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Linh vie ky thuit dwge dé cip

Sang ché dé cap dén céc chét twong tu carbamoyl phenylalaninol va cac phuong

phap sir dung chit nay dé didu tri cc réi loan.
Tinh trang ky thuit ciia sang ché

(R)-2-amino-3-phenylpropyl carbamat (APC) 14 chit tuong tu phenylalanin d
dugc chimg minh 1a hitu hiéu trong didu tri mot loat cac rdi loan, bao gém tinh trang
budn ngd qué muc vao ban ngdy, ching mat truong luc, chimg ngu rii, mét moi, trim
cam, rdi loan ludng cuc, dau nhic toan thén, va cac rdi loan khac. Xem, vi du, béng
sang ché My s6 8,232,315; 8,440,715; 8,552,060; 8,623,913; 8,729,120; 8,741,950;
8,895,609; 8,927,602; 9,226,910; va 9,359,290; va cong bd don My s& 2012/0004300
va 2015/0018414. Céc phuong phap san xuat APC (con c6 cac tén khac) va cac hop
chét lién quan c6 thé dugc tim théy trong b:flng sang ché My s6 5,955,499; 5,705,640;
6,140,532 va 5,756,817. T4t ca cic bing sang ché va cic don néu trén duge dua vao

day toan bo bang cach vién dan cho tat ca cdc myc dich.

Séang ché khic phuc cac thiéu sét trong linh vuc k¥ thuat nay bang cach dé
xudt cac chét tuong tu APC va phuong phép sit dung céc chét nay dé diéu tri cac rdi

loan.
Ban chit k§ thuét ciia sang ché

Sang ché @& cap dén viéc phat trién céc chit tuong tw APC c6 cac hoat tinh

duoc 1y twong tu. Do d6, sang ché dé cap dén hop chat c6 cong thirc I:

Y
x” \NR1R2

NH,

Rn I

hodc muoi duge dung cta né, trong do:
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X la CHz, O, NH, hoac S;
Y la C=0, C=S, hoac SO2;

R 12 Cis alkyl tiy ¥ dugc thé, halogen, Ci4 alkoxy tlly ¥ dugc thé, xyano,
hydroxy, triflometyl tity v duoc thé, hodc Ci.4 thioalkoxy;

n br?lng 0, 1, 2, hodc 3, voi diéu kién 1a R c6 thé giéng hodc khac nhau khi x

béng 2 hodc 3; va

Ri va Ry ¢6 thé giéng hoac khéac nhau va doc 1ap dugc chon tir nhom bao gém
hydro, Ci.s alkyl tiiy v duoc thé, amit tiy y duoc thé, aryl tiy ¥ dugc thé, heteroaryl
thy y dugce thé, arylalkyl tiy ¥ dugc thé, va Cs.7 xycloalkyl tity y duge thé;

hodc Ry va Rz ¢6 thé duge ndi dé tao thanh di vong c6 5 dén 7 canh tuy y duoc
thé bang cac nhém alkyl hoic aryl, trong d6 hop chit vong nay cé thé bao gdbm 1 dén 2
nguyén tir nito va 0 dén 1 nguyén tir oxy, trong d6 céc nguyén tir nito niy khong duoc

nbi truc tiép véi nhau hodc véi nguyén tir oxy;
trong d6 khi Y 1a C=O0, thi X khoéng phai 1a O.

Mot khia canh khac cta sdng ché dé xuat ché phdm (v du, ché phdm dugc) va

kit chira hop chét theo sang ché.

Khia canh khéc nita theo sang ché d& xuit phuong phap diéu tri rbi loan hodc
tinh trang bénh dugc chon tir chig ngt rfi, chimg mat truong luc, tinh trang budn ngu
qué mirc vao ban ngay, chimg nghién ma tuy, réi loan chtic ning tinh duc, mét moi,
dau nhtc toan than, rdi loan ting dong/giam chi ¥, hdi ching chin khéng yén, trim
cam, rdi loan ludng cyc, trAim cam khéng dién hinh, dong cting déng di, suy gidm nhan
thirc nhe, ting huyét 4p tu thé dimg do than kinh, r6i loan #n udng v6 do, hodc chimg
béo phi & ddi tuong cin didu tri, hodc thiic ddy cai thudc 14 & déi tuong can diéu tri,
bao gdm bude cho dbi tuong nay ding lwong hitu higu diéu tri ctia hop chét theo séng

ché, do d6 diéu tri rdi loan hosc tinh trang bénh hoic thiic déy cai thubc 14.

Séang ché dugc giai thich chi tiét hon trong cic hinh v& trong ban md ta nay va

phan mo ta dugce trinh bay dudi day.
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M3 ta chi tiét sang ché

Sang ché c6 thé dugc thé hién dudi cac hinh thirc khac nhau va khong dugc
hiéu 12 gi6i han & cic phuong 4n dugc néu trong ban mé ta nay. Thay vao dé, cac
phuong an nay duoc d& xuit d& minh hoa céc khia canh ctia sang ché véi tu cach 1a dai
dién cta toan bd pham vi clia sang ché v&i ngudi c6 hiéu biét trung binh trong linh vuc
k¥ thudt nay. Vi dy, cac ddu hiéu dwoc minh hoa lién quan dén mdt phuong an c6 thé
duoc két hop vao cac phuong 4n khac va cdc ddu hiéu dugc minh hoa d6i véi phuong
an cu thé ¢6 thé dugc xéa khoi phuong an d6. Ngoai ra, nhiéu bién thé va su bd sung
cho cc phuong an dugc d& xuét trong ban md ta niy s& 1d rang hon ddi véi nhiing
ngudi ¢6 hidu biét trung binh trong linh vyc k§ thuat nay dua vao ban mé ta nay, ma

khéng vuot ra khoi pham vi sang ché.

Trir khi duge dinh nghia khéc, tht ca cac thuat ngitt khoa hoc va k¥ thuat dugc
stt dung & day déu c6 ciing ¥ nghia nhu thuong duoc hiéu béi nguoi ¢é hidu biét trung
binh trong linh vyc k¥ thudt ma sang ché ndy thudc v&. Thuat nglt dugc st dung trong
ban mé ta sang ché & ddy chi nhim muc dich mé ta cc phuong 4n cu thé va khéng

nham muc dich giéi han sdng ché.

Trlr khi ngtt canh néu khac di, du dinh cu thé rang céc d4u hiéu khac nhau cua

séng ché duoc mo ta trong ban mo ta nay c6 thé duoc sir dung & dang két hop bat ky.

Ngoai ra, sang ché ciling dy tinh rang trong mot so phuong 4n cla sang che, dau
hiéu hodc su két hgp cac dau hi€u bat ky dugc néu trong ban mo ta nay c6 thé duoc

loai trir hodc bo qua.

D& minh hoa, néu ban mé ta néu ring mét phirc hop bao gdm cac thanh phén A,
B va C, thi sang ché dy dinh cu thé ring thanh phan bét ky trong s6 A, B hoic C, hoic
dang két hop ciia ching, c6 thé duoc bo qua va tir bd mot cach riéng 1& hoic & dang
két hop bét ky.

T4t ca cac cong bd don, don ding ky sdng ché, bang sdng ché va céc tai liéu
tham khéao khac duoc dé cép trong ban mé ta nay dugc dua vao day toan b bang cach

vién dan cho tat ca cac myc dich.
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Nhu dugce sit dung trong ban md ta nay, cdc mao tir chi so it (“a”, “an”, “the™)
c6 nghia 1a mot hodc nhiéu hon mét. Vi du, “mot” t€ bao co thé c6 nghia 1a mot t& bao

duy nhét hodc nhiéu t& bao.

Ciing dugc st dung trong ban md ta nay, “va/hodc” dung dé chi va bao gdm bt
ky va tAt ca cac dang két hop co thé c6 ctia mot hodic nhidu muc duoc liét ké lién quan,
cling nhu khéng c6 cic dang két hop khi duoc thé hién trong phuong 4n thay thé
(“hodc”).

Ngoai ra, thuat ngtt “khoang,” nhu duge st dung trong ban mé ta ndy khi dé
cap dén mot gia tri co thé do dugc, ching han nhu lwong hop chit hoic tic nhan theo
sang ché, lidu lugng, thoi gian, nhiét d va céc yéu t6 twong tu, c6 nghia 1a bao gdm

cac bién thién + 10%, + 5%, + 1%, + 0,5%, hoic thim chi + 0,1% cua luong quy dinh.

Thuét ngit “vé co ban bao gdm” (va céc bién thé ngit phap), nhu duoc 4p dung
cho céc ché phim theo sang ché nay, c6 nghia 1 ché phim c6 thé chira cac thanh phan
bd sung mién 1a cac thanh phan bd sung nay khong 1am ché pham thay d6i mot cach
cbt yéu. Thuat ngft “thay ddi mot cach cbt yéu”, dugc 4p dung cho ché phim, dé cap
dén viéc tang hodc giam hiéu qua diéu tri cta ché phém it nhat khoang 20% tré 1€n so

v6i hiu qua ctia ché phim bao gbém céc thanh phan nhu duge trich dan.

