyl
clorua (0,91 mmol, 150 mg). Tinh ché bing sic ky 16p méng (DCM:
MeOH(NH;), 9,1:1 (thé tich/thé tich)). Hiéu suit 33%. 'H NMR (300 MHz,
CDCly) 6: 2,34 (s, 3H), 2,65 (t, 2H, J = 5,7 Hz), 3,55 (q, 2H, J = 5,1 Hz, ] = 6,3
Hz), 3,59 (s, 2H), 6,96 (s, 1H), 7,35 (m, 5 H), 7,52 (d, 2H, J = 4,8 Hz), 8,29 (d,
2H, J = 9Hz) °C NMR (75 MHz, CDCls) &: 43,9, 57,5, 58,0, 64,7, 115,7, 118,0,
126,9, 128,0, 128,5, 131,7, 139,1, 167,9. LCMS m/z 294,1[M+H]".

Vi du 33: Quy trinh téng hop N-(2-(benzyl(metyl)amino)etyl)-4-nitrobenzamit
(hop chét ¢6 cong thire 3.1.37)

Hop chét ¢6 cong thire 3.1.37 duoc téng hop theo quy trinh E3 bing cach
st dung N-(2-aminoetyl)benzamit (0,91 mmol, 150 mg) va 4-nitrobenzoyl clorua
(0,91 mmol, 110 mg). Tinh ché bang sic ky 16p méng (DCM: MeOH(NH;), 9,1:1
(thé tich/thé tich)). Hiéu sudt 52%. 'H NMR (300 MHz, CDCl;) 8: 2,34 (s, 3H),
2,65 (t, 2H, J= 5,7 Hz), 3,55 (q, 2H, J = 5,1 Hz, = 6,3 Hz ), 3,59 (s, 2H), 6,96
(s, 1H), 7,35 (m, 5 H), 7,52 (d, 2H, J = 4,8 Hz), 8,29 (d, 2H, J = 9Hz) °C NMR
(75 MHz, CDCLy) 8: 43,9, 57,5, 58,0, 64,7, 115,7, 118,0, 126,9, 128,0, 128.5,
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131,7, 139,1, 167,9 LCMS m/z 294,1 [M+H]".
Vi du 34: Quy trinh téng hop N-(4-nitrobenzyl)-3-
(benzylmetylamino)propanamit (hop chét c6 cong thirc 3.4b)

Hop chét c6 cong thuc 3.4b duge tong hop theo quy trinh E3 bang céach st
dung N-(4-clobenzyl)-3-clopropanamit 2.3b (0,41 mmol, 100 mg) va N-
benzylmetylamin (4,1 mmol, 531 pL). Tinh ché bing séc ky 16p mong (DCM:
MeOH(NH3), 9,7:0,3 (thé tich/thé tich)). Hiéu suat: 37%. 'H NMR (300 MHz,
CDCls), 8: 9,00 (br s, 1H, NH); 8,15 (d,J= 8,7 Hz, 2H, H,,); 7,40 (d,J = 8,4 Hz,
2H, Hap); 7,20 (m, 3H, Hawo); 7,10 (m, 2H, Hyy); 4,50 (d, J = 6,0 Hz, 2H, CH,);
3,50 (s, 2H, CHy); 2,70 (t, J = 6,2 Hz, 2H, CH,); 2,50 (t, J = 6,2 Hz, 2H, CH,);
2,25 (s, 3H, CH;), °C NMR (75 MHz, CDCl;) 6: 172,6 (CO); 146,5 (Cyo); 146,2
(Caro); 137,3 (Caro); 129,1 (Caro); 128,5 (Caro); 128,1 (Caro); 127,6 (Caro); 123,8
(Caro); 62,2 (CHy); 52,8 (CHy); 42,3 (CHs); 41,1 (CHy); 32,5 (CHy); 29,7 (CHy).
LCMS m/z 328,9 [M+H]".
Vi du 35: Quy trinh téng hop N-(4-xyanobenzyl)-3-
(benzylmetylamino)propanamit (hogp chit c6 cong thic 3.4¢)

