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Linh vie ky thuét dwoc dé cap

Séng ché d& cap dén hop chit phenylxycloalkylmetylamin va duogc phim chira
hop chit phenylxycloalkylmetylamin nay. Hop chit phenylxycloalkylmetylamin 13
~ hiru ich trong viéc diéu tri bénh béo phi, trAm cam va céac chi dinh ddi v&i bénh kém

theo lién quan dén bénh béo phi.
Tinh trang k¥ thuit ciia sang ché

Béo phi 14 mgt bénh man tinh tac dong dén hang triéu ngudi trén toan thé gioi,
nhét 13 & cac nudc phat trién. Bénh nay dugc xac dinh bang luwong md trong co thé du
thra qua mirc va thuong duogc danh gia bang cach tinh chi sb khéi co thé BMI (body
mass index) ciia mdi c4 nhan. Néu nhu chi s6 BMI ciia mot ngudi nao d6 bing 30 hoidc
cao hon, thi ngudi d6 duge goi 13 béo phi. Béo phi c6 thé gy ra nhidu van dé v& stc
khée mot cach tryc tiép hodc gian tiép, vi du nhu bénh tiéu duong typ 2, bénh tim
mach vanh, cao triglyxerit huyét, cao huyét 4p va ngit. Béo phi ciing 1am gia ting
nguy co mdt sd loai ung thu. Nam gi6i béo phi c6 kha ning tir vong do ung thu dai
trang, tryc tring va ung thu tién liét tuyén cao hon so voi ngudi cing mic cic bénh
nay c6 trong lwong co thé binh thuong. Nit giéi béo phi c6 kha ning tir vong do ung
thu ti mat, v, tir cung, cb tir cung va budng trimg cao hon so véi nit gidi khong bi
béo phi. Tt vong do mét sb loai ung thu c6 thé c6 kha ning d& x4y ra hon vi béo phi
khién cho ung thu kho phat hién hon & céc giai doan som (vi dy, khéi budu nhé ban
dAu cta ung thu v ¢ thé khong s thiy duge & phu nit béo phi). Cac nghién ctru gin
day cho thdy, béo phi lam gia ting nguy co méc bénh sa st tri tué kidu Alzheimer.
Bénh va cac van dé strc khoe khac 1ién quan dén béo phi bao gém: bénh tai mat, bénh
séi mat, viém xuong khép, gut hodc dau khdp, chimg ngung thé luc ngu, cic vin dé vé
tdm ly va xa hoi.

Béo phi do nhiéu yéu t6 gy ra, ma yéu t5 quan trong nhét 1a gen. Pay 1a mot
yéu t6 lién quan dén béo phi ma céc ca thé khong kiém soat duge. Cac yéu t§ quan
trong khac lién quan dén béo phi 1a: co ché tich m&; sy cin bing gifta ning lwong hip
thu va ning luong tidu thy; 16i sbng cia ca thé: cac thoi quen in udng va luyén tap; va

nhiing tdc dong vé tdm ly, van hoa va kinh t€ xa hoi. Bat chap sy tién trién c6 vé nhu
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khong thé thay d6i ctia bénh, vin c6 nhing tién b6 giéi han vé& duoc 1y trj licu déi véi
tinh trang nay. Dugc chit dé diéu tri béo phi c6 thé duge phén ra thanh 3 nhém: nhém
duoc chét lam giam hép thu thirc &n hoic (rc ché sy thém #n; nhom duoc chit lam thay
ddi sy chuyén hoa hodc phong bé su hép thu chit béo; va nhém duoc chét lam gia tdng
su sinh nhiét. Hién nay, chi c¢6 hai dugc chit dugc FDA chép thuan trong viéc diéu tri
1au dai bénh béo phi va ching 14 orlistat phong bé hip thu chit béo (XENICAL®) va
sibutramin @c ché sy thém #n (MERIDIA®). Duoc chét két hop sinh nhiét duy nhét d3
dugce thir nghiém d6 14 ephedrin va cafein, nhung phac db diéu tri ndy con chua duge

cac co quan quan ly thong qua.

Chét phong bé hip thu chit béo, orlistat tic dong & duong da day - rudt bing
cach phong bé enzym can thiét dé tidu hoa chét béo. Thay vi duoc hip thu tr rudt, co
tGi mot phan ba lugng chét béo con nguoi tiéu thu s& dugc bai tiét ra theo phan. Ngoai
ra, orlistat ciing phong bé sy hap thu cic vitamin cin thiét hoa tan trong m& A, D, E va
K, cling nhu beta-caroten. Py 1a mot trong nhitng han ché chinh cta dwgc chit nay
trong sir dung 1au dai dé diéu tri béo phi. Cac tic dung phu khéic dugc thong bao phd

bién nhat ddi véi thudc orlistat d6 13 dly hoi, tiéu chay va phan diu.

O nhém duge chit Gc ché su thém dn, mot sb duge chét noradrenergic va
serotonergic thudc vé ho 2-aryletylaminhién dang c6 san trén thi trudng dé didu trj béo
phi. Cic dugc chét noradrenergic nhu phenylpropanolamin, (ACUTRIM®,
DEXATRIM®), dietylpropion (TENUATE®) va phentermin (FASTIN®,
IONAMIN®) dugc chip nhén trong viée diéu tri ngin han bénh béo phi. Trong khi do,
chét sibutramin thuéc hé noradrenergic va serotonergic (MERIDIA®) 13 dugc chit
duy nhét hién nay dugc chip nhan trong viéc didu tri 1au dai bénh béo phi thudc loai
tic ché sy thém #n. Sibutramin c6 khung xyclobutanmetylamin va chinh khung nay

chiu trach nhi¢ém chinh vé cac dic tinh dugc 1y ddc thu cta no.

Trong 10 ndm qua, da co nhiéu béo cdo dugce cong bd vé viéc c6 thé sur dung
clia sibutramin, riéng biét hodc két hop vai cac chit diéu tri khac, dé didu tri va/hodc
phong ngira cac bénh vi/hodc rdi loan khic nhau ngoai bénhbéo phi (xem tai lidu:
Montana, J. G., tii liéu patent s6 WO 2004/058237; Lulla, A. et al., tai liéu patent sb
WO 2004/096202; Jerussi, T. P. et al., tai liéu patent s WO 02/060424; Senanayake,



19338

C. H. et al., tai li€u patent sb WO 01/51453; Heal, D. J., tai li¢u patent s6 WO
01/00205; Birch, A. M. et al., tai liéu patent s6 WO 01/00187; Mueller, P., tai liéu
patent s&6 WO 00/32178; Bailey, C., tai lidu patent s§ WO 98/11884; Kelly, P., tai lidu
patent s6 WO 98/13034). Vi du: didu tri budn ndn, nén va cac tinh trang lién quan; rdi
loan chirc ning nhan thirc; rdi loan in uéng; ting can; hdi ching rudt kich thich; rdi
loan 4m anh cudng ché; dinh két tiéu ciu; chimg ngung thd, ri loan cam xac nhu rbi
loan thiéu cha \A trAm cam va lo au; rdi loan chirc ndng sinh duc nam va nit; hdi chimg
chan khéng nghi; viém xuong khép; lam dung chit gay nghién bao gdm nghién nicotin
va cocain; ching ngu rii; chiing dau nhu dau do bénh than kinh, bénh than kinh dai
thdo duong va chung dau man tinh; chimg dau nira dau; rbi loan churc ndng ndo bd; cac

rdi loan man tinh nhu hoi ching tién kinh nguyét; va chimg khong tiét ché dugc.

Néi chung, sibutramin c¢6 nhiéu loi ich trong viéc diéu tri nhd cac dic tinh duge
ly dic trung cta né. Tuy nhién, viéc ding sibutramin trong viéc didu tri béo phi ciing
nhu c4c bénh va rdi loan khac hién nay khong dugc st dung mét cach ddy du do mot
s6 nhugc diém va tic dung phu khéng mong mubn lién quan véi dugc chit. Céc tac
dung phu co ban di dugc thong bao, mdt sb truong hop giy de doa cudc sdng, bao
gbm ting huyét 4p va cac tac dung phu xuit phat tir sy tvong tac dugc chit — duge
chét, vi du, hoi chung serotonin. Phan 16n cé4c tac dung phu nay, trong chirng muc nhit
dinh, d8u c6 ngudn gdc tir sy chuyén héa. Sibutramin gy ra tac dung dugc 1y cua nd
chil yéu théng qua cic chit chuyén héa amin thir phat (M,) va tién phéat (M,) cia no.
Sibutramin dugc chuyén héa & gan chi yéu thong qua cic isozym xytocrom P450
(3A4), thanh cac chit chuyén héa desmetyl, M; va M,. Cic chét chuyén hoa hoat tinh
nay dugc chuyén hoa tiép theo bing qua trinh hydroxyl hoa va két hop véi cac chét
chuyén hoa khong c6 hoat tinh dugc 1y, Ms va M. Thoi gian ban thai cta cic chét
chuyén hoéa tién phat va thir phat c6 hoat tinh dugc 1y M; va M, 14n Iuot 14 14 va 16
gid. R rang, mot sb bao cdo khoa hoc chi ra ring, xytocrom P450 d3 trung gian cho
qué trinh chuyén héa va thoi gian ban thai dai cia cac chit chuyén héa hoat tinh (M,
va M) chiu trach nhiém chinh v& tic dung phy nhu ting huyét 4p va cac tac dung phu

khac do bdi su trong tac duge chit — dugc chét cia sibutramin.

Ban chit ky thuit ciia sang ché
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Do d6, c6 nhu cu va yéu ciu cin phai tao ra dugc chit tc ché sy thém &n an
toan va hidu qué trong viéc diéu tri béo phi. Dugc chét 1y tuéng thudc loai niy can
phai c6 hoat tinh trc ché sy thém in hiu qud, co tac dung lam gidm m& xac dinh, dung
nap tdt trong str dung cap va lau dai va co tic dung phu dugc giam bat khi so sanh véi

sibutramin va phentermin. Muyc dich ctia sang ché 1a nham dat duoc nhu ciu néu trén.

Sang ché @& xuét dugc phdm chua hop chit phenylxycloalkylmetylamin. Dugc
phdm nay 13 hitu ich trong viéc diéu tri béo phi va céc tinh trang bénh lién quan kém
theo va bénh trdm cam va c4c tinh trang bénh lién quan kém theo. Sang ché d& xuit
phuong phap diéu ché hop chét phenylxycloalkylmetylamin nay. Sang ché con boc 16
phuong phép sit dung hop chit phenylxycloalkylmetylamin. Sang ché con d& xuit
dugc phdm chira hop chit phenylxycloalkylmetylamintrong viéc diéu tri hosic phong
nglra béo phi va cic bénh va/hoic réi loan kém theo va trong viée diéu tri hodc phong

ngua tram cam va cac bénh va/hoic roi loan kém theo.

Hop chit theo sang ché c6 loi thé nho boi profin v& chuyén hoa, dugc dong hoc

va dugc ly cua no.

Sang ché d& xuét hop chét phenylxycloalkylmetylamin c6 cong thirc ciu tric

D:
n R4
R1\\ > NX'Rs
ﬂ _ R3
R? 0

hoic chit ddng phan hoic mudi duoc dung cia hop chét nay, trong do:
nbing 0, 1, 2, 3, 4, hoic 5;

SP 13 nhém dém, trong d6 nhém dém 14 C,_alkylen va trong d6 mot hoic nhidu
nguyén tir cacbon ciia Cy.galkylen tity ¥ duoc thé bdi O, S, hodc NRS, trong d6 R°la H
hodc C, ¢ alkyl,;

X 12 0, S, NR®hoic S(0)(0);

mdi mot R', R*, R?, R* va R’ doc 1ap 1a hydro, C,, alkyl, aryl, arylalkyl,
xycloalkyl, xycloheteroalkyl, heteroaryl, heteroarylalkyl, axylalkyloxycacbonyl,

axyloxyalkyloxycacbonyl, axylalkyloxycacbonylamino, axyloxyalkyloxycacbonylamino,
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Ci.s alkoxy, alkoxycacbonyl, alkoxycacbonylalkoxy, alkoxycacbonylalkylamino,
alkylsulfinyl, alkylsulfonyl, alkylthio, amino, alkylamino, arylalkylamino,
dialkylamino, arylalkoxy, arylalkoxycacbonylalkoxy, arylalkoxycacbonylalkylamino,
aryloxycacbonyl, aryloxycacbonylalkoxy, aryloxycacbonylalkylamino, cacboxy,
cacbamoyl, cacbamat, cacbonat, xyano, halo, heteroaryloxycacbonyl, hydroxy,
phosphat, phosphonat, sulfat, sulfonat hodc sulfonamit; R, R, R, R*var’ tuy y dugc
thé boi cac chat ddng vi *H (doteri), *H (triti), *C, °N, '70, "0, '*F, *'p, ¥p, 35S va

3¥CL; va
Ky hiéu “*” dung d& chi cacbon c6 khé ning quay quang.

Hop chét theo sang ché bao gdm chit ddng phan (R), chit ddng phén (S) va hdn
hop cta chit dong phéan (R) va chit ddng phén (S).

MO ta chi tiét sang ché

Sang ché d& xuit hop chit va duogc phim 13 hiru ich dé diéu tri béo phi ciing
nhur bénh va/hoic ri loan lién quan kém theo. Sang ché con boc 16 phuong phéap didu
tri béo phi ciing nhu bénh va/hoic rdi loan lién quan kém theo. Sang ché ciing dé xuit

phuong phép diéu ché cac chat e ché sy thém an.
Dinh nghia

Hop chét theo sang ché c6 thé chira moét hodc nhidu tdm khong dbi ximg
va/hoic lién két kép va do d6, co thé tdn tai & dang chit ddng phan 14p thé, nhu chét
d6ng phén lién két kép (tirc 13, chat ddng phan hinh hoc), chit ddng phan ddi 4nh hoic
chit dong phan khong dbi quang. Do d6, cac cu tric hda hoc mé ta & ddy bao gdm tht
c4 moi chit ddng phan ddi 4nh va chit ddng phan 14p thé c6 thé ctia cac hop chit minh
hoa bao gdm ca dang tinh khiét theo kiéu dong phan lap thé (vi du, tinh khiét theo kiéu
ddng phan hinh hoc, tinh khiét theo kiéu ddng phan dbi anh hodc tinh khiét theo kiéu
d6ng phan khong d6i quang) va hdn hop chét ddng phan d6i anh va chit ddng phan lap
thé. Hon hop chit ddng phan ddi anh va chit ddng phan 1ap thé c6 thé dugc tach thanh
chét ddng phan d6i anh hoic chit déng phén lap thé cAu thanh nho st dung k¥ thuat
tach hogc k¥ thuat tbng hop khong ddi xtimg d biét d6i v6i ngudi co hiéu biét trung
binh trong linh vuc. Hop chét theo sang ché ciing c6 thé ton tai & mot sb dang hd bién

bao gém dang enol, dang keto va hdn hop cta chung. Do d6, cac c4u trac hoéa hoc md
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t & day bao gdm tit c4 moi dang hd bién c6 thé ctia cac hop chit minh hoa. Hop chit
theo sang ché ciing bao gdm cac hop chét danh ddu ddng vi, trong d6 mdt hogc nhiéu
nguyén tir c6 khéi lugng nguyén tir khac voi khéi lugng nguyén tir thong thudng dugc
phét hién trong tw nhién. Vi du v& chit dong vi c6 thé dugc két hop vao hop chit theo
sang ché bao gdm, nhung khéng bi gi6i han béi *H, *H, C, N, *0, 10, *'p, *?p, *°S,
"*F va *Cl,

“Alkyl” dung dé chi géc hydrocacbon hoéa tri mdt, no hodc khéng no, mach
nhanh, mach thing hoic mach vong dugc tao ra bang cach loai bo mét nguyén tir
hydro ra khoi nguyén tir cacbon duy nhét cia alkan, alken hoic alkyn gbc. Cac nhém
alkyl dién hinh bao gdm, nhung khong bi giéi han bdi metyl; cac etyl nhu etanyl,
etenyl, etynyl; cac propyl nhu propan-1-yl, propan-2yl, xyclopropan-1-yl, prop-1-en-1-
yl, prop-l-en-2-yl, prop-2-en-1-yl (alyl), xycloprop-1l-en-1lyl, xycloprop-2-en-lyl,
prop-1-yn-1-yl, prop-2-yn-1-yl, va cdc nhéom twong tw; cac butyl nhu butan-1-yl,
butan-2-yl, 2-metyl-propan-1-yl, 2-metyl-propan-2-yl, xyclobutan-1-yl, but-1-en-1-yl,
but-1-en-2-yl, 2-metyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1, 3-dien-1-
yl, buta-1, 3-dien-2-yl, xyclobut-1-en-1-yl, xyclobut-1-en-3-yl, xyclobuta-1,3-dien-1-
yl, but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, va cac nhom twong tu. Thuat nglt “C,
alkyl” bao gém C, alkyl, C, alkyl, Cs alkyl, C, alkyl, Cs alkyl va Cg¢ alkyl.

Cu thé, thudt ngit “alkyl” du dinh bao gdm cac gbc c6 do hodc mic d bdo hoa
bat ky, tic 13, cac nhom chi duy nhét c6 cac lién két cacbon-cacbon don, cic nhém c6
mot hoac nhiéu lién két kép cacbon-cacbon, cac nhom c6 mot hodc nhiéu lién két ba
cacbon-cacbon va céc nhom két hop giita lién két don, lién két kép hoic lién két ba
cacbon-cacbon. Trudong hgp muc 9 bdo hoa cu thé dugc dy dinh, cac thuat nglt dién
giai “alkany” “alkenyl” va “alkynyl” dugc sir dung. Tét hon, nhom alkyl chira tir 1 dén
20 nguyén tir cacbon, t6t hon nira chira tir 1 dén 10 nguyén tir cacbon.

Thuét ngit “alkylen” dung dé chi su loai bd nguyén tir hydro ra khéi “alkanyl.”

“Alkanyl” ding dé chi gbc alkyl no, mach nhanh, mach thing hoic mach vong
thu dugc bing cach loai bé mot nguyén tir hydro ra khéi nguyén tir cacbon duy nhét
cta alkan gbc. Cac nhom alkanyl dién hinh bao gdm nhung khong bi giéi han béi,
metanyl; etanyl; cac propanyl nhu propan-1-yl, propan-2-yl (isopropyl), xyclopropan-
1-yl, va cac nhém tuong tu; cic butanyl nhu butan-1-yl, butan-2-yl (sec-butyl), 2-
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" metyl-propan-1-yl (isobutyl), 2-metyl-propan-2-yl (t-butyl), xyclobutan-1-yl, va cac
nhom tuong tu.

“Alkenyl” dung dé chi gbc alkyl khong no, mach nhanh, mach thing hoic
mach vong co it nhit mot lién két kép cacbon-cacbon thu dugc bang cach loai bd mot
nguyén t&r hydro ra khoi nguyén tir cacbon duy nhit coa alken gbc. Nhom co thé &
dang cAu hinh cis hoic trans v& (c4c) lién két kép. Cac nhom alkenyl dién hinh bao
gbm, nhung khong bi gi6i han bdi, etenyl; cic propenyl nhu prop-1-en-1-yl, prop-1-
en-2-yl, prop-2-en-1-yl (alyl), prop-2-en-2-yl, xycloprop-1-en-1-yl, xycloprop-2-en-1-
yl; cac butenyl nhu but-1-en-1-yl, but-1-en-2-yl, 2-methy-prop-1-en-1-yl, but-2-en-1-
yl, but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl, xyclobut-1-en-1-yl, xyclobut-
1-en-3-yl, xyclobuta-1,3-dien 1-yl, va cdc nhém tuong tu.

“Alkylen” dung d& chi gbc hoa tri hai 1a doan hydrocacbon phan nhanh hodc
khong phan nhanh chira sb lwgng nguyén tir cacbon cuy thé va c6 hai diém gin két. Cac
alkylen tuy ¥ duoc thé bdi mot, hai hodc ba phén tir thé. Thuét ngit “C_salkylen” bao
gém C,alkylen, Cyalkylen, Csalkylen, Cjalkylen, Csalkylen, Cealkylen va pham vi phu
bét ky ctia pham vi néu trén. Vi du vé céac alkylen bao gdm nhung khong bi gi¢i han
boi: metylen (—~CH,—,Cjalkylen), etylen (—CH,CH,—,C,alkylen), propylen
(-CH,CH,CH,—,Csalkylen), va butylen (~CH,CH,CH,CH,—,Cjalkylen).

“Alkynyl” dung d& chi gbc alkyl khéng no mach nhanh, mach thing hodc mach
vong c6 it nhat mot lién két ba cacbon-cacbon thu dugc bang cach loai bé mdt nguyén
tir hydro ra khoi nguyén tr cacbon duy nhét cia alkyn gbc. Cac nhom alkynyl dién
hinh bao gdm, nhung khong bi gi6i han béi, etynyl; cac propynyl nhu prop-1-yn-1-yl,
prop-2-yn-1-yl, va cdc nhom twong tw; cac butynyl nhu but-1-yn-1-yl, but-1-yn3-yl,
but-3-yn-1-yl, va cac nhém tuong tu.

“Axyl” ding d& chi gbc —C(O)R, trong d6 R 1a hydro, alkyl, xycloalkyl,
xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xac
dinh trong ban mo ta, cdc nhom nay tuy y co thé dwoc thé boi mot hodc nhidu phan tir
thé nhu duge xdc dinh trong ban mé ta. Vi du dai dién bao gdm, nhung khéng bi gi6i
han bdi formyl, axetyl, xyclohexylcacbonyl, xyclohexylmetylcacbonyl, benzoyl,

benzylcacbonyl.
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“Axyloxyalkyloxycacbonyl” ding dé chi gbc —C(O)OCR’R’’OC(O)R””, trong
d6 mdi moét nhom R, R”* va R”>” doc 1ap 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl,
aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc x4c dinh trong ban
mb ta, cac nhom nay tiy ¥ c6 thé duoc thé bdi mot hodc nhidu phan tir thé nhu duoc
xac dinh trong ban mé ta. Vi du dai dién bao gdm, nhung khong bi gidi han bdi —
C(O)OCH,0C(0O)CHj3;, -C(O)OCH,0C(0O)CH,CHj3;, —C(O)OCH(CH;3)OC(O)CH,CHj,
—C(O)OCH(CH3)OC(0)C¢Hs.

“Axylalkyloxycacbonyl” dung dé chi gbc —C(O)OCR’R”’C(O)R™, trong d6
mdi mdt nhéom R’, R’ va R” doc 1ap 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl,
aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xac dinh trong ban
md 4, cdc nhom nay tiy ¥ c6 thé dwoc thé bdi mot hodc nhidu phan tir thé nhu duge
xé4c dinh trong ban mé ti. Vi du dai dién bao gdm, nhung khong bi giéi han bsi —
C(O)OCH,C(0O)CH3, —C(0O)OCH,C(O)CH,CH;, —C(O)OCH(CH;)C(O)CH,CH3, -
C(O)OCH(CHj3)C(O)CgHs.

“Axyloxyalkyloxycacbonylamino” diung dé chi gbc -
NRC(O)OCR’R”’OC(O)R*”, trong &6 mdi mdt nhém R, R’, R>> va R’ doc lép 1a
hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl,
heteroarylalkyl nhu dugc xac dinh trong ban mo ta, cdc nhom nay tuy y ¢ thé dugc
thé boi mot hodc nhiéu phin tir thé nhu dugc x4ac dinh trong ban mo ta. Vi du dai dién
bao gdém, nhung khong bi gi6i han bdi -NHC(O)OCH,OC(O)CH;, -
NHC(O)OCH,0C(0O)CH,CHj, —~NHC(O)OCH(CH;)OC(O)CH,CHj, -
NHC(O)OCH(CH;)OC(O)C¢Hs.