Thuét ngtt “lugng hitu hi€u didu tri” hodc “lwong hitu hiéu,” nhu dugc st dung
trong ban mo ta nay, dung dé chi lwong ché phim, hop chat hoic tac nhan theo séng
ché tao ra hiéu qua didu hoa, ma, vi dy, c6 thé 1a hidu qua c6 loi, ddi v6i dbi tugng bi
méc rdi loan, bénh hodc dau m, bao gém cai thién tinh trang ctia d6i tuong (vi du, &
mot hodc nhiéu triéu chimg), tri hodn ho#c gidm tién trién cta tinh trang bénh, phong
ngira hodc tri hodn khéi phat r8i loan, va/hodc thay dbi céc thong sé 1am sang, bénh
hoic dau 6m, v.v., nhu dugc biét 13 trong linh vyc k¥ thuat nay. Vi du, luong hitu hiéu
didu tri hodc luong hitu hidu c6 thé dé cap dén luong ché phém, hop chét hoic tac
nhan cai thién tinh trang & d6i twong it nhit 5%, vi du, it nhit 10%, it nhit 15%, it nhat
20%, it nhét 25%, it nhit 30%, it nhit 35%, it nhat 40%, it nhat 45%, it nhat 50%, it
nhét 55%, it nhit 60%, it nhit 65%, it nhat 70%, it nhat 75%, it nhat 80%, it nhat 85%,
it nhit 90%, it nhat 95%, hodc it nhat 100%.
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“Piéu tri” hoic “viéc didu tri” hodc “phuong phap didu tri” ding d& chi loai
hoat dong bét ky tao ra hidu qua didu hoa, ma, vi du, c6 thé 13 hiéu qua c6 loi, dbi véi
d6i twong bi méc réi loan, bénh hoic dau dm, bao gém cdi thién tinh trang cta d6i
tuong (vi dy, & mot hosic nhidu triéu chiing), tri hodn hodc giam tién trién cda tinh
trang bénh, va/hodc thay dbi cac thong s6 1am sang, bénh hodc dau bm, v.v., nhu duoc

biét rd trong linh vuc k¥ thuat nay.

“Roi loan c6 thé diéu tri bang APC” d¢€ cap dén rdi loan bat ky trong d6 st dung
APC cho d6i tuong dan dén viéc diéu tri mot hodc nhiéu triéu chimg cua réi loan & dbi
tuong. Vi du vé céc rdi loan dugc thé hién trong cac bang sang ché duge vién dan trén

day.

“Dugc dung,” nhu dugce st dung trong bdn md ta nay, c¢6 nghia la vat li€u duoc
mong mudn vé& mit sinh hoc hoic v& mit khac, nghia la, vat liéu ndy c6 thé duoc st
dung cho c4 thé ciing véi cac ché phdm theo sang ché, ma khong gay ra céc tac dung
sinh hoc ¢6 hai dang k& hodic tuong tac theo cach c¢6 hai véi thanh phan khac bét ky
ctia ché phém chtra né. Vit liéu nay tat nhién s& dugc chon dé giam thiéu su thoai bién
bét ky cua thanh phén hoat chit va dé giam thidu céc tac dung phu c6 hai ¢ dbi tuong,
nhu d& dugc biét r6 dbi v6i ngudi c6 hidu biét trung binh trong linh vuc k¥ thuat nay

(xem, vi du, Remington's Pharmaceutical Science, xuét ban 14n thir 21, 2005).

“Ddng thdi” c6 nghia 13 du gin v& thoi gian dé tao ra hiéu qua két hop (nghia
la, cing mét luc c6 thé 1a xay ra mQt cach d6ng thoi hodc c6 thé 13 hai ho3c nhiéu sy
kién x4y ra trong mot khoang thoi gian ngén trude hodc sau su kién kia). Trong mot sd
phuong 4n, viéc sir dung hai hoic nhidu hop chét “ddng thdi” c6 nghia 13 hai hop chit
duoc st dung du gin vé thoi gian ma sy ¢6 mit ctia mot hop chét nay 1am thay d6i cac
tac dung sinh hoc cuia hop chét kia. Hai hop chét c6 thé duoc st dung trong cung dang
bao ché hoic cac dang bao ché khéc nhau hoic duoc st dung tudn ty. Viéc st dung
déng thoi ¢6 thé duge thuc hién béng cach tron cac hop chét trude khi dung hosc béng
cach cho ddi twong ding cac hop chat voi hai dang bao ché khac nhau, vi du, tai ciing
mdt thoi diém nhung tai cac vi tri gii phdu khac nhau hodc sit dung cdc dudng dung

khéc nhau.
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Thuat ngit “alkyl” c6 nghia 13 mach hydrocacbon mach théng hodc phan nhanh
chira 1-12 nguyén tir cacbon, vi du, 1-8, 1-6, hodc 1-4 nguyén tir cacbon. Vi du vé cac
nhém alkyl bao gdm metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, va céc
nhom tuong tu.

Thuat ngit “alkyl dugc thé” c6 nghia 14 alkyl trong d6 nguyén tir ctia alkyl nay
duoc thé bang, vi du, nguyén tir cacbon, nito, luu huynh, oxy, silic hoic halogen, hoic
theo céch khac la nguyén tir nito, luu huynh, oxy hodc halogen. Thuat ngit ngay bao
gdm céc phan tir thé trén cac nhom alkyl, alkenyl, alkynyl, va xycloalkyl.

Vi du vé c4c phén tir thé c6 thé duoc gén vao nguyén tir bat ky ctia nhém alkyl
trén “alkyl duoc thé” bao gdm céc nhém xyclyl, cac nhém heteroxyclyl; cac nhom
aryl, cdc nhom heteroaryl, cdc nhém amino, cdc nhdm amido, cac nhém nitro, céc
nhém xyano, cdc nhom azit, cdc nhém hydroxy, cdc nhém alkoxy, cdc nhém axyloxy,
cac nhém thioalkoxy, cdc nhém axyl thioalkoxy, cdc nhom halogen, cdc nhoém
sulfonat, cac nhom sulfonamit, cdic nhom este, axit carboxylic, oxy (vi du, nhoém
cacbonyl), va luu huynh (vi du, nhém thiocacbonyl). Céc phan tir thé con bao gdm
nhém chirc héa hoc bat ky gitip ci thién tinh tan trong nuéc ctia phan tir (vi du, cic
nhém axit carboxylic, este ctia carboxylic, carboxamido, morpholino, piperazinyl,

imidazolyl, thiomorpholino, hodc tetrazolyl; ca dugc thé va khong duoc thé).

Cac thudt nglt “halo” va “halogen” dung dé chi gdc flo, clo, brom hoic iot bat
ky.

Thuét ngit “alkoxy” ¢ nghia 14 oxy dugc lién két véi alkyl hodc alkyl dugc thé
nhu duge xac dinh trén day.

Thuat ngit “thioalkoxy” c6 nghia 1a lwu huynh dugc lién két véi alkyl hodc

alkyl duoc thé nhu dugc xac dinh trén day.

Thuit ngtt “xycloalkyl” cé nghia la nhém vong cacbon bdo hoa don vong chira
3-8 nguyén tir cacbon, vi du, 3-6 nguyén tir cacbon. Vi du vé cdc nhém xycloalkyl bao
gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, va cac
nhom tuong tu.
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Thuat ngit “aryl” ding & chi hé vong don vong c6 5-8 canh hodc hai vong c6
8-12 canh thom trong d6 0, 1, 2, hodc 3 nguyén tir ctia mdi vong c6 thé dugc thé béng
phdn tir thé. Thuét ngit nay con bao gdm hé vong hai vong thom trong d6 nguyén tir
hydro dugc thém vao mdt, hai, hodc ba nguyén tir cacbon trén vong trén mot trong sd
cac vong (vi dy, vong bdo hda mot phan). Vi du vé cac nhém aryl bao gém phenyl,

naphthyl va cdc nhom tuong tu.

Thuat ngit “arylalkyl” c6 nghia 1a nhém aryl duogc lién két véi alkyl hodc alkyl
duoc thé nhu dwoc x4c dinh trén day.

Thuat ngft “di vong” ding dé chi hé vong don vong c6 5-8 canh hoic hai vong
c6 8-12 canh thom hodc khéng thom bao gdm 1-3 nguyén tir khac loai néu 1a don
vong hodc 1-6 nguyén tir khac loai néu 13 hai vong, cac nguyén tir khéc loai nay dugc
chon tir O, N, hodc S, trong d6 0, 1, 2 hodc 3 nguyén tir ciia mdi vong c6 thé duoc thé
bang phan tir thé. Thuét ngft nay con bao gdm cac hé vong hai vong thom hoic khong
thom trong d6 nguyén tir hydro dugc thém vao mot, hai, hodc ba nguyén tir cacbon
trén vong trén mot trong s6 cac vong (vi dy, vong bio hoa mot phan). Vi du vé cac
nhém di vong bao gdm pyridyl, furyl hoic furanyl, benzofuranyl, imidazolyl,
benzimidazolyl, pyrimidinyl, thiophenyl hodc thienyl, benzothiophenyl, quinolinyl,
isoquinolinyl, dihydroquinolinyl, dihydroisoquinolinyl, naphthyridinyl,
dihydronaphthyridinyl, quinazolinyl, indolyl, indazolyl, thiazolyl, benzothiazolyl,
oxazinyl, benzooxazinyl, oxazolyl, benzooxazolyl, dihydrobenzodioxinyl, va cac

nhém tuong tu.
Céc phan tir thé thich hop d6i voi cic nhém aryl va heteroaryl 1a gibng voi cac

phin tir thé d6i v6i nhom alkyl.