Hop chét c6 cong thirc 3.4¢ dugce téng hop theo quy trinh E3 bang cach sir
dung N-(4-clobenzyl)-3-clopropanamit 2.3c¢ (0,44 mmol, 100 mg) va M-
benzylmetylamin (4,4 mmol, 579 pL). Tinh ché bang sic ky 16p méng (DCM:
MeOH(NH;), 9,7:0,3 (thé tich/thé tich)). Hiéu suat: 80%. 'H NMR (300 MHz,
CDCly), 8: 8,90 (br s, 1H, NH); 7,58 (d,J = 6,3 Hz, 2H, H,); 7,32 (d,J = 8,1 Hz,
2H, Haro); 7,21 (m, 3H, Hyp); 7,07 (m, 2H, H,y,); 4,43 (d, J = 5,9 Hz, 2H, CH,);
3,48 (s, 2H, CHy); 2,68 (t, J = 5,6 Hz, 2H, CH,); 2,47 (t, J = 5,5 Hz, 2H, CH,);
2,21 (s, 3H, CH;), °C NMR (75 MHz, CDCl;) 8: 172,7 (CO); 144,4 (Co); 137.5
(Caro); 132,4 (Caro); 129,0 (Caro); 128,5 (Caro); 128,1 (Caro); 127,5 (Caro); 118,8
(Caro); 110,9 (Caro); 62,2 (CHy); 52,9 (CHy); 42,5 (CHs); 41,1 (CHy); 32,6 (CH).
LCMS m/z 308,0 [M+H]".
Vi du 36: Quy trinh téng hop N-(2,4-Diclobenzyl)-3-
(benzylmetylamino)propanamit (hop chit c6 cong thirc 3 4d)
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Hop chat ¢6 cong thic 3.4d duge téng hop theo quy trinh E3 bang céach st
dung N-(4-clobenzyl)-3-clopropanamit 2.3d (0,37 mmol, 100 mg) va N-
benzylmetylamin (3,7 mmol, 483 pL). Tinh ché bing sic ky 16p mong (DCM.:
MeOH(NH3), 9,7:0,3 (thé tich/thé tich)). Hiéu suit: 80%. 'H NMR (300 MHz,
CDCl), 6: 8,90 (br s, 1H, NH); 7,38 (d,J = 1,9 Hz, 1H, H,); 7,28 (d,.J = 8,3 Hz,
1H, Haw); 7,27-7,15 (m, 4H, Hyy); 7,10 (m, 2H, Hyy); 4,45 (d, J = 5,8 Hz, 2H,
CHy); 3,50 (s, 2H, CHy); 2,70 (t, J = 6,1 Hz, 2H, CH,); 2,45 (t, J = 5,6 Hz, 2H,
CHy); 2,18 (s, 3H, CH;), °C NMR (75 MHz, CDCl3) 8: 172,5 (CO); 137,5 (Curo);
134,8 (Caro); 134,3 (Caro); 133,7(Caro); 131,1 (Caro); 129,2 (Cao); 129,0 (Caro);
128,4 (Caro); 1275 (Caro); 127,3 (Caro); 62,2 (CHy); 53,1 (CH,); 41,0 (CHs); 40,5
(CH,); 32,6 (CH,). LCMS m/z 350,97, 354,96, 352,93 [M+H]".

Vi du 37: Quy trinh téng hop N-(3-clobenzyl)-3-(benzylmetylamino)propanamit
(hop chit c6 cong thirc 3.4e) |

Hop chit ¢6 cong thic 3.4e duoc tong hop theo quy trinh E3 bang cach st
dung N-(4-clobenzyl)-3-clopropanamit 2.3e (0,43 mmol, 100 mg) va N-
benzylmetylamin (4,3 mmol, 555 pL). Tinh ché bang sic ky 16p méng (DCM:
MeOH(NH;), 9,7:0,3 (thé tich/thé tich)). Hiéu suit: 68%. 'H NMR (300 MHz,
CDCly), 6: 8,80 (br s, 1H, NH); 7,30-7,00 (m, 9H, H,,,); 4,40 (d,J = 5,6 Hz, 2H,
CHa); 3,50 (s, 2H, CHy); 2,70 (t, J = 6,0 Hz, 2H, CH,); 2,48 (t, J= 5,6 Hz, 2H,
CHy); 2,20 (s, 3H, CH3), °C NMR (75 MHz, CDCl3) 8: 172,5 (CO); 140,8 (Cyro):
137,5 (Caro); 134,4 (Caro); 129,9 (Caro); 129,0 (Caro); 128,5 (Caro); 127.8 (Caro);
127,5 (Caro); 127,4 (Caro); 125,9 (Caro); 62,2 (CH,); 53,1 (CHy); 42,5 (CHj3); 40,1
(CHy); 32,6 (CH,). LCMS m/z 317.1, 319.1 [M+H]".

Céac hop chit da duoc chuyén héa thanh cac mudi hydroclorua cta chung
bang cach hoa tan trong MeOH, xir ly bang HCI 1M cho téi khi pH=1 va sau do
lam kho lanh.

