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(54) HOP CHAT PIPERIDINYLTETRAHYDROQUINOLIN PUGQC THE, QUY TRINH

PIEU CHE VA THUOC CHUA HQP CHAT NAY
(57) Sang ché dé cap dén hop chit piperidinyltetrahydroquinolin duoc thé, quy trinh diéu
ché chung, va thudc chira cac hop chat nay. Cac hop chat va thudc theo sang ché hiru dung
dé diéu tri va/hoac phong ngtra cac bénh, dac biét la dé diéu tri va/hodc phong ngtra bénh
bién chirng mach mau nho do dai thio dudng, bénh loét dau chi do dai thao dudng, dic biét
1a dé thiic day qua trinh 1am lanh vét thuong cta bénh loét chan do dai thao duong, chimg
suy tim do dai thao dudng, cac r6i loan tiéu dong mach vanh do dai thdo duong, cac r6i
loan tim mach va ngoai bién, cac roi loan huyét khdi tic mach va ching thiéu mau cuc bo,
chtng rdi loan tudn hoan ngoai bién, hién twong Raynaud, hoi chimg CREST, ching rdi
loan vi tuan hoan, chimg khap khiéng khong lién tuc, va bénh Iy than kinh tu dong va
ngoai bién.
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Linh vie ki thuit dwgce dé cap

Séng ché dé cap dén hop chét piperidinyltetrahydroquinolin dugc thé, quy trinh
didu ché chung, va thudc chira hop chét nay. Céac hop chét va thubc theo sang ché hiru
dung d didu tri va/hogic didu tri du phong bénh, dic biét 14 cic bénh tim mach, bénh
bién chiing mach mau nhé do déi thao dudmg, bénh loét & dau chi do déi thao dudng,
dic biét 1a dé thic ddy qua trinh lam lanh vét thuong ctia bénh loét chan do déi thao
dudng, ching suy tim do d4i thao dudng, cac rdi loan tiéu d6ng mach vanh do d4i thao
dudng, céc r6i loan tim mach va ngoai bién, cac r6i loan huyét khdi tic mach va ching
thiéu méu cuc bd, ching roi loan tudn hoan ngoai bi€n, hién tugng Raynaud, hoi
ching CREST, chimg r6i loan vi tudn hoan, chimg khap khidng khéng lién tuc, va
bénh ly than kinh tu dong va ngoai bién.

Tinh trang k§ thuit clia siang ché

Céc thu thé gy tiét adrenalin oz (2-Ars)on-ARs) thude vé ho cta cac thu thé lién
hop véi G-protein. Chiing gén két v6i protein G ¢6 hoat tinh tic ché nhay doc t6 ho ga
Gi va Go va lam giam hoat tinh ctia adenylat xyclaza. Chung c6 lién quan dén viéc diéu
hoa céc tic dung sinh Iy da dang trong cic mé khac nhau sau khi kich thich bing
katecholamin ngoai sinh (adrenalin, noradrenalin) ma duoc giai phong béi khép than
kinh hodc di dén vi tri tdc dung ctia ching bdi mau. a-AR déng vai trd sinh 1y quan
trong, khong chi chi yéu cho hé théng tim mach, ma trong c4 hé than kinh trung uong.
Céc nghién ctru hoa sinh, sinh Iy va dugc 1y chi ra ring, ngoai nhiéu kiéu phu oi-AR,
c6 ba kiéu phu a2-AR (024, 028 V& aiac) & nhidu t& bao va mé dich cia hé tim mach,
ma khién ching 13 céc protein dich hdp din d& can thiép didu tri. Tuy nhién, viéc lam
sang t6 nhiém vu sinh ly chinh xac cuia céac kiéu phu thu thé van con gap kho khan vi
khéng c6 phéi tit ¢6 d6 chon loc cao va/hodc chat dbi khang clia az-AR tuong ung
(Gyires et al., op-Adrenoceptor subtypes-mediated physiological, pharmacological
actions, Neurochemistry International 55, 447-453, 2009; Tan and Limbird, The o-
Adrenergic Receptors: Adrenergic Receptors in the 21st Century/Receptors, 2005,
241-265).
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Céc thay d6i vé tim mach nhu, vi du, sy diéu hoa hién tugng co tim duogc diéu
chinh, dAu tién, bang cach diéu bién & tAm cta diy than kinh ly tim giao cam. Ngoai
ra, hé théng ly tAm giao cam nay con diéu hoa cac tic dung tryc tiép 1én t& bao co tron
va té bao ndi mac mach. Do d6, hé théng giao cam khong chi c6 lién quan dén viée
diéu hoa hiéu suit diu ra cta tim, ma con dén viéc kim soat sy tudi mau cuc bd cua
nhiéu mang mach mau khac nhau. Hé théng nay con duoc kiém soat bdi o-AR c6 lién
quan dén viéc diéu hoa strc can ngoai bién. Do d6, cac mach mau dugc lam ciing cap
béi soi than kinh giao cam ndm & vung vé mach mau va cac du cta né duoc tao ra
v6i hién tuong gidn tinh mach dé giai phong noradrenalin. Noradrenalin dugc giai
phéng diéu bién, thong qua az-AR trong t& bao ndi mac va té bao co tron, truong luc

mach mau cuc b tuong ung.