Sang ché dé cap dén viéc xac dinh va md ta dic diém cua céc chit tuong tu
APC duoc du tinh 13 c6 hoat tinh sinh hoc va tri liéu twong duong hodc tuong tu. Chu

triac cua bazo APC tu do dugce néu dudi day.
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Do d6, mdt khia canh ctia sang ché dé cap dén hop chét ¢6 cong thirc I:

Y
x \NR1R2

NH,
R I
hodic mudi dugc dung cua nd, trong do:
X 1a CHa, O, NH, hoac S;
Y 1a C=0, C=S, hoac SOz;

R 1a Cig alkyl tiy ¥y duoc thé, halogen, Ci4 alkoxy tuy y dugc thé, xyano,
hydroxy, triflometyl tiy y dugc thé, hoic Ci.4 thicalkoxy;

n béng 0, 1, 2, hodic 3, véi diéu kién 1a R c6 thé giéng hodc khac nhau khi x

béng 2 hoac 3; va

Ry va Ry c6 thé giéng hodc khac nhau va ddc 1ap dugce chon tir nhdm bao gém
hydro, Ci.s alkyl ty ¥ duoc thé, amit tily y dugc thé, aryl tiy ¥ duoc thé, heteroaryl
thy ¥ duoc thé, arylalkyl tity v duoc thé, va Cs.7 xycloalkyl tiy y duoc thé;

hodic R va Ry ¢6 thé dugc ndi dé tao thanh di vong ¢6 5 dén 7 canh tuy y dugc
thé bang cac nhém alkyl hoic aryl, trong d6 hop chét vong nay c6 thé bao gdm 1 dén 2
nguyén ti nito va 0 dén 1 nguyén tir oxy, trong dé cic nguyén tir nito ndy khong dugc

ndi truc tiép v&i nhau hodc véi nguyén tir oxy;
trong d6 khi Y 1a C=0, thi X khong phai 1a O.

Theo mot sb phuong an, X 1a CHz, O, hodc NH; X 1a CHa, O, hodc S; X 1a CHa,
NH, hodc S; X 1a O, NH, hodc S; X 1a CHzhodc S; X 1la CHz hodc NH; X la CH» hodc
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0; X 1a O hoac S; X 1a NH hodc S; X 142 O hoac S; X 1a O hodc NH; X 1a CHz; X 1a O;
X 1a NH; hodac X 1a S.

Theo mot sb phuong an, Y 1a C=0 hodc SO2; Y 1a C=0 hodc C=S; Y la C=S
hodc SO2; Y 1a C=0; Y 1a C=S; hodc Y la SO,.

Theo mdt sb phuong 4n, Ry hodc Rz 1a C(O)NR3R4, trong d6 R3 va R4 doc 1ap 1a
hydro, alkyl mach thép hon tiy ¥ dugc thé c6 1 dén 8 nguyén tir cacbon, aryl tiy ¥
duoc thé, arylalkyl tiy y duoc thé, hodc xycloalkyl tiy ¥ dugc thé c6 3 dén 7 nguyén
ttr cacbon; hodc R3 va Rq c6 thé dugc ndi dé tao thanh di vong ¢6 5 dén 7 canh tuy y
duoc thé bing thanh phin duoc chon tir nhém bao gdm cac nhém alkyl va aryl, trong
d6 di vong nay c6 thé bao gdm 1 dén 2 nguyén tir nito va 0 dén 1 nguyén ti oxy, trong
d6 cac nguyén tir nito nay khong duoc néi truc tiép voi nhau hodc véi nguyén tir oxy.
Theo mot s§ phuong 4n, R; hoic Rz 13 C(O)NH,. Xem coéng bd don M§ sb 62/404,

917, ndi dung cua tai liéu nay dugc dua vao day toan bd bang cach vién dan,
Theo mot s6 phuong 4n, hop chit c6 cong thirc I ¢ ciu tric c6 cong thirc Ia:
Y
x \NH2

NH,
Ia

hodc mudi dugce dung cia no.

Theo mot s6 phuong 4n, hop chat c6 cong thire I ¢ ciu tric cé cong thirc II:

ZIs

Rn 11
hodc mudi dugc dung cta no.

Theo c4c phuong 4n nhét dinh, hop chit c6 cong thic II ¢6 céu tric c6 cong

thie Ila:

-10-
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Ze

ITa

hodc muoi dugc dung cuia nd.

Theo mét s6 phuong an, hop chat c6 cong thic I ¢ chu tric c6 cong thirc III:

0

)l\NmRz

W

NH,
III

A
3

hodc mudi dugc dung cia nd, trong do:

W 1a CHz hodc NH.
Theo c4c phuong 4n nhét dinh, hop chét c6 cong thirc III ¢6 cdu tric c6 cong

thie la:
(0]

)j\NHz

NH,
IITa

W

hodc mudi dugce dung cua né.
Vi du vé céac hop chét trong chu trac c6 cong thie ITla bao gdm, nhung khong

gi6i han &, cac hop chat 1 va 2:

-11-
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)kNHZ

NH
1

Iz

NH,

NH,
2

hodc muoi dugc dung cta nd.

Theo mdt sb phuong 4n, hop chét c6 cong thire III ¢6 ciu triic ¢6 cong thirc IV:

Zlle

Rn v

hodc mudi dugc dung cta no, trong do:

W la CH;z hodc NH.

Theo c4c phuong 4n nhit dinh, hop chéit c6 cong thirc IV ¢6 chu trac c¢6 cong

thirc I'Va:

ZIle

I
N

IVa

hodc mudi duge dung cta nd, trong do:

-12-



39401

W 1a CHz hoac NH.

Vi du v& céc hop chét trong cu tric ¢ cong thirc IVa bao gdm, nhung khong

gii han &, cac hop chét 3 va 4:

)O]\
Y N NH
H ’
NH,
3
0
: NH,
NH,
4

hodc mudi dugc dung cua nod

Theo mdt s§ phuong 4n, hop chét c6 cong thirc I ¢6 cau tric c6 cong thic V:

Y
7~ \NR1R2

NH

Rn \%
hodc mudi duoc dung ciia né, trong dé:
Z 13 O hodc S; va
Y 1a C=0, C=S, hodc SOz;
trong d6 khi Y 1a C=0, thi Z khdng phai la O.

Theo céc phuong 4n nhét dinh, hop chit ¢ cong thitc V ¢6 céu tric c6 cong

thitc Va:
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N

NHa

Va

hodc muoi dugc dung cua nd.

Vi du vé& céc hop chit trong ciu tric c6 cong thirc IVa bao gébm, nhung khong

gi6i han &, cac hop chit 5, 6, va 7:

s
O/U\NH2
NH,
5
0 0
\/
o i,
NH,
6
0
s/“\NH2
NH,
7

hodc mudi duge dung cta no.

Theo mét sé phuong 4n, hop chit ¢6 cong thitc V ¢6 cAu tric c6 cong thie VI:
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Zle

Rn VI

hodc mudi dugc dung cta né.

Theo cdc phuong 4n nhit dinh, hop chit c6 cong thirc VI ¢6 ciu truc c6 cong

thrc Vla:

Zle

hodc mudi duge dung cua nd.
Vi du vé cac hgp chat trong cau truc c6 cong thirc IVa bao gdom, nhung khong

gi6i han &, cac hop chat 8, 9, va 10:

Zs

T
IN)
[*-]

ZIHe

T
)
el

/H\
NH,

ZIe

T
)

10
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hodc mudi dugc dung cta nd.

Céc hop chét, cac dang bao ché hoic dang liéu don vi dugc dé xuét trong ban
mo ta nay, co thé dugc st dung, vi du, d& dat duoc sy giai phéng tire thoi, ¢ kiém
soét, va/hodc giai phong cham hop chat theo sang ché, cling nhu 13 cac mubi, hydrat,
chét ddng phan duoc dung, bao gdm céc chat hd bién, solvat va phirc chat ctia hop chit

nay.

Céc mudi thich hop ctia hop chat theo sang ché bao gdm, nhung khéng gi6i han
O, axetat, adipat, alginat, aspartat, benzoat, butyrat, xitrat, fumarat, glycolat,
hemisulfat, heptanoat, hexanoat, hydroclorua, hydrobromua, hydroiodua, 2-
hydroxyetansulfonat, lactat, maleat, malonat, metansulfonat, nicotinat, nitrat, oxalat,
palmoat, pectinat, persulfat, hydroxynapthoat, pivalat, propionat, salixylat, sucxinat,
sulfat, tartrat, thioxyanat, tosylat va undecanoat. Cac axit khac, chéng han nhu oxalic,
trong khi ban than chung khéng c6 tinh dugc dung, c6 thé dugc sir dung trong didu ché
cac mudi hitu dung 1am cac chét trung gian dé thu duoc hop chat theo sédng ché va céc
mudi cong axit duoc dung cta ching. Theo cic phuong 4n nhét dinh, mubi nay 1a

mudi hydroclorua.

Céc hop chét c6 cong thirc trong ban mo ta ndy bao gbm céc hop chét c6 su tao

thanh bazo bic bén & nhém chira nito bazo bét ky trong do.