Céc vi du sinh hoc
1. Thit nghiém gén két déi véi thu thé o

Céc tha nghiém gin két ¢ duoc thuc hién theo Ganapathy et al.
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(Ganapathy, M.E.; Prasad, P.D.; Huang, W.; Seth, P.; Leibach, F.H.; Ganapathy,
V. Molecular va dic diém gén két phéi tir cia thu thé sigma trong dong t& bao
bach cau lympho T & nguoi Jurkat. J. Pharmacol. Exp. Ther. 1999, 289, 251-
260). Thir nghiém gén két o, dugc thuc hién bing cach 1 cic mang t& bao Jurkat
(10-20 mg protein mdi dng) bang [’H](+)-pentazoxin (15 nM) va mdt khoang tri
sd ndéng do cua cac hop chét duoc thi nghiém, & 37°C trong 2 gio, trong dung
dich &¢m 5 mM Tris/HCI (pH = 7,4). Thtt nghiém gin két o, duoc thyc hién bing
cach i cac mang t& bao Jurkat (10-20 mg protein mdi 6ng) bang [*H]-DTG (25
nM) v6i sy c6 mit cua (+)-pentazoxin (1 uM) dé 1am bdo hoa cac thu thé oy, va
mdt khoang tri s6 ndéng dd cia céc hop chét dugc thi nghiém, nhiét d6 trong
phong trong 1 gi¢ trong dung dich dém 5 mM Tris/HCI (pH = 7,4). Thé tich thr
nghiém cudi ciing 1 0,5 mL. Viéc gan két duoc ngit quing bang cach loc nhanh
qua dung cu loc Wathman GF/B, sau d6 dugc rira bing 5 x 1 mL dung dich NaCl
trong da lanh va duoc cho 1am kho trude khi hoat tinh phéng xa gén két duoc do
bang cach dém nhip nhay 16ng. Gan két khéng déc hiéu dugc xac dinh, trong ca
hai thtr nghiém, trong cing cac diéu kién, nhung v6i sy ¢6 mit cia 10 pM
haloperidol khéng dugc danh ddu. Hang s tc ché (K;) duoc tinh toan tir tri sb
ICso theo phuong phép ctia Cheng va Prusoff (Cheng, Y.; Prusoff, W.H. Méi lién
hé gitta hang s wc ché (K;) va néng d6 cia chét trc ché tao ra murc e ché 50 %
(ICso) phan Umg enzym. Biochem Pharmacol. 1973, 22 (23), 3099-108):

IC
K, = 50

1+
trong d6 ICs = néng dd e ché 6 50%
L = Nong do cua phéi tir phong xa
Kd = Hing s6 4i luc ctia phdi tir phong xa
Thtr nghiém gén két 6, duoc thuc hién véi [’H](+)-pentazoxin (L=15nM,
K4 = 16 nM) lam phdi tir phéng xa va thit nghiém gin két o, [° H]-DTG (L =25
nM, K, = 80,84 nM).

Céc két qua cua cac tht nghiém gan két sigma-1 va sigma-2 (tirc 13, trj sb
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K; trung binh d6i véi 2 hodc 3 thir nghiém ddc 14p nhé hon 10% do 1éch chuén)
nhu duoc thé hién trong cac bang 2, 3 va 4 dudi day:

Bang 2:
0]
R2
/ = R!
Hop chét X m -NR;R, | Sigmal | Sigma2 Ty 1é
Ak
SO K;(nM) | K;(nM) ool G
3.1.2 4-n-Pr | 3 - - 3,7 160 43
3.13 4-n-Bu | 3 — - 7,3 49 7
3.1.4 4-t-Bu | 3 — 1,6 nd
O
3.1.5 4-CF; 3 - 1,4 98 70
O
3.1.6 4-F 3 _\f_@ 20 470 24
3.1.7 2-Cl 3 — - 47 > 1200 >26
3.1.8 3-Cl 3 - - 10 340 34
3.1.9 4-Cl 2 — 3,6 850 236
O
3.1.10 4-Cl 3 —« - 3,2 190 60
3.1.11 4-Cl 4 - - 1,7 20 12




3.1.12 4-Cl N 43 200 47
Re

3.1.15 4-Cl 00 19 nd
3.1.20 2-Br _N/LQ 42 > 1200 >29
3.1.21 3-Br _N/_O 3,9 350 90
3.1.22 4-Br _N/_O 2,1 160 76
3123 | 23-Cl _Nf_O 10 310 31
3.1.24 | 2,4Cl _Nf_O 1,3 310 238
3.125 | 3,4-Cl _N(_Q 1,1 59 54
3.126 | 3,5-Cl _N/LO 23 48 2
3.1.27 | 2-F-4-Br _N/_O 2,9 Nd
3.1.28 | 3-OCH;, _N/LQ 40 > 1200 > 30
3.129 | 4-OCH;, _\/—O 37 > 1000 >27
3.1.30 3- -N/LO 1,9

N(CHs),
3.131 | 4-CN _Nf_O 24 > 1200 > 50
3.132 | 4-NO, _N/LQ 43 360 84
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3.1.34 3,4-Cl 2 — - 6,5 110 17
3.1.36 4-CN 2 — - 1,2 170 142
3.1.37 4-NO, 2 - - 3,6 1400 389

*: cac hop chét dugc dénh gid 1a cac mubi hydroclorua cua ching.