“Axylalkyloxycacbonylamino” dung dé chi gbc -NRC(O)OCR’R”’C(O)R””,
trong d6 mdi mdt nhém R, R’, R’ va R>>’ doc lap 1a hydro, alkyl, xycloalkyl,
xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xac
dinh trong ban mo ta, cdc nhoém nay tuy y co th8 duogc thé boi mot hodc nhidu phén tir
thé nhu dugc xac dinh trong ban mo ta. Vi du dai dién bao gém, nhung khong bi gidi
han boi ~NHC(O)OCH,C(O)CHs, ~NHC(O)OCH,C(O)CH,CHj, -
NHC(O)OCH(CH3)C(O)CH,CH;, -NHC(O)OCH(CH3)C(O)CgHs .

“Alkylamino” c6 nghia 13 géc —NHR trong d6 R 13 nhém alkyl hodc

xycloalkyl nhu duge xac dinh trong ban md ta, cdc nhém nay tuy y c6 thé dugc thé boi
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mot hodc nhiéu ph‘ﬁn tr thé nhu duoc xac dinh trong ban mo ta. Vi du dai dién bao
gdm, nhung khong bi gi6i han béi, metylamino, etylamino, 1-metyletylamino,

xyclohexylamino.

“Alkoxy” dung dé chi gbc —OR trong d6 R 14 nhom alkyl hodic xycloalkyl nhu
duge x4c dinh trong ban mé ti, cdc nhém nay tiy ¥ c6 thé dugc thé boi mét hodc
nhiéu phén tir thé nhu dugc xac dinh trong ban mé ta. Vi du dai dién bao gdm, nhung

khong bi gigi han bdi metoxy, etoxy, propoxy, butoxy, xyclohexyloxy.

“Alkoxycacbonyl” diung dé chi gbc —C(0O)-alkoxy trong d6 alkoxy nhu duoc

xac dinh trong ban mo ta.

“Alkoxycacbonylalkoxy” ding dé chi gbc —OCR’R”’C(O)-alkoxy trong do6
alkoxy nhu dugc xac dinh trong ban md ta. Tuong ty, trong trudng hgp mdi mot nhém
R’ va R’ d6c lap 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl,
heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xéc dinh trong ban mo ta, cic nhom
nay tiy ¥ c6 thé duoc thé béi mot hodc nhiéu phan tir thé nhu duge x4c dinh trong ban
moé ta. Vi du dai dién bao gém, nhung khong bi giéi han bdéi —OCH,C(O)OCH;,
—OCH,C(0O)0OCH,CH;, —OCH(CHj3)C(0)OCH,CH3;, —OCH(C¢Hs)C(O)OCH,CHs,
—OCH(CH,C¢H;s)C(O)OCH,CH;, —OC(CHj3)(CH3)C(O)OCH,CHs.

“Alkoxycacbonylalkylamino” dung dé chi gbc —NRCR’R’’C(0)-alkoxy trong
d6 alkoxy nhu duogc xac dinh trong ban mé ti. Tuong tu, trong trudng hop mdi mot
nhém R, R’, R’ va R’ doc 14p 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl,
arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xac dinh trong ban md t4,
cac nhom nay tiy ¥ c6 thé duoc thé béi mot hoic nhiéu phén tir thé nhu duoc xac dinh
trong ban mé td. Vi du dai dién bao gdm, nhung khong bi giéi han bai
—NHCH,C(0)OCH3;, —N(CH;)CH,C(0)OCH,CH;, —NHCH(CH3)C(O)OCH,CHj,
—NHCH(C¢H;5)C(O)OCH,CHs, —NHCH(CH,C¢H;5)C(O)OCH,CHs, va
—NHC(CH3)(CH3)C(O)OCH,CHj;.

“Alkylsulfonyl” dung dé chi gc —S(O),R trong d6 R 13 nhém alkyl hodc
xycloalkyl nhu dugc xac dinh trong ban mo td, cdc nhom nay tuy y co thé dugc thé boi

mdt hodic nhidu phﬁn tr thé nhu dugc x4c dinh trong ban mé ta. Vi du dai dién bao
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gdm, nhung khéng bi giéi han béi, metylsulfonyl, etylsulfonyl, propylsulfonyl va
butylsulfonyl.

“Alkylsulfinyl” dung d& chi gbc —S(O)R trong d6 R 1a nhém alkyl hodc
xycloalkyl nhu dugc xac dinh trong ban mo ta, cAc nhém nay tuy y o thé duoc thé boi
mot hodc nhiéu phén tr thé nhu duoc x4c dinh trong ban mo ta. Vi du dai dién bao
gdm, nhung khong bi giéi han bdi, metylsulfinyl, etylsulfinyl, propylsulfinyl va
butylsulfinyl.

“Alkylthio” ding dé chi gbc —SR trong @6 R 13 nhom alkyl hodc xycloalkyl
nhu duoc xac dinh trong ban mo ta, cdc nhom nay tuy ¥ co thé duoc thé boi mot hodic
nhiéu phin tir thé nhr duge xac dinh trong ban md ta. Vi du dai dién bao gbm, nhung

khong bi giGi han béi metylthio, etylthio, propylthio va butylthio.

“Aryl” dung d& chi gdc hydrocacbon thom héa tri mot thu dugce bang cach loai
bé mdt nguyén tir hydro ra khoi nguyén tir cacbon duy nhit cua hé vong thom gbc.
Céc nhom aryl dién hinh bao gdm, nhung khong bi giéi han béi, cac nhém thu duoc tir
axeantrylen, axenaphtylen, axephenantrylen, antraxen, azulen, benzen, crysen,
coronen, floranthen, flo, hexaxen, hexaphen, hexalen, as-indaxen, s-indaxen, indan,
inden, naphtalen, octaxen, octaphen, octalen, ovalen, penta-2,4-dien, pentaxen,
pentalen, pentaphen, perylen, phenalen, phenantren, pixen, pleiden, pyren, pyrantren,
rubixen, triphenylen, trinaphtalen. Tét hon, nhom aryl chira tir 6 dén 20 nguyén tir

cacbon, t6t hon nita chira tir 6 dén 12 nguyén tir cacbon.

“Arylalkyl” dung dé& chi alkyl khong vong, trong d6 mot trong s6 cac nguyén tir
hydro lién két véi nguyén tir cacbon, dién hinh 13 nguyén tir cacbon tan cung hodc &
gbc sp’ dugc thay thé bing nhom aryl. Cac nhom arylalkyl dién hinh bao gbm, nhung
khong bi gi6i han béi, benzyl, 2-phenyletan-1-yl, 2-phenyleten-1-yl, naphtylmetyl, 2-
naphtyletan-1-yl, 2-naphtyleten-1-yl, naphthobenzyl, 2-naphthophenyletan-1-yl. Trong
truong hop cac gbe alkyl dic trung dwoc dw dinh, danh phép goi tén arylalkany,
arylalkenyl va/hodc arylalkynyl dugc sir dung. T6t hon, nhom arylalkylla (Ce-
Cso)arylalkyl, vi du, gbc alkanyl, alkenyl hodc alkynyl cua nhom arylalkyl 13 (C;-Cyo)
va gbe arylla (Cg-Cag), tot hon nita, nhom arylalkyl 1a (Cs-Cs) arylalkyl, vi du,gbc
alkanyl, alkenyl hodc alkynyl cia nhom arylalkyl 1a (C,-Cs) va gbc aryl 12 (C-C o).
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“Arylalkoxy” dung @& chi gbc—O-arylalkyl trong d6 arylalkyl nhu dugc xac
dinh trong ban mo ta, cdc nhom nay tuy y ¢ thé duoc thé béi mot hoic nhidu phén tir

thé nhu duoc xac dinh trong ban mo ta.

“Arylalkoxycacbonylalkoxy” dung dé chi gbc —OCR’R’’C(O)-arylalkoxy
trong d6 arylalkoxy nhu duoc xac dinh trong ban mo ta. Tuong ty, trong trudng hop
mdi mot nhom R’ va R’ doc 14p 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl,
arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc x4c dinh trong ban mo ta,
céc nhém ndy tiy ¥ c6 thé duge thé boi mot hodc nhidu phan tir thé nhu duge x4c dinh
trong ban mé td. Vi du dai dién bao gbém, nhung kh6ng bi giéi han béi
—OCH,C(0)OCH,C¢Hs, —OCH(CH;3)C(0)O CH,C¢Hs, —OCH(C4Hs)C(0)O
CH,C¢Hs, —OCH(CH,C¢H;5)C(0)O CH,C¢Hs, —OC(CHj3)(CH3)C(O)O CH,CgHss.

“Arylalkoxycacbonylalkylamino” dung d& chi gbc —NRCR’R”’C(0)-
arylalkoxy trong d6 arylalkoxy nhu dugc xé4c dinh trong ban md ta. Tuong tu, trong
truong hop mdi mot nhéom R, R, R’ va R”’ ddc 14p 1a hydro, alkyl, xycloalkyl,
xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu duoc xac
dinh trong ban md ta, c4c nhom niy tiy ¥ c6 thé dugc thé bsi mot hoge nhidu phén tir
thé nhu dugc x4c dinh trong ban md ta. Vi du dai dién bao gdm, nhung khong bi gidi
han boi —NHCH,C(0O)OCH,C¢Hs, —N(CH3)CH,C(O)OCH,CeHs,
—NHCH(CH3)C(O)OCH,C¢Hs, —NHCH(C¢H5)C(O)OCH,CeHs,
—NHCH(CH,C¢H5)C(O)OCH,C¢Hs, —NHC(CH3)(CH3)C(O)OCH,C4Hs.

“Aryloxycacbonyl” ding dé chi gbc —C(0)-0O-aryl trong d6 aryl nhu dugc xac
dinh trong ban mo ta, cAc nhém nay tuy y co thé dugc thé bai mét hoic nhiéu phﬁn t

thé nhu duoc x4c dinh trong ban mo ta.

“Aryloxycacbonylalkoxy” dung dé chi gbc —OCR’R’’C(O)-aryloxy trong d6
aryloxy nhu dugc xac dinh trong ban md ta. Tuong ty, trong trudng hop mdi mot
nhém R’ va R’ ddc 14p 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl,
heteroalkyl, heteroaryl, heteroarylalkyl nhu dwgc xac dinh trong ban md td, cac nhom
nay tuy y co thé duogc thé bai mot hoic nhidu phz‘?m t&r thé nhu dugc xac dinh trong ban

md ta. Vi du dai dién bao gdm, nhung khong bi gi6i han béi —OCH,C(0O)OCHs,
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—_OCH(CH;)C(0)OCsHs, —OCH(C¢Hs)C(0)OCHs, —OCH(CH,C¢Hs)C(0)OCHs,
—OC(CH;)(CH;)C(0)OCHs.

“Aryloxycacbonylalkylamino” ding & chi gbc —NRCR’R’’C(O)-aryloxy
trong d6 aryloxynhu dugc xac dinh trong ban mé ti. Twong ty, trong trudng hgp mdi
mdt nhém R, R’, R’ va R”’ ddc 14p 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl,
arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xé4c dinh trong ban mo ta,
cac nhom nay tiy ¥ c6 thé dwoc thé béi mot hodc nhiéu phan tir thé nhu dugce x4c dinh
trong ban mé td. Vi du dai dién bao gbm, nhung khong bi giéi han béi
—NHCH,C(0O)OC¢Hs,  —N(CH;)CH,C(O)OC¢Hs,  —NHCH(CH3)C(O)OC¢Hs,
—NHCH(C4H;5)C(0O)OCgHs, —NHCH(CH,C4Hs)C(O)OCeHs, —INHC(CH3)(CH3)C(O)OCsHs.

“Cacbamoyl” ding dé chi gbc —C(O)NRR trong 6 mdi mdt nhém R doc lap
12 hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl,
heteroarylalkyl nhu dugc xac dinh trong ban mo ta, cdc nhoém nay tuy y co thé dugc

thé boi mot hodc nhidu ph::in tir thé nhu dugc xé4c dinh trong ban mo ta.

“Cacbamat” ding d& chi gbc —NR’C(O)OR”’, trong ¢d6 mdi mot nhom R’ va
R’ ddc 1ap 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl,
heteroaryl, heteroarylalkyl nhu dugc xac dinh trong ban md ta, cic nhém nay tuy y ¢
thé dugc thé bdi mot hodc nhidu phin tir thé nhu duge x4c dinh trong ban mé ta. Vi du
dai dién bao gém, nhung khong bi giéi han boi, metylcacbamat (—NHC(O)OCHz),
etylcacbamat (—NHC(O)OCH,CHj;), benzylcacbamat (—NHC(O)OCH,C4Hs).

“Cacbonat” ding d& chi gbc —OC(O)OR, trong d6 R 1a alkyl, xycloalkyl,
xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkylnhu dugc xac
dinh trong ban mé ta, cic nhom nay tiry y co th dugc thé béi mot hodc nhidu phan tir
thé nhu dugc xac dinh trong ban mé ta. Vi du dai dién bao gbm, nhung khéng bi giéi
han bdi, metylcacbonat (—C(O)OCH3;), xyclohexyl cacbonat (—C(0O)OC¢Hy)), phenyl
cacbonat (—C(O)OC¢Hs), benzyl cacbonat (—C(O)OCH,C¢Hs).

“Bialkylamino” c6 nghia 13 gbc —NRR’ trong d6 R va R’ ddc 1ap 1a nhom
alkyl ho#ic xycloalkylnhu dugc xac dinh trong ban mé ta, cdc nhom nay tuy ¥ co thé

dugc thé bdi mot hodic nhidu phin tir thé nhu dugc x4c dinh trong ban mo ta. Vi du dai
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dién bao gbém, nhung khong bi gi6éi han boi dimetylamino, metyletylamino, di-(1-
metyletyl)amino, (xyclohexyl)(metyl)amino, (xyclohexyl)(etyl)amino,
(xyclohexyl)(propyl)amino.

“Halo” c6 nghia 1a flo, clo, brom hodc iot.

“Heteroaryl” ding dé chi gbc di vong thom hoa tri mot thu dugc bing cach loai
bd mot nguyén tir hydro ra khoi nguyén tir duy nhét ctia hé vong di vong thom gde.
Céc nhom heteroaryl dién hinh bao gém, nhung khong bi giéi han bdi, cic nhom thu
duogc tr acridin, arsindol, cacbazol, cacbolin, croman, cromen, xinolin, furan,
imidazol, indazol, indol, indolin, indolizin, isobenzofuran, isocromen, isoindol,
isoindolin, isoquinolin, isothiazol, isoxazol, naphtyridin, oxadiazol, oxazol, perimidin,
phenanthridin, phenantrolin, phenazin, phthalazin, pteridin, purin, pyran, pyrazin,
pyrazol, pyridazin, pyridin, pyrimidin, pyrol, pyrolizin, quinazolin, quinolin,
quinolizin, quinoxalin, tetrazol, thiadiazol, thiazol, thiophen, triazol, xanten. Tét
hon,nhom heteroarylla heteroaryl c6 tir 5 dén 20 canh, t&t hon nita 13 heteroaryl c6 tir 5
dén 10 canh. Cac nhom heteroaryl dwgc wu tién 13 cdc nhém thu dugctir thiophen,
pyrol, benzothiophen, benzofuran, indol, pyridin, quinolin, imidazol, oxazol va

pyrazin.

“Heteroaryloxycacbonyl” dung dé chi gbc —C(O)>—OR trong d6 R 1a
heteroaryl nhu da dugce xac dinh ma tuy y co thé duoc thé béi mot hodc nhiéu phé‘m tr

thé nhu duoc x4c dinh trong ban mo ta.

“Heteroarylalkyl” dung dé chi gbc alkylkhong vong trong d6 mét trong sd cac
nguyén tr hydro lién két v6i nguyén tir cacbon, dién hinh 13 nguyén tir cacbon tin
cing hodc tai nhom sp3, dwgc thay thé bing nhoém heteroaryl. Tét hon, gbc
heteroarylalkyl 14 heteroarylalkyl c6 tir 6 dén 30 nguyén tir cacbon tao canh clia vong,
vi dy, gdc alkanyl, alkenyl hoidc alkynyl cta heteroarylalkyl 14 c6 tir 1 dén 10 canh va
gbc heteroaryl 13 heteroaryl c6 tir 5 dén 20 canh, t&t hon nita 14 heteroarylalkyl c6 tir 6
dén 20 canh, vi du, gbc alkanyl, alkenyl hoic alkynyl ctia heteroarylalkyl c6 tir 1 dén 8

canh va gbc heteroaryl 13 heteroaryl c6 tir 5 d&én 12 canh.

“Chét ddng phan” dung dé chi hop chét theo sang ché co cic nguyén tir cacbon

khong ddi ximg (cac trung tdm quang) hoic lién két kép, chit triét quang, chit déng
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phan khong d6i quang, chit déng phan ddi anh, chét dng phan hinh hoc, chit dong
phan céu triic va cac chit ddng phan riéng biét, tAt c4 dwgc dy dinh bao gdm trong
pham vi bao hg cua sang ché.

~

Theo sit dung & day, thuat ngit “d6i twong mac bénh” bao gbm ca dong vat co
vi. Vi du v& dbi tuong c6 va bao gom, nhung khong bi gidi han béi, thanh vién bat ky
trong nhom dong vat c6 vi: ngudi, ddng vat linh trudng khong phai ngudi nhu tinh
tinh va céac loai vuon va khi khac; dong vat nudi trong trang trai nhu gia stc, ngya,
ciru, dé, lon; cic d6ng vat nubi trong gia dinh nhu thd, chdé va meéo; cac dong vat thi

nghiém bao gdm cac lodi ggm nhdm nhu chudt cbng, chudt nhét va chudt lang.

“Duogc dung” c6 nghia 1a dugc chép thuan hodc c6 thé dugc chép thuin boi co
quan quan 1y thuoc Chinh phu lién bang hodc Chinh phi nha nuéc hodc duoc liét ké
trong Dugc dién M§ hodic dugc dién dugc thira nhan thong thudng khac dé sir dung &

dong vit va cu thé hon 13 & ngudi.

“Mubi duge dung” ding dé chi mudi cia hop chét theo sang ché, mubi nay 1a
dugc dung va c6 hoat tinh dugc ly mong mudn cta hop chét gbc. Mudi nhu viy bao
gdm: (1) mudi cong axit, dwoc tao thinh bdi axit vd co nhu axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric; hodc dugc tao thanh bai axit hiru
co nhu axit axetic, axit propionic, axit hexanoic, axit xyclopentan propionic, axit
glycolic, axit pyruvic, axit lactic, axit malonic, axit sucxinic, axit malic, axit maleic,
axit fumaric, axit tartric, axit xitric, axit benzoic, axit 3-(4-hydroxybenzoyl)benzoic,
axit xinamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit 1,2-
etandisulfonic, axit 2-hydroxyetansulfonic, axit benzensulfonic, axit 4-
clobenzensulfonic, axit 2-naphtalensulfonic, axit 4-toluensulfonic,axit
camphorsulfonic, axit 4-metylbixyclo[2,2,2]-oct-2-en-1-carboxylic, axit
glucoheptonic, axit 3-phenylpropionic, axit trimetylaxetic, axit tertiary butylaxetic,
axit laurylsulfuric, axit gluconic, axit glutamic, axit hydroxynaphthoic, axit salicylic,
axit stearic, axit muconic; hodc (2) cic mudi tao ra khi mét proton axit c6 mit trong
hop chét gbc dugc thay thé bing ion kim loai, vi duy, ion kim loai kiém, ion kiém thd
hodic ion nhom; hodc két hop véi mot kiém hitu co nhu etanolamin, dietanolamin,

trietanolamin hodc N-metylglucamin.
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“Chét mang duogc dung” ding dé chi chit pha lodng, chét bd tro, t4 dugc hoic

chit mang ma hop chit theo séng ché dugc st dung cing v6i cac chét nay.

“Phosphat” dung dé chi gbc —OP(O)(OR’)(OR”’), trong d6 mdi mot nhom R’
va R ddc 1ap 1a hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl,
heteroalkyl, heteroaryl, heteroarylalkylnhu dugc xac dinh trong bdn md ta, cac nhom
ndy tiy ¥ c6 thé duoc thé bi mot hodc nhiéu phan tir thé nhw dugce xé4c dinh trong ban
mo ta.

“Phosphonat” ding dé chi gbc —P(0)(OR’)(OR””), trong d6 mdi mot nhém R’
va R doc lap la hydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl,
heteroalkyl, heteroaryl, heteroarylalkyl nhu dugc xac dinh trong badn m6 ta, cac nhom
nay tuy y co thé dugc thé bdi mot hodc nhidu phén tir thé nhu dugc xé4c dinh trong ban
mo ta.

“Phong ngira” hodc “dy phong” dung @& chi viéc 1am gidm nguy co méc bénh
hodc rdi loan (tirc 13, khién cho it nhit mot triéu ching 1am sang cla bénh khong phat
trién & bénh nhan ma bénh nhan nay c6 thé tiép xtc véi hodic co kha ning bj bénh
nhung con chua trai qua bénh nay hodc thé hién céc triéu chimg cta bénh).

“Nhém bao v&” dung dé chi nhém gdém céc nguyén tir ma khi gin vao nhém
phan ng trong mdt phan tir s€ che d4u, 1am giam hoic ngin chin tinh phén Gng nay.
Vi du v& nhém bao vé co thé duoc tim thiy trong cac tai liéu: “Green et al., “Protective
Groups in Organic Chemistry”, (Wiley, 2" ed. 1991)” va “Harrison et al.,
“Compendium of Synthetic Organic Methods”, vols. 1-8 (John WileyandSons, 1971-
1996)”. Nhoém bao vé amino dai dién bao gém, nhung khong bi gidi han bdi, formyl,
axetyl, trifloaxetyl, benzyl, benzyloxycacbonyl (“CBZ”), tert-butoxycacbonyl(“Boc”),
trimetylsilyl (“TMS”), 2-trimetylsilyl-etansulfonyl (“SES”), trityl va cac nhom trityl
duogc thé, alyloxycacbonyl, 9-florenylmetyloxy-cacbonyl (“FMOC”),
nitroveratryloxycacbonyl (“NVOC”). Nhom bao vé hydroxyl dai dién bao gdm, nhung
khoéng bi gii han béi cac nhom trong d6 nhém hydroxylduoc axyl hoa hodc alkyl hoa

nhu benzyl va trialkylsilyl ete va alyl ete.

“Chét triét quang” ding dé chi hdn hop ddng phan tir clia cac chit ddng phan
d6i 4nh cta phan tir khong ddi ximg. |
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“Nhém dém” dung d& chi nhom C, galkylen trong d6 mot hozc nhiéu nguyén tir
cacbon cia Cy.galkylen tily ¥ c6 thé dugc thay thé bang O, S hodc NR, trong d6 R co
thé 1a H hodic C,¢ alkyl. Nhom C;_galkylen dugc thé tuy y. Theo mot sb khia canh, C;.
calkylen duoc thé tiy yboiaxylalkyloxycacbonyl, axyloxyalkyloxycacbonyl,
axylalkyloxycacbonylamino, axyloxyalkyloxycacbonylamino, alkoxy,
alkoxycacbonyl, alkoxycacbonylalkoxy, alkoxycacbonyllalkylamino, alkylsulfinyl,
alkylsulfonyl, alkylthio, amino, alkylamino, arylalkylamino, dialkylamino, arylalkoxy,
arylalkoxycacbonylalkoxy, arylalkoxycacbonylalkylamino, aryloxycacbonyl,
aryloxycacbonylalkoxy, aryloxycacbonylalkylamino, cacboxy, cacbamoyl, cacbamat,
cacbonat, xyano, halo, heteroaryloxycacbonyl, hydroxy, phosphat, phosphonat, sulfat,

sulfonat hoac sulfonamit.