Ngoai céc tac dung dbi v6i ddy than kinh ly tAm giao cam, chirc ning tim mach
ngoai bién cling dugc diu hoa béi z-AR tién va hau synap. Té bao co tron va té bao
ndi mac biéu hién céc kiéu phu a2-AR khac nhau. Viéc hoat héa cic thu thé aaa, oo
va oac trén té bao co tron din dén viée co cing véi viée co mach nguyén phat
(Kanagy, Clinical Science 109:431-437, 2005). Tuy nhién, viéc phan b cua cac kiéu
phu thu thé tuong tmg thay dbi trong c4c mang mach khac nhau, giita cac loai va giita
cac kich thuéc mach khac nhau. Do dd, awa-AR duong nhu chi dugc biéu hién hau
nhu duy nhét trong cdc dong mach 16n, trong khi ozp-AR gép phin nhiéu hon vio
truong luc mach & ddng mach nhd va tinh mach. ARows dudong nhu ¢é vai trd trong
chimng ting huyét 4p do mubi gy ra (Gyires et al., oz-Adrenoceptor subtypes-mediated
physiological, pharmacological actions, Neurochemistry International 55, 447-453,
2009). Vai trd ctia ARouc d6i voi huyét dong hoc chua dugc hiéu rd mot cach triét dé;
tuy nhién, cac thu thé ARouc dudng nhu gdy ra vi€c co mach cta tinh mach. Ching
con lién quan dén su gia ting do cam lanh su co mach do thu thé adenergic gdy ra
(Chotani et al, Silent opc giy tiét adrenalin receptors enable cold-induced
vasoconstriction in cutaneous arteries. Am J Physiol 278:H1075-H1083, 2000; Gyires
et al., az-Adrenoceptor subtypes-mediated physiological, pharmacological actions,
Neurochemistry International 55, 447-453, 2009). Cam lanh va cac yéu té khéc (vi du,
protein ctia md, estrogen) diéu hoa su lién hop theo chirc ning ctia ARoc véi cac con

dudng tin hi€u ndi bao (Chotani et al.,, Distinct cAMP signaling pathways
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differentially regulate anc adrenenoxceptor expression: role in serum induction in
human smooth muscle cells. Am J Physiol Heart Circ Physiol 288: H69-H76, 2005).
Vi nguyén nhan ndy, dudng nhu s& phit hop dé nghién ctru cac chit e ché chon loc
cua kiéu phu AR-0 vé tac dung diéu bién su tudi mau trén cac mang mach khac nhau

trong céc tinh trang sinh ly bénh hoc khéac nhau.

Trong céc tinh trang sinh 1y bénh hoc, hé théng gy tiét adrenalin c6 thé duogc
hoat héa, ma c6 thé din dén, vi du, chiing ting huyét 4p, chung suy tim, chimg gia
tang hoat héa tidu ciu, ching réi loan mang trong, chimg xo vita dong mach, ching
dau thit nguc, chimg nhdi mau co tim, chimg huyét khéi, chimg rdi loan tudn hoan
ngoai bién, dét quy va rdi loan tinh duc. Do d6, vi du, sinh ly bénh hoc ctia hoi ching
Raynaud va xo ctng bi 13 hau nhu chua 3, nhung né thuong di kém véi su thay dbi
hoat tinh gfy tiét adrenalin. Do d6, cac bénh nhin méic hdi ching Raynaud co ctng
thuong ¢ hién twong, vi du, su biéu hién & mic cao ddng ké ciia thu thé ARap & tiéu
clu ctia ho. Diéu nay c6 thé lién hé véi con co cing mach quan sat dugc ¢ cac bénh
nhéan nay (Keenan and Porter, az-Adrenergic receptors in platelets from patients with

Raynaud’s syndrome, Surgery, V94(2),1983).