Bang 3:

/@/L‘[v]’nﬁ“l\/@

Hop chét
sb6*
3.2a
3.3a
3.4a

3.5a

SO,NH
NHCO
CH,NHCO

CH,NH

M

2

3

Sigma 1

K;(nM)
5,8
6,5
1,7

2,9

Sigma 2
K (nM)
200
170
410

nd

Ty 1€
o2l G4
35
26

241

*: c4c hop chét dugce danh gid 1a cic mubi hydroclorua ctia chiing.

Bang 4:
/ﬂ\/\
s588
Hop chit | (X), Sigma 1 Sigma 2 Ty 1&
sO*
K (HM) K; (HM) o2l o
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3.4b 4-NO, 2.3 6500 2826
3.4¢ 4-CN 5.6 1800 321
3.4d 2,4-Cl 2.3 120 52

3.4e 3-Cl 0.63 200 317

*: cac hop chat dugc danh gié 1a cac mudi hydroclorua cta ching.

Nghién ctru ndy cho thiy ring céc hop chit theo sang ché thé hién 4i luc
sigma 1 tot va 1a chon loc véi sigma 2. Pac biét 1a cac hop chét 3.1.9, 3.1.24,
3.4b va 3.5a c6 i lyc sigma 1 trong khoang nano phéan tir (1,3 to 3,6 nM) va tinh
chon loc sigma 2/sigma 1 rat tot nim trong khoang tir 236 dén 2826.

2. Hoat tinh chii van ctia phdi tt thyu thé sigma-1 3.1.10 trong thir nghiém suy
giam nhén thtrc do dizoxilpin

Hoat tinh ctia hop chit 3.1.10 duoc dédnh gid trén mirc giam suy gidm nhan
thirc do dizoxilpin do duoc bang cach sir dung hai thtr nghiém v& hanh vi. Thir
nghiém ndy dugc thtr nghiém néu hoat tinh chéng mét tri nhé c6 thé duoc khoa
bdi viéc diéu trj trude bing chét dbi khang thu thé sigma-1 NE-100.

2.1  Ké hoach nghién ctru — Quy trinh va nguyén liéu
2.1.1. Thiét ké thir nghiém
— 0 Sdu muoi (60) con chudt dugc stt dung. Thir nghiém hanh vi duge bt

d4u mot tudn sau khi cac con chuét di chuyén trong thiét bi danh cho chudt

AMYLGEN.
— 0 5nhoém diéu trj duge thiét ké va sir dung nhu sau:
Nhém diéu tri n
1. tad dugc 1 + ta duge 2 12
2. dizoxilpin + ta dugc 2 12

3. dizoxilpin (0,15 mg/kg trong khoang bung) + Hop chét c6 cong 12
thire 3.1.10 (0,5 mg/kg)

4. dizoxilpin (0,15 mg/kg trong khoang bung) + Hop chit c6 cong 12
thire 3.1.10 (0,5 mg/kg) + NE-100 (3 mg/kg)

5. dizoxilpin (0,15 mg/kg trong khoang bung) + NE-100 (3 mg/kg) 12
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Téng sb con chudt| 60

2.1.2.

T4 dugc 1 1a nudc mudi sinh ly dl‘lhg cho dizoxilpin, DMSO 2% trong
nuéc cho hop chit c6 cong thie 3.1.10

Céc con chudt duogc st dung vao ngay thir nhét trong thir nghiém mé hinh
mé cung chit Y va vao cic ngay thtr 2 va 3 trong cac thir nghiém tranh né
thu dong, véi viéc dao tao ¢ ngay thir 2 va luu & ngay thu 3.

Céc hop chét thir nghiém, hop chét c6 cong thic 3.1.10 va/hodc NE-100
duoc dung 10 phut truée dizoxilpin (véi lidu 0,15 mg/kg trong khoang
bung) hodc ta duoc.

Dizoxilpin hogc t4 duge 1 st dung 20 min trudc khi thir nghiém md hinh
mé cung chit Y vao ngay thir 1.

o Dizoxilpin hodc t4 dugce 1 dugc dung 20 phut trude khi dao tao tranh bi
dong vao ngdy thtr 2. Cac thubc khong dugc tién trude thir nghiém luu git
vao ngay thir 3.

Chuong trinh thir nghi¢m chung dugc thuc hién trong loat thir nghiém duy
nhét.

Céc xtt ly duogc chon ngiu nhién.