- “DPugc thé” dung dé chi nhém trong d6 mot hoic nhidu nguyén tir hydro,mdi
nguyén tir doc 14p dugc thay thé bang(cac) phin tir thé gidng hoic khic nhau. Cac
phin tir thé dién hinh bao gém, nhung khong bi gi6i han béi, —X, —R* —0, =0,
—OR™, —SR™, —S8, =S, —NR*R”, =NR**, —CX;, —CF3, —CN, —OCN, —SCN,
—NO, —NO,, =N,, —N;, —8(0),0,, —S(0),0H, —S(0),0R*, —08(0),0"!,
—OS(0):R*, —P(0)(0-);, —P(0)(OR™)(0™), —OP(0)(OR**)(OR™), —C(O)R™,
—C(S)R*¥,  —C(O)OR*,  —C(O)NR¥R¥®,  —C(0)0,  —C(S)OR*,
—NR’*C(O)NR>R”, —NR*C(S)NR*R”, —NR*C(NR’®)NR™R”’ va
—C(NR5 6)NR54R55, trong d6 mdi mdt nhém X doc 1ap 1a halogen; mdi mdt nhom R*,
R*®, R* va R¥d6c 1ap 1a hydro, alkyl, alkyl duoc thé, aryl, aryl dugc thé, arylalkyl,
arylalkyl dugc thé, xycloalkyl, xycloalkyl duogc thé, xycloheteroalkyl,
xycloheteroalkyl duogc thé, heteroalkyl, heteroalkyl duoc thé, heteroaryl, heteroaryl
duoc thé, heteroarylalkyl, heteroarylalkyl dugc thé.

“Sulfat” dung d& chi géc —OS(O)(O)OR, trong d6 R 1a hydro, alkyl,
xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl
nhu duoc x4c dinh trong ban mo ta, cic nhom nay tuy y co thé duoc thé béi mot hodc
nhiéu phin tir thénhu dugc x4c dinh trong bin mé ta.

“Sulfonamit” dung dé chi gbc —S(O)(O)NR’R”, trong d6 R’ va R” ddc lap
lahydro, alkyl, xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl,
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heteroarylalkyl nhu dwgc xac dinh trong ban mé ta, cic nhom nay tiy ¥ c6 thé duoc
thé boi mot hodc nhiu phin tir thé nhu dwoc x4c dinh trong ban mé ta hodc tiy ¥,
nhém R’ va R” cing véi nguyén tir gin v6i hai nhém ndy cé hai cing tao ra vong
xycloheteroalkyl hoic vong xycloheteroalkyl dugc thé. Vi du dai dién bao gdm nhung
khong bi gidéi han bdi nhom azetidinyl, pyrolidinyl, piperidinyl, morpholinyl, 4-
(NR’”)-piperazinyl hoic imidazolyl, trong d6 nhom néu trén tiy ¥ c6 thé dugc thé boi
mot hodc nhidu phan tir thé nhu dwoc x4c dinh trong ban mé ta. R’’hydro, alkyl,
xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl
nhu dugce xac dinh trong badn mo ta, cdc nhom nay tuy y ¢ thé dugc thé bai mot hoic

nhiéu phin tir thé nhu dugc x4c dinh trong ban md ta.

“Sulfonat” diung dé chi gbc —S(O)(O)OR, trong d6 R 13 hydro, alkyl,
xycloalkyl, xycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl
nhu dugc xac dinh trong ban mo ta, cdc nhom nay tuy y co thé dugc thé bai mot hodc

nhiéu phan tir thé nhu dwugc xac dinh trong ban mo ta.
“Thio” c6 nghia 12 gbc —SH.

“Tri liéu” hodc “diéu tri” bénh hoic rdi loan bat ky, theo mt phuong an, dung
dé chi viéc cai thién bénh hodc rdi loan (tic 13, 1am nging hodc 1am giam sy phat trién
bénh hoic it nhit mt triéu chimg 14m sang ctia bénh). Theo phuwong 4n khac, “tri ligu”
hodc “didu tri” dung @& chi sw cai thién it nhit mot thong s6 ctia co thé ma thong sb
nay co thé bénh nhan khong thé nhan théy dugc. Theo mdt phuong an khac, “tri ligu”
hoac “diéu tri”dung dé chi su ngén chan bénh hodc rdi loan, vé mit co thé (vi dy, lam
dn dinh triéu ching nhan théy dugc), vé& mit sinh Iy (vi dy, lam én dinh thong sb co

thé) hoic c4 hai.

“Lwong c6 hiéu qua diéu tri” c6 nghia 13 lugng hop chét ma, khi dugc ding cho
bénh nhan dé diéu tri bénh, du dé thuc hién viéc diéu tri nhu vay. “Luong c6 hiéu qua
diu tri” s& thay dbi tuy thudc vao hgp chét, bénh va mirc d6 nang cua bénh va tudi tac,
can n3ng, va cac yéu td khac, ctia bénh nhan cin diéu tri va c thé dugc xac dinh boi
mdt ngudi cd hiéu biét trung binh trong linh vyc khong can phai tién hanh thir nghiém

khong cén thiét.
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Hop chét theo séng ché

Sang ché d& cap dén hop chit phenylxycloalkylmetylamin c6 cong thirc (I):

n R4
A AT
ﬂ P R3
R? 0)

hoic chit ddng phan hodc mudi dugc dung ctia hop chit nay, trong d6:

nbang 0, 1, 2, 3, 4 hoic 5; tot hon 14 n bing 0 (xyclopropyl), 1 (xyclobutyl), 2
(xyclopentyl) hodic 3 (xyclohexyl) va t6t hon nita 14 n bang 1.

SP 14 nhém dém, trong d6 nhém dém 1a C,_galkylen va trong d6 mot hodc nhiéu
nguyén tir cacbon ctia nhém C_galkylen tuy ¥ dugc thé bodi O, S hoidc NR®, trong d6 R®
l1a H hodc C,_¢ alkyl;

X 12 O, S, NR® hoicS(0)(0);

mdi mot nhom R', R?, R?, R* va R’ doc 1ap 13 hydro, Cy alkyl, aryl, arylalkyl,
xycloalkyl, xycloheteroalkyl, heteroaryl, heteroarylalkyl, axylalkyloxycacbonyl,
axyloxyalkyloxycacbonyl, axylalkyloxycacbonylamino, axyloxyalkyloxycacbonylamino,
Ci¢ alkoxy, alkoxycacbonyl, alkoxycacbonylalkoxy, alkoxycacbonylalkylamino,
alkylsulfinyl, alkylsulfonyl, alkylthio, amino, alkylamino, arylalkylamino,
dialkylamino, arylalkoxy, arylalkoxycacbonylalkoxy, arylalkoxycacbonylalkylamino,
aryloxycacbonyl, aryloxycacbonylalkoxy, aryloxycacbonylalkylamino, cacboxy,
cacbamoyl, cacbamat, cacbonat, xyano, halo, heteroaryloxycacbonyl, hydroxy,
phosphat, phosphonat, sulfat, sulfonat hoédc sulfonamit; R, R2, R?, R*vaR’ tuy v duogc
thé béi cac chat ddng viH (doteri), *H (triti), *C, N, 70, "0, *F, *'P, *P, S va
*Cl; va

“¥» @& chi cacbon c6 kha ning quay quang.

Hop chit theo sang ché bao gdm chit ddng phan (R), chét ddng phan (S) va hdn
hop ctia chit déng phan (R) va chéit ddng phan (S). Theo mdt phwong 4n, hop chét 1a
chit ddng phan (R) tinh khiét quang, vi chét d6ng phan nay thudng c6 hoat tinh hon.
Theo phuong an khéc, hop chét 14 chit déng phan (S) tinh khiét quang. Theo phuong
4n khéc nita, hop chit 13 hop chét triét quang.
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Theo mdt phuong an uu tién, R' va R? doc 1ap 12 H, C,¢ alkoxy (vi dy, metoxy,

etoxy), halo (vi du,flo, clo) hodc hydroxyl.
Theo mdt phuong 4n wu ti€n, R’ 13 H hoic C,.6 alkyl (vi du, isobutyl).
Theo mdt phuong 4n wu tién, R*1a H.
Theo mot phuong an wu tién, SP 1a C,_¢alkylen.
Theo mot phuong 4n wu tién, R’ 13 C¢ alkyl.
Theo mot phuong 4n wu tién, R®1a C ¢ alkyl.

Hop chét theo sang ché md ta & ddy c6 thé co mdt hogic nhiéu dic tinh hodc dic

diém sau:

1. Hop chét theo sang ché c6 thé c6 cac dic tinh e ché thu thé van chuyén
dopamin (DAT), thu thé van chuyén norepinephrin (NET) va thy thé van
chuyén serotonin (SERT);

2. Po sinh kha dung qua duong miéng cua hop chéat phu hop véi viée st
dung qua duong miéng nho sir dung hdn hop duge phim dung qua
dudng miéng chuin; tuy nhién, hop chit va dugc phdm chira hop chit
nay ciing c6 thé dugc dung nho sit dung hé phin phéi bt ky tao ra mirc

ndng d6 hing dinh va co thé kiém soat dugc trong mau theo thoi gian.

Theo mot sb phuong 4n, sang ché dé cap dén hop chét c6 bit ky hai hoic nhiéu
diic tinh hodc dic diém xac dinh & trén. Theo mdt phuong an wu tién, hop chét theo

sang che ¢6 tat ca 4 ddc tinh hodc dic diém.

Nhitng cai bién bd sung ciia hop chit boc 16 & ddy c6 thé dugc tién hanh dé
dang boi nguoi co hiéu biét trung binh trong linh vyc. Do d6, cic chét twong tu va
mudi cua cac hop chit minh hoa cling ndm trong pham vi bdo hd cua sing ché. Véi
kién thtrc v& hop chit theo sing ché, cac chuyén gia hoa hoc co thé st dung phwong
thirc d3 biét @& didu ché nén cac hop chit niy tir chét nén co sin. Theo sir dung trong
don nay, thuat ngit “din xuét” ding dé chi hop cht ma v& cin ban giéng nhw mot hop
chit khac nhung hop chét ndy co thé d3 duoc cai bién, vi dy, bang cach bd sung thém

c4c nhom bién bd sung. Thuat ngit “dan xuét” theo stir dung trong don nay ciing cd thé
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dé chi hop chéit ma vé cin ban gidng véi hop chit khac nhung hop chit nay dugc thay
thé nguyén tir hodic phan tir tai cic vi tri nhit dinh trong hop chit.

Séang ché con dé cap dén hop chét dugc tach phén lap theo kiéu déng phan dbi
anh va dugc phdm chira cic hop chét ndy. Dang dbng phan ddi anh tach phan lap cta
hop chét theo sang ché vé co ban 14 tw do v6i nhau(tic 13, du chét déng phan dbi anh).
Noi cach khac, dang “R” ctia hop chét vé co ban khong chira dang “S” cua hop chit va
do d6 du chét déng phén dbi anh cua dang “S”. Nguoc lai, dang “S” ctia hgp chét vé
co ban khong chira dang “R” cta hop chit va do d6 du chét ddng phan ddi anh cua
dang “R”. Theo mdt phuong an cua sang ché, cac hop chit ddng phan dbi anh tach véi
lwong du it nhit 80% chit ddng phan ddi anh. Theo mot phuong én wu tién, hop chit
v6i lugng du it nhat 90%, 95%, 97% hodc 99% chit ddng phan ddi anh.

Pidu ché hop chét theo sang ché

Hop chét theo sang ché co thé thu dugc théng qua cac phuong phap tbng hop
duoc minh hoa trén so dd 1. Mot sb phuong phap d duge boc 19 trong linh vyc diéu
ché cac hop chit twong tu xycloalkylmetylamin (vi dy, xem patent M§ s6 5596019; tai
lidu patent s& WO 2004/096202; tai lidu patent s6 WO 02/083631; tai liéu patent s
WO 02/36540; tai liéu patent s6 WO 02/060424; Jeffery, J. E. et al., J. Chem. Soc.
Perkin Trans 1, 1996, 2583-2589.). Cac phuong phap khac da duoc biét trong linh vurc
didu ché xycloalkylmetylamin, cc phuong phap ndy c6 thé tiép can d& dang béi ngudi
c¢6 hiéu biét trung binh trong linh vyc. Nguyén liéu khoi d4u va cac hop chit trung
gian st dung trong phuong phép diéu ché cac phan tir dich (So d6 1-8) ctia n6 co san
trén thj truong hodc c6 thé dugc diéu ché theo cac phuong thirc di xéc 14p (vi dy, xem
cac tai liéu: “Green et al., “Protective Groups in Organic Synthesis,”(Wiley, 4" ed.,
2006)”; “Harrison et al “Compendium of Synthetic Organic Methods,” vols. 1-8 (John
WileyandSons, 1971-1996)”; “Beilstein Handbook of Organic Chemistry, Frankfurt,
Germany”; “Feiser et al, “Reagents for Organic Synthesis,” Volumes 1-45, Karger,
1991; March, Advanced Organic Chemistry,” Wiley Interscience, 4 ed., 1992
“Larock “Comprehensive Organic Transformations,” Wiley-VCH Publishers, 2" ed.,
1999”; “Paquette, “Enxyclopedia of Reagents for Organic Synthesis,” John
WileyandSons, 1% ed., 1995”).

-21-



19338

Do d6, nguyén liéu khoi ddu hiru dung trong viéc didu ché hop chét theo sang
ché va céac hop chét trung gian ctia né 13 c6 sén trén thi trudng hodc co thé dugc diéu
ché theo c4c phuong phap diéu ché da biét. Cac phuwong phép khac dé didu ché
xycloalkylmetylamin md ta & day dugc mo ta trude day hodc s€ trd nén rd rang dbi vai
ngudi ¢6 hidu biét trung binh trong linh vuc nhd tham chiéu céc tai liéu tham khao néu
trén va c6 thé dugc st dung dé tdng hop cic hop chét theo sing ché. Do do, cac

phuong phép trinh bay trén so d6 & ddy c6 tinh minh hoa hon 1 bao ham toan dién.
Cac phuong phéap

Theo m{t phuong phép, hop chét phenylxycloalkylmetylamin (7, 8) c6 cong
thirc (I) dwoc didu ché nhu dwgc md ta trén so dd 2. Cac khdi kién tao
phenylxycloalkylamin khdi dau (6) dudc diéu ché bang viéc cai bién phwong thic do
Jeffery va céc ddng tac gia béo cdo (J. Chem. Soc., Perkin Trans. 1, 1996, 2583-2589)
nhu dugc minh hoa trén so @6 1. Phwong thirc dién hinh lién quan dén phan tmg cta
xycloalkylnitril (3) vé&i chét phan mg Grignard thich hop (R*MgBr) véi su c6 mit clia
toluen & nhiét 5 hdi Iuu tir tir trong thoi gian tir 10 dén 24 gio, tiép theo 1a bude xtt 1y
hop chit trung gian bing natribohydrua trong metanol hodc etanol dé thu dugc
xycloalkylmetylamin twong tng (6). Cac xycloalkylnitril (3) sit dung trong viéc diéu
ché xycloalkylamin (6) dwgc mua tir Sigma-Aldrich hoic dugc didu ché tir céc
phenylaxetonitril twong tng (1) str dung hoa hoc chuén. Céc amin triét quang (6) chon
loc dugc tach thanh chét ddng phan (R) va chit dong phan (S) tinh khiét quang twong
ting bing phuong phap két tinh khéng di ximg chuén nhd st dyng axit tartric tinh
khiét quang.

 Sodd1
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R11
R R3MgBr 11
®/\CN 2 > U\\ CN 4 R\ NMgBr

/ ' u > 13
toluen KA R
R'2

(3]

NaBH,/MeOH

n
R1\1\\ + NH,
R'Z

Phenylxycloalkylmetylamin (6) dugc alkyl hoa bang 4-nitrophenylsulfonyl este
thich hop (9) nh¢ sir dung xesicacbonat trong dung mdi N,N-dimetylformamit (DMF)
& nhiét do trong phong dé thu dugc dan xuét xycloalkylmetylamin ete twong tmg (7, 8)
v6i hiéu suit ndm trong khoang tir trung binh dén cao nhu duge minh hoa trén so d6 2.
Céc khéi kién tao, 4-nitrophenylsulfonyl este(9) dugc tong hop nhu dugc minh hoa

trén so do 6.

So d62
Oy .0
25"~ Sp>—OR™
n /©/ o) n
RY ON 9 RY{ N
ﬂ\\ o NH, 2 ﬂ\\ ~CsP—O0R™
13 hiét ¢ rong phong, # RV
/ ~# R DMF, Cs,CO3, Ts';e," Tong PRong, 12/
R12 R
6 7(R"=H),8
0
DM et HO’U\@—OR14
w0
n
11 i
R N . H OR14 LIA‘H‘;/THFA 7 (R11 = H),8
Q// RB O Hi lwy
R12 11
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Theo phwong phép khac, dan xuét phenylxycloalkylmetylamin ete (7, 8) duoc
didu ché bang cach két hop véi axit alkoxyalkylcarboxylic thich hop (10), tiép theo 13
bude khir hop chat trung gian amit (11) bang lithi nhém hydrua (LAH) trong THF
khan v6i hidu sudt trung binh nhu dwgc minh hoa trén so d0 2. Axit

alkoxyalkylcarboxylic (10) dugc diéu ché nhw duge minh hoa trén so @6 7.

Theo phwong phép khac, dan xuét phenylxycloalkylmetylamin (12, 13) c6 cong
thirc (I) duge diéu ché nhu duoc mo ta trén so dd 3. Phenylxycloalkylamin (6) dugc
két hop v6i axit alkylthioalkylcarboxylic thich hop (14) @€ thu dugc amit (15) ma sau
khi khr bing lithi nhém hydrua s& thu duoc d3n xuit phenylxycloalkylmetylamin
thioete twong tmg (12, 13). Axit alkylthioalkylcarboxylic (14) duoc diéu ché nhw duge

minh hoa trén so dd 8.

So dd 3

0

n
Ho/u\@_SR‘M R11 H
SN NH, 14 b\

| > 13
L 13 nhiét dd = R"™ O
/Z R DCC/DMAP, DCM, rong phong

R12 6 R12 15

SR14

LIAIH4/ THF, héi luu

jﬁr ~Csp—sR!

2
R 42(R" = H), 13

Theo phwong phép khic, dan xuét phenylxycloalkylmetylamin (17) c¢6 cong
thirc (I) duoc diéu ché nhu duoc mé ta trén so dd 4. Phenylxycloalkylamin (15) dugc
oxy hoa nhd st dung axit m-cloperbenzoic (mCPBA) dé thu duoc amit (16) ma sau
khi khir bang lithi nhém hydrua s& thu dugc d3n xuit phenylxycloalkylmetylamin
tuong ung (17).

So dd 4
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n n o
R"\\ \ H\[]/@-S—RM mCPBA RRea s HYGD_%'RM
ﬂ// R O - J ke ©
R12 15 R12 16

l LiAIH,/THF, hdi luu

n

R11
l
\CEE) S—
L R13 l
R12 17

Theo phuong phap khac, din xuét phenylxycloalkylmetylamin (19) c6 cong
thire (I) duogc didu ché nhu dugc mod ta trén so dd 5. Phenylxycloalkylamin (6) dugc
két hop véi este clia axit alkylaminoalkylcarboxylic thich hop (20) véi sy c6 mit cla
trimetyl nhom trong toluen dé thu dugc amit (21) ma sau khi khir bang dung dich
boran-dimetylsulfit (BH;-DMS) trong toluen hodc LAH trong THF s&€ thu duoc dan
xuit phenylxycloalkylmetylamin twong tng (19).

So db 5

R15 n

N RU K]l N'R15

16

=YY e

L R13 // R'® O
AlMej, toluen

R'? 21

BH3-DMS toluen hodc
LAH THF

R15= R16 = Me /\)& \@_N
R, R = {CHy)-, -(CHy)s
R12
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Dian xuét (R)- va (S)-phenylxyclalkylmetylamin tinh khiét quang c6 cong thirc I
dugc didu ché tir amin tinh khiét quang twong tng (6) hoic bang cach xir Iy din xuét
phenyxycloalkylmetylamin triét quang twong ung (7, 8, 12, 13, 17 va 19) nho sir dung
k§y thuat tach HPLC khong d6i xtng. T4t ca cac din xuét phenyxycloalkylmetylamin
(7, 8, 12, 13, 17 va 19) dugc chuyén dbi thanh mudi hydroclorua twong tmg nhé xir 1y
béng dung dich HCI 2N trong ete trong cac diéu kién chuén.

Céc khéi kién tao ete bao vé bing p-nitrophenylsulfonyl (9) sir dung trong didu
ché hop chét phenylxycloalkylmetylamin dugc diéu ché theo 4 buéc nhu duge minh
hoa trén so dd 6. Piol béo vé bing mono-benzyl (24) dugc diéu ché bing cach benzyl
hoéa diol twong ing (23) st dung natri hydrua lam kiém trong tetrahydrofuran (THF)
khan & nhiét @6 0°C, tiép theo bang viéc hdi luu hdn hgp phan tmg véi hiéu suét cao.
Ruou bao vé bodi benzyl (24) duoc alkyl hoa bang alkyl halogenua thich hgp nho st
dung natri hydrualam kiém trong N,N-dimetylformamit (DMF) khan dé thu duoc ete
(25). Nhém béo vé benzyl duoc tach trong diéu kién hydro hoa chuén dé thu dugc
ruou twong ung (26), rugu nay dugc phan Gng vo6i p-nitrophenylsulfonylclorua sir
dung kiém trietylaminnhe trong dung méi diclometan dé thu duoc cac ete bao vé bang

p-nitrophenylsulfonyl (9) véi higu suét rat cao.

So dd 6
NaH/PhCH,Br/THF OH NaH/R'™Br/DMF OR™
OH 2 <4 -
HO’ SE . = PhH,CO 2 0°C Ginhitdg | MH2CO
“‘I; 0°C dén n}}iél o ;rong phang ¢4 gi'ir
23 hoi luuy, 15 gio 24 25
Q o Hp-Pd/C/EIOH
ki nhigt dd .
O (@) trong phong 15 gir
o}
N0 O,N 27 OR
/O/ \§<\> SEORY Ho B>
O,N 9 DCM, Et;N 2
0°C, 2 gidr

Cac khdi kién tao khéi ddu axit 4-alkoxyalkylcarboxylic (10) dwgc tong hop
theo 2 budc nhu dugc minh hoa trén so @6 7. Gama-butyrolacton (28) dwgc phan ing

v6i etylorthoformat (29) voi sy c6 mat cua etanol va axit sulfuric dé thu dugc este clia
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axit 4-etoxybutyric tuong ung (30) véi hiéu sudt cao. Phan img xa ph(‘)ng hoa cua este
' (30) trong diéu kién phan tmg chuén s& tao ra axit 4-etoxybutyric twong tng (10) véi

hiéu suat cao.

So dd 7
i 14 0 NaOH (1N) 0
29, (R10),CH a
OR™ -
éo > RMOJK/\/ THF. nhigt do HO’U\/\/O\/
R'4QH/H,S0, wong phong, 12 gid
28 30 1 10
R = Et

Cac khdi kién tao khéi ddu axit alkylthioalkylcarboxylic (14) dugc téng hop
theo 2 buéc nhu dwgc minh hoa trén so dd 8. Cac natrithiolat (32) dugc alkyl hoa béng
axit bromoalkylcarboxylic (31) trong DMF khan dé thu duoc este (33) ma sau khi xa
phong hoéa s& thu dugc axit alkylthioalkylcarboxylic twong ing (14).