Phén thao ludn & day, dé don gian, duoc dua ra ma khong tham chiéu dén déng
phan 1ap thé hoic bd sung cic nguyén tir doteri. Nhitng ngudi ¢6 hiéu biét trung binh
trong linh vyc k¥ thuét ndy s& thiy ring hop chét theo sang ché c6 thé chira mét hoic
nhidu tm bit ddi ximg va do d6 xuét hién & dang raxemat va cdc hdn hop raxemic va
cac chét ddng phan quang hoc don. T4t ca cac dang déng phan va céc dang doteri héa
cta céc hop chit nay ddu dugc bao gdm trong sang ché. Theo mot s6 phuong an, hop
chit nay & dang chit ddng phéan 14p thé don hoic hdn hop trong d6 mot chat ddng phan
1ap thé chiém wu thé, vi du, bang khoang 60%, 70%, 80%, 90%, 95%, hodc 16n hon.

Phén thao luén & day dugc dua ra ma khong tham chiéu dén cac chit da hinh,

hydrat, clathrat, solvat, bao gdm ca cac hop chét, cic chit déng phan hodc céc dang
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khac cua hop chit nay. Tat ca cac dang nhu vy cua cac hop chit nay déu dugc bao

gdm trong sang ché.

Ngoai ra, cic hop chét theo sang ché bao gdm cac tién duogc chét ctia cac hop
chit ma duoc bién ddi thanh hop chit c6 hoat tinh iz vivo. Vi dy, hop chit nay c6 thé
duoc bién dbi dé tang cudng tinh thdm t& bao (vi du, bing qua trinh este héa cac nhém
phén cyc) va sau d6 duge bién dbi bing enzym té bao dé tao ra hoat chit. Cac phuong
phép che chén cic gbc mang dién hoic gbc phan tmg nhu tién duge chét 1a da biét boi
ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay (xem, vi dy, P. Korgsgaard-
Larsen and H. Bundgaard, A Textbook of Drug Design and Development, Reading
U.K., Harwood Academic Publishers, 1991).

Thuét ngtt “tién duoc chit” d& cap dén cac hop chit ma dugc bién ddi nhanh
chéng in vivo @ tao ra hop chit gdc c6 cong thirc néu trén, vi dy, bang su thily phan
trong mau, xem, vi dy, tai liéu T. Higuchi and V. Stella, Prodrugs as Novel delivery
Systems, T4p 14 ctia the A.C.S. Symposium Series va trong tai liéu Edward B. Roche,
ed., Bioreversible Carriers in Drug Design, American Pharmaceutical Association and
Pergamon Press, 1987, ca hai tai li€u nay dugc dua vao day béng cach vién dan. Ciing
xem bing sang ché My sb 6,680,299. Céc tién dugc chit 1am vi du bao gbm tién duoc
chét ma dugc chuyén héa in vivo boi d6i twong thanh duge chét hoat tinh c6 hoat tinh
ctia cac hop chit nhu duge mb ta trong ban mo ta nay, trong d6 tién duogc chit nay l1a
este cia nhém rugu hodc axit carboxylic, néu nhém nhu vay c6 mit trong hop chét
nay; amit ciia nhdm amin hodc nhém axit carboxylic, néu c4c nhém nhu vay c6 mit
trong hop chét nay; uretan ctia nhém amin, néu nhém nhu vay c6 mit trong hop chét
nay; axetal hodc ketal clia nhém ruou, néu nhém nhu vay c6 mit trong hop chat nay;
bazo N-Mannich hoic imin ctia thém amin, néu nhém nhu vy c6 mit trong hop chét
ndy; hodc bazo Schiff, oxim, axetal, enol este, oxazolidin, hodc thiazolidin cia nhém
cacbonyl, néu nhém nhu vy cé mit trong hop chit nay, ching han nhu duge md ta, vi
dy, trong bing sang ché M¥ s6 6,680,324 va bing sang ché M s6 6,680,322.

Thuat ngt “tién dugc chét dugc dung” (va céc thuat ngt tuong tu) nhu duoc st
dung trong ban mo ta nay d& cap dén tién dugc chét cta hop chét theo sang ché ma,

trong pham vi d4nh gi4 y khoa hop 1y, thich hop dé st dung khi tiép xtic v6i cac mod
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cta ngudi va/hodc dong vat khac ma khdng gay doc tinh, dap tmg kich thich, di ing
qua muc va cac ddp Ung tuong ty, twong xung véi ty 1€ rai ro/loi ich hop ly va hiéu
qua dbi véi viée st dung dugc du tinh cia ching, cling nhu 1a céc dang ion ludng tinh,

khi c6 thé, ctia hop chét theo sang ché.

Hop chét theo sang ché c6 thé duoc tdng hop bing cic phuong phap da bit

trong linh vyc k¥ thudt nay va nhu dugc bdc 10 trong céc vi du.

Mot khia canh khac ctia sang ché dé xuit ché pham, vi dy, dang liéu, bao g@)m
hop chét theo sang ché. Theo mdt s& phwong 4n, ché phdm nay 13 ché phdm dugc chira
hop chét theo sang ché va chét mang duoc dung. Theo mét sb phuong 4n, dang lidu
nay la dang lidu st dung béng dudng miéng, vi du, vién nén hodc vién nang, vi du,

dang lidu giai phong tirc thoi.

Theo mdt sb phuong 4n, dang lidu nay 12 vién nén giai phéng tic thoi giai
phéng it nhit 85%, vi dy, it nhat 85%, 90%, 95%, 96%, 97%, 98%, hodc 99%, hop
chét theo sang ché chira trong d6 trong khoang thdi gian nhé hon 15 phit sau khi sir

dung vién nén ndy cho ddi tuong.

Cac dang bao ché cia hop chit theo sang ché, bao gdbm dang bao ché giai phong
tie thoi, ¢6 thé duge bao ché thanh dang lidu don vi thich hop dé su dung béng duong
miéng, chéng han nhu, vién nang dugc nhdi, vién nén hodc vién nén hinh bau duc
duge nén, hodc dang lidu khac thich hop dé st dung bing dudng miéng bing cach st
dung céc ky thut thong thudong. Dang liéu giai phéng tic thoi duge bao ché nhu duge
md ta c6 thé thich hop dé sir dung bang dudng miéng, dé dat duoc va duy tri mirc do
tri liu ctia hop chat nay trong khoang thoi gian chon trude. Theo cdc phuong an nhét
dinh, dang lidu giai phéng tirc thoi duge mé ta trong ban md ta ndy c6 thé bao gbm
dang liéu rén st dung bing dudng miéng c6 hinh dang va kich thuéc mong mudn bt
ky bao gdm hinh tron, ovan, hinh try thuén hoic da gidc. Theo mdt phuong an nhu
vay, bé mit ciia dang liéu giai phong tirc thoi c6 thé 13 phang, tron, 16m hogc 16i. Theo
mot sb phuong én, dang bao ché nay c6 thé 1a dang lidu rén st dung béng duong
miéng duoc mo ta trong don yéu ciu cip bang séng ché My sb 62/383,818, duoc dua

vao day toan bd bang céch vién dan.
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Cu thé 13, khi dang bao ché giai phong tie thoi duge bao ché ¢ dang vién nén,
vién nén giai phong tic thoi chira luong phén trim twong dbi 16n va luong tuyét dbi
hop chét nay va do d6 dugc du tinh 1a cai thién sy tudn tht va thuan ti€n ctia bénh
nhan, bing cach thay thé nhu cu tiéu thu luong 16n chit l1éng hoic huyén phu
16ng/ran. M6t hodc nhiéu vién nén giai phéng tic thoi duge mé ta trong ban mé ta nay
c6 thé dugc st dung, bang cach tidu thu qua dudng miéng, vi du, khoang céch gan, dé
cung cép liéu hiéu qua tri liéu cia hop chét nay cho ddi tugng trong khoang thoi gian

tuong dbi ngan.

Trong trudng hop mong mudn hodc cin thiét, bé mit ngoai clia dang lidu giai
phong tirc thdi ¢6 thé dwoc phu, vi du, bang 16p phi mau hoic béng 16p ngin 4m st

dung céc vat liéu va phuong phép da biét trong linh vuc k¥ thuat nay.

Cac phuong phép dugc boc 16 trong ban mo ta nay dé diéu tri tinh trang bénh c6
thé diéu tri bang APC, béng cach st dung lugng hitu hi€u cia mdt hodc nhiéu dang
liéu nhu duge md ta trong ban md ta nay. Vi du, dang lidu theo sang ché c6 thé dugc
stt dung dé diéu tri cho dbi tuong cin didu tri d6i voi ching nga rii, ching mat truong
lwc, tinh trang budn ngdh qua mic vao ban ngdy, chimg ngh nhiéu v6 cin, ching
nghién ma tuy, rdi loan chirc ning tinh duc (vi du, rdi loan ham mudn tinh duc), mét
moi, dau nhirc toan than, réi loan ting dong/giam chi y (ADHD) (vi du, ADHD khéng
diéu tri), hoi chimg chén khong yén, trAm cam, rdi loan ludng cuc, trdm cam khong
dién hinh, rbi loan in uéng vb do, hodc ching béo phi & d6i tuong can diéu tri, hodc
thuc ddy cai thubc 14 & ddi tuong cAn didu tri, do d6 diéu tri rdi loan ho#c tinh trang
bénh hogc thuc ddy cai thubc 1a. Xem, vi du, bing sang ché My sd 8,232,315;
8,440,715; 8,552,060; 8,623,913; 8,729,120, 8,741,950; 8,895,609; 8,927,602;
9,226,910; 9,359,290; va 9,610,274; va cong b don yéu cu cip bing sang ché M¥ sb
2015/0018414; mdi tai liéu ndy dugc dua toan bd vao day bing cach vién din dbi véi

roi loan duoc diéu tri.