Céc con chudt

Cac con chudt duc Thuy sy, 6 tudn tudi va trong luong 30-35 g, tir

JANVIER (Saint Berthevin, France), dugc nudi theo nhém cho #n va uéng nudc

tuy thich, trr trong thoi gian thir nghiém. Céc con chudt dugc giir & nhiét d6 va

d6 am dugc kiém soat béi dung cu ding cho dong vat chu trinh 12 gid/12 gid

sang:toi (sdng tir 7:00 gid). Céc thir nghiém v& théi quen duoge thuc hién trong

khoang thoi gian tir 09:00 sang dén 05:00 chiéu, trong phong thir nghiém c¢6 didu

hoa khong khi va giam 4m thanh, cac con chudt nay duoc tao théi quen trong it

nhat 30 phit. Céc con chudt nay dugc dénh sé bing cach d4nh diu vao dudi cla

ching bang cach st dung dung cy danh déu khoéng x6a duge va bi giét ngay sau

khi & budng luu giit tranh bj dong.
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2.1.3. Cac hop chét thi nghiém
— Hop chat c6 cong thire 3.1.10 cta vi du 10 néu trén.
— Dizoxilpin ((+)-MK-801 maleat, CAS #77086-22-7, mé 9A/124751) cta
Tocris Bioscience.
— NE-100 hydroclorua (CAS #149409-57-4, batch 1B/124951) cta Tocris
Bioscience.
Tt ca cac hop chét duge tiém vao khoang bung theo thé tich 1a 100 pL
cho méi 20 g thé trong, twong ting 5 mL/kg.
2.1.4. Tinh ngAu nhién cta viéc diéu tri
Viéc diéu tri & cac con chudt duge thir nghiém trong mdt loat dugc lam d6i
trong.
2.1.5. Tir vong
Khong c6 con chudt nao bj tir vong sau khi tiém hoic trong qua trinh thir
nghiém hanh vi.
2.2. Phan tich hanh vi
2.2.1. Kha ning thay thé tu phat
Céc con chudt duoc thir nghiém kha ning thay thé ty phat trong mé hinh
mé cung chit Y, chi sd tri nhé ngén han. M6 hinh mé cung chit Y duogc lam béng
nhya polyvinylclorua x4m. Mdi nhanh dai 40 cm, cao 13 cm, rong 3 cm & mat
day, rong 10 cm & mat trén, va hoi tu & géc c6 canh déu. Mdi con chudt duoc dat
& dau cudi cua nhanh va duoc cho di chuyén tu do qua mé hinh mé cung trong
thoi gian 8°. Mot loat di chuyén & nhénh, bao gbém kha ning quay tr¢ lai nhanh
tuong tw, duoc kiém tra bang mét thudng. Su thay thé duoc xac dinh 1a di chuyén
tat ca ba nhanh lién tyc. S thay thé t6i da 13 tdng sb di chuyén nhanh trir hai va
phan trim thay thé duogc tinh toan nhu sau: (1an thay thé thuc t&/ 1an thay thé tdi
da) x 100. Céc thong sb bao gdm phin trim thay thé (chi s ghi nhé) va téng di
chuyén nhanh (chi sb tham do).
Céc con chudt thé hién tap tinh cuc (mic thay thé < 20% hoic > 90% hoic
s6 di chuyén nhanh < 10) thudng dugc loai bé ra khéi tinh toan. Do do, 2 con
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chudt duoc loai bo.
2.2.2. Thir nghiém tranh né thu dong qua timg nic

Thiét bi gdm hop c6 hai ngan (cao 15 x 20 x 15 cm) véi mot ngdn duge
chiéu sang bang tudng polyvinylclorua tring va ngan con lai duoc lam téi bang
tuong polyvinylclorua den va san ctmg. Canh cira phéan céch phan tach méi ngan.
Deén 60 W dugc dit 40 cm phia trén thiét bi chiéu sang ngin mau trang trong qué
trinh thir nghiém. Séc¢ & chén (0,3 mA trong 3 gidy) c6 thé dugc cip cho san cung
bang cach st dung bd tao sbc (Lafayette Instruments, Lafayette, USA). Canh ctra
phan céch dau tién duoc dong trong thoi gian tap luyén. Mbi con chudt duoc dit
trong ngan mau tring. Sau 5 gidy, ctra dugc nang 1én. Khi con chudt di vao ngin
t6i va dit tit ca chan ctia né vao san clmg, cdnh ctra duoc déng lai va sbc & chan
duoc cung cép trong 3 gidy. Do tré tirng nic (do tré sir dung buéc vao ngin t6i)
va sd phat 4&m dugc ghi lai. Thir nghiém lwu gitt duoc thuc hién sau 24 gio. Mbi
con chudt duoc dat lai vao ngin mau tréng. Sau 5 gidy, ctra dugc mé ra. Do tré
theo néc dugc ghi lai dén 300 gidy. Khi con chuét di vao ngin téi hoic 300 gidy
tr6i qua (do d6 ching duge dit bang tay vao d6), do tr trén thoat (do trén di ra
khéi ngan t6i) duoc ghi lai dén 300 gidy.