So do 8

|
|
o R™SNa o) o

NaOH(2N) 14

14

/\O Br ___32 - /\O)I\@/\S'R - Ho/lkea;\S,R
n DME, nhiét 3o n

EtOH, nhiét d¢ trong

trong phong, 15 gi¢r phong, 3 gid, 90% 14

33
31 100%

Céc st dung trong viéc diéu tri ctia hop chét c6 cong thic (I)

Sang ché boc 16 phuong phép diéu tri hodc phong ngira béo phi, trim cam va
céc tinh trang bénh lién quan kém theo & bénh nhan. Phuong phap nay bao gdm budc
st dung cho bénh nhan cin diéu tri mdt lugng c6 hiéu qua cua hop chét bt ky trong sb
cac hop chit c6 cong thic ciu trac (). Phuong phép nay c6 thé sir dung dé diéu tri béo
phi, trfAm cam va triéu chimg lién quan kém theo.

Sang ché con boc 16 phwong phép didu tri va phong ngira béo phi va cac tinh
trang bénh lién quan kém theo. Thuét ngit “cac tinh trang bénh lién quan kem theo két
hop vé&i béo phi” dugc st dung trong sang ché nay c6 nghia 13 céc tinh trang bénh da
biét d6i voi ngudi c6 hidu biét trung binh trong linh vuc két hop véi béo phi. Thuat

ngit bao gdm nhung khong bi giéi han boi cic tinh trang bénh sau: dai thio duong bao
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gdm c4 d4i thao dwong khong phy thudc insulin, giam dung nap glucoza, cao huyét ap,
nghén dong mach vanh, ngét, trdm cam, lo 4u, rdi loan tAm than (vi du tam thin phén
liét), réi loan van d6ng mudn, nghién thube, lam dung thudc, réi loan nhan thirc, bénh
Alzheimer, thiéu mau cyc bd ndo, hanh vi 4m anh cudng ché, hoang loan tin céng, s¢
x4 hoi, 161 loan n udng nhuching in nén 6i, ching chan n, chimg in vit va chimg an
v d0, cac hoi ching vé lipit, chimg ting glucoza huyét, ching ting lipit huyét va cing
thing & dong vat cd v, dic biét 1a nguoi.

Ngoai ra, hop chit, dugc phdm va phuong phép theo sang ché c6 thé duoc s
dung trong viéc didu tri hoic phong ngira cic bénh chuyén hoa va cic tinh trang nay
sinh tir cac bénh nay hodc vi du su sinh nhiét khéng do hoat dong thé chat va téc do
chuyén hoa ting cao, rdi loan chirc ning sinh duc, ngung thé lac ngu, hdi ching tién
kinh nguyét, tiéu tién mét tu chi bao gdm ca sén tiéu do cing thang, rdi loan ting
dong, thoat vi co hoanh va viém thuc quéan do hdi lwu, dau, nhét 13 dau do bénh than
kinh, ting cankét hop voi diéu tri bang thudc, hoi ching mét méi man tinh, viém
xuong khédp va git, cac bénh ung thu két hop voi ting can, 1i loan kinh nguyét, bénh

soi méat, ha huyét 4p theo tu thé va ting 4p luc dong mach phoi.

Hop chit, dugc phdm va phuong phép theosang ché c6 thé hiru dung dé phong
ngua bénh tim mach va dé 1am giam sy két dinh tiéu cdu, dé hd tro giam cin sau thoi
ky mang thai, ¢ 1am giam Cdn thém thudc va dé hd tro giam cén sau khi bé hat thude.
Sang ché ciing co6 thé hitu dung trong viéc 1am gidm axit uric va lipit & dong vat co v,
dac biét 1a nguoi.

Theo sang ché, hop chit vi/hoic dugc phim chira hop chit c6 cong thirc cdu
trac (I) duoc ding cho bénh nhan, t6t hon 13 ngudi, dang bi béo phi va bi bénh va/hodc
ri loan két hop kém theo. Theo mét s& phwong 4n, hop chit va/hoic dugc phdm theo
sang ché duoc dung cho bénh nhan, t6t hon 12 ngudi, nhu mot bién phap phong ngira
chéng lai cac bénh hodc rdi loan khac nhau. Do d6, hop chit va/hogc duge phdm chira
(c4c) hop chét ¢ cong thirc chu trac (I) c6 thé dwge ding 1am bién phép phong ngira
cho bénh nhéan c6 khuynh huéng bi béo phi va cac bénh va/hogc rdi loan két hgp kém
theo (xem tai liéu patent s6 WO 2004/058237; tai ligu patent s6 WO 2004/096202; tai
liéu patent s6 WO 02/060424; tai lidu patent s6 WO 01/51453; tai liéu patent s6 WO
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01/00205; tai liéu patent s6 WO 01/00187; Mueller, P., tai liéu patent s6 WO
00/32178; tai liéu patent s6 WO 98/11884; cong tai ligu patent s6 WO 98/13034).

Do dé, ngudi c6 hidu biét trung binh trong linh vyuc c6 thé d& dang thir nghiém
va str dung hop chét vi/hozic duge phim chira (c4c) hop chét c6 cong thuc (I) dé diéu

tri béo phi va céc bénh va/hoic r6i loan két hop kém theo.
Str dyng trong viéc diéu tri/phong ngira

Hop chit va/hoic dugce phim theo sang ché co thé dugc sir dung hoic 4p dung

riéng biét hodc két hop véi céc hoat chit duge khac cho bénh nhan.

Hop chit va/hoic dugc phim theo séng ché t6t hon dugc dung qua duong
miéng. Hop chét va/hojic dugc phidm theo sing ché ciing c6 thé dugc dung theo dudng
thich hop bat ky, vi dy, theo duong truyén hozc tiém nhanh, theo duong hép thu qua
cac 16p bidu m6 hodic da — niém mac (vi du, niém mac miéng, niém mac tryc trang va
niém mac rudt, va cac loai niém mac tuong tyr). Viéc st dung c6 thé theo dudng toan
than hodic tai chd. Cac hé phan phdi khac nhau da dugc biét (vi du, tao nang trong céc
liposom, vi hat, vi nang, nang, va cac hé tuong tw) co thé duoc st dung dbi vai hop
chit va/hodc duoc phim theo sing ché. Phuong phap st dung bao gdm, nhumg khong
bi giéi han boi, theo dudng trong da, trong co, trong phic mac, tinh mach, dudi da,
trong mili, ngoai mang cing, ubng, ngdm dudi ludi, trong miii, trong ndo, trong 4m
dao, qua da, tryc trang, theo duong xong hit hodc tai chd, dic biét 1a dung ¢ tai, miii,

mat hodc da.

Cu thé, theo cac phuong 4n wu tién, hop chét va/hodic dugc phim theo séng ché
c6 thé dugc phan phéi théng qua cac hé giai phong cham, t6t hon 1a hé giai phong
chim qua duong miéng. Theo mdt phuong an, bom co thé duoc str dung (xem tai liéu:
Langer, supra; Sefton, 1987, CRC Crit. Ref Biomed. Eng. 14:201; Saudek et al., 1989,
N. Engl. J. Med. 321:574).

Theo phuong an khéc, cic nguyén liéu polyme co thé dugc st dung (xem tai
lidu: “Medical Applications of Controlled Release,” LangerandWise (eds.), Wiley,
New York (1984); RangerandPeppas, 1983, J. Macromol. Sci. Rev. Macromol Chem.
23:61; ” Levy et al., 1985, Science 228:190; During et al., 1989, Ann. Neurol. 25:351;

Howard et al, 1989, J. Neurosurg. 71:105”). Theo phwong 4n wu tién, cic nguyén li€u
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polymedugc st dung dé phan phdi giai phong chdm qua duong miéng. Tét hon
polyme bao  gdm natricacboxymetylxenluloza,  hydroxypropylxenluloza,
hydroxypropylmetylxenluloza va hydroxyetylxenluloza (t6t hon nta 1la
hydroxypropylmetylxenluloza). Cac ete xenluloza dwgc wu tién khac dd dugc mo ta

trudc diy (Bamba et al., Int. J. Pharm., 1979, 2, 307).

Theo phuong 4n khac, ché phim tan trong rudt c6 thé duoc sir dung qua duong
miéng gidi phong chdm. Nguyén liéu boc t6t hon bao gdm céc polymeco tinh hoa tan
phu thudc do pH (tuc 13,gidi phong dugc kiém soat theo do pH), cac polyme c6 téc dd
trrong nd, phén huy hodc bao mon chdm hodc phu thugc do pH (tirc 1a,gidi phong
kiém soat theo thdi gian), cic polyme ma duoc thodi bién béi cac enzym (tirc 13,gidi
phong kiém soat bang enzym) va céc polyme ma tao ra céc 16p mang dwgc phéin huy

bang cach lam gia ting ap sudt (tic 13,giai phéng kiém so4t bing &p suét).

Theo phuong dn wu tién khéac, hé phan phdi thdm thdu dugc st dung qua duong
miéng gidi phong chim (Verma et al., Drug Dev. Ind. Pharm., 2000, 26:695-708).
Theo phuong 4n wu tién, cdc hé phan phdi thim thAu OROS® (Alza Corporation,
Mountain View, CA) dugc sit dung trong cac thiét bj phan phdi qua dudng miéng giai

phong cham (vi du, xem patent M§ s6 3845770 va 3916899).

Theo mét phuong 4n khéc, hé giai phong c6 kiém soat co thé duoc dit & gan
dich ctia hop chit va/hodc duge phim theo sang ché, do d6 chi cin méot phan cia lidu
luong toan théan (vi dy,xem tai liéu “Goodson, “Medical Applications of Controlled
Release,” supra, vol. 2, pp. 115-138 (1984)”). Céac hé gidi phéng c6 kiém soat khac
thdo ludn trongtai lidu cua tac gia Langer, 1990, Science 249:1527-1533 ciing c6 thé

dugc st dung.

Hop chét va/hoic hdn hop chira (c4c) hop chit c6 cong thirc (I) theo sang ché
c6 thé dugc tach béng phuong phép héa hoc va/hodc bing enzym. Mot hodc nhidu
enzymco mdt trong da day, long rudt, mé rudt, mau, gan, ndo hodc mo thich hop khac
bat ky clia dong vét c6 v c6 thé tach hop chét va/hodc hdn hop theo sang ché bing
enzym.
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Dugc phdm theo séang ché

Theo céc khia canh khac nhau, sang ché dé cap dén duoc phim chira hop chét

bét ky trong sb cac hop chét c6 cong thic cAu tric (I) va chit mang duoc dung.

Khi dugc dung cho bénh nhan, t5t hon 13 hop chét theo sang ché va cac chét
mang dugc dung vé tring. Nudc 14 chit mang duge wu tién khi hop chit theo sang ché
dugc dung theo duong tinh mach. Cic dung dich nudc mudi va dung dich nudc
dextroza va glyxerol cling c6 thé duoc sir dung lam chét mang long, ddc biét 1a cho
dung dich tiém. Chéit mang dugc dung thich hop ciing bao gdm t4 dwgc nhu tinh bot,
glucoza, lactoza, sucroza, gelatin, mach nha, gao, bot mi, d4 phfm, silicagel, natri
stearat, glyxerol monostearat, bot talc, natriclorua, sita giy kho, glyxerol, propylen,
glycol, nudc, etanol hoic cac chit dém pH. Ngoai ra, chit bd trg, chét 6n dinh, chét

lam dic, chat boi tron va chat tao mau c6 thé dugce st dung.

Dugc phidm c6 thé dugc bao ché bang quy trinh tron két hop, hoa tan, tao hat va
nhil tuong hoa, tao nang, biy hoic dong kho théng thuong. Dugc phim cé thé duoc
bao ché theo cach thong thuong sir dung mét hodic nhidu chit mang, chit pha lodng, ta
dugc hodc chét bd trg chép nhén duoc vé& mit sinh 1y, cac chét nay tao thuan loi cho
viéc xtr Iy hop chit theo sing ché thanh cic ché phim ma c6 thé duoc st dung lam

dugc phadm. Hén hop bao ché thich hgp tiy thudc vao duong dung dwoc lua chon.

Dugc phim c6 thé & dang dung dich, huyén phu, nhil trong, vién nén, vién tron,
vién tron nho6 va vién nang, vién nang chira dich 16ng, bot, hon hop giai phong cham,
vién dan dit, nhii twong, sol khi, dang xit, huyén phu hodc dang str dung thich hop
khac bét ky. Theo mot phuong 4n, thé mang dugc dung 12 vién nang(vi dy, xem patent
M¥ s6 5698155). Vi du khac vé& thé mang dwoc phim thich hop d3 duge mé ta trude
day (xem tai liéu Remington’s Pharmaceutical Sciences, Philadelphia College of
PharmacyandScience, 17% Edition, 1985). T6t hon duge phém theo séng ché duoc bao
ché dé phan phdi qua duong miéng, dic biét 1a dung qua dudng miéng giai phong

cham.

Dugc pham dé phan phdi qua dudng miéng c6 thé & dang vién nén, vién hinh
thoi, huyén phu nudc hodc dau, dang hat, bdt, nhii twong, vién nang, xi-rd hodc con

ngot. Dugc phim ding qua dudng miéng ty ¥ 6 thé chtra mét hodc nhiéu chét, vi du,
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chit 1am ngot nhufructoza, aspartam hoic sacarin; chét tao huong vi nhu bac ha, tinh
déu 16c d& xanh hodic cac chit tao mau d6 anh dio va chit bao quan dé diéu ché duoc
phém thich hop. Khi & dang vién nén hodc vién tron, dugc ph'flm'cc') thé dugc boc dé
1am cham sy phan hily va hip thu trong duong da day — rudt, bang cach dé tao ra tac
dung chim trong thodi gian dai. Mang thAm chon loc bao xung quanh hop chét din
dong hoat tinh theo cach thdm thiu ciing thich hop dé sir dung hop chit theo sang ché
qua duong miéng. Trong cic nén néu sau diy, dich l1éng tr mdi trudng xung quanh
vién nang duoc hép thu vao béi hop chit hoat tinh, qua trinh nay s& lam truong nd dé
dich chuyén chit hoic hdn hop chit qua 15. Cac nén phan phdi nay cé thé tao ra profin
phan phdi co ban theo bac 0 twong phan véi profin thém chuin cta ché phim giai
phong tirc thoi. Nguyén liéu tri hodn thoi gian nhu glyxerol monostearat hodic glyxerol
stearat ciing c6 thé dugc sir dung. Dugc phdm dung qua dudng miéng c6 thé bao gém
cac chét mang chuin nhu manitol, lactoza, tinh bt, magie stearat, natrisacarin,
xenluloza, magiecacbonat, va céc chit tvong tu khac. Cac chit mang nay tét hon 1a

dugc dung.

Pbi v6i ché phim ding qua dudng miéng dang 16ng nhw huyén phu, con ngot
va dung dich, cac chit mang, t4 dugc hodc chét pha lodng thich hop bao gdm nudc,
nuéc mudi, alkylenglycol (vi du, propylen glycol), polyalkylen glycol (vi du,
polyetylen glycol), diu, rugu, dung dich dém axit nhe c6 do pH nam trong khoéng
gitta pH 4 va pH 6 (vi dy, axetat, xitrat, ascorbat ndng d6 nim trong khoang tir 1mM
dén 50mM) va céc chit twong tu khic. Ngoai ra, cac chét tao huong, chit bao quén,

chit tao mau va cac mudi mat c6 thé dugc bo sung.

Dugc pham dé dung theo cic dudng khéc cling c6 thé duoc dy tinh. D& ding
theo dudng miéng, dugc phém co thé & dang vién nén, vién hinh thoi, va cic dang
tuong tw khac dugc bao ché theo cach thong thuong. H3n hop thube dang long thich
hop dé sir dung bing céc thiét bi phun va phun 16ng va phun sol khi EHD dién hinh
bao gébm hop chét theo sdng ché cing véi chit mang duoc dung. Tt hon, chét mang
dwgc dung 14 chéit 16ng nhu ruou, nudc, polyetylen glycol hoic perflocacbon. Tuy v,
nguyén lidu khac co thé dugc bd sung dé 1am thay ddi cac dic tinh sol khi cua dung
dich hoic huyén phu chira hop chét theo sang ché. Tét hon, nguyén liéu nay 13 chét
long nhu rugu, glycol, polyglycol ho#c axit béo. Cac phuong phap bao ché dung dich
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thudc nuéc hoic huyén phu thudc khéc thich hop dé st dung trong céc thiét b phun
sol khi 1a @3 biét dbi v6i ngudi c6 hidu biét trung binh trong linh vuc (vi dy, xem
patent My s6 5112598 va 5556611). Hop chit theo séng ché cling c6 thé dugc bio ché
thanh duoc phém dung theo duong tryc trang hodc 4m dao nhu vién dan dit hoic thut
gift, vi du, chtra nén dan diit thong thuong nhu cacao, bo hodc cac glyxerit khac. Ngoai
céc hén hop bao ché mé ta trude, hop chét theo sang ché cling c6 thé dugc bao ché
thanh ché phdm dy trt. C4c hén hop bao ché tac dung kéo dai co thé duoc dung bang
cach cy ghép (vi du, ghép dudi da hodc trong co) hogic bang cach tiém trong co. Do
d6, vi du, hop chit theo sang chécé thé duge bao chécung véi cac nguyén li€u polyme
hodc ki nu6c thich hop (vi du, & dang nhil trong trong dau thich hop) hodc nhya trao

d6i ion hodc & dang cic din xuat it hoa tan, vi du, & dang muoi it hoa tan.

Khi hop chét theo sang ché 12 axit, n6 ¢ thé duge chia & dang bit kytrong céc
hdn hop bao ché néu trén & dang axit tur do, mudi, solvat hodc hydrat dugc dung. Mubi
dugc dungco ban van gitt duoc hoat tinh cua axit tu do c6 thé duge diéu chéb%mgphén
mgvéi cac kidm va co xu huéng hoa tan t6t hon trong dung mdi nuéc va dung moi

protonkhécso vé&i dang axit ty do twong tng.
Phuong phép sir dung va lidu lugng

Sang ché boc 16 phuong phap diéu trj hoic phong ngira béo phi & bénh nhan,
phuong phap niy bao gébm budc dung cho bénh nhan can didu tri mot lugng c6 hiéu

qua ctia hop chét bat ky trong sb céc hop chit co cdng thirc cau trac (I).

Luong hop chét theo sang ché c6 hidu qua trong viéc diéu tri rdi loan hojc tinh
trang bénh cu thé boc 10 & day s& tiy thudc vao ban chit cia rdi loan hodc tinh trang
bénh va c6 thé duoc xac dinh bang céc k¥ thuat 1am sang chudn d4 biét trong linh
vucnhu d3 mo ta trude day. Ngoai ra, cac thir nghiém in vitro hodc in vivo tiy ¥ ¢6 thé
duoc sir dung dé hd trg xac dinh khoang liéu luong t6i wu. Luong hop chit theo sang
ché st dung tuy thudc vao, trong sb céc yéu td khac, dbi tuong dugc diéu tri va trong
luong co thé cua débi tuong, miac do trim trong cuia bénh, cach dung va danh gia cia
bac sy ké don. Vi du, lidu luong c6 thé dwoc phan phdi trong dugc pham & dang dung
duy nhit mot 14n, dung nhiéu 14n hodc & dang giai phong co kiém soat. Theo phuong
4n wu tién, hop chat theo sang ché dugc phan phdi theo cach ding qua dudng miéng

giai phong cham. Theo phuong 4n nay, t6t hon hop chét theo sang ché dugc dung hai
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1an mdi ngay (hoic tét hon 1a méi ngdy mot 14n). Viéc phan lidu co thé dugc lap lai
cach quéng, c6 thé dugc cung cép riéng biét hoic két hop v6i cic thudc khac va co thé

tiép tuc 1au dai can thiét trong viéc diéu tri hiéu qua tinh trang bénh hodc 1i loan.

Hop chit c6 cong thirc cdu tric (D) c6 thé duoc ding véi lugng tir 0,1-500mg,
t6t hon tr 1-100mg mdi ngdy, chia thanh mot hodc nhiéu lidu va tdt hon nita véi lugng

5mg, 10mg, 15mg, 20mg, 25mg, 35mg hoic 50mg mdi ngiy va tdt nhét 13 25mg.

Hop chét theo sang ché t&t hon dugc thir nghiém in vitro va in vivo v& hoat tinh
diéu tri hoic phong ngira mong mudn truée khi duge sit dung & ngudi. Hop chit theo
sang ché ciing co6 thé dwgc chimg minh 13 ¢6 hidu qua va an toan nh¢o st dung hé dong

vat mau.

Liéu lwong c6 hiéu qué diéu tri ciia hop chét theo sang ché mé ta ¢ day s8 mang
lai loi ich didu tri ma khong gay ra doc tinh dang ké nao. Poc tinh cua hop chét theo
sang ché co thé duoc x4c dinh nho st dung c4c phuong thirc dugc 1y chun va c6 thé
duoc xéc dinh d& dang bdi ngudi co hiéu biét trung binh trong linh vyc. Ty 18 liu
lugng gitta tic dung giy doc va tac dung diéu tri chinh 14 chi sb didu tri. Lidu luong
ctia hop chit theo sang ché mo ta & day nam trong pham vi ndng d6 luu hanh bao gdm

liéu lwong hiéu qua vdi it hodc khong c6 dgc tinh.

Sang ché dugc xéac dinh thém béng cach tham khao phﬁn vi du sau, ph?m vi du
ndy mo ta chi tiét v& didu ché hop chit va bao ché duoc pham theo séang ché va céc thir
nghiém dé stir dung hop chét va duoc phim theo sang ché. Hién nhién 14 d6i v6i nguoi
c6 hiéu biét trung binh trong linh vyc, nhidu cai bién, ca vé nguyén li€u va phuong

phap, co thé duoc thye hién ma khong di tréch khdi pham vi bao h cua sang ché.
Vi du thye hién sang ché

Trong phén vi du duéi day, nhitng chit viét tit dudi day c6 y nghia nhu sau.

Néu mot chit viét tit ndo d6 khong duge dinh nghia, thi n6 c6 ¥ nghia nhu dwoc chép

nhéan thong thudng.
CDI = 1,1’-cacbonyldiimidazol
DCM = diclometan
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DMAP = 4-N,N-dimetylaminopyridin

DMF = N,N-dimetylformamit
= gio
HATU = O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetrametyluroni hexaflophosphat

LC/MS = sic ky long/phd khébi

= phén tir gam
MTBE = metyl tert-butyl ete
rt= nhiét d§ trong phong
TEA = trietylamin
THF = tetrahydrofuraﬁ
TFA = axit trifloaxetic

Phuong thirc chung dé tdng hop phenylxycloalkylmetylamin 6 (So d6 1)

B sung ting giot dung dich phenylxycloalkylcacbonitril (3) (0,026mol) trong
50mL toluen & nhiét d6 0°C vao dung dich dugc khudy cia chét phan ing Grignard
(dung dich 2M trong ete, 0,065mol) trong mdi trudng khi quyén nito. Sau d6, hdn hop
phan ng dugc gia nhiét tir tr & nhiét d6 92°C trong thdi gian 18 gid. Tién trinh phan
tmg duoc gidm sat biang sic ky 16p méng (TLC). Hdn hop phan tng dugc lam lanh
xudng nhiét d6 trong phong va dugc cb trong didu kién ap suét giam. Phéan con lai
dugc pha lodng véi 30mL metanol khan va duge 1am lanh xubng nhiét d6 0°C va
NaBH, (2,5g) dugc bd sung tir tir vao theo timg phin. H3n hop tao ra dugc khudy cho
t6i khi hop chét trung gian imin chuyén ddi hoan toan thanh amin teong tng. Sau khi
phén Gng két thiic, metanol duoc loai bd béng cach lam bay hoi. Phan con lai dugc pha
lodng v6i etylaxetat, dugc rira bang natri bicacbonat bdo hoa, lam khé trén MgSO, va
dugc 1am bay hoi trong diéu kién 4p sudt gidm dé& thu duge
phenylxyclobutylmetylamin twong tng (6), hop chat nay dugc tinh ché bang sic ky cot
trén silicagel sir dung gradien ctia hexan va etylaxetat. San phdm tinh khiét 6a-m c6 dit
liéu "HNMR va/hoic dir lidu phd khéi thoa man.
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Vidy 1

3-Metyl-1-(1-(p-tolyl)xyclopropyl)butan-1-amin (6a). Dau khong mau (1,66g, 61%).
'HNMR (400 MHz, CDCly): 80,65-0,70 (m, 3H); 0,77-0,80 (m, 1H); 0,85 (d, J = 6,8
Hz, 6H); 0,98-1,11 (m, 2H); 1,22-1,30 (m, 2H); 1,70-1,77 (m, 1H); 2,10-1,13 (m, 1H);
2,28 (s, 3H); 7,09 (d, J = 8,0Hz, 2H); 7,20 (d, J = 8,0Hz, 2H). MS (ESI): m/z = 218,20
(M+H").