Vi hiéu qua cao duge mong doi va céc tac dung phu & mitc thip, viée c6 thé diéu
tri céc rdi loan nay tap trung vao viéc diu bién hé thong gy tiét adrenalin duoc hoat
hoa & cac sinh vat 1a cach tiép can dﬁy trién vong. Cu thé, & bénh nhan mic dai thio
duong, 13 ngudi thudng c6 mirc catecholamin cao, céc rdi loan tudn hoan ngoai bién
(bénh ly vi mach) nhu bénh vdng mac do dai thdo dudong, cac bénh vé than hodc cac
rdi loan khac c6 thé nhan thiy trong qua trinh lam lanh vét thuong (bénh loét chan do
dai thdo duong) déng vai trd quan trong. O bénh tic ngh&n ngoai bién, dai thdo dudng
13 mot trong sd nhitng bénh ddng phat quan trong nhét va con déng vai trd chi yéu
trong qua trinh tién trién ctia bénh cta bénh (bénh mach mau 16n va nho). Su bidu hién
& mic cao hon ciia thu thé gy tiét adrenalin aac di kém véi lwong catecholamin cao
c6 thé lién quan dén cac cac qué trinh sinh Iy bénh hoc & ngudi mic bénh dai thao
dudng.

Trong ndm 2011, ¢6 350 triéu ngudi mic dai thdo dudng trén toan thé gidi (=
6,6% dan sb), va con s nay duoc du kién s& ting gip d6i vao nam 2028. Chimg loét

chan do dai thio dudng 14 nguyén nhén thudng gip nhit dan t6i viée nhép vién do dai
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thao dudng. Nguy co phét trién chimg loét chan do dai thdo dudng & bénh nhan dai
thao duong trong thoi gian séng cia ho 13 15-25%, trong sb d6 15% bénh nhan bi loét
chan do dai thdo dudng din dén viée cit cut. Trén thé gisi, viée cit cut do déi thao
dudng chiém tir 40-70% trong tdng sd céc ca cit cut khong do chén thuong. Céc yéu
t6 nguy co ctia ching loét chan do d4i thio dudng 1a chin thuong, kidm soat chuyén
héa kém, bénh da day than kinh cam giac, vin dong va tu dong, gidy dép khong phu
hop, bénh truyén nhidm va céc rbi loan dong mach ngoai bién. Viéc diéu tri ching loét
chan do d4i thdo dudng doi hoi d6i ngii bac si lién quan dén nhiéu linh vuc va st dung
phuong phép da yéu t&: gidm cn, tai tao mach (trong trudng hop bénh tic nghén
dong mach ngoai bién - peripheral arterial occlusive bénh, PAOD), cai thién viéc kiém
soat chuyén hoa, cit bo vét thuong, bang b, dalteparin, Regranex (PDGF) va cét cut.
Chi phi diu tri mdi ca loét chan do dai thdo dudng (ma khong can cit cut) nim trong
khoang tir 7.000-10.000 d6 la M§. 33% trong tong s6 cac truong hop loét chan do dai
thdo dudng khong khoi trong vong 2 nam, va c6 ty 1€ tai phat cao (34% trong nam thi
nhéit, 61% trong 3 nam).

WO 2005/042517, WO 2003/020716, WO 2002/081449 va WO 2000/066559
md ta din xuét bipiperidinyl vé& twong ty v& mat cAu tric 1am chit Gc ché thu thé
CCRS5, ngodi cdc chat khdc @& didu tri HIV. WO 2005/077369 mé ta din xuét
bipiperidinyl vé twong tu v& mit cAu triic 1am chit trc ché thu thd CCR3, ngoai nhitng
cdc chdt khdc dé diéu tri bénh hen. WO 94/22826 mb ta piperidin v& tuong tu v& mit

cAu triic 1am hoat chit c6 tac dung gian mach ngoai bién.
Ban chit ky thuit cia sang ché

Do d6, muc dich ctia sang ché 1a dé& xut chit dbi khang thu thé gay tiét adrenalin
a2C chon loc méi dé diéu tri va/hodc diéu tri du phong cac bénh nhu, vi duy, cac r6i

loan tim mach, & nguoi va dong vat.

Muc dich khac cta sang ché 14 dé xudt chit ddi khang thu thé gay tiét adrenalin
a2C chon loc méi dé diéu tri va/hodc diéu tri du phong ching 161 loan tudn hoan ngoai
bién (bénh ly vi mach) nhu, vi dy, bénh vong mac do dai thao duong, bénh than do dai
thio dudng va céc rdi loan trong qué trinh 1am lanh vét thuong (bénh loét chan do dai

thdo duong).