2.2.3. Phan tich théng ké

TAt cé tri sb, ngoai trir do tré tranh bj dong, dugc biéu dién sb trung binh +
S.E.M. Phén tich théng ké dugc thyc hién bing cach sir dung hai cach ANOVA
(tri s6 F), voi viée diéu tri bang kiéu gen va peptit nhu yéu t6 doc lap, tiép do
bang thtr nghiém nhiéu so sanh post hoc cua Dunn.

Do tré tranh bi dong khéng tiép theo su phan b Gaussian, vi thoi gian gidi
han trén dugc thiét 14ap. Do dé, ching dugc phan tich bang cach st dung Kruskal-
Walls khong c6 tham s6 ANOVA (tri s6 H), tiép d6 1a thir nghiém nhidu so sanh
Dunn.

p < 0,05 dugc coi la c6 gia tri thong ké.

23. Kétqua
Két qua ctia thir nghiém tranh né thy dong va thay thé lién tuc dugc thé
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hién trén céc Fig.1a va Fig.1b.

Hop chét c6 cong thirc 3.1.10 1am giam déng ké su suy giam nhén thac do
dizoxilpin, & liéu 0,5 mg/kg trong thir nghiém md hinh mé cung chit Y va trong
thir nghiém tranh né thu dong. Hiéu qua c6 lgi ctia hgp chét 3.1.10 trong hai tht
nghiém dugc ngin chin béi viée diéu tri bang chit chu van sigma-1 NE-100 &
lidu 3 mg/kg, tranh tic dung cua chinh no.

Céc két qua nay ching minh hiéu qua dbi véi thy thé sigma-1 cta hop chat
3.1.10.

3. Thir nghiém ¢ danh gi4 hoat tinh cua hop chét 3.1.10 in vivo & miu dong
vétgénlnhénlhds

Bénh viém nfo tdy tu mién thur nghiém (EAE) 12 mau cta bénh da xo cung
rd rang & dong vat (MS), bénh mit kha ning do hiy myelin ctia hé than kinh
trung wong dugc dic trung béi tac dung khong thich hop cta céc té bao T va B
c0 hoat tinh.

Vat liéu va phuong phap

Cac con chudt SJL/J dugc mua tir Janvier (Le Genest-St-Isle, France) va
dugc nudi trong didu kién bao vé thong thuong & Pasteur Institute (Lille, France).
Tat ca quy trinh thir nghiém va quy trinh 13 twong hgp véi European
Communities Council Directives, 24 November 1986 (86/609/EEC) va duoc
chting minh bai Uy ban dao dtrc dia phuong (CEEA 102009R). Céc nd luc dugc
tao ra dé lam giam thiéu s con chudt dugc str dung va sy dau dén cia ching.
Cac con chudt ma bi liét nhe chéan sau (giai doan 14m sang 3) dugc tach riéng, va
b nudc va cép thirc an.

Cam tmg va diéu trj EAE. Phuong phép c&m tng EAE 1a gidng phuong
phap dugc cong bd trén day (Lee-Chang et al., Immunol Lett. 2011 Mar 30;
135(1-2):108-17). Céc con chudt SJL/J c4i 9 tudn tudi nglu nhién duoc tiém dudi
da vao cb bang dung dich chira 100 pg peptit protein myelin proteolipit (PLP);30.
151 va thé tich twong duong cia chit phu trg Freund (FCA) chua 4mg/mL
Mycobacterium tuberculosis H37RA bi bAt hoat do nhiét (Difco Laboratories,
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Detroit, MI, USA) vao ngay thir 0. Hon nita, chudt nhan 0,3 pg doc t5 Bordetella
pertussis (BPT) (Sigma-Aldrich, Saint Louis, MI, USA) trong khoang bung vao
céc ngay 0 va 3. Céc con chudt Sham chi nhén tiém nuéc mudi. Céc con chudt
SJL/J chi nhan FCA va BPT ciing c6 trong c4c thir nghiém.

Hop chét c6 cong thirc 3.1.10 duoc hoa tan trong nuéc mudi sinh ly. Céc
con chudt ddi chimg nhan mot lidu str dung dung dich nuéc mubi (ta dugc).

Déi véi viec danh giad hoat tinh ctia o1, viéc diéu trj trude bﬁng BD1047
(N'-[2-(3,4-diclophenyl)ety]]-N,N,N'-trimetyletan-1,2-diamin; Costa  B.R,
Radesca L., Di Paolo L., Bowen W.D. J. Med. Chem. 1992, 35, 38-47) hoac nudc
mubi, trong khoang bung) dugc dung 20 phit truée khi nhan hop chét 3.1.10
(trong khoang bung). Viéc tiém duoc thuc hién bit diu 13 EAE (tuc Ia, cép do
=2) va tiép theo 1a sau 14 ngdy. Thir nghiém 14m sang tiép theo 35 ngay. Ba
nhom khéc nhau, EAE-t4 dugc, EAE-hop chit c¢6 cong thtc 3.1.10 (1 mg/kg), va
EAE-DB1047 (10 mg/kg) hop chét c6 cong thire 3.1.10 (1 mg/kg) duge st dung
cho mdi thir nghiém véi 7 con chudt cho mdi nhém didu tri.