Vidu2

1-(1-(4-Clophenyl)xyclopropyl)-3-metylbutan-1-amin (6b). Dau khéng mau (1,60g,
60%). "HNMR (400 MHz, CDCl,): §0,65-0,70 (m, 3H); 0,77-0,80 (m, 1H); 0,85 (d, J
= 6,8 Hz, 6H); 0,87-1,01 (m, 1H); 1,18-1,27 (m, 3H); 1,69-1,73 (m, 1H);2,16 (d, ] =
10,4Hz, 1H); 7,23-7,24 (m, 4H). MS (ESI): m/z = 238,20 (M+H").

Vidu3

1-(1-(4-Flophenyl)xyclobutyl)-3-metylbutan-1-amin (6¢). Dau khéng mau (2,2g,
70%). "HNMR (400 MHz, CDCl;): 80,58-0,65 (m, 1H); 0,84 (d, J = 6,8 Hz, 3H); 0,88
(d, J = 6,8 Hz, 3H); 1,15-1,21 (m, 1H); 1,67-1,70 (m, 1H); 1,80-1,86 (m, 1H); 1,93-
1,98 (m, 1H); 2,12-2,18 (m, 1H); 2,28-2,37 (m, 3H); 2,97 (dd, J = 2,0Hz; 10,8Hz, 1H);
6,93- 7,08 (m, 3H); 7,12-7,16 (m, 1H).

Vidu 4

1-(1-(4-Clophenyl)xyclobutyl)-3-metylbutan-1-amin (6d). Dau khong mau (4,7g,
72%). "THNMR (400 MHz, CDCl;): 80,84 (d, J = 6,8 Hz, 3H); 0,88 (d, J = 6,8 Hz, 3H);
1,13-1,23 (m, 2H); 1,66-1,68 (m, 1H); 1,79-1,84 (m, 1H); 1,90-1,96 (m, 1H); 2,15-
2,16 (m, 1H); 2,25-2,33 (m, 3H); 2,98 (d, J = 10,8Hz, 1H); 7,06 (dd, J = 1,6; 8,4Hz,
2H); 7,24 (dd, J = 1,6; 8,4Hz, 2H).

Vidu$s

1-(1-(3,4-Piclophenyl)xyclobutyl)-3-metylbutan-1-amin (6¢). Ddu khéng mau (3,6g,
70%). "HNMR (400 MHz, CDCl,): §0,53-0,60 (m, 1H); 0,84 (d, J = 6,8 Hz, 3H); 0,88
(d, J = 6,8 Hz, 3H); 1,10-1,13 (m, 1H); 1,63-1,67 (m, 1H); 1,77-1,83 (m, 1H); 1,91-
1,97 (m, 1H); 2,12-2,16 (m, 1H); 2,21-2,33 (m, 3H); 2,97 (d, J = 10,8Hz, 1H); 6,96
(dd, J =2,0Hz; 8,4Hz, 1H); 7,19 (d, J = 2Hz; 1H); 7,32 (d, J = 8,4Hz, 1H).
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Vidu6

1-(1-(2,4-Diclophenyl)xyclobutyl)-3-metylbutan-1-amin (6f). Dau khéng mau (1,5g,
72%). "HNMR (400 MHz, CDCl;): 80,84 (d, J = 6,8 Hz, 3H); 0,88 (d, J = 6,8 Hz, 3H);
1,13-1,15 (m, 1H); 1,23-1,26 (m, 1H) 1,71-1,81 (m, 2H); 1,92-2,03 (m, 1H); 2,35-2,43
(m, 4H); 3,24 (dd, J = 2,0Hz; 10,8Hz, 1H); 7,02 (d, J = 8,4Hz, 1H); 7,16 (dd, ] = 2Hz;
8,4Hz, 1H); 7,29 (d, J = 2,4Hz, 1H).

Vidu7

1-(1-(3,4-Bimetoxyphenyl)xyclobutyl)-3-metylbutan-1-amin (6g). Dau khéng mau
(3,6g, 70%). '"HNMR (400 MHz, CDCL): 80,53-0,60 (m, 1H); 0,84 (d, J = 6,8 Hz,
3H); 0,88 (d, J = 6,8 Hz, 3H); 1,10-1,13 (m, 1H); 1,63-1,67 (m, 1H); 1,77-1,83 (m,
1H); 1,91-1,97 (m, 1H); 2,12-2,16 (m, 1H); 2,21-2,33 (m, 3H); 2,97 (d, J = 10,8Hz,
1H); 3,87 (s, 6H); 6,77-6,82 (m, 3H).

Vidu 8

1 1-(1-(4-Etoxyphenyl)xyclobutyl)-3-metylbutan-1-amin (6h). Dau khéng mau (1,06g,
72%). 'THNMR (400 MHz, CDCL;): 80,57-0,64 (m, 1H); 0,84 (d, J = 6,8 Hz, 3H); 0,88
(d, J = 6,8 Hz, 3H); 1,15-1,21 (m, 1H); 1,40 (t J = 6,8Hz, 3H); 1,67-1,69 (m, 1H);
1,79-1,84 (m, 1H); 1,90-1,96 (m, 1H); 2,14-2,16 (m, 1H); 2,27-2,36 (m, 3H); 2,98 (dd,
J=2,0 Hz; 10,8Hz, 1H); 4,02 (q, J = 6,8Hz, 2H); 6,83 (d, J = 8,4Hz, 2H); 7,05 (dd, J =
8,4Hz, 2H).

Vidu9

3-Metyl-1-(1-(4-(metylthio)phenyl)xyclobutyl)butan-1-amin (6i). Dau khong mau
(1,7g, 34%). '"HNMR (400 MHz, CDCL): §0,56-0,62 (m, 1H); 0,83 (d, J = 6,8 Hz,
3H); 0,88 (d, J = 6,8 Hz, 3H); 1,04-1,06 (s rong, 2H); 1,13-1,20 (m, 1H); 1,64-1,68 (m,
1H); 1,79-1,83 (m, 1H); 1,90-1,95 (m, 1H); 2,11-2,17 (m, 1H); 2,26-2,37 (m, 3H);
2,46 (s, 3H); 2,96 (d, J = 10,8Hz, 1H); 7,05 (d, J = 8,4Hz, 2H); 7,19 (d, J = 8,4Hz, 2H).
MS (ESI): m/z = 264,20 (M+H").

Vidu 10

3-Metyl-1-(1-(p-tolyl)xyclopentyl)butan-1-amin (6j). Dau khong mau (1,46g, 60%).
'HNMR (400 MHz, CDCl;): §0,68-0,78 (m, 1H); 0,83 (d, J = 6,8 Hz, 6H); 0,99 (s
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rong, 2H); 1,20-1,24 (m, 1H); 1,50-1,56 (m, 2H); 1,58-1,68 (m, 3H); 1,72-1,78 (m,
1H); 1,84-1,91 (m, 1H); 2,02-2,08 (m, 2H); 2,28 (s, 3H); 2,73 (d, J = 10,8Hz, 1H);
7,09 (d, J = 8,0Hz, 2H); 7,20 (d, J = 8,0Hz, 2H). MS (ESI): m/z = 246,20 (M+H").

Vidu 11

1-(1-(4-Metoxyphenyl)xyclopentyl)-3-metylbutan-1-amin  (6k). Diu khéng mau
(1,43g, 55%). "HNMR (400 MHz, CDCly): 80,66-0,77 (m, 2H); 0,81 (d, J = 6,8 Hz,
6H); 0,97-1,02 (s rong, 2H); 1,12-1,18 (m, 1H); 1,48-1,55 (m, 1H); 1,58-1,68 (m, 3H);
1,71-1,77 (m, 1H); 1,82-1,89 (m, 2H); 2,07-2,06 (m, 1H); 2,70 (d, J = 10,8Hz, 1H);
3,78 (s, 3H); 6,82 (d, J = 8,8Hz, 2H); 7,23 (d, J = 8,8Hz, 2H). MS (ESI): m/z = 262,20
(M+HD).

Vidu 12

3-Metyl-1-(1-(p-tolyl)xyclohexyl)butan-1-amin (61). Dadu khéng mau (1,46g, 60%).
'HNMR (400 MHz, CDCl,): §0,63-0,76 (m, 1H); 0,77 (d, J = 6,8Hz, 3H); 0,83 (d, ] =
6,8 Hz, 3H); 1,17-1,32 (m, 5H); 1,37-1,66 (m, 6H); 2,24-2,36 (m, 4H); 2,52 (d, J =
10,4Hz, 1H); 7,09 (d, J = 8,0Hz, 2H); 7,20 (d, J = 8,0Hz, 2H). MS (ESI): m/z = 260,20
(M+H").

Vidu 13

1-(1-(4-Clophenyl)xyclohexyl)-3-metylbutan-1-amin (6m). Dau khéng mau (0,8g,
32%). '"HNMR (400 MHz, CDCl;): §0,60-0,66 (m, 1H); 0,75 (d, J = 6,8 Hz, 3H); 0,81
(d, J = 6,8Hz, 3H); 0,95-1,00 (s rong, 2H); 1,11-2,25 (m, SH); 1,41-1,62 (m, 5H);
2,20-2,30 (m, 2H); 2,53 (d, J = 10,8Hz, 1H); 7,22 (d, J = 8,8Hz, 2H); 7,27 (d, ] =
8,8Hz, 2H). MS (ESI): m/z = 280,20 (M+H").

Phwong phép chung dé didu ché din xuit phenylxyclobutylmetylamin ete 7 va 8 (So
6 2)

B6 sung phenylxyclobutylmetylamin thich hop (6) (0,0009mol) vao dung dich
duoc khudy cua xesicacbonat (1,4g,5,0 dwong luong) trong 10mL DMF va hén hop
tao ra dugc khudy o nhiét d¢ trong phong trong thoi gian 4 gio. Sau d6, dung dich 4-
nitrobenzensulfonat thich hop (0,0045mol, 5 dwong lwong) trong 5SmL DMF duoc bd
sung trong thoi gian 5 phat. Hon hop tao ra dwoc khudy & nhiét do trong phong qua
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dém. Tién trinh phan tmg dugc gidm sat bang sic ky 16p mong (TLC). Hdn hop phén
ung dugc loc, dugce hoa loang véi 10mL etylaxetat, dugce rira bﬁng nude mudi va 1am
kho trén Na,SO,, duge 1am bay hoi dé tao ra din xuét phenylxyclobutylmetylamin ete
twong tmg (7, 8), cic din xuit nay dugc tinh ché bang sic ky cot silicagel st dung
gradien cua hexan va etylaxetat. San pham tinh khiét (7, 8) c6 dit liéu '"HNMR va/hodc
dit liéu phd khdi thoéa man. Cac din xuit ete triét quang lya chon (7, 8) duoc cho tién
hanh HPLC khong d6i ximg dé tao ra chét ddng phan (R) va (S) tinh khiét quang
twong tng. Pidu kién HPLC khong ddi xung: cot — CHIRAL PAK IA 4,6x 250mm,
5uM; pha di dong — DEA 0,1% trong hexan va etanol; phuong phép tach ddng thé voi
tdc d6 dong 0,8ml trén phut; thé tich bom 1,00ul; va thoi gian hoat dong 1a 20 phut.
Tt ca cac din xuit ete (7, 8) dwoc chuyén dbi thanh mudi HCl twong Umg nho x1r ly
bang HCI IN dioxan/nuéc, tiép theo bing qua trinh dong kho. Mubi hydroclorua cia
din xuét ete (7, 8) duoc thu nghiém trong cic thir nghiém dugc 1y van chuyén

monoamin (MAT)in vitro.
Vidu 14

1-(1-(4-Etoxyphenyl)xyclobutyl)-N-(2-metoxyetyl)-3-metylbutan-1-amin (7a). Déu
khong mau (100mg, hidu suit 28%). '"HNMR (400 MHz, CDCl): 8 0,57-0,66 (m, 1H);,
0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,08-1,12 (m, 1H); 1,41 (t, ] = 9,2Hz,
3H); 1,59-1,68 (m, 1H); 1,71-1,89 (m, 2H); 2,16-2,38 (m, 4H); 2,73 (d roéng, J =
3,2Hz, 1H); 2,88 (t, J = 6,8Hz, 2H); 3,32 (s, 3H); 3,45 (t, J = 7,2Hz, 2H); 4,03 (q, J =
7,2Hz, 2H); 6,83 (d, J = 8,4Hz, 2H); 7,16 (d, J = 8,4Hz, 2H). MS (ESI): m/z = 320,61
(M+H. -

Vidu 15

N-(2-Etoxyetyl)-1-(1-(4-etoxyphenyl)xyclobutyl)-3-metylbutan-1-amin ~ (7b). Dau
khéng mau (70mg, hidu suit 27%). "HNMR (400 MHz, CDCls): § 0,57-0,66 (m, 1H);
0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,08-1,12 (m, 1H); 1,21 (t, J = 9,6Hz,
3H); 1,38-1,44 (m, 4H); 1,59-1,66 (m, 1H); 1,75-1,86 (m, 2H); 2,15-2,18 (m, 1H);
2,28-2,37 (m, 3H); 2,73 (d rong, J = 11,6Hz, 1H); 2,73-2,92 (m, 2H); 3,43-3,50 (m,
3H); 4,03 (q, J = 7,2Hz, 2H); 6,83 (d, J = 8,4Hz, 2H); 7,16 (d, J = 8,4Hz, 2H). MS
(ESD): m/z = 334,72 (M+H)).
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Vidu 16

1-(1-(4-Etoxyphenyl)xyclobutyl)-3-metyl-N-(2-propoxyetyl)butan-1-amin (7c). Dau
khong mau (80mg, hiéu suit 27%). 'HNMR (400 MHz, CDClLy): 6 0,57-0,66 (m, 1H);
0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 0,91-0,92 (m, 6H); 1,00-1,08 (m, 1H);
1,39-1,46 (m, 4H); 1,52-1,64 (m, 3H); 1,73-1,86 (m, 2H); 2,17-2,40 (m, 4H)§ 2,73 (s
rong, 1H); 2,88-2,94 (m, 2H); 3,36 (t, J = 6,8Hz, 2H); 3,48 (d, J = 10,8Hz, 2H); 4,03
(q, J = 7,2Hz, 2H); 6,83 (d, J = 8,4Hz, 7,16 (d, J = 8,4Hz, 1H). MS (ESI): m/z =
348,40 (M+H"). |

Vidu 17

N-(2-Butoxyetyl)-1-(1-(4-etoxyphenyl)xyclobutyl)-3-metylbutan-1-amin  (7d). Déu
khong mau (100mg, higu suit 27%). 'HNMR (400 MHz, CDCL): § 0,57-0,66 (m, 1H);
0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 0,92 (t, J = 9,6Hz, 3H); 1,08-1,12 (m,
1H); 1,32-1,44 (m, 5H); 1,49-1,64 (m, 3H); 1,78-1,86 (m, 1H); 2,04-2,15 (m, 1H);
2,26-2,39 (m, 2H); 2,73 (d rong, J = 11,6Hz, 1H); 2,86-2,91 (m, 2H); 3,38-3,48 (m,
4H); 3,64 (t, J = 7,2H, 1H); 4,03 (q, ] = 7,2Hz, 2H); 4,277 (t, J = 6,8Hz, 1H); 6,82 (d, J
= 8,4Hz, 2H); 7,15 (d, J = 8,4Hz, 2H). MS (ES]): m/z = 362,57 (M+H").

Vidu 18

1-(1-(4-Etoxyphenyl)xyclobutyl)-N-(2-isobutoxyetyl)-3-metylbutan-1-amin (7¢). Dau
khong mau (90mg, hidu suét 27%). "THNMR (400 MHz, CDCL;): & 0,57-0,66 (m, 1H);
0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 0,90-1,04 (m, 6H); 1,08-1,12 (m, 1H);
1,38-1,44 (m, 4H); 1,60-1,68 (m, 1H); 1,70-1,91 (m, 3H); 2,13-2,20 (m, 1H); 2,27-
2,42 (m, 3H); 2,71 (d, J = 8,4Hz, 1H); 2,85-2,92 (m, 2H); 3,17 (d, J = 6,4Hz, 2H); 3,58
(t, J=7,2H, 1H); 4,03 (q, J = 7,2Hz, 2H); 6,82 (d, J = 8,4Hz, 2H); 7,15 (d, J = 8,4Hz,
2H). MS (ESI): m/z = 362,57 (M+H").

Vidu 19
N-(2-Etoxyetyl)-3-metyl-1-(1-(4-(metylthio)phenyl)xyclobutyl)butan-1-amin (7).

Déu khong mau (0,20g, 20%). '"HNMR (400 MHz, CDCls): 80,60-0,66 (m, 1H); 0,82
(d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,06-1,09 (m, 1H); 1,17 (t, J = 7,2Hz, 3H);
1,61-1,60 (m, 1H); 1,70-1,77 (m,1H); 1,82-1,88 (1H); 2,14-2,19 (m, 3H); 2,23-2,29
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(m, 2H); 2,35-2,41 (m, 1H); 2,46 (s, 3H); 2,72 (d, J = 10Hz, 1H); 2,88 (t, J = 7,2H,
2H); 3,42-3,48 (m, 3H); 7,02 (d, J = 8,8Hz, 2H); 7,20 (d, J = 8,8Hz, 2H). MS (ESI):
m/z = 336,20 (M+H)).

Vidu 20
N-(4-Etoxybutyl)-3-metyl-1-(1-(4-(metylthio)phenyl)xyclobutyl)butan-1-amin (7g).

Dau khong mau (0,21g, 20%). 'HNMR (400 MHz, CDCL;): §0,60-0,66 (m, 1H); 0,82
(d, J = 6,8Hz, 3H); 0,87 (d, ] = 6,8Hz, 3H); 1,87 (t, ] = 7,2Hz, 3H); 1,47-1,83 (m, 6H);
2,04-2,22 (m, 3H); 2,27-2,32 (m, 2H); 2,46 (s, 3H); 3,40-3,49 (m, 5H); 4,10-4,15 (m,
4H); 7,02 (d, J = 8,8Hz, 2H); 7,20 (d, J = 8,8Hz, 2H). MS (ESI): m/z = 364,20
(M+H").

Vidu 2l

1-(1-(4-Clophenyl)xyclobutyl)-N-(2-etoxyetyl)-3-metylbutan-1-amin  (7h). 'HNMR
(400 MHz, CDCl,): 8 0,63-0,71 (m, 1H); 0,81 (d, J = 6,8Hz, 3H); 0,86 (d, ] = 6,8Hz,
3H); 1,01-1,07 (m, 1H); 1,17 (t, J = 7,2Hz, 3H); 1,59-1,66 (m, 1H); 1,70-1,77 (m, 1H);
1,83-1,90 (m, 1H); 2,12-2,17 (m, 1H); 2,22-2,29 (m, 2H); 2,36-2,43 (m, 1H); 2,73 (dd,
J =2,4Hz; 10,0Hz, 1H); 2,88 (t, J =5,6Hz, 2H); 3,43-3,48 (m, 4H); 7,16 (d J = 8,4Hz,
2H); 7,23 (d, J = 8,4Hz, 2H). MS (ESI): m/z = 325,10 (M+H").

Vidu 22

N-(2-Etoxyetyl)-1-(1-(4-flophenyl)xyclobutyl)-3-metylbutan-1-amin ~ (7i). 'HNMR
(400 MHz, CDCl;): 60,64-0,71 (m, 1H); 0,82 (d, J = 6,8Hz, 3H); 0,86 (d, J = 6,8Hz,
3H); 1,02-1,08 (m, 1H); 1,17 (t, J = 7,2Hz, 3H); 1,59-1,66 (m, 1H); 1,70-1,78 (m, 1H);
1,83-1,92 (m, 1H); 2,12-2,17 (m, 2H); 2,21-2,31 (m, 2H); 2,36-2,43 (m, 1H); 2,72 (dd,
J=2,4Hz; 10,0Hz, 1H); 2,88 (t, J =5,6Hz, 2H); 3,43-3,44 (m, 4H); 6,95 (t, J = 8,8Hz,
2H); 7,18 (dd, J = 5,2Hz; 8,8Hz, 2H). MS (ESI): m/z = 308,67 (M+H").

Vi du 23

N-(2-Etoxyetyl)-3-metyl-1-(1-(p-tolyl)xyclopropyl)butan-1-amin (7j). Dau kh6ng mau
(0,24g, 22%). '"HNMR (400 MHz, CDCl;): §0,46-0,50 (m, 1H); 0,67-0,72 (m, 1H);
0,75-0,79 (m, 1H); 0,80 (d, J = 6,8Hz, 3H); 0,83 (d, J = 6,8Hz, 3H);; 1,04-1,13 (m,
1H); 1,16-1,20 (m, 4H); 1,23-1,31 (m, 1H); 1,70-1,76 (m, 1H); 1,94-1,98 (m, 1H);
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2,30 (s, 3H); 2,75-2,80 (m, 1H); 3,21-3,27 (m, 1H); 3,45-3,54 (m, 4H); 7,06 (d, J =
7,2Hz, 2H); 7,20 (d, J = 7,2Hz, 2H). MS (ESI): m/z = 290,20 (M+H").

Vidu 24

1-(1-(4-Clophenyl)xyclopropyl)-N-(2-etoxyetyl)-3-metylbutan-1-amin ~ (7k). Dau
khong méau (0,22g, 24%). '"HNMR (400 MHz, CDCl,): §0,47-0,52 (m, 1H); 0,65-0,71
(m, 1H); 0,75-0,89 (m, 7H); 1,02-1,09 (m, 1H); 1,18 (t, J = 7,2Hz, 3H); 1,19-1,27 (m,
1H); 1,44 (s rong, 2H); 1,68-1,73 (m, 1H); 1,95-1,98 (m, 1H); 2,73-2,79 (m, 1H); 3,17-
3,23 (m, 1H); 3,47-3,53 (m, 2H); 7,06 (d, J = 7,2Hz, 2H); 7,17 (d, J = 7,2Hz, 2H). MS
(ESD): m/z = 310,20 (M+H").