Theo cac phuong 4n nhét dinh, tinh trang budn ngdi qua mitc vao ban ngay lién
quan dén chimg ngt nhiéu v6 cin, ngung thd khi ngll, da xo cing, trdm cam khoéng

dién hinh, hodc budn ngt qua mirc lién quan dén thuéc (DAES).
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Theo cac phuong an nhét dinh, tinh trang mét moi lién quan dén da xo cung,

ung thu hodc céc tinh trang bénh khéc.

Theo mot sd phuong an, rbi loan hoic tinh trang bénh nay 13 da xo cing, trim
cam khong dién hinh, hoic DAES.

Theo mét sb phuong 4n, cic phuong phap duge st dung ¢ cai thién nhan thic

& dbi tuong, vi du, déi tuong mic suy giam nhén thirc nhe.

Theo c4c phuong 4n nhét dinh, cic hop chét theo séng ché c6 thé diéu tri nhiéu
triéu chimg ctia réi loan. Cac vi du bao gdm, nhung khéng gidi han &, ADHD, khi cac
hop chét nay c6 thé cai thién tinh trang budn ngi qué mic va triéu chimg ADHD
ching han nhu chimg mét ngi1; trdm cam khéng dién hinh, khi cac hop chat nay c6 thé
cai thién tinh trang budn ngl qué muc va/hodc triéu ching trAm cam; va da xo cing,

khi c4c hop chit nay c6 thé cai thién tinh trang budn ngli qué mirc va/hodc mét moi.

Dang liéu dugc md ta trong bin mo ta nay con c6 thé duoc cung cip & dang kit
bao g@)m, vi du, dugc dong gdbi riéng biét, vat chira bao g@)m nhiéu vién nén hoic vién
nang giai phong tirc thoi, vién nén hodc vién nang nay co6 thé duoc déng goi riéng biét,
nhu trong bao bi gidy bac hoic trong vi. Vién nén hodc vién nang nay c6 thé dugc
dong gdi theo nhiéu hinh dang c6 hoic khong c6 chét hit 4m hodc cac vat lidu khac dé
ngan chin sy thAdm nhdp clia nudce. Vit liu hodc phuong tién hudng dan, chéng han
nhu nhan dén in, ciing c6 thé dugc bao gdm bén trong di véi viée st dung ching, vi
dy, tudn tu trong khoang thdi gian chon truéc va/hodc & cac khoang cach thoi gian
chon truéc, nhim mang lai ndng d6 mong mubn ciia hop chét ndy in vivo trong céc

khoang thoi gian chon trudce, dé diéu trj tinh trang bénh chon trudc.

Lidu hang ngay nim trong khoang tir 1 dén khoang 2000 mg hop chét theo séng
ché hodc mudi duoc dung ctia né cé thé duoc st dung dé dat toi két qua tri li¢u duogc
boc 16 trong ban md ta nay. Vi du, liéu hang ngay nim trong khoang 10-1000 mg, vi
du, khoang 20-500 mg, & cac liéu don hodc liu chia nho, duge sit dung. Theo mot s0
phuong 4n, lidu hang ngay nim trong khoang tir 0,01 dén khoang 150 mg/kg trong
lugng co thé, vi du, khoang 0,2 dén khoang 18 mg/kg trong lugng co thé.
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Theo mdt phuong 4n ctia sang ché, hop chit theo sang ché dugc st dung cho
. dbi tuong cin diéu tri rdi loan hodc tinh trang bénh. Hop chét nay co thé dugc st dung
lién tuc hodc khong lién tuc. Theo mot phuong 4n, hop chit nay duge sir dung cho déi
tuong nhidu hon mot 1An mdi ngay, vi dy, 2, 3, hodc 4 14n mdi ngay, hodc mot 14n mdi
1,2,3,4,5,6,hoac 7 ngay. Theo m{t phuong 4n khac, hop chét nay duoc su dung cho
d6i twong khong nhiéu hon mdi tuin mot 1an, vi du, khong nhiéu hon hai tuin mot 1an,
mdi thang mot 1an, hai thang mot 14n, ba thang mot 14n, bon thang mot 14n, nim thang
mdt 14n, sdu thang mot 14n, hodc 1au hon. Theo mét phuong 4n khac, hop chét nay
duoc st dung bing cach str dung hai hodc nhiéu thoi gian biéu khéc nhau, vi dy, ban
dAu thuong xuyén hon (vi du dé ting dén ndng d6 nhit dinh, vi du, mot 1an mdi ngay
hodc nhiéu hon) va sau d6 it thudng xuyén hon (vi dy, mot 1an mdi tudn hogc it hon).
Theo c4c phuong 4n khéc, hop chét nay c6 thé dugc sir dung theo phac @b st dung
khong lién tuc bat k. Trong mot vi du, hop chit nay c6 thé duge st dung khong nhiéu
hon ba ngay mot 14n, bdn ngay mat l4n, nam ngay mot 1an, sdu ngay mot 1an, bay ngay
mdt 14n, tAm ngay mét 1an, chin ngay mot 1an, hodc mudi ngay mot 14n, hozc 1au hon.
Viéce st dung cé thé lién tuc trong mot, hai, ba, ho#c bdn tudn hodc mdt, hai, hoic ba
thang, hodc lau hon. Tuy y, sau khoang thoi gian nghi, hop chét nay c6 thé duoc sir
dung theo thdi gian biéu gidng hoic khac nhau. Khoang thoi gian nghi c6 thé 1a mot,
hai, ba, hodc bbn tudn, hoic 1au hon, theo tic dung dugc luc hoc clia hop chét nay &
dbi tuong. Theo mot phuong 4n khac, hop chét nay c6 thé dugc st dung dé tang dén

ndng d6 nhit dinh, tiép d6 duy tri & ndng d¢ khong d6i va sau d6 & liéu ding cubi.

Theo m6t khia canh theo sédng ché, hop chét theo sang ché duoc cung cép cho
dbi tugng ddng thoi véi tac nhan tri liéu bd sung. Tac nhan tri lidu bd sung nay c6 thé
duoc cung cAp trong cing ché phdm véi hop chét nay hoic trong ché phim riéng biét.
T4c nhan trj liéu bd sung nay c6 thé dugc cung cip cho déi tugng theo bidu thoi gian
khéc hodc bing mot dudng khac so v6i hop chit nay. Téc nhan trj lidu b sung nay cb
thé 1a tc nhan bt ky mang lai loi ich cho ddi tuong. Cic tac nhan khac bao gom,
nhung khong gidi han &, chét kich thich, thudc chéng loan thin, thudc chdng trim
cam, cac tac nhan dung cho céac rbi loan than kinh, va tac nhan héa hoc tri lidu. Mot tac

nhan trj liéu c6 thé dugc st dung trong cling thdi gian 1a Xyrem®, duge ban trén thi
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trudng boi hiang Jazz Pharmaceuticals, dugc st dung ¢ diu tri ching nga rii va

chimg mét truong lyc. Xem bing sang ché M¥ s6 8,952,062 va 9,050,302.

Sang ché c6 thé dugc sir dung trong nghién ctru cling nhu 1a céc tmg dung thi y
va y t€. D6i tuong thich hop thudng 12 ddi twong 13 dong vat cé vi. Thuét ngit “cé vi”
nhu duoc sir dung trong ban mé ti ndy bao gdm, nhung khéng gidi han &, con ngudi,
dong vat linh truong khdng phai nguoi, trau bo, curu, dé, lon, ngua, meo, chd, tho,
dong vat gadm nhim (vi dy, chudt cdng hodic chudt nha), v.v. Péi tuong 1a con nguoi
bao gdm dbi tuong tré nhii nhi, tré so sinh, thiéu nién, ngudi trudng thanh va ngudi

LY

gia.

Theo c4c phuong 4n cu thé, dbi twong nay 12 ngudi mic 1i loan c6 thé diéu tri
bang APC. Theo cic phuong 4n khac, dbi twong duge st dung trong cic phuong phép

theo sang ché 12 mé hinh déng vat méc ri loan c¢6 thé diéu tri bang APC.

Déi tuong nay c6 thé 1a dbi twong “cé nhu ciu vé” cac phuong phép theo séng
ché, vi du, ¢6 nhu ciu v& cac tac dung tri liéu cia cac phuong phap theo sang ché. Vi
du, dbi tugng nay co thé 1a d6i tuong dang méc rdi loan c6 thé diéu tri bing APC, bi
nghi ngo méc rdi loan c6 thé diéu tri béng APC, va/hodc dugc dy doan 13 méc rdi loan
c6 thé didu tri bing APC, va phuong phép va ché phim theo sang ché dugc sir dung dé

diéu tri va/hodc diéu tri du phong.