Pé diéu tri ngin ngtra, tiém hop chét 3.1.10 riéng 1& trong khoang bung
duoc thyc hién vao ngay tht 0 (D0). Ba nhém khac nhau, EAE-t4 duoc, EAE-
hop chit c¢6 cong thae 3.1.10 (0,5 mg/kg), va EAE-hop chét c6 cong thirc 3.1.10
(1 mg/kg), dugce sir dung cho mébi thir nghiém véi 13-15 con chudt cho méi nhém
diéu tri.

Dé diéu tri dat hin, viéc dung qua duong miéng dugc thuc hién véi khéi
diém 13 EAE (ttc 13, cap d6 =2) va viéc didu tri duoc tiép tuc tiép theo trong 14
ngdy. Thtr nghiém 14m sang tiép theo 70 ngay. Ba nhom khac nhau, EAE-t4
dugc, EAE-hop chit ¢ cong thic 3.1.10 (0,5 mg/kg), va EAE-hop chat ¢6 cong
thire 3.1.10 (1 mg/kg), dugc sir dung cho mdi thir nghiém véi 7 con chudt cho
mdi nhém diéu tri.

Céc con chudt cho thdy khéng cé tac dung phu ddc rd rang cla quy trinh
diéu trj bat ky.

Danh gia 1am sang. Theé trong va cac dau hiéu 1am sang cia EAE duoc x4c
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dinh hang ngay. D9 nghiém ngét cua triéu chimg 14m sang dugc ghi lai trén co s
hé diém than kinh hoc tiéu chudn déi véi EAE, nhu sau: cip do 0, khong méc
bénh; cap do 1, nhuge truong dudi muc trung binh va/hodc dang di hoi vung v&;
cap d6 2, nhuge truong dudi va/hodc dang di vung v&; cAp do 3, hoi liét nhe chan
sau; cap d¢ 4, liét hai chi dudi; cdp do 5, liét ca bdn chi. Didm sé dugc thuc hién
theo kiéu mu.

K§ thuat sinh héa st dung chu yéu trong mién dich hoc dé phat hién su
hién dién clia mét khang thé hoic khang nguyén trong mot mau hiy PLP huyét
thanh (ELISA). Cac con chuft dugc lam hén mé sau bing cach tiém trong
khoang bung pentobarbital. Cdc mau huyét thanh dwoc chuén bi tir mau ngoai
bién thu dugc biang cach chich & tim ngay sau khi truyén dich. Sy mién dich hoat
dong dugc xac dinh bang cach do chdng lai PLP39 5,

Khang thé IgG (Ab), nhu néu trén (El Behi et al., (2007), J Neuroimmunol
182:80-8).

Céc két qua

Gid tri ctia thir nghiém hoat tinh 61 khang dinh ring céc hop chit theo sang
ché ¢6 hoat tinh qua thy thé o1. Két qua duoc thé hién & Fig.2.

Thir nghiém bang cach sir dung hop chit c6 cong thic 3.1.10 dé didu tri
ngin ngira cho thiy ring cac hop chét theo sang ché 13 hitu ich trong viéc tri hodn
su khéi phat EAE & chudt. Két qua dugc thé hién trén Fig.3.

Thir nghiém st dung hop chit ¢ cong thic 3.1.10 diéu tri bénh cho thay
ring cic hop chét theo sang ché 13 hiru ich trong viéc lam thuyén giam céac triéu
chimg ctia EAE & chuét. Két qua duoc thé hién trén Fig.4.

EAE la kiéu bénh da xo ctng (MS) 16 rang & chudt, bénh mat kha ning do
hily myelin ctia hé than kinh trung wong ddc trung béi tac dung khong thich hop
clia cac té bao T va B hoat héa, céc két qué néu trén cho thiy tinh khéng hitu ich
cua cac hop chét theo sang ché, dac biét 1a hop chét 3.1 .10, cu thé trong viéc diéu
tri va ngan ngira bénh da xo cimg (MS) va bénh lién quan dén thu thé o1 noi

chung.
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Trong khi cac phuong 4n theo séang ché d4 dugc minh hoa va mé ta, khong
dy dinh 1a cac phuong én nay nhdm muc dich minh hoa va mé ta tAt ca céc dang
c6 thé khac ctia sang ché. Hon nita, c4c tir duoc stir dung trong ban mo ta 1a cac tur
md ta khong nhim lam giéi han pham vi bao h¢ va né duoc hiéu Ia c6 thé thay

d6i khac nhau ma khong nam ngoai pham vi bdo hd ctia sang ché.
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Yéu cau bao ho

1. Hop chét c¢6 cong thuc I:

X5

x3 X!