Vidu 25

N-(2-Etoxyetyl)-3-metyl-1-(1-(p-tolyl)xyclopentyl)butan-1-amin (71). Dau khong mau
(0,27g, 22%). '"HNMR (400 MHz, CDCl,): 80,60-0,75 (m, 1H); 0,75 (d, J = 6,8Hz,
3H); 0,78 (d, J = 6,8Hz, 3H); 1,06-1,21 (m,1H); 1,18 (t, J = 7,2Hz, 3H); 1,26-1,47 (m,
3H); 1,57-1,65 (m, 3H); 1,72-1,80 (m, 1H); 1,84-2,00 (m, 3H); 2,34 (s, 3H); 2,54 (d, J
= 8,4Hz, 1H); 2,78-2,85 (m, 1H); 2,86-2,90 (m, 1H); 3,15-3,49 (m, 4H);; 6,81 (d, J =
8,8Hz, 2H); 7,26 (d, J = 8,8Hz, 2H). MS (ESI): m/z = 317,20 (M+H").

Vidu 26

N-(2-Etoxyetyl)-1-(1-(4-metoxyphenyl)xyclopentyl)-3-metylbutan-1-amin (7m).

Diu khéng mau (0,27g, 22%). '"HNMR (400 MHz, CDCl;): §0,60-0,75 (m, 1H); 0,75
(d, J = 6,8Hz, 3H); 0,78 (d, J = 6,8Hz, 3H); 1,06-1,21 (m,1H); 1,18 (t, ] = 7,2Hz, 3H);
1,26-1,47 (m, 3H); 1,57-1,65 (m, 3H); 1,72-1,80 (m, 1H); 1,84-2,00 (m, 3H); 2,51 (d,J
= §8,4Hz, 1H); 2,78-2,85 (m, 1H); 2,86-2,90 (m, 1H); 3,15-3,45 (m, 4H); 3,77 (s, 3H);
6,81 (d, J = 8,8Hz, 2H); 7,26 (d, J = 8,8Hz, 2H). MS (ESI): m/z = 334,20 (M+H").
Viduy 27

N-(4-etoxybutyl)-3-metyl-1-(1-(p-tolyl)xyclohexyl)butan-1-amin (7n). Dau khong
mau (0,18g, 20%). '"HNMR (400 MHz, CDCL): §0,67-0,72 (m, 1H); 0,75 (d, J =
6,8Hz, 3H); 0,78 (d, J = 6,8Hz, 3H); 1,13-1,26 (m, 8H); 1,36-1,44 (m, 3H); 1,49-1,59
(m, 7H); 2,16 (d, J = 12,8Hz, 1H); 2,21-2,35 (m, 5H); 2,44-2,50 (m, 1H); 2,65-2,69

-42-



19338

(m, 1H); 3,34-3,48 (m, 4H); 7,23 (d, J = 8,8Hz, 2H); 7,28 (d, J = 8,8Hz, 2H). MS
(ESI): m/z = 360,20 (M+H)).

Vidu 28

1-(1-(4-Clophenyl)xyclohexyl)-N-(4-etoxybutyl)-3-metylbutan-1-amin ~ (70). Déu
khong mau (0,18g, 20%). 'HNMR (400 MHz, CDCl,): 80,58-0,65 (m, 1H); 0,75 (d, J
= 6,8Hz, 3H); 0,78 (d, J = 6,8Hz, 3H); 1,07-1,13 (m, 1H); 1,56-1,26 (m, 6H); 1,38-
1,63 (m, 10H); 2,13 (d, J = 14,0Hz, 1H); 2,21 (d, J = 10Hz, 1H); 2,28 (d, J = 13,6Hz,
1H); 2,45-2,51 (m, 1H); 2,68-2,74 (m, 1H); 3,36-3,48 (m, 4H); 7,23 (d, J = 8,8Hz,
2H); 7,28 (d, J = 8,8Hz, 2H). MS (ESI): m/z = 381,20 (M+H").

Vidu 29

1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(2-etoxyetyl)-3-metylbutan-1-amin  (8a). Déu
kh6ng mau (87mg, hiéu suit 27%). '"HNMR (400 MHz, CDCL;): § 0,61-0,68 (m, 1H);
0,84 (d, J = 6,8Hz, 3H); 0,89 (d, J = 6,8Hz, 3H); 1,03-1,04 (m, 1H); 1,08 (t, J = 7,2Hz,
3H); 1,62-1,63 (m, 1H); 1,75-1,78 (m, 1H); 1,88-1,91 (m, 1H); 2,21-2,38 (m, 4H);
2,75 (dd, J = 2,4Hz; 10,0Hz, 1H); 2,96-3,02 (m, 2H); 3,41 (q, J = 7,2Hz, 2H); 3,44 (t,J
= 4,4Hz, 2H); 7,06 (dd, J = 2,4Hz; 8,4Hz, 1H); 7,31 (d, J = 2,0Hz, 1H); 7,34 (d, J =
8,4Hz, 1H). MS (ESI): m/z = 360,10 (M+H").

Vidu 30
(R)-1-(1-(3,4-biclophenyl)xyclobutyl)-N-(2-metoxyetyl)-3-metylbutan-1-amin (8b).

Diu khéng mau (60mg, hidu sut 28%). "HNMR (400 MHz, CDCl,): & 0,64-0,71 (m,
1H); 0,84 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,04 (t, J = 12Hz, 1H); 1,53 (s
rong, 1H); 1,62-1,65 (m, 1H); 1,73-1,81 (m, 1H); 1,88-1,91 (m, 1H); 2,15-2,25 (m,
3H); 2,37-2,44 (m, 1H); 2,74 (d, ] = 8,4Hz, 1H); 2,75-2,94 (m, 2H); 2,96 (s, 3H). 3,44
(t, T = 10,8Hz, 2H); 7,06 (d, J = 8,0Hz, 1H); 7,33 (s, 1H); 7,34 (d, J = 8,0Hz, 1H). MS
(ESI): m/z = 346,03 (M+H").

Vidu 31
(8)-1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(2-metoxyetyl)-3-metylbutan-1-amin (8c).

Diu khéng mau (100mg, hidu suit 27%). "HNMR (400 MHz, CDCl,): § 0,64-0,71 (m,
1H); 0,84 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,04 (t, J = 12Hz, 1H); 1,53 (s
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rong, 1H); 1,62-1,65 (m, 1H); 1,73-1,81 (m, 1H); 1,88-1,91 (m, 1H); 2,15-2,25 (m,
3H); 2,37-2,44 (m, 1H); 2,74 (d, ] = 8,4Hz, 1H); 2,75-2,94 (m, 2H); 2,96 (s, 3H);3,44
(t, J = 10,8Hz, 2H); 7,06 (d, J = 8,0Hz, 1H); 7,33 (s, 1H); 7,34 (d, J = 8,0Hz, 1H). MS
(ESI): m/z = 346,03 (M+H).

Vidu 32

(R)-1-(1-(3,4-biclophenyl)xyclobutyl)-N-(3-propoxypropyl)-3-metylbutan-1-amin
(8d). Dau khéng mau (87mg, hidu sudt 27%). "HNMR (400 MHz, CDCL): § 0,57-0,66
(m, 1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 0,91 (t, J = 9,6Hz, 3H);
1,00-1,08 (m, 1H); 1,56-1,64 (m, 5H); 1,66-1,80 (m, 2H); 1,83-1,96 (m, 1H); 2,09-
2,30 (m, 3H); 2,37-2,46 (m, 1H); 2,72-2,94 (m, 3H); 3,37 (t, J = 10,8Hz, 2H); 3,49 (t,J
= 10,8Hz, 2H); 7,07 (dd, J = 3,2Hz, 11,2Hz, 1H); 7,32 (s, 1H); 7,33 (d, J = 8,4Hz, 1H).
MS (ESI): m/z = 388,30 (M+H").

Vi du 33

(8)-1-(1-(3,4-biclophenyl)xyclobutyl)-N-(3-propoxypropyl)-3-metylbutan-1-amin
(8¢). Dau khong mau (60mg, hidu sudt 27%). "HNMR (400 MHz, CDClL;): § 0,57-0,66
(m, 1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J] = 6,8Hz, 3H); 0,91 (t, J = 9,6Hz, 3H);
1,00-1,08 (m, 1H); 1,56-1,64 (m, 5H); 1,66-1,80 (m, 2H); 1,83-1,96 (m, 1H); 2,09-
2,30 (m, 3H); 2,37-2,46 (m, 1H); 2,72-2,94 (m, 3H); 3,37 (t, J = 10,8Hz, 2H); 3,49 (t, J
= 10,8Hz, 2H); 7,07 (dd, J = 3,2Hz, 11,2Hz, 1H); 7,32 (s, 1H); 7,33 (d, J = 8,4Hz, 1H).
MS (ESI): m/z = 388,30 (M+H").

Vidu 34

(R)-N-(3-Butoxypropyl)-1-(1-(3,4-diclophenyl)xyclobutyl)-3-metylbutan-1-amin (8f).
Dau khéng mau (130mg, hiéu sudt 27%). "HNMR (400 MHz, CDCL): § 0,59-0,64 (m,
1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 0,91 (t, J = 9,6Hz, 3H); 1,04-
1,07 (m, 1H); 1,32-1,40 (m, 2H); 1,50-1,56 (m, 3H); 1,57-1,79 (m, 4H); 1,87-1,92 (m,
1H); 2,10-2,27 (m, 3H); 2,38-2,42 (m, 1H); 2,72-2,94 (m, 3H); 3,37 (t, J = 10,8Hz,
2H); 3,49 (t, J = 10,8Hz, 2H); 7,07 (dd, J = 2,0Hz, 8,0Hz, 1H); 7,32 (s, 1H); 7,33 (d, J
= 8,0Hz, 1H). MS (ESI): m/z = 402,03 (M+H").

Vidy 35
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(S)-N-(3-Butoxypropyl)-1-(1-(3,4-diclophenyl)xyclobutyl)-3-metylbutan-1-amin (8g).
Dau khéng mau (130mg, hiéu sudt 27%). '"HNMR (400 MHz, CDCls): & 0,59-0,64 (m,
1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 0,91 (t, J = 9,6Hz, 3H); 1,04-
1,07 (m, 1H); 1,32-1,40 (m, 2H); 1,50-1,56 (m, 3H); 1,57-1,79 (m, 4H); 1,87-1,92 (m,
1H); 2,10-2,27 (m, 3H); 2,38-2,42 (m, 1H); 2,72-2,94 (m, 3H); 3,37 (t, J = 10,8Hz,
2H); 3,49 (t, J = 10,8Hz, 2H); 7,07 (dd, J = 2,0Hz, 8,0Hz, 1H); 7,32 (s, 1H); 7,33 (d, J
= 8,0Hz, 1H). MS (ESI): m/z = 402,03 (M+H").

Vidu 36

(R)-1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(4-metoxybutyl)-3-metylbutan-1-amin (8h).
Dau khéng mau (60mg, hiéu sudt 27%). '"HNMR (400 MHz, CDCL): § 0,57-0,66 (m,
1H); 0,84 (d, J = 8,8Hz, 3H); 0,89 (d, J = 8,8Hz, 3H); 1,00-1,08 (m, 1H); 1,43-1,68 (m,
6H); 1,71-1,94 (m, 2H); 2,10-2,45 (m, 4H); 2,66-2,84 (m, 3H); 3,31 (s, 3H);3,37 (t,J =
10,8Hz, 2H); 7,07 (dd, J = 3,2Hz, 11,6Hz, 1H); 7,32 (s, 1H); 7,34 (d, J = 11,6Hz, 1H).
MS (ESI): m/z = 374,26 (M+H").

Vidu 37

(S)-1-(1-(3,4-Piclophenyl)xyclobutyl)-N-(4-metoxybutyl)-3-metylbutan-1-amin (8i). Dau
khong méau (60mg, hidu suit 27%). "HNMR (400 MHz, CDCl;): § 0,57-0,66 (m, 1H);
0,84 (d, J = 8,8Hz, 3H); 0,89 (d, J = 8,8Hz, 3H); 1,00-1,08 (m, 1H); 1,43-1,68 (m, 6H);
1,71-1,94 (m, 2H); 2,10-2,45 (m, 4H); 2,66-2,84 (m, 3H); 3,31 (s, 3H);3,37 (t, ] =
10,8Hz, 2H); 7,07 (dd, J = 3,2Hz, 11,6Hz, 1H); 7,32 (s, 1H); 7,34 (d, J = 11,6Hz, 1H).
MS (ESI): m/z =374,26 (M+H").

Vidu 38
(R)-1-(1-(3,4-biclophenyl)xyclobutyl)-N-(4-etoxybutyl)-3-metylbutan-1-amin (8j).

Déu khong mau (100mg, hiéu suit 27%). '"HNMR (400 MHz, CDCl,): & 0,57-0,66 (m,
1H); 0,84 (d, J = 9,2Hz, 3H); 0,89 (d, J = 9,2Hz, 3H); 1,01-1,08 (m, 1H); 1,20 (t, J =
9,2Hz, 3H); 1,43-1,64 (m, 6H); 1,71-1,94 (m, 2H); 2,09-2,41 (m, 4H); 2,66-2,84 (m,
3H); 3,40-3,51 (m, 4H). 7,08 (dd, J = 2,8Hz, 10,8Hz, 1H); 7,32 (s, 1H); 7,34 (d, ] =
10,8Hz, 1H). MS (ESI): m/z = 388,26 (M+H").

Vidu 39
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(8)-1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(4-etoxybutyl)-3-metylbutan-1-amin ~ (8k).
Déu khéng mau (100mg, hidu sudt 27%). "HNMR (400 MHz, CDCL,): & 0,57-0,66 (m,
1H); 0,84 (d, J = 9,2Hz, 3H); 0,89 (d, J = 9,2Hz, 3H); 1,01-1,08 (m, 1H); 1,20 (t,J =
9,2Hz, 3H); 1,43-1,64 (m, 6H); 1,71-1,94 (m, 2H); 2,09-2,41 (m, 4H); 2,66-2,84 (m,
3H); 3,40-3,51 (m, 4H). 7,08 (dd, J = 2,8Hz, 10,8Hz, 1H); 7,32 (s, 1H); 7,34 (d, ] =
10,8Hz, 1H). MS (ESI): m/z = 388,26 (M+H").

Vidu 40

1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(4-isobutoxybutyl)-3-metylbutan-1-amin  (8I).
Diu khéng mau (87mg, hiéu suit 27%). '"HNMR (400 MHz, CDCl,): § 0,59-0,64 (m,
1H); 0,84 (d, J = 9,2Hz, 3H); 0,89 (d, J = 9,2Hz, 3H); 0,91 (s rong, 6H); 1,01-1,07 (m,
1H); 1,45-1,63 (m, 6H); 1,66-1,92 (m, 3H); 2,10-2,31 (m, 2H); 2,37-2,49 (m, 2H);
2,68-2,82 (m, 3H); 3,16 (d, J = 6,4Hz, 2H); 3,40 (t, J = 6,4H, 2H); 7,08 (dd, J = 2,8Hz,
10,8Hz, 1H); 7,32 (s, 1H); 7,33 (d, J = 10,8Hz, 1H). MS (ESI): m/z = 416,26 (M+H").

Vidy 41

- 1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(2-etoxyetyl)propan-1-amin (8n). 'HNMR (400
MHz, CDCly): 8 0,69-0,74 (m, 1H); 0,89 (d, J = 6,8Hz, 3H); 1,19 (t, J = 6,8Hz, 3H);
1,39-1,47 (m, 1H); 1,71-1,78 (m, 1H); 1,86-1,96 (m, 1H); 2,17-2,27 (m, 3H); 2,36-
2,43 (m, 1H); 2,54 (dd, J = 2,4Hz; 10,0Hz, 1H); 2,79-2,85 (m, 1H); 2,88-2,94 (m, 1H);
3,43-3,49 (m, 4H); 7,06 (dd, J = 2,4Hz; 8,4Hz, 1H); 7,30 (s, 1H); 7,32 (d, J = 8,4Hz,
1H). MS (ESI): m/z = 332,60 (M+H").

Vidu 42

1-(1-(3,4-Dimetoxyphenyl)xyclobutyl)-N-(2-metoxyetyl)-3-metylbutan-1-amin - (80).
Dau khéng mau (100mg, hiéu sudt 27%). '"HNMR (400 MHz, CDCL;): & 0,72-0,78 (m,
1H); 0,84 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,06-1,12 (m, 1H); 1,60-1,68 (m,
1H); 1,77-1,91 (m, 2H); 2,13-2,20 (m, 1H); 2,28-2,40 (m, 3H); 2,72 (d rong, J =
9,2Hz, 1H); 2,89 (t, J = 5,6Hz, 2H); 3,32 (s, 3H); 3,45 (t, ] = 7,2Hz, 2H); 3,87 (s, 6H);
6,77-6,82 (m, 3H). MS (ESI): m/z = 336,70 (M+H").

Vidu 43

1-(1-(3,4-Dimetoxyphenyl)xyclobutyl)-N-(2-etoxyetyl)-3-metylbutan-1-amin (8p).
Dau khong mau (88mg, hidu suit 27%). '"HNMR (400 MHz, CDCL;): § 0,72-0,78 (m,
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1H); 0,84 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,06-1,12 (m, 1H); 1,18 (t, J =
6,8Hz, 3H); 1,52 (s rong, 1H); 1,62-1,67 (m, 1H); 1,77-1,89 (m, 2H); 2,15-2,18 (m,
1H); 2,29-2,32 (m, 2H); 2,36-2,40 (m, 1H); 2,72 (dd, J = 3,2Hz; 6,8Hz, 1H); 2,88 (t, J
= 1,6Hz, 2H); 3,45-3,49 (m, 3H); 3,87 (s, 6H); 6,77-6,82 (m, 3H). MS (ESI): m/z =
350,80 (M+H").

Vidu 44

1-(1-(3,4-Dimetoxyphenyl)xyclobutyl)-N-(3-metoxypropyl)-3-metylbutan-1-amin
(8¢). Dau khong mau (80mg, hiéu sut 27%). '"HNMR (400 MHz, CDCl,): § 0,70-0,74
(m, 1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, ] = 6,8Hz, 3H); 1,06-1,12 (m, 1H); 1,63-1,72
(m, 3H); 1,76-1,88 (m, 2H); 2,13-2,16 (m, 1H); 2,27-2,32 (m, 2H); 2,37-2,40 (m, 1H);
2,71 (dd, J = 2,4Hz; 9,6Hz, 1H); 2,80-2,84 (m, 2H); 3,32 (s, 3H); 3,45 (t, J = 6,4Hz,
2H); 3,87 (s, 6H); 6,76-6,82 (m, 3H). MS (ESI): m/z = 350,80 (M+H").

Vi du 45

1-(1-(3,4-Pimetoxyphenyl)xyclobutyl)-N-(3-etoxypropyl)-3-metylbutan-1-amin (8r). Dau
khong mau (100mg, hidu suit 27%). 'HNMR (400 MHz, CDCl): § 0,70-0,74 (m, 1H);
0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,08-1,12 (m, 1H); 1,19 (t, ] = 6,8Hz,
3H); 1,63-1,72 (m, 3H); 1,76-1,88 (m, 2H); 2,13-2,16 (m, 1H); 2,27-2,32 (m, 2H);
2,37-2,40 (m, 1H); 2,71 (dd, J = 2,4Hz; 9,6Hz, 1H); 2,82 (t, J = 6,4Hz, 2H); 3,43-3,50
(m, 4H); 3,87 (s, 6H); 6,76-6,82 (m, 3H). MS (ESI): m/z = 364,62 (M+H").

Vidu 46

1-(1-(3,4-Pimetoxyphenyl)xyclobutyl)-N-(4-metoxybutyl)-3-metylbutan-1-amin (8s).
Dau khong mau (130mg, hiéu suét 27%). '"HNMR (400 MHz, CDCl,): & 0,70-0,74 (m,
1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, ] = 6,8Hz, 3H); 1,08-1,12 (m, 1H); 1,57-1,64 (m,
6H); 1,78-1,89 (m, 3H); 2,13-2,16 (m, 1H); 2,27-2,32 (m, 2H); 2,37-2,40 (m, 1H);
2,74 (s rong, 1H); 3,27 (s rong, 3H); 3,36 (t, J = 5,6Hz, 2H); 3,87 (s, 6H); 6,76-6,82
(m, 3H). MS (ESI): m/z = 364. 62 (M+H").

Vi du 47

1-(1-(3,4-dimetoxyphenyl)xyclobutyl)-N-(4-etoxybutyl)-3-metylbutan-1-amin (8t).
Diu khéng mau (100mg, hiéu sut 27%). '"HNMR (400 MHz, CDCLy): & 0,69-0,74 (m,
1H); 0,83 (d, J = 6,8Hz, 3H); 0,88 (d, J = 6,8Hz, 3H); 1,04-1,12 (m, 1H); 1,19 (t, ] =
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6,8Hz, 3H); 1,24-1,30 (m, 3H); 1,45-1,51 (m, 2H); 1,58-1,65 (m, 2H); 2,14-2,18 (m,
1H); 2,27-2,40 (m, 3H); 2,69-2,78 (m, 3H); 3,39-3,42 (m, 4H); 3,87 (s, 6H); 6,76-6,82
(m, 3H). MS (ESI): m/z = 378,20 (M+H").

Phuong phap chung dé didu ché din xuét phenylxyclobutylmetylamin thioete 12 va 13
(So db 3)

B sung ting giot dung dich dixyclohexylcacbodiimit (DCC) (1,4g, 0,0070mol,
1,2 duong lugng) trong 10mL DCM vio dung dich dugc khudy cua
phenylxycloalkylmetylamin (6) (1 dwong lugng), axit alkylthioalkylcarboxylic (14)
(1,2 duong lugng) va DMAP (0,6g, 1 duwong lugng) trong 20mL DCM & nhiét 6 0°C
trong méi truong khi quyén nito. Sau khi hoan thanh viéc bd sung, hon hop phan tng
duogc khudy & nhiét d6 trong phong trong thoi gian 15 gio. ~~Tié’n trinh phan ung dugc
giam sat bang sic ky 16p mong (TLC). Hdn hop phan tng dugc loc va phan dich loc
dugc co trong didu kién 4p suit giam. Phin con lai dugc tinh ché bang sic ky cot
silicagel d tao ra amit twong tng (15) 13 chit rén mau trang véi hiéu suit 70-90%. BS
sung ting giot dung dich cua amit (15) (1 duong lugng) trong 20mL THF & nhiét o
0°C trong mdi trudng khi quyén nito vao huyén phu cua lithi nhém hydrua (LAH)
(0,417g,4,2 duong lugng) trong 20mL THF khan. Sau khi hoan thanh viéc bd sung,
hén hop phan img dugc dua vé nhiét d6 trong phong va sau d6 duge hdi luu trong thoi
gian 24 gid. Tién trinh phan g dwoc giam sat bing sic ky 16p mong (TLC). Hn hop
phan ing dugc 1am lanh xudng nhiét d6 0°C va dwgc lam ding bing cach bd sung
2,5mL nudc, tiép theo bang 4,5mL NaOH 10% va sau cing bang 2mL nudc. Sau khi
khudy mdt lic, ete dwgc bd sung. Khdi phan tng dugc loc qua xelit, dwoc rira bing
etylaxetat. Cac phan dich loc két hop dugc 1am bay hoi va phén con lai dugc tinh ché
bang sic ky silicagel sir dung gradien clia hexan va etylaxetat lam dung méi rira giai
dé tao ra cac dan xuét thioete tinh khiét twong tng (12, 13). Céc thioete tinh khiét (12,
13) c6 dit liu "HNMR va/hoic dit lidu phd khdi théa man.Cac din xuét ete triét quang
Iwa chon (12, 13) duogc cho tién hanh HPLC khong d6i xtng dé tao ra chit ddng phan
(R) va (S) tinh khiét quang tuong tmg sir dung cac didu kién twrong tw nhu dugc mod ta
d6i voi dan xuét ete (7,8) trén so dd 2. Tat ca cac din xudt thioete (12, 13) duoc

chuyén thanh mudi HCI twong tng nho xtr Iy bang HCl 1IN dioxan/nuéc, tiép theo
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bing qua trinh dong kho. Mubi hydroclorua cia din xuét thioete (12, 13) duogc thu

nghiém trong céc thit nghiém dugc 1y van chuyén monoamin (MAT) in vitro.
Vidu 48

N-(4-(Etylthio)butyl)-1-(1-(4-flophenyl)xyclobutyl)-3-metylbutan-1-amin (12a). Dau
khéng mau (0,47g, hiéu suit 51%). "HNMR (400 MHz, CDCl,): §0,57-0,63 (m, 1H);
0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,03-1,06 (m, 1H); 1,26 (t, J = 7,2Hz,
3H); 1,47-1,54 (m, 2H); 1,56-1,67 (m, 3H); 1,71-1,77 (m, 1H); 1,84-1,92 (m, 1H);
2,10-2,17 (m, 1H); 2,20-2,26 (m, 2H); 2,34-2,38 (m, 1H); 2,50-2,55 (m, 3H); 2,65-
2,72 (m, 2H); 2,74-2,80 (m, 2H); 6,97 (dd, J = 8,4Hz; 11,6Hz, 1H); 7,06 (dd, J = 1,6
Hz; 7,6 Hz, 1H); 7,12-7,17 (m, 2H). MS (ESI): m/z = 352,20 (M+H").