Sang ché duogc giai thich chi tiét hon trong cic vi du khong giéi han pham vi

séng ché sau day.
Vi du thwe hién sing ché
Vidul
Téng hop céc hop chit

Hop chit 8 (110CR002)
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1) NaH, THF So do 1
2) CS2
oH 3) Mel
4) NH4OH 5M
HN )_.._f__._, NHz HCL ©/\/\
N
Boc NHz 2H
1A “Boc 2 cl
1B 110CR002

tert-Butyl  (R)-(1-(Carbamothioyloxy)-3-phenylpropan-2-yl)carbamat (1B):
Thém h€ phén tdn 60% cua natri hydrua (0,36 g, 4,78 mmol, 1,2 duong lugng) trong
dau khoéng trong céc phan vao hop chit 1A (1,0 g. 3,98 mmol, 1 duong lugng) trong
THF (20 mL) & 0°C. Sau khi khudy trong 1 gid, thém cacbon disulfua (0,191 g, 4,78
mmol, 1,2 dwong lugng) vao & 0°C. Sau khi khudy mdt gio nita, thém metyl iodua (0,3
mL, 4,78 mmol, 1,2 dwong luwong) vao va lam 4m hdn hop phan tmg dén nhiét d6
trong phong. Sau khi khudy hai gid nita, thém amoni hydroxit dam dic (1,6 mL, 7,98
mmol, 2 duong lugng) vao va khudy hdn hop phan tmg qua dém & nhiét d6 trong
phong. Pha lodng hdn hop phan tmg nay bing nuéc (50 mL) va chiét bing diclometan
(3 x 50 mL). Lam kh6 céac 16p hitu co da dugc gdp lai trén natri sulfat va co6 trong ap
suét giam thu duoc hop chét 1B thé. Nghién nhé chét rin nay trong dietyl ete (20 mL)
thu duoc hop chit 1B (0,17 g, hiéu sudt 14%) & dang chit ran mau vang nhat.

(R)-O-(2-Amino-3-phenylpropyl) carbamothioat dihydroclorua (110CR002):
Thém HCI 4M trong dioxan (0,68 mL, 2,74 mmol, 5 dwong lugng) vao hop chét 1B
nguyén chit (0,17 g, 0,548 mmol, 1 dwong lugng) va khudy hén hop phan tGng qua
dém. Pha lodng dung dich nay bang dietyl ete (20 mL) va loc huyén phu thu dugc.
Nghién nhé chét réin nay trong dietyl ete (20 mL) va lam kho chét rén da loc trong
chan khong & nhiét d6 trong phong trong 2 gid thu dugc hop chat 110CR003 (140 mg,
hiéu suit 93%, do tinh khiét 96,9%) & dang chét rén mau tring.

Hop chét 9 (110CR003)
Sodd 2
(6] (0]
s. s
©/\/\ I,s ©/\/\ ’b' NH, HC ’(')PNHZ
NHBoc TEA, DMA NHBoc NH2 Hel

110CR003
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(R)-2-((tert-Butoxycacbonyl)amino)-3-phenylpropyl sulfamat (2B): Thém
timg giot dung dich sulfamoyl clorua (1,15 g, 9,95 mmol, 2,5 duong luong) trong
axetonitril (2 mL) vao dung dich chira hop chét 2A (1,0 g, 3,98 mmol, 1 duong luong)
va trietylamin (2,1 mL, 14,95 mmol, 3,75 duong lugng) trong N,N-dimetylaxetamit
(20 mL) & 0°C. Sau khi khudy & nhiét d6 trong phong trong 4 gid, bd sung thém
trietylamin (2,1 mL, 14,95 mmol, 3,75 duong lugng) va sulfamoyl clorua (1,15 g, 9,95
mmol, 2,5 duong lwong) trong axetonitril (2 mL) vao & 0°C. Khuy hén hop phan ung
& nhiét d6 trong phong qua dém, tai thdi diém ma LCMS chi ra h8n hop c6 ty 16 3:2
clia san pham so v&i vat liéu ban diu. BS sung thém trietylamin (2,1 mL, 14,95 mmol,
3,75 duong lugng) va sulfamoyl clorua (1,15 g, 9,95 mmol, 2,5 duong lugng) trong
axetonitril (2 mL) vao & 0°C va khudy hdn hop phan ting & nhiét d6 trong phong trong
6 gio nita. LCMS chi ra hdn hop ¢6 ty 18 4:1 ctia san phim so v&i vat liéu ban déu.
Dép tit phan tng bang cach bd sung natri bicacbonat bdo hoa (5 mL) va khudy trong
mot gid nita & nhiét d6 trong phong. Pha loing hdn hop phan tng nay bing natri
bicacbonat bdo hoa (25 mL) va chiét bang etyl axetat (3 x 50 mL). Lam khé céc 16p
hiru co da duoc gop lai trén natri sulfat va cd trong 4p suét giam. San phdm nay vin
chra vat liéu ban dau chua phan tmg ma khéng d& dang dwgc phén tich. Thém timg
giot sulfamoyl clorua (1,15 g, 9,95 mmol, 2,5 duong luong) trong axetonitril (2 mL)
vao dung dich chira hop chit 2B thé (0,9 g) va trietylamin (2,1 mL, 14,95 mmol, 3,75
dwong luong) trong N,N-dimetylaxetamit (20 mL) & 0°C. Sau khi khudy & nhiét do
trong phong trong 2 gid, dép tit phan img bing cich bd sung natri bicacbonat bdo hoa
(5 mL) va khudy hdn hop phan tmg trong mdt gid nita & nhiét d6 trong phong. Pha
lodng hdn hop phan Gng niy bing natri bicacbonat bio hoa (25 mL) va chiét bang etyl
axetat (3 x 50 mL). Lam kh6 céc 16p hitu co d& dugc gdp lai trén natri sulfat va c6
trong 4p sudt giam. Tinh ché phan cin trén hé théng AnaLogix tu dong (Cot Redisep
24 g silica gel), rira giai bang gradien etyl axetat 25 dén 50% trong cac heptan, thu
duoc hop chat 2B (0,37 g, hidu sudt 28%) & dang chat rin mau tring.

(R)-2-Amino-3-phenylpropyl sulfamat hydroclorua (110CR003): Thém HCI
4M trong dioxan (1,4 mL, 5,6 mmol, 5 dwong lugng) vao hop chit 2B nguyén chit
(0,37 g, 1,12 mmol, 1 duong lugng) va khudy hdn hop phan ting qua dém. Pha lodng
dung dich nay bing dietyl ete (20 mL) va loc huyén phu thu duoc. Nghién nhé chét rin
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nay trong dietyl ete (20 mL) va 1am kho chit rdn d3 loc trong chan khong & nhiét d6
trong phong trong 2 gi thu duoc hop chit 110CR003 (250 mg, hidu sudt 84%, d6 tinh
khiét 97,8%) & dang chét rén mau tréng.

Hop chét 3 (110CR007)

Sodo3
Jiy Jil
ure
[::]//\E/A\NHQ HJ [:::r/\t?”\” NH, PdIC, Ha [::j/’\tfﬁ\ﬁ NH,
NHCbz NHCDbz NH;
3A 3¢ bazo tw do
38 HeiC 110CR007 mudi HCI

(Benzyl (R)-(1-phenyl-3-ureidopropan-2-yl)carbamat) (3B): Thém axit
clohydric ddm dic (0,06 mL, 0,68 mmol, 0,12 duong luong) vao dung dich chtra
benzyl (R)-(1-amino-3-phenylpropan-2-yl)carbamat ( 1,5 g, 5,28 mmol, 1 duong
luong) va ure (1,26 g, 21,21 mmol, 4 duong luong) trong toluen (150 mL) trong nito.
Sau khi dun hdi luu qua dém, LCMS chi ra phan tmg hoan thanh. C6 hdn hgp phin
g trong 4p suét giam, pha loing béng nude (150 mL) va khudy trong 30 phut. Loc
chét rén thu duogc va ria béng nudc (25 mL) thu duge hop chét 3B tho (1,4 g, 4,27

mmol, hiéu suit 80%) & dang chét rin mau tring, ma dugc st dung sau d6.

((R)-1-(2-mino-3-phenylpropyl)ure) (3C): Hydro héa hop chét 3B (0,5 g, 1,5
mmol, 1 duong luong) va paladi 10% trén cacbon (0,09 g) trong metanol (60 mL) & ap
suét 30 psi trong 1 gid tai thoi diém ma LC-MS xéc dinh ring phan tmg khong hoan
toan. Loc dung dich nay va thém chét xuc tdc méi (0,09 g) vao. Hydro héa dung dich
nay & 4p sult 30 psi trong 45 pht nita két qua 1 chuyén héa hoan toan. Thyc hién hai
phén tng quy md giéng nhau trong mdi 105 phut, két qua 13 ca hai phan tmg chuyén
héa hoan toan. Gop ba lan chay va loc qua celite, rira bang metanol (50 mL). C6 dich

loc trong &p suét giam thu dugc hop chit 3C thd (0,9 g), ma duge st dung sau do.