X2
@,

va cac mubi dugc dung va céac solvat ctia chung,

trong do:

X' va X° déc lap duge chon tir nhém bao gdm hydro, halogen, C1-C4-
alkyl, C1-C4-haloalkyl, xyano, nitro, di(C1-C4-alkyl)amino, -NHCOOR’, va -
COOR’, trong d6 R’ 1a metyl, etyl, n-propyl, n-butyl, iso-propyl, iso-butyl hoic
tert-butyl;

X%, X%, X* doc 1ap dugce chon tir nhém bao gdm hydro, clo, C1-C4-alkyl,
C1-C4-haloalkyl, C1-C4-alkoxy, xyano, nitro, di(C1-C4-alkyl)amino, -
NHCOOR’, va -COOR’, trong d6 R’ 1a metyl, etyl, n-propyl, n-butyl, iso-propyl,
iso-butyl hodc tert-butyl; véi didu kién 14 it nhAt mot trong s6 X', X2, X3, X X
khéng phai 13 hydro va it nhat mét trong sé X2, X°, X* nay khong phai la C1-C4-
alkoxy;

L 1a -NHC(O)- hodc -NHSO,- ;

nlal;

mla 2, 3, 4 hoac 5;

R'1a alkyl, va

R% 1a arylalkyl ¢6 5 hodc 6 canh, xycloalkylalkyl c6 5 hodc 6 canh, trong
d6 gbc vong cuia arylalkyl hodc xycloalkylalkyl néi trén tly ¥ dugc thé bing mot

hodc nhiéu phén tir thé doc 1ap duoc chon tir halogen; hodc
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R' va R? ciing véi nguyén tir nito ma ching gén vao nhém isoindolinyl tuy
¥ dugc thé bang mot hogic nhidu phan tir thé doc 1ap duoc chon tir C1-C2 alkyl va
halogen ; va

hop chét ¢ cong thire 1 khong 13 hop chat c¢6 cong thirc sau:

C1 ; ' Cl -~
CH2—=NH—C—CH2—CH2—N-=CH2 o

2. Hop chét theo diém 1 va cac muébi duoc dung hodc cac solvat cia chiing, trong
do:

nlalvaL la -NHC(O)-.
3. Hop chét theo diém 1 hodc 2, va cac mudi dugc dung hodc solvat ctia chung,
trong @6 R' 13 metyl.
4. Hop chét theo diém bAt ky trong s6 cac diém néu trén, va cac mudi dugc dung
hogc céc solvat ctia chung, trong d6 R* 1a aryl-C1-C2-alkyl ¢6 5 hodc 6 canh.
5. Hop chit theo diém bt ky trong s6 cc diém néu trén, va cac mudi dugc dung
hodc cac solvat ctia ching, trong d6 m 13 2, 3 hoic 4.
6. Hop chit theo diém bAt ky trong s6 cac diém néu trén, trong d6 hop chit nay

c6 cong thuec III:

< .

111
va cac muodi duoc dung va céc solvat cua chiing,
trong do:

X', X%, X%, X%, X°, L, n va m 1a nhu dugc xac dinh theo diém bét ky trong
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36 cac diém néu trén;
pla 1 hoac 2;
X8 X7, X8, X°, x1° doc 1ap duoc chon tir H, halogen; va
hop chit ¢6 cong thirc khong 14 hop chét c6 cOng thic sau:

C1 H Mr 1
CH2—NH—C—CH2—CH2—N-CH?

7. Hop chit theo diém 1, trong d6 hop chat nay ¢ cong thic V:

X5 0 |
N m
X3 X1
X2 .

(V).
8. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém bao gom:
4-(benzylmetylamino)-N-(4-clophenyl)butanamit,
N-(4-clobenzyl)-3-(benzylmetylamino)propanamit,
N-(4-nitrobenzyl)-3-(benzylmetylamino)propanamit,
N-(4-xyanobenzyl)-3-(benzylmetylamino)propanamit,
N~(2,4-diclobenzyl)-3-(benzylmetylamino)propanamit, va
N-(3-clobenzyl)-3-(benzylmetylamino)propanamit.
9. Dugc phdm chta hop chét theo diém bét ky trong s6 cac diém néu trén hodc
mudi duge dung hodc solvat ctia ching va it nhét fn(f)t chat mang, chit pha lodng,
t4 duoc va/hodc chét phu tro dugc dung. ,
10. Ché pham chan doan hinh anh chira hop chét theo diém bat ky trong sé céc
diém tir 1 dén 8 hodc mudi duge dung hodc solvat cta chiing va it nhat mot chat

mang, chét pha loang, t4 dugc va/hodc chit phu tro dugc dung.
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# p < 0,05 so véi nhém dugce xir 1y (Dizoxilpin+V), )

00 p <0.01 so véi nhém dugc xir 1y (Dizoxilpin+ Hop chét 3.1.10).

Fig. 1
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