Vi du 49

1-(1-(4-Clophenyl)xyclobutyl)-N-(4-(etylthio)butyl)-3-metylbutan-1-amin (12b). Diu
khong mau (0,48g, hidu suit 51%). 'THNMR (400 MHz, CDCL): §0,60-0,66 (m, 1H);
0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,03-1,09 (m, 3H); 1,25 (t, J = 7,2Hz,
3H); 1,47-1,54 (m, 2H); 1,58-1,65 (m, 2H); 1,73-1,78 (m, 1H); 1,84-1,91 (m, 1H);
2,11-2,18 (m, 1H); 2,21-2,29 (m, 2H); 2,35-2,42 (m, 1H); 2,50-2,55 (m, 4H); 2,67-
2,77 (m, 3H); 7,16 (d, J = 8,8Hz, 2H); 7,25 (d, J = 8,8Hz, 2H). MS (ESI): m/z =
369,20 (M+H").

Vidu 50

1-(1-(4-Etoxyphenyl)xyclobutyl)-N-(2-(etylthio)etyl)-3-metylbutan-1-amin (12c). Dau
khéng méau (0,37g, hidu sudt 52%). '"HNMR (400 MHz, CDCL): §0,69-0,75 (m, 1H);
0,82 (d, J = 6,8Hz, 3H); 0,87 (d, ] = 6,8Hz, 3H); 1,05-1,11 (m, 1H); 1,26 (t, J = 7,2Hz,
3H); 1,40 (t J = 7,2Hz, 3H); 1,54-1,66 (m, 2H); 1,72-1,74 (m, 1H); 1,82-1,88 (m, 1H);
2,03-2,18 (m, 1H); 2,25-2,36 (m, 2H); 2,52 (q, J = 7,6Hz, 2H); 2,61 (t, ] = 6,8Hz, 2H);
2,70 (dd, J = 2,0Hz; 9,6Hz, 1H); 2,90 (t, J = 6,8Hz, 2H); 4,01 (q, J = 7,2Hz, 2H); 6,82
(d, J = 8,4Hz, 2H); 7,15 (d, J = 8,4Hz, 2H). MS (ESI): m/z = 350,20 (M+H").

Vidu 51

4-(Butylthio)-N-(1-(1-(4-etoxyphenyl)xyclobutyl)propyl)butan-1-amin (12d).
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Dau khong mau (0,47g, hiu suit 53%). '"HNMR (400 MHz, CDCl;): §0,72-0,80 (m,
1H); 0,84-0,91 (m, 6H); 1,34-1,46 (m, 6H); 1,48-1,65 (m, 6H); 1,71-1,80 (m, 1H);
1,82-1,89 (m, 1H); 2,15-2,37 (m, 4H); 2,46-2,51 (m, 5H); 2,63-2,75 (m, 2H); 4,01 (q, J
= 7,2Hz, 2H); 6,82 (d, ] = 8,4Hz, 2H); 7,15 (d, J = 8,4Hz, 2H). MS (ESI): m/z =
378,20 (M+H)).

Vidu 52

1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(2-(etylthio)etyl)-3-metylbutan-1-amin ~ (13a).
Diu khéng mau (0,41g, hiéu suit 53%). '"HNMR (400 MHz, CDCl;): §0,60-0,67 (m,
1H); 0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,03-1,06 (m, 2H); 1,26 (t, J =
7,2Hz, 3H); 1,55-1,61 (m, 1H); 1,70-1,74 (m, 1H); 1,80-1,86 (m, 1H); 2,08-2,14 (m,
1H); 2,18-2,23 (m, 2H); 2,30-2,35 (m, 1H); 2,43-2,50 (m, 2H); 2,53-2,60 (m, 2H);
2,68 (d, J =10,0Hz, 1H); 2,81-2,91 (m, 2H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,30 (d,
J=2,0H, 1H); 7,32 (d, ] = 8,4Hz, 1H). MS (ESI): m/z = 376,20 (M+H").

Vidu 53
N-(2-(Butylthio)etyl)-1-(1-(3,4-diclophenyl)xyclobutyl)-3-metylbutan-1-amin
(13b).Déu khong mau (0,27g, hidu suét 50%). '"HNMR (400 MHz, CDCl,): §0,60-0,67
(m, 1H); 0,81-0,92 (m, 9H); 1,04-1,10 (m, 1H); 1,34-1,45 (m, 2H); 1,50-1,58 (m, 2H);
1,60-1,65 (m, 1H); 1,73-1,78 (m, 1H); 1,85-1,91 (m, 1H); 2,15-2,19 (m, 1H); 2,23-
2,30 (m, 2H); 2,35-2,40 (m, 1H); 2,46-2,50 (m, 2H); 2,58-2,62 (m, 2H); 2,68 (dd, J =
2,4Hz; 10,0Hz, 1H); 2,85-2,93 (m, 2H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,30 (d,J =
2,0H, 1H); 7,32 (d, ] = 8,4Hz, 1H). MS (ESI): m/z = 403,20 (M+H").

Viduy 54
1-(1-(3,4-Diclophenyl)xyclobutyl)-N-(4-(etylthio)butyl)-3-metylbutan-1-amin (13c).

Déu khong mau (0,37g, hiéu sudt 52%). '"HNMR (400 MHz, CDCls): §0,57-0,63 (m,
1H); 0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,03-1,06 (m, 1H); 1,26 (t,J =
7,2Hz, 3H); 1,47-1,54 (m, 2H); 1,56-1,67 (m, 3H); 1,71-1,77 (m, 1H); 1,84-1,92 (m,
1H); 2,10-2,17 (m, 1H); 2,20-2,26 (m, 2H); 2,34-2,38 (m, 1H); 2,50-2,55 (m, 3H);
2,65-2,72 (m, 2H); 2,74-2,80 (m, 2H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,30 (d, J =
2,0H, 1H); 7,32 (d, J = 8,4Hz, 1H). MS (ESI): m/z = 403,20 (M+H").

Vi du 55
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N-(4-(Butylthio)butyl)-1-(1-(3,4-diclophenyl)xyclobutyl)-3-metylbutan-1-amin (13d).
Dau khéng mau (0,45g, hiéu suit 55%). '"HNMR (400 MHz, CDCl;): §0,57-0,63 (m,
1H); 0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 0,88 (t, J = 7,2Hz, 3H); 1,02-
1,05 (m, 1H); 1,36-1,43 (m, 2H); 1,48-1,65 (m, 7H); 1,73-1,77 (m, 1H); 1,85-1,90 (m,
1H); 2,10-2,16 (m, 1H); 2,18-2,25 (m, 2H); 2,34-2,39 (m, 1H); 2,48-2,52 (m, 4H);
2,65-2,80 (m, 3H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,30 (d, J = 2,0H, 1H); 7,32 (d, ] =
8,4Hz, 1H). MS (ESI): m/z = 431,20 (M+H").

Vi du 56
1-(1-(2,4-Diclophenyl)xyclobutyl)-N-(4-(etylthio)butyl)-3-metylbutan-1-amin  (13e).
Diu khéng mau (0,57g, hiéu suit 51%). "HNMR (400 MHz, CDCl;): §0,57-0,63 (m,
1H); 0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,03-1,06 (m, 1H); 1,26 (t, J =
7,2Hz, 3H); 1,47-1,54 (m, 2H); 1,56-1,67 (m, 3H); 1,71-1,77 (m, 1H); 1,84-1,92 (m,
1H); 2,10-2,17 (m, 1H); 2,20-2,26 (m, 2H); 2,34-2,38 (m, 1H); 2,50-2,55 (m, 3H);

2,65-2,72 (m, 2H); 2,74-2,80 (m, 2H); 7,02 (d, J = 8,4Hz, 1H); 7,16 (dd, ] = 2Hz;

8,4Hz, 1H); 7,29 (d, J = 2,4Hz, 1H). MS (ESI): m/z = 403,20 (M+H").

Vidu 57

1-(1-(3,4-diclophenyl)xyclobutyl) -N-(2-(etylthio)etyl)propan- 1-amin (13f).

Dau khong mau (0,27g, hiéu sut 52%). '"HNMR (400 MHz, CDCl;): §0,72-0,79 (m,
1H); 0,92 (t, J = 7,6Hz, 3H); 1,23 (t, ] = 7,6Hz, 3H); 1,42-1,48 (m, 1H); 1,72-1,79 (m,
1H); 1,86-1,93 (m, 1H); 2,18-2,30 (m, 3H); 2,34-2,41 (m, 1H); 2,49-2,55 (m, 3H);
2,60-2,69 (m, 2H); 2,80-2,89 (m, 1H); 2,86-2,97 (m, 1H); 7,04 (dd, J = 2,0Hz; 8,4Hz,
1H); 7,30 (d, J = 2,0H, 1H); 7,32 (d, J = 8,4Hz, 1H). MS (ESI): m/z = 347,20 (M+H").
Vidu 58

4-(Butylthio)-N-(1-(1-(3,4-diclophenyl)xyclobutyl)propyl)butan-1-amin (13g).

Déiu khong mau (0,37g, hiu sudt 50%). "HNMR (400 MHz, CDCls): §0,69-0,83 (m,
1H); 0,84-0,91 (m, 6H); 1,03-1,05 (m, 1H); 1,34-1,41 (m, 4H); 1,51-1,65 (m, 6H);
1,72-1,77 (m, 1H); 1,85-1,92 (m, 1H); 2,17-2,30 (m, 2H); 2,34-2,41 (m, 1H); 2,45-
2,50 (m, 4H); 2,62-2,68 (m, 1H); 2,72-2,78 (m, 1H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H);
7,30 (d, J = 2,0H, 1H); 7,32 (d, J = 8,4Hz, 1H). MS (ESI): m/z = 403,20 (M+H").
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Phuong phap chung dé diéu ché din xuét phenylxyclobutylmetylamin alkylsulfonyl 17
(So d6 4)

Piéu ché din xuét amit (16, Budc 1): B sung timg giot dung dich cua amit
(15) (0,0026mol) trong 10mL THF & nhiét d6 -30°C (nudc da kho /axeton) trong thoi
gian 30 phat vao dung dich dugc khudy cua m-CPBA (axit m-cloperbenzoic)
(0,94g,2,1 duwong luong) trong 10mL THF. Tién trinh phan tng duoc giam st bang
TLC. Sau khi phan tmg két thic, 3mL trietylamin (TEA) duoc bd sung vao d6, sau d6
bﬁng 10mL dung dich natri bicacbonat bdo hoa. Lép hitu co dugc tach ra, dugc rua
bing nude mudi, 1lam kho trén Na,SO4 va 1am bay hoi. Phén con lai duogc tinh ché
bing sic ky silicagel sir dung gradien ciia hexan va etylaxetat 1am dung mai rira giai

dé tao ra amit tinh khiét twong tmg (16).

Piéu ché din xuét alkylsulfonyl (17, Budc 2): BS sung ting giot amit (16) (1
dwong lugng) trong 10mL THF & nhiét 6 0°C trong mdi trudng khi quyén nito vao
huyén phu caa lithi nhdm hydrua (LAH) (0,3g, 4,2 dwong luong) trong 20mL THF
khan. Sau khi viéc bd sung hoan thanh, hdn hop phan tng duoc dua trd vé nhiét do
trong phong va sau d6 hdi luu trong thoi gian 15 gid. Tién trinh phin ing dugc giam
sat bing sic ky 16p méng (TLC). Hon hop phan tmg duoc 1am lanh xuéng nhiét do
0°C va lam dimg bang cach bd sung 5SmL nuéc, tiép theo bang 9mL NaOH10% va sau
cung bing 4mL nudc. Sau khi khudy mét lic, ete dugc bb sung. Khdi phan g duoc
loc qua xelit va duogc rira bang etylaxetat. Cac phin dich loc két hop dwgc 1am bay hoi
va phin con lai dugc tinh ché bang sic ky cot silicagel st dung gradien clia hexan va
etylaxetat dé tao ra din xuét sulfonyl twong tng (17). Cac din xuét sulfonyl tinh khiét
(17) c6 dit lisu "HNMR va/hodc dir liéu phd khdi théa man. Tat ca cac din xudt
sulfonyl (17) duoc chuyén thinh mudi HCI twong tmg nhd xir 1y ching bang HCI IN
dioxan/nuée, tiép theo bing qua trinh doéng kho. Mubi hydrocloruactiaddn xudt
alkylsulfonyl (17) dugc thir nghiém trong cac thur nghiém dugc ly véan chuyén
monoamin (MAT) in vitro.

Viduy 59

N-(1-(1-(3,4-Diclophenyl)xyclobutyl)-3-metylbutyl)-4-(etylsulfonyl)butanamit  (16a).
Dau khong mau (0,85g, hiéu sudt 73%). '"HNMR (400 MHz, CDCl;): §0,57-0,71 (m,
1H); 0,80 (d, J = 6,8Hz, 3H); 0,90 (d, J = 6,8Hz, 3H); 1,13-1,19 (m, 1H); 1,24 (t, ] =
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7,2Hz, 3H); 1,78-1,84 (m, 1H); 2,05-2,23(m, 5H); 2,25-2,32 (m, 2H); 2,37-2,47 (m,
2H); 2,96-3,07 (m, 4H); 4,47-4,53 (m, 1H); 4,93 (d, J = 10,4Hz, 1H); 6,94 (dd, J =
2,0Hz; 8,4Hz, 1H); 7,16 (d, J = 2,0H, 1H); 7,38 (d, J = 8,4Hz, 1H). MS (ESI): m/z =
449,20 M+H").

Vi du 60

4-(butylsulfonyl)-N-(1-(1-(3,4-diclophenyl)xyclobutyl)-3-metylbutyl)butanamit (16b).
Diu khéng mau (0,85g, hiéu sudt 73%). 'HNMR (400 MHz, CDCl;): §0,57-0,71 (m,
1H); 0,80 (d, J = 6,8Hz, 3H); 0,91 (t, J = 7,2Hz, 3H); 0,95 (d, J = 6,8Hz, 3H); 1,13-
1,19 (m, 1H); 1,38-1,50 (m, 3H)1,75-1,85 (m, 3H); 2,05-2,23(m, 5H); 2,25-2,32 (m,
2H); 2,37-2,47 (m, 2H); 2,93-2,97 (m, 2H); 3,01-3,05 (m, 2H); 4,47-4,53 (m, 1H);
4,93 (d, J = 10,4Hz, 1H); 6,94 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,16 (d, ] = 2,0H, 1H); 7,38
(d, J = 8,4Hz, 1H). MS (ESI): m/z = 477,20 (M+H").

Vidu 61

1-(1-(3,4-Piclophenyl)xyclobutyl)-N-(4-(etylsulfonyl)butyl)-3-metylbutan-1-amin
(17a)

Diu khong mau (0,11g, hiéu sudt 31%) '"HNMR (400 MHz, CDCl;): 50,58-0,65 (m,
1H); 0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 1,03-1,08 (m, 1H); 1,38 (t,J =
7,2Hz, 3H); 1,52-1,59 (m, 3H); 1,74-1,78 (m, 1H); 1,84-1,93 (m, 3H); 2,08-2,15 (m,
1H); 2,17-2,28 (m, 2H); 2,31-2,36 (m, 1H); 2,66-2,71 (m, 2H); 2,78-2,83 (m, 1H);
2,93-3,00 (m, 4H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,30 (d, J =2,0H, 1H); 7,32 (d, ] =
8,4Hz, 1H). MS (ESI): m/z = 435,20 (M+H").

Vidu 62

N-(4-(Butylsulfonyl)butyl)-1-(1-(3,4-diclophenyl)xyclobutyl)-3-metylbutan-1-amin
(17b). Dau khong mau (0,07g, hiu suit 37%) 'HNMR (400 MHz, CDCls): §0,59-0,65
(m, 1H); 0,82 (d, J = 6,8Hz, 3H); 0,87 (d, J = 6,8Hz, 3H); 0,95 (t, J] = 7,2Hz, 3H);
1,03-1,05 (m, 1H); 1,43-1,51 (m, 2H); 1,52-1,62 (m, 3H); 1,72-1,86 (m, 4H); 1,88-
1,93 (m, 3H); 2,08-2,38 (m, 4H); 2,66-2,71 (m, 2H); 2,78-2,84 (m, 1H); 2,91-2,97 (m,
4H); 7,04 (dd, J = 2,0Hz; 8,4Hz, 1H); 7,30 (d, J = 2,0H, 1H); 7,32 (d, J = 8,4Hz, 1H).
MS (ESI): m/z = 463,20 (M+H").
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Phuong ph4 chung dé diéu ché din xuit phenylxycloalkylamin 19 (So db 5)

Piéu ché amit (21, Budc 1): BS sung timg giot dung dich phenylxycloalkylamin
(6) (0,0053mol, 1 duong lugng) va este (20) (0,0053mol, 1 duong lugng) trong toluen
trong mdi trudng khi quyén nito & nhiét d6 0°C vao dung dich trimetyl nhém 2M dugc
khudy (4mL, 0,008mol) trong toluen trong 6ng gén kin. Hn hop phan tmg duoc
khudy & nhiét d6 80°C trong thoi gian 5 gid. Tién trinh phan tng dwoc giam sat bing
TLC. Sau khi phan ung két thiic, hn hop dwgc cd trong chan khong, duge 1am dimg
bang nuéc d4 nghién nhé va chiét bang etylaxetat (15mL x 3). Phan chiét két hop dugc
lam kho trén natrisulfat va dugc cb trong diéu kién 4p suit giam. Phan con lai dwoc
dua qha cot thip dé thu dwgc amit tinh khiét (21). Cac amit (21a-d) dugc diéu ché theo
phuong phép nay. Céc este khéi dau (20) dugc diéu ché bang cach alkyl hoa pyrolidin
va piperidin vong bang este ctia axit bromoalkylcarboxylic thich hop trong diéu kién
chuin nho sir dung trietylamin (TEA) & dang kiém trong DCM 1am dung mai véi ning

suat cao.

Céc amit (21e-f) dugc diéu ché bang cach két hop axit 4-N,N-dimetylbutanoic
v6i phenylxycloalkylamin (6) st dung HATU lam chat két hop. B& sung ting giot
dung dich ctia N,N-diisopropyletylamin (DIEA) (3 duong lugng) trong moi trudng khi
quyén nito & nhiét d6 0°C vao dung dich dugc khuiy ctia amin (6) (1 duong luong),
axit 4-N,N-dimetylbutanoic (1 duong lugng) va dung dich HATU (2 duong luong)
trong DCM. Hn hop phén tng dugc khudy & nhiét d6 trong phong trong thoi gian 5
gidr. Tién trinh phan tng dugc giam sat bang TLC. Sau khi phan @ng két thiic, hdn hop
dwoc 1am dirng bing nude va duge chiét bing DCM, céc phan chiét két hop duoc 1am
kho trén Na,SO, va sau d6, duge 1am bay hoi trong diéu kién 4p sudt giam. Phan con
lai duoc tinh ché bing sic ky cot silicagel sir dung gradien cia DCM va metanol lam
dung moi rira giai dé thu dwgc amit tinh khiét (21e-f). Cac amit (21a-f) co dit lidu
'HNMR va dit liéu phd khdi (LC/MS) théa min. Dé lam vi du dai dién, dit lidu
'HNMR va dit liéu khéi ciia amit (21d) duoc dua ra & day.

Diéu ché amin (19, Buéc 2): Boran-DMS (1,5 duong lugng) trong THF dugc
bd sung timg giot vao dung dich 1am lanh bang nuéc d4 cia amit (21) (1 duong lugng)
trong THF. Hon hgp phan tmg dugc khudy & nhiét d6 60°C trong thoi gian 3 gid. Sau

khi phan tng két thuc, khéi phan tng dwoc 1am dimg bing nuéc da lanh va sau do
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duogc chiét hai 14n bang EtOAc. Cac 16p hiru co két hop dugc rira bing nuée mudi va
1am kho trén Na,SO4. Lép hitu co dwoc 1am bay hoi trong didu kién 4p suét giam. San
phim thé & dang san phim cong hoic phirc amin-boran. Dang kiém tu do cta din xuét
amin (19) thu duwgc nho xr Iy phirc amin-boran theo cac phuong thirc da thong bao
nho s dung Raney Niken trong metanol (Couturier, M. et al, Organic Letters, 2001,
vol 3 (No. 3), 465-467) hodc piperazin trong metanol (Zhou, Q. et al, Organic letters
2011, vol 13 (No. 3), 526-529). Dang kiém tu do tho ctia cac din xuét amin (19) dugc
tinh ché bang HPLC bao ché sir dung gradien cua hexan va etanol lam dung méi rira
giai d& thu dwoc din xuit amin tinh khiét (19).

Vi du 63
N-(1-(1-(3,4-Dimetoxyphenyl)xyclobutyl)-3-metylbutyl)-4-(piperidin-1-yl)butanamit
(214d)

Diu khéng mau (0,85g, hiéu sudt 39%); "HNMR (300 MHz, DMSOds): 50,73-
0,76 (m, 6H); 0,85-0,98 (m, 2H); 1,39-1,59 (m, 8H); 1,71 (b, 3H); 1,83-1,89 (m, 2H);
2,11-2,17 (m, 6H); 2,27-2,49 (m, 4H); 3,73 (s, 3H); 3,74 (s, 3H); 4,19-4,25 (m, 1H),
6,62 (s, 1H), 6,64 (bs, 1H), 6,89 (d, J = 7.8 Hz, 1H); 7,30 (bd, 1H, D,0 exchangeable);
MS (ESI): m/z = 431,17 (M+H").

Vidy 64

1-(1-(3,4-Diclophenyl)xyclobutyl)-3-metyl-N-(4-(pyrolidin-1-yl)butyl)butan-1-amin
(19a)

Diu khéng mau (0,092g, hiéu suit 18,7%); '"HNMR (300 MHz, DMSOd):
80,61-0,67 (m, 1H); 0,85 (d, J = 7,2 Hz, 3H); 0,90 (d, J = 6,4 Hz, 3H); 1,04-1,10 (m,
1H); 1,36-1,43 (m, 3H); 1,56-1,62 (m, 2H); 1,67-1,78 (m, 2H); 1,80-1,90 (m, 4H);
1,95-2,30 (m, 4H); 2,67-2,84 (m, 7H); 3,21 (bt, 2H); 7,07 (dd, J = 2Hz, 8Hz, 1H), 7,31
(d, J=2Hz, 1H); 7,34 (d, ] = 8,4 Hz, 1H); MS (ESI): m/z=411,16 (M+).