(R)-1-(2-Amino-3-phenylpropyl)ure hydroclorua (110CR007): Hoa tan hop
chét 3C (0,88 g, 4,58 mmol, 1 duong lugng) trong dietyl ete (10 mL) va thém HCI 4N
trong dioxan (2,31 mL, 9,27 mmol, 2 duong lugng) vao. Khu4y hdn hop phan ting qua
dém va sau d6 cb trong ap sudt giam thu dugc hop chat 110CR007 thd & dang chét rén
mau tréng. Tai két tinh vét lidu nay hai lan tir metanol 10% trong etanol (30 mL) thu
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duoc hop chit 110CR007 (0,163 g, hidu suat 16 %, do tinh khiét 93,7 %) & dang chét

ran mau trang.

Hop chat 4 (110CR009)
Sodo4 -
0 O
i LiOH
Y H ot PP Y OEt THF, HQ OH
HN. “oom HN
Boc DCM “Boc
4A 4B
o} 0 o}
1) NMM, IBCF, THF \)J\ PdIC, H, LIOH
2) NHg, THF, MeOH ©/\/\ X _EtOH, Y OMe THF, HzQ p OH
- = — =
HN. N.<

HN\Boc Boc H Boc

4D X = NH, 4D2 4D3

4D1X = OMe

) NMM, IBCF, THF
2) NHg, THF Hol_
NH2 HCl
110CR009

Etyl (R,E)-4-((tert-butoxycacbonyl)amino)-5-phenylpent-2-enoat (4B): Khudy
dung dich chita hop chat 4A (4,0 g, 16,1 mmol, 1 duong lugng) va etyl (triphenylphos-
phoranyliden)axetat (5,6 g, 16,1 mmol, 1 duong lugng) trong diclometan (40 mL) &
nhiét d6 trong phong qua d&m. C6 hdn hop phan ing ndy trong ap sut giam dé loai bo
dung mdi hitu co va tinh ché phén can thu dugc trén hé thc“')ng AnalLogix tu ddng (cdt
40 g Sorbtech silica gel), rira giai bang gradien etyl axetat 50 dén 100% trong céc
heptan, thu duoc hop chét 4B (4,8 g, hiéu suit 94%) & dang chét rin mau tréng.

Axit (R,E)-4-((tert-Butoxycacbonyl)amino)-5-phenylpent-2-enoic (4C): Thém
lithi hydroxit (1,4 g, 60 mmol, 4 duong luong) trong nude (15 mL) vao hop chat 4B
(4,8 g, 15 mmol, 1 duong lugng) trong THF (60 mL) & nhi€t d6 trong phong va khudy
han hop phan tng qua dém. Sau 16 gid, didu chinh hdn hop phan tmg dén do pH 4
bing axit clohydric IN. LAy 16p hitu co va chiét 16p nuéc bang etyl axetat (2 x 50
mL). Rita cac 16p hitu co da dugc gbp lai bing nuéc mubi bdo hoa (50 mL), lam kho
trén natri sulfat va c6 trong 4p suét giam thu dugc hop chét 4C (4,2 g, hiéu suat 97%)

o dang chét rén dang kem nhe, ma duge st dung sau.

Metyl  (R,E)-4-((tert-butoxycacbonyl)amino)-5-phenylpent-2-enoat  (4D1):
Thém timg giot isobutyl cloroformat (1,3 mL, 10 mmol, 1 duong luong) trong THF (4
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mL) vao dung dich chira hop chit 4C (3,0 g, 10 mmol, 1 dwong lugng) va N-metyl-
morpholin (1,1 mL, 10 mmol, 1 duong luong) trong THF (12 mL) & -15°C. Sau khi
khudy 30 phit, LCMS chi ra chuyén héa hoan toan thanh chét trung gian anhydrit.
Thém ting giot amoniac 2M trong metanol (5 mL, 10 mmol, 1 duong lugng) vao
trong 20 phit, gitt nhiét 4 bén trong hdn hop phan tmg trong khoang tir -25 dén -
15°C. Sau khi khudy 30 phut, 1am 4m hdn hop phan ing dén nhiét d6 trong phong va
khudy qua dém. C6 hdn hop phan tmg & &p suét giam dé loai bé dung méi hitu co. Hoa
tan phan cin thu dugc trong etyl axetat (50 mL) va rira bang nude (100 mL). Chiét 16p
nudc bing etyl axetat (2 x 50 mL). Rira cac 16p hitu co da duge gop lai bang nudc
mudi bio hoa (50 mL), lam kho trén natri sulfat va c6 trong 4p suét giam. Tinh ché
phan cin trén hé théng AnaLogix tu dong (cot 80 g Sorbtech silica gel), rira giai bing
gradien etyl axetat 25 dén 50% trong céc heptan, thu dugc hop chit 4D1 (1,1 g, hidu

suét 35 %) & dang chét rdn mau tring.

Metyl (S)-4-((tert-butoxycacbonyl)amino)-5-phenylpentanoat (4D2): Hydro
héa hdn hop gdm hop chét 4D1 (1,1 g, 3,6 mmol, 1 dwong luong) va paladi 10% trén
cacbon (0,33 g, d6 4m 50%) trong metanol (40 mL) & 4p suit 40 psi & nhiét do trong
phong trong 4 git. Loc hdn hop nay qua celite, rira bing metanol (100 mL). C6 dich
loc trong ap sudt giam thu duge hop chét 4D2 (1,1 g, hiéu suit 99%) & dang chét rin

mau trang.

Axit  (S)-4-((tert-Butoxycacbonyl)amino)-5-phenylpentanoic (4D3): Thém
lithi hydroxit (73 mg, 3 mmol, 1,5 duong luong) trong nudc (1 mL) vao hop chét 4B
(0,6 g, 2 mmol, 1 duwong lugng) trong THF (9 mL) & nhiét d¢ trong phong. Sau khi
khudy qua dém, didu chinh hdn hop phan tmg dén d pH 4 bang axit clohydric IN.
L4y 16p hitu co va chiét 16p nuéc bing etyl axetat (3 x 25 mL). Rira c4c 16p hitu co da
duoc gop lai bing nudc mudi bido hoa (25 mL), 1am kho trén natri sulfat va cd trong ap
sudt giam thu duoc hop chét 4D3 (0,56 g, hidu suit 98%) & dang chét rén mau tring,

ma dugc st dung sau.

tert-Butyl (S)-(5-amino-5-oxo-1-phenylpentan-2-yl)carbamat (4E): Thém timg
giot isobutyl cloroformat (0,23 mL, 1,8 mmol, 1 duong luong) trong THF (0,5 mL)
vao dung dich chta hop chit 4C (0,54 g, 1,8 mmol, 1 duong lugng) va N-
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metylmorpholin (0,2 mL, 1,8 mmol, 1 duong lugng) trong THF (1 mL) & -15°C. Sau
khi khudy 20 phat, LCMS chi ra sy chuyén héa hoan toan thanh chét trung gian
anhydrit. Thém ting giot amoniac 0,4M trong THF (9 mL, 3,6 mmol, 2 duong luong)
vao trong 20 phut, gitt nhiét d6 bén trong hdn hop phan ung trong khoang tir -25 dén -
15°C. Sau khi khudy 30 phut, 1am 4m hdn hop phan tmg dén nhiét d6 trong phong va
khudy qua dém. C6 hdn hop phan tmg trong 4p sudt giam dé loai bo dung méi hitu co.
Hoa tan phin cin thu duoc trong etyl axetat (25 mL) va rira bang nudc (25 mL). Tach
16p hitu co va chiét 16p nuéc bang etyl axetat (2 x 25 mL). Rira céc 16p hitu co di
duoc gop lai bing nude mudi bio hoa (50 mL), lam kho trén natri sulfat va co trong ap
sudt giam thu dwoc hop chét 4E (0,5 g, hidu sudt 93%) & dang chét rin mau tring, ma

dugc str dung sau.

(S)-4-Amino-5-phenylpentanamit hydroclorua (110CR009): Thém HCI 4M
trong dioxan (6 mL, 25 mmol, 10 dwong lugng) vao hop chit 4E (0,73 g, 1,12 mmol, 1
duong luong). Sau khi khudy qua dém & nhiét do trong phong, pha lodng hdn hop
phén tmg nay bang dietyl ete (20 mL) va khudy trong 6 gio. Loc huyén phit thu duge
va rira chét rin nay bing dietyl ete (20 mL). Lam khb chét rén d3 loc trong chan khong
& nhiét d6 trong phong trong 2 gidr thu dugce hop chat 110CR009 (340 mg, hi€u suét
60%, do tinh khiét 97,9 %) & dang chét rin mau tring.
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Hop chét 10 (110CR012)

So do 5
it X
T SH C401,0N Y °S” 'NH:2 Hg Y °S” 'NH
-_— —_— —_— —_
©/\N:l;c NHBoc NHz  Hcl
5A 5B 110CR012

tert-Butyl (R)-(1-(carbamoylthio)-3-phenylpropan-2-yl)carbamat (5B): Hoa
tan hop chét 5A (0,15 g, 0,56 mmol, 1 duong lugng) trong THF (8 mL) va suc bz‘?mg
khi nito trong 15 phtat. Thém tricloaxetyl isoxyanat (0,1 mL, 0,84 mmol, 1,5 duong
luong) vao va khudy dung dich ndy trong 3 gid, tai thoi diém ma TLC (etyl axetat 30%
trong heptan) chi ra khong c6 vat liéu ban ddu. Lam lanh hdn hop phan tng dén 0°C
va thém amoni hydroxit ddm dic (0,15 mL) vao. Sau khi khudy qua dém & nhiét d6
trong phong, TLC chi ra ring phan tmg hoan thanh. Rira hdn hop phan tmg nay bang
amoni hydroxit 10% (10 mL). C6 16p hitu co trong &p suét giam. Tinh ché phan cin
trén hé thdng AnaLogix tu dong (cot 12 g silica gel), rira giai bing gradien etyl axetat
0 dén 30% trong heptan, thu duoc hop chat SB. Lip lai phan tng nay hai 1an nita 0,15
g va 0,18 ). Thu dugc san phdm 1a hop chit 5B (0,35 g, 1,12 mmol, higu sut 62,2%)

¢ dang chat ran mau trang.