Vidu 65

1-(1-(3,4-bimetoxyphenyl)xyclobutyl)-3-metyl-N-(4-(pyrolidin-1-yl)butyl)butan-1-
amin (19b)

Dau khong mau (0,085, hiéu suit 17,7%). 'HNMR (300 MHz, CDCl;): 50,69-
0,75 (m, 1H); 0,84 (d, J = 6,6 Hz, 3H); 0,88 (d, J = 6,6 Hz, 3H); 1,07-1,14 (m, 1H);
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1,35-1,48 (m, SH); 1,80-1,86 (m, 6H); 2,14-2,17 (m, 2H); 2,30-2,35 (m, 2H); 2,67-
2,77 (m, 7H); 3,19 (bt, 2H); 3,87 (s, 6H); 6,79-6,81 (m, 3H); MS (ESI): m/z = 403,23
(M+H").

Vidu 66

1-(1-(3,4-Diclophenyl)xyclobutyl)-3-metyl-N-(4-(piperidin-1-yl)butyl)butan-1-amin
(19¢)

Déu khéng mau (0,015g, hiéu suét 15,6%); "HNMR (300 MHz, DMSOdy):
§0,59-0,62 (m, 1H); 0,79 (d, J = 6,6 Hz, 3H); 0,84 (d, J = 6,6 Hz, 3H); 0,94-1,02 (m,
1H); 1,33-1,38 (m, 2H); 1,46-1,48 (m, 3H); 1,59-1,75 (m, 8H); 2,11-2,16 (m, 2H);
2,43-2,50 (m, 2H); 2,65-2,77 (m, 9H); 7,20 (dd, J = 5,1Hz; 8,4Hz, 1H); 7,42 (d, J =
1,8Hz, 1H); 7,51 (d, J = 8,1Hz, 1H). MS (ESI): m/z = 425,13 (M+).

Vi dy 67

1-(1-(3,4-Dimetoxyphenyl)xyclobutyl)-3-metyl-N-(4-(piperidin-1-yl)butyl)butan-1-
amin (19d)

Déu khong mau (0,060g, hi¢u suét 15,5%). 'HNMR (400 MHz, CDCls): 80,61-
0,67 (m, 1H); 0,85 (d, J = 6,8Hz, 3H); 0,97 (d, J = 6,8Hz, 3H); 1,07-1,14 (m, 1H);
1,22-1,28 (m, 2H); 1,33-1,47 (m, 3H); 1,58-1,71 (m, 2H); 1,61-1,67 (m, 2H); 1,73-
2,30 (m, 6H); 2,35-2,42 (m, 1H); 2,67-2,84 (m, 8H); 3,23 (s rong, 2H); 3,87 (s, 6H);
6,79-6,81 (m, 3H). MS (ESI): m/z =417,20 (M+H").
Viduy 68
N1-(1-(1-(3,4-diclophenyl)xyclobutyl)-3 -metylbutyl)-N* N*-dimetylbutan-1,4-diamin
(19e)

Déu khong mau (0,045, hidu suét 11,6%). 'HNMR (400 MHz, CDCl5): §0,59-
0,65 (m, 1H); 0,80 (d, J = 6,8Hz, 3H); 0,84 (d, J = 6,8Hz, 3H); 0,95-1,02 (m, 1H);
1,22-1,28 (m, 1H); 1,33-1,47 (m, 3H); 1,59-1,71 (m, 4H); 1,81-1,87 (m, 2H); 1,73-
2,30 (m, 3H); 2,35-2,42 (m, 2H); 2,36-2,58 (m, 6 H); 2,60-2,74 (m, 2H); 7,06 (dd, J =
2,0Hz; 8,4Hz, 1H); 7,31 (d, J = 2,0H, 1H); 7,35 (d, J = 8,4Hz, 1H). MS (ESI): m/z =
386,20 (M+H").

Viduy 69
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N1-(1-(1-(3,4-dimetoxyphenyl)xyclobutyl)-3-metylbutyl)-N*,N*-dimetylbutan-1,4-
diamin (191)

Dau khong mau (0,08g, hiéu suit 20%). '"HNMR (400 MHz, CDCL): §0,59-
0,65 (m, 1H); 0,80 (d, J = 6,8Hz, 3H); 0,84 (d, ] = 6,8Hz, 3H); 0,95-1,02 (m, 1H);

1,22-1,28 (m, 1H); 1,33-1,47 (m, 3H); 1,59-1,71 (m, 4H); 1,81-1,87 (m, 2H); 1,73-

2,30 (m, 3H); 2,35-2,42 (m, 2H); 2,36-2,58 (m, 6 H); 2,60-2,74 (m, 2H); 3,87 (s, 6H);
6,79-6,81 (m, 3H). MS (ESI): m/z = 377,20 (M+H").
Phuong phép chung dé diéu ché alkoxyalkyl 4-nitrobenzensulfonat 9 (So db 6)

Piéu ché monobenzyloxy cacbinol (24, Budc 1): BS sung diol (23) (3 duong
lwong) trong thoi gian 0,5 gid & nhiét 6 0°C vao huyén phu dugc khuiy coa NaH
(3,5g,1,04 dwong luong) trong THF khé (50mL). Sau khi viéc bd sung hoan thanh, hon
hop dugc cho hdi luu va benzyl bromua (10mL, 0,084mol, 1 dwong luong) dugc bd
sung timg giot vio d6. Hon hop phan tmg dugc khuiy & nhiét d6 hdi luu trong thoi
gian 12 gio. Tién trinh phan tng duoc giam st bang sic ky 16p méng (TLC). Sau khi
phan ung két thuc, hdn hop duoc dé 1am lanh xudng nhiét d6 trong phong va dugc hoa
lodng v&i ete. Cac phén chiét két hop duoc 1am kho trén MgSO,, duoc loc va cd trong
didu kién 4p sudt giam. Phan con lai dugc dua qua cot silicagel thip st dung gradien
clia hexan va etylaxetat 1am dung méi rira giai dé thu dwgc monobenzyloxycacbinol

tinh khiét (24) 1a diu khong mau véi hidu suét trung binh.

Piéu ché alkoxyalkylbenzyl ete (25, Budc 2): B6 sung monobenzyloxycacbinol
(24) (1 dwong luong) trong 10mL DMF & nhiét d6 0°C vao huyén phu dwoc khudy cua
NaH (0,75g,1,5 dwong luong) trong DMF khé (20mL). Sau khi viéc bd sung hoan
thanh, hdn hop dugc khudy trong thoi gian 1 gid va sau d6, duge bd sung timg giot
dung dich ctia alkyl bromua hoic iodua thich hop (2 dwong lugng). Hn hop phén tng
dwgc khudy trong thoi gian 15 gio va tién trinh phan tng duoc gidm sat bing sic ky
16p mong (TLC). Sau khi phan tmg két thiic, hn hop duoc pha lodng véi 25mL nuéc,
duoc chiét bﬁng etylaxetat,]Jam kho trén MgSO, ‘khan, dugc loc va co trong diéu kién
ap suit giam. DAu tao ra duogc tinh ché bing sic ky cot silicagel sir dung gradien cia
hexan va etylaxetat 1am dung méi rira giai dé thu duoc alkoxyalkyl benzyl etetwong

{mg (25) 12 diu khong mau.
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Céc alkoxyalkylsulfonat (9, Budc 3): Bb sung dung dich alkoxyalkyl benzyl ete
(25) (0,001mol) trong 10mL etanol vao huyén phu dugc khudy ciia Pd/C (10%)(hoat
tinh)(0,8g) trongetanol (10mL). H3n hop phan tng dugc giit trong diéu kién ap suét
hydro trong thoi gian 15 gio. Tién trinh phan tmg duoc gidm sat bang sic ky 16p mong
(TLC). Sau khi phan tng két thac, hdn hop duoc loc qua xelit, dugc rira bang
etylaxetat va dung dich loc dugc cb trong diéu kién 4p suét giam. Phan con lai duoc
chuyén qua cot silicagel thip sir dung gradien cta hexan va dietyl ete 1am dung moi
rira giai dé thu dugc cacbinolete trong tmg (26) 1a diu khéng mau. Cacbinolete (26)
dwoc xtr 1y bang 4-nitrosulfonyl clorua voi sy ¢6 mit cia kiém trietylamin yéu (TEA)
trong DCM & nhiét d6 ndm trong khoang tir 0°C dén 5°C. Tién trinh phan ung dugc
giam sat bang TLC. Sau khi phan tng két thac, hdn hop dugc rira bang nuéc, lam kho
trén magiesulfat khan va c6 trong diéu kién ap suét giam. Phan con lai dugc tinh ché
bang séic ky silicagel sir dung gradien cta hexan va etylaxetat 1am dung méi rira giai

dé thu dugc alkoxyalkylsulfonat (9).

Vidu 70

2-Etoxyetyl 4-nitrobenzensulfonat (9a). Chét rin mau tring (1,87g, hidu sudt 93%).
'HNMR (400 MHz, CDCl,): § 1,08 (t, ] = 7,2Hz, 3H); 3,41(q, ] = 7,2Hz, 2H); 3,61 (t,

J = 4.4Hz, 2H); 4,28 (t, J = 4,4 Hz, 2H); 8,16 (d, J = 8,8Hz, 2H); 8,37 (d, ] = 8,8Hz,
2H).

Vidu 71

2-Metoxyetyl 4-nitrobenzensulfonat (9b). Chit rin mau trang (1,87g, hiéu suét 93%).
'HNMR (400 MHz, CDCL): & 3,28 (s, 3H); 3,59 (t, ] = 4,4Hz, 2H); 4,30 (t, ] = 4,4 Hz,
2H); 8,13 (d, J = 8,8Hz, 2H); 8,40 (d, J = 8,8Hz, 2H).

Vidu 72

2-Etoxybutyl 4-nitrobenzensulfonat (9c). Chét rdn mau tring (1,87g, hiéu sudt 93%).
'HNMR (400 MHz, CDClLy): & 1,08 (t, J = 6,8Hz, 3H); 1,59-1,63 (m, 2H); 1,76-1,83
(m, 2H); 3,37-3,45 (m, 4H); 4,19 (t, J = 6,4Hz, 2H); 8,11 (d, J = 8,8Hz, 2H); 8,40 (d, J
= §,8Hz, 2H).

Vidu 73
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2-Metoxybutyl 4-nitrobenzensulfonat (9d). Chit rdn mau tring (1,87g, hiéu sudt 93%).
'HNMR (400 MHz, CDCls): & 1,57-1,63 (m, 2H); 1,72-1,82 (m, 2H); 3,28 (s, 3H);
3,33-3,44 (m, 3H); 4,10 (t, J = 6,4Hz, 2H); 8,11 (d, J = 8,8Hz, 2H); 8,40 (d, J = 8,8Hz,
2H).

Vidu 74

4-Propoxybutyl 4-nitrobenzensulfonat (9¢). Chit rin mau tring (1,87g, hiu suét
93%). '"HNMR (400 MHz, CDCl;): § 0,84 (t, J = 7,2Hz, 3H); 1,44-1,51 (m, 2H); 1,91-
1,97 (m, 2H); 3,28 (t, J = 6,8Hz, 2H); 3,43 (t, J = 5,6Hz, 2H); 4,26 (t, J = 6,4Hz, 2H);
8,11 (d, J = 8,8Hz, 2H); 8,40 (d, J = 8,8Hz, 2H).

Vidu75

4-Butoxypropyl 4-nitrobenzensulfonat (9f). Chit rin mau tring (1,87g, hiéu suit
93%). '"HNMR (400 MHz, CDCl3): & 0,88 (t, ] = 7,2Hz, 3H); 1,25-1,31 (m, 2H); 1,41-
1,47 (m, 2H); 1,94 (t, J = 6,0Hz, 2H); 3,31 (t, J = 6,4Hz, 2H); 3,42 (t, ] = 5,6Hz, 2H);
4,26 (t, J = 6,4Hz, 2H); 8,11 (d, J = 8,8Hz, 2H); 8,40 (d, J = 8,8Hz, 2H).

Vidu76

Etyl 4-etoxybutanoat (30) (So dd 7). Axit sulfuric0,25mL (0,0045mmol, 0,035 duong
luong) duoc bd sung vao dung dich lam lanh bing nudc da cia y-butyrolacton (28)
(11,2g,0,13009mmol, 1,0 duong lugng), trietyl orthoformat (29) (41,1mL,
0,2497mmol, 1,92 duong luong) trong 100mL etanol. Hon hop dwoc gia nhiét & nhiét
d6 50°C trong thoi gian 12 gid trong khi gidm sat phan tmg bang TLC. Hn hop phan
tmg dugc 1am lanh xudng nhiét d6 trong phong va hiu hét dung méi duoc lam bay hoi
trong diéu kién &p sudt gidm. HOn hop phan tng c6 ddc duoc lam dimg bang dung
dich NaHCO; bﬁo hoa lanh va dugc chiét béng etylaxetat hai 14n. Céc phén chiét hiru
co két hop duoc 1am kho trén Na,SO, khan va ¢ trong diéu kién chan khong dé tao ra
20g (95%) etyl 4-ctoxybutanoat (30) 13 ddu mau vang nhat. "HNMR (400 MHz,
CDCl): 61,16-1,28 (m, 6H); 1,87-1,91 (m, 2H); 2,39(t, J = 9,6Hz; 2H); 3,42-3,50 (m,
2H); 3,57-3,64 (m, 2H); 4,13 (q, ] = 6Hz, 2H).

Vidu 77

Axit 4-Etoxybutanoic (10) (So dd 7).
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B sung dung dich nuéc NaOH (0,62g trong 7ml H,0) vao dung dich lam lanh
bang nuwéc da dwoc khudy cua etyl 4-etoxybutanoat (30) (~1g) trong 10mL
tetrahydrofuran (THF) v& hén hop dugc khudy & nhiét d6 trong phong trong thdi gian
12 gio trong khi gidm sat phan tmg bang TLC. Hau hét dung méi dugc 1am bay hoi
trong diéu kién 4p sudt giam va phin con lai dugc pha lodng véi nude (10mL). Lép
nuéc duge axit hoa bang dung dich HCl IN (pH ~ 2) va sau d6 dugc chiét béang
etylaxetat (15mL x 3). Cac phéan chiét hitu co két hop dwoc 1am khé trén Na,SO, khan
va dugc cd trong chan khong @ tao ra 0,6g (73,14) axit 4-etoxybutanoic 13 ddu mau
vang nhat. 'THNMR (400 MHz, CDCl,): 61,20 (t, J = 9,2Hz, 3H); 1,87-1,95 (m, 2H);
2,47 (t, J = 10Hz; 2H); 3,48 (q, ] = 9,2Hz, 4H).

Phuong phap chung dé diéu ché este cia axit alkylthioalkylcarboxylic (33) (So db 8)

B sung este clia axit bromoalkylcarboxylic (31) (1 dwong lwong) vao dung
dich dwoc khudy cua natrialkanthiolat (32) (1 dwong luong) trong DMF khan (10mL)
& nhiét @6 0°C trong thoi gian 5 phit. Hn hop phan tmg dugc khudy trong thoi gian
15 gio & nhiét @6 trong phong. Tién trinh phan ing duoc gidm sat bang sic ky 16p
mong (TLC). Hon hop phan tng dugc pha lodng véi etylaxetat (20mL) va duoc rira
bang dung dich NaHCO; bio hoa (16p nudc duge 1am ngudi bing chét tdy). Lop hitu
co dugc lam khé trén Na,SO, khan dé thu duoc este cta axit alkylthioetecarboxylic
(33), hop chét nay duoc tinh ché bang sic ky cot silicagel sir dung gradien cia hexan

va etylaxetat va dugc ¢ 1ap & dang déu khong mau.
Vidu 78

Etyl 4-(etylthio)butanoat (33a). Diu khong mau (6,87g, hiéu suit 100%). 'HNMR
(400 MHz, CDCL3): 81,20-1,26 (m, 6H); 1,84-1,92 (m, 2H); 2,40 (t, ] = 9,6Hz, 2H);
2,47-2,55 (m, 4H); 4,12 (q, ] = 7,2Hz, 2H).

Vidu 79

Etyl 2-(etylthio)axetat (33b). Diu khoéng mau (5,87g, hiéu suit 90%). 'HNMR (400
MHz, CDCLy): §1,20-1,29 (m, 6H); 2,63 (q, J = 7,6Hz, 2H); 3,19(s, 2H); 4,15 (¢, J =
7,2Hz, 2H).

Vi du 80

-60-



19338

Etyl 4-(butylthio)butanoat (33c). Dau khong mau (14,12g, hiéu suit 100%). 'HNMR
(400 MHz, CDCl;): 80,89 (t, J = 7,6Hz, 3H); 1,22 (t, J = 7,6Hz, 3H); 1,34-1,36 (m,
2H); 1,48-1,54 (m, 2H); 1,87-1,90 (m, 2H); 2,39 (t, J = 7,6Hz, 2H); 2,44-2,51 (m, 4H);
4,10 (q, J = 7,6Hz, 2H)

Vi du 81

Etyl 2-(butylthio)axetat (33d). Dau khéng mau (5,80g,hidu sudt 100%). '"HNMR (400
MHz, CDCl;): 80,89 (t, J = 6,8Hz, 3H); 1,26 (t, J = 7,2Hz, 3H); 1,36-1,41 (m, 2H);
1,52-1,61 (m, 2H); 2,61 (t, J = 7,6Hz, 2H); 3,18 (s, 2H); 4,15 (q, ] = 7,2Hz, 2H)

Phuong phap chung dé didu ché axit alkylthioetecarboxylic (14) (So db 8)

B6 sung timg giot dung dich nudc NaOH 2N (1,5 duong luong) vao dung dich
duoc khudy chira este cua axit alkylthioetecarboxylic (33) (0,1mol, 1 duwong lwong)
trong etanol (20mL). HAn hop phéan tmg dwoc khudy & nhiét d trong phong trong thoi
gian 30 phut (tién trinh phan mg dwoc giam sat bing TLC). Sau khi phan tng két
thiic, hdn hop phan umg dugc cb trén thiét bi 1am bay hoi quay va phén con lai duoc
1am lanh trong chau nu6c d4. Mot it miéng d4 nghién dugc dua vao trong binh thot cb
va duoc trung hoa bang HCI 1N. San phim dugc chiét bing etylaxetat (20 x 20mL).
Céc phén chiét két hop dugc 1am kho trén Na,SO, va duoc 1am bay hoi & nhiét d6 0°C
trén thiét bi 1am bay hoi quay. Phén con lai dugc tinh ché bing sic ky cot silicagel sir
dung hexan l1am dung moi rira giai dé thu duoc céc axit alkylthioetecarboxylic tinh ’
khiét (14).

Vi du 82

Axit 4-(Etylthio)butanoic (14a). Diu khong mau (2,01g,hidu sudt 90%). "HNMR (400
MHz, CDCl;): 81,26 (t, J = 7,6Hz, 3H); 1,84-1,92 (m, 2H); 2,40 (t, ] = 9,6Hz, 2H);
2,47-2,55 (m, 4H); 10,92 (s rong, 1H).

Vidu 83

Axit 2-(Butylthio)axetic (14b). Dau khong mau (0,77g, hiéu suit 77%). '"HNMR (400
MHz, CDCL): 80,89 (t, J = 7,6Hz, 3H); 1,37-1,43 (m, 2H); 1,54-1,60 (m, 2H); 2,65 (t,
I=7,6Hz, 2H); 3,23 (s, 2H); 10,00 (s rdng, 1H).

Vidu 84
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Axit 2-(Etylthio)axetic (14c). Dau khong mau (4,76g, hiéu sudt 85%). '"HNMR (400
MHz, CDCl,): 81,26 (t, J = 7,6Hz, 3H); 2,65 (q, ] = 7,6Hz, 2H); 3,22 (s, 2H); 10,92 (s
rong, 1H).

Vi dy 85

Axit 4-(Butylthio)butanoic (14d). Dau khong mau (3,64g, hiéu sut 80%). 'HNMR
(400 MHz, CDCl;): 80,89 (t, J = 7,6Hz, 3H); 1,35-1,41 (m, 2H); 1,50-1,56 (m, 2H);
1,88-1,93 (m, 2H); 2,47-2,50 (m, 4H); 2,55 (t, J = 7,2Hz, 2H); 10,89 (s rong, 1H).

Vidu 86
Két qua dugc ly hoc in vitro:

Hoat tinh tc ché thu thé van chuyén monoamin ciia céc xycloalkylmetylamin
lwa chon c6 cong thic (I) dugc thong bao & ddy. Hop chét duoc danh gia nho sir dung
cac phuong phap thir nghiém lién két phdi tir phong xa di dugc thiét 1ap (Galli, A. et
al., J. Exp. Biol. 1995, 198, 2197-2212; Giros, B. et al., Trends Pharmcol. Sci. 1993,
14, 43-49; Gu, H. et al., J. Biol. Chem. 1994, 269(10), 7124-7130; Shearman, L. P. et
al, Am. J. Physiol., 1998, 275(6 Pt 1), C1621-1629; Wolf, W. A. et al., J. Biol. Chem.
1992, 267(29), 20820-20825). Cac protein van chuyén tai t6 hop & ngudi dopamin
(DAT), norepinephrin (NET) va serotonin (SERT) dugc lya chon cho céc thir nghiém
in vitro. Cac thr nghiém lién két phéi tr phong xa dugc thuc hién tai 11 néng do thir

nghiém khac nhau tir 0,1nM dén 1uM.

Cac thtr nghi¢m dugc thuc hién hai 14n va dit liéu dinh lugng dugc thong bao &

dang Ki trong bang 1.

Vide Hop chis DAT NET SERT
Ki (nM) Ki (nM) Ki (nM)
20 g 92,02 37,21 2,99
29 8a 2,38 46,72 1,40
32 8d 5,45 72,05 3,80
36 8h 2,39 12,69 1,19
38 8] 1,16 11,01 0,30
49 12b 67,56 51,87 18,77
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50 12¢ 115,70 1422 3,31
54 13c 23,93 17,07 14,84
55 13d 104,20 51,03 65,33
57 13f 49,19 119 224
61 17a 29,45 44,72 38,40
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YEU CAU BAO HQ

1. Hop chét co cong thic cdu tao (I):

n R4
1 i
RSN —Csp D—x-R°
n// R3
R? 0)

hoic chit ddng phan hoic mudi dugce dung ctia hop chit nay, trong d6:
n bang 1;
SP 1a nhém dém butylen;
X 1a O hoac S;
R!, R*doc 1ap 14 H, C,_salkoxy hodc halogen;
R’ 14 isobutyl;
R* 13 H;
R’1a C,4 alkyl;
R!, R? R® R* va R%thy ¥ duoc thé boi cac chit ddng vi *H (doteri); va
“*” dung dé chi cacbon c6 kha ning quay quang.
2. Hop chét theo diém 1, trong 4o R! vaR? ddc 1ap 1a C,_¢ alkoxy hodc halogen.
3. Dugc phim chira hop chét theo diém 1 va chit mang dugc dung.
4. Hop chét theo diém 1, trong d6 X 12 O.

5. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic:

c §\/\/\o/\

Cl

6. Hop chit theo diém 1, trong d6 R! 14 H va R? 12 halogen hoic alkoxy.

7. Hop chét theo diém 1, trong d6 R’ 13 etyl.
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8. Hop chét theo diém 1, trong d6 hop chit ndy c6 lwong du chit ddng phéan dbi anh it
nhét 14 95% & dang R so v&i dang S.

9. Hop chét theo diém 8, trong d6 hop chét ndy & dang R tinh khiét quang hoc.

10. Hop chét theo diém 1, trong d6 hop chét nay co lugng du chit d6ng phan dbi anh it
nhét 13 95% & dang S so vé6i dang R.

11. Hop chét theo diém 10, trong d6 hop chét nay & dang S tinh khiét quang hoc.
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