(R)-S-(2-Amino-3-phenylpropyl) carbamothioat hydroclorua (110CR012):
Hoa tan hop chét 5B (0,35 g, 1,12 mmol, 1 duong lugng) trong HCI 4N trong dioxan
(2 mL). Khudy hdn hop phan tmg trong 2 gi¢ va sau d6 cb trong ap sut giam thu duoc
hop chat 110CRO12 thd & dang chét rén mau tring. Nghién nho vat liéu ndy trong
dietyl ete (15 mL) thu dwgc hop chit 110CR012 (0,215 g, higu sudt 78 %, do tinh khiét

98,0 %) & dang chit rin mau tring.
Vidy2
M ta dic diém cta profin lién két

Céc hop chit theo sang ché duogc thir nghiém hoat tinh dugc ly so v&i APC.
Tién hanh tAm thir nghiém lién két thu duoc profin lién két cho mdi hop chét, bao gém
lién két voi chat van chuyén dopamin (DAT), chit van chuyén norepinephrin (NET),
chét van chuyén serotonin (5-HT) (SERT), thu thé alpha2A adrenergic (Alpha2A), thy
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thé alpha2C adrenergic (Alpha2C), thu thé D2S dopamin (D2S), thu thé D2L dopamin
(D2L), va chit van chuyén monoamin tai (VMAT2). Céc thir nghiém lién két canh
tranh st dung phdi tir dugc d4nh diu phéng xa duoc thyc hién véi mdi hop chit &
ndng d6 10 pM. Phdi tr phéng xa cho mdi dich nhu sau: DAT — BTCP, NET -
nisoxetin, SERT - imipramin, Alpha2A — yohimbin, Alpha2C - yohimbin, D2S — 7-
OH-DPAT, D2L - metylspiperon, VMAT2 — tetrabenazin. Ngudn thu thé va chét vén
chuyén 13 c4c phan doan mang t€ bao da diéu ché. Cac didu kién thir nghiém duoc thé

hién trong Bang 1.

Céc két qua duoc thé hién trong Bang 2. Cac két qua riéng 1é dugc thé hién
trong Bang 3. Su giéng nhau trong profin lién két ctia APC va hop chét 3 va hop chit
4 (lién két dang ké véi chit van chuyén dopamin, lién két rét it voi cac thu thé va chét
van chuyén khac) biéu hién hoat tinh sinh hoc tuong tu. Céc hop chét 8, 9, va 10,
ngoai viée c6 hoat tinh lién két d4ng ké vé6i chat van chuyén dopamin, con thé hién
lien két dang k& voi thu thé adrenergic va dopaminrgic va chit van chuyén
norepinephrin. Diu nay cho thiy, cac hop chit nay c6 thé hitu ich cho cac phuong
phap gidng véi cac phuong phap ma APC hitu ich va cling 6 thé c6 cac hoat tinh tri

li€u bd sung.

Nhitng vi du néu trén nhim minh hoa cho séng ché, va khong dugc hiéu la
nhim gi61 han sang ché. Sang ché duogc x4c dinh boi cac yéu cAu bao ho sau day, cung
v6i cac dang tuong duong ctia cac yéu clu bao hd nay dugc bao gém trong d6. Tt ca
céc cong bd don, don ding ky séng ché, bing sang ché, cong bd bing séng ché va tai
liéu tham khao bat ky duoc trich din & day déu duoc dua vao diy toan by bing cich
vién dan ddi voi cac ndi dung lién quan dén cau va/hodc doan ma tai liéu tham khao

dugc trinh bay.
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% trc ché lién két dic hiéu ddi chimg
Hop chit Thi nhit | Thithai | Trung binh
024 (phéi tir phéng xa chit d6i khang)
APC 52 8,7 7,0
3 1,7 7,8 4,8
4 7,8 -9,3 -0,8
8 60,0 61,3 60,6
9 65,7 70,8 68,3
10 64,4 46,1 55,3
ozc (phdi tir phéng xa chéat d6i khang)
APC 4,1 2,3 3,2
3 8.6 22,6 15,6
4 3,4 2,3 2,9
8 50,6 47,0 48,8
9 65,8 60,9 63,4
10 89,3 92,4 90,9
Das (phdi tir phong xa chét chil vén)
APC 0,7 8,2 4.4
3 -1,6 0,2 -0,7
4 -8,2 -3,7 -6,0
8 33,5 21,4 27,4
9 45,3 33,7 39,5
10 89,5 90,5 90,0
Doy, (phdi tir phéng xa chat d6i khang)
APC -0,1 4,6 2,3
3 -6,7 7,6 0,5
4 1,4 0,8 1,1
8 -0,5 2,7 1,1
9 -2,2 -6,8 -4,5
10 33,7 35,6 34,7
Chat van chuyén norepinephrin (phdi tir phéng xa
chét d6i khang)
APC 6,9 16,0 11,4
3 42,6 23,0 32,8
4 7,0 -21,9 -7,5
8 29,5 46,1 37,8
9 -3,7 14,0 5,1
10 91,7 91,7 91,7
Chét van chuyén dopamin (phdi tir phéng xa chat doi
khéng)
APC 79,3 81,1 80,2
3 86,8 90,5 88,6
4 52,9 60,0 56,5
8 67,9 95,4 81,6
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9 26,4 44,0 35,2

10 85,3 87,3 86,3

Chét van chuyén 5-HT (phdi tir phong xa chét ddi
khéng)

APC -6,3 -3,3 -4,8

3 -2,4 -0,4 -1,4

4 -2,9 1,8 -0,5

8 -1,9 -2,4 -2,1

9 -1,7 -3,7 -2,7

10 21,7 22,0 21,9

Chat van chuyén VMAT? (phdi tir phong xa chét dbi
khéang)

APC 7

3 0

4 0

8 6

9 16

10 5
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc V:

Y.
z//’\\‘NRﬁy

NH,

Rn A%
hodc mudi dugc dung ctia né, trong do:
Z1as;
Y 1a C=S hodc SO;

R 1a Cis alkyl tdy y dwoc thé, halogen, Ci4 alkoxy tiy ¥ dugc thé, xyano,
hydroxy, triflometyl tity ¥ dugc thé, hodc Ci4 thicalkoxy;

n béng 0, 1, 2, hodc 3, véi diéu kién 1a R c6 thé giéng hodc khac nhau khi n

b?mg 2 hoac 3; va

Ri va Ry ¢6 thé giéng hodc khac nhau va doc 1ap dugc chon tir nhém bao gém
hydro, Ci.s alkyl tily y duoc thé, amit thy y dugc thé, aryl tiy ¥ dugc thé, heteroaryl
tiy y duoc thé, arylalkyl tiy y duoc thé, va Cs.7 xycloalkyl tity y duge thé;

hodc Ry va Rz ¢6 thé dugc nbi dé tao thanh di vong c6 5 dén 7 canh tiy ¥ dugc
thé bing cac nhom alkyl hoic aryl, trong d6 hop chét vong nay c6 thé bao gém 1 dén 2
nguyén tir nito va 0 dén 1 nguyén tir oxy, trong d6 cdc nguyén ti nito nay khong dugc

nbi truc tiép véi nhau hodc véi nguyén tit oxy.
2. Hop chét theo diém 1, trong d6 R; va Ry 12 hydro.
3. Hop chit theo diém 1, trong d6 n bang 0.

4. Hop chét theo diém 1, trong d6 hop chét niy c6 cong thirc Va:
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NH,
Va

hodc mudi dugc dung cua nd.

5. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc Via:

Zle

Via
hodc mudi duge dung cua nd.

6. Hop chit theo diém bt ky trong sb cac diém tir 1 dén 5, trong d6 hop chat nay la

mudi hydroclorua.
7. Ché phAm chtra hop chét theo diém bt ky trong s cac diém tir 1 dén 6.

8. Ché phdm duoc chira hop chat theo diém bét ky trong s cac diém tir 1 dén 6 va chét

mang dugc dung.
9. Ché phim theo diém 7 hoic 8, trong d6 ché phidm nay 14 dang lidu.

10. Ché phim theo diém bét ky trong sb cac diém tir 7 dén 9, trong d6 ché phdm nay 12

dang liéu giai phong tirc thoi st dung qua dudng miéng.

11. Ché phim theo diém bét ky trong s6 cac diém tir 7 dén 10, trong d6 ché phdm nay

la vién nén hodc vién nang.

12. Kit chita hop chét theo diém bat ky trong sb cac diém tir 1 dén 6.
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