29341

Séng ché dé xuét hop chét c6 cong thic (I)

0
/le/j/[ki\o\
R! P> R®
T O
2
R "

@
trong do:
R! la Ci-Ce-alkyl hodc Cs3-Cs-xycloalkyl,

trong d6 alkyl duoc thé bang tir 1 dén 2 phin tir thay thé doc 14p v6i nhau
dugc chon tir nhém bao gém hydroxy, Ci-Cs-alkoxy va haloalkoxy

va
R? 12 hydro hodc Ci-Cs-alkyl,
hoéc

R! va R? cling véi nguyén tir nito ma ching gén vio tao thanh di vong N
c6 4 dén 7 canh,
trong d6 di vong N nay c6 thé duoc thé bang tir 1 dén 3 phan tir thé doc
lap voéi nhau dugc chon tir nhém bao gdém oxo, hydroxy, monoflometyl,
diflometyl, triflometyl, hydroxycarbonyl, tert-butoxycarbonyl, aminocarbonyl,
C1-Cy-alkyl, Ci-Cy-alkoxy, C1-Cs-alkoxy-Ci-Cs-alkyl, halogen va hydroxyalkyl,
hoic
trong d6 di vong N nay c6 thé c¢6 hai phin tir thé, ma ciing véi nguyén tir
cacbon ctia di vong N ma ching gén vao, tao thanh di vong c6 4 dén 6 canh,
trong d6 timg phin cta di vong nay c¢6 thé dugc thé bang tir 1 dén 3

phﬁn ttr thé doc 1ap véi nhau dugce chon tr nhdm bao gbm oxo, metyl va

etyl,
R3 14 hydro, flo, metoxy hodc etoxy,
va
R* 14 hydro, flo, metoxy hodc etoxy,

va cac muoi ctia chung, cac solvat cia chuing va cac solvat ciia mudi cta chiing.
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Mo ta van tat cac hinh vé:

Fig. 1: B-2h) Thir nghiém céc hop chét anh huéng dén qua trinh lam lanh vét
thuong (m6 hinh loét). Dién tich vét thuong con lai theo % so véi cac chudt duoc didu

tri bang gia dugc & chudt dbdb. Gi tri trung binh = SEM (n=10).

Fig. 2: B-2l) Nhip tim theo % d¢ 1éch & dang ham thoi gian [gio] sau khi dung
hop chét, vi du 8.

Fig. 3: B-21) Huyét 4p dong mach trung binh theo % d6 léch & dang ham thoi
gian [giod] sau khi ding hop chét, vi du 8.

Fig. 4: B-21) Nhip tim theo % d¢ 1éch & dang ham thoi gian [gid] sau khi dung
hop chét, vi du so sinh ORM12741.

Fig. 5: B-2l) Huyét ap dong mach trung binh theo % d6 léch ¢ dang ham thoi
gian [gid] sau khi ding hop chét, vi du so sinh ORM12741.
M5 ta chi tiét sang ché

Hop chét theo sang ché 12 hop chit c6 cong thirc (I) va cac mudi, solvat va solvat
ctia mubi cia ching, va ca cac hop chat duge bao ham boi cong thire (I) va xac dinh
dudi ddy dudi dang (céc) vi du thuc hién, va cac mudi, solvat va solvat cla mudi cta
ching, trong pham vi ma cac hop chit duoc bao ham bdi cong thic (I) va dugce xéc

dinh dudi day khong phai 1a muoi, solvat va solvat ciia cac mu6i ¢ san.

Trong ngit canh cla sang ché, thut ngft “axit x” trong cong thirc bét ki ciing
khong 4m chi ty 18 dugc xac dinh theo hé s ty luong cta axit v6i hop chét trong tmg.
vi dy, tiy thudc vao tinh kiém ctia hop chit dang nghién ciru, thuat ngit “axit x” biéu
thi c4c ty 1é khac nhau ctia hop chét véi axit, nhu 10:1 d&én 1:10; 8:1 dén 1:8; 7:1 dén
1:7; 5:1 &én 1:5; 4,5:1 dén 1:4,5; 4:1 dén 1:4; 3,5:1 dén 1:3,5; 3:1 dén 1:3; 2,5:1 dén
1:2,5; 2:1 dén 1:2; 1,5:1 dén 1:1,5; va 1:1.

Cac hop chét theo sang ché co thé, tuy thudc vao cAu truc cua chung, tdn tai dudi
dang ddng phan 14p thé khac nhau, nghia 14 du6i dang chit ddng phan cdu hinh hoic
tlly ¥ dudi dang chat ddng phén cdu dang (chit ddng phan dbi anh va/hodc chét dong
phan khéong ddi quang, bao gdm ca céc chét ddng phén atrop). Do d6, sang ché bao
ham céc chit ddng phan d6i anh va chit dong phan khéng dbi quang, va hdn hop

tuwong tng ctia chiing. Céc thanh phan c4u thanh ddng dang v& mit cdu tric déng phan
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13p thé c6 thé duoc tach ra khoi cac hdn hop gdm chit ddng phan dbi anh va/hodc chit
ddng phan khong ddi quang nhu vay theo phuong thirc d3 biét; t6t hon 13 st dung cac
qué trinh sic ky trong phuong thirc nay, dic biét 13 phuong phép séc ky HPLC trén

pha d6i xting hozc khong dbi xtng.

Khi céc hop chat theo séng ché c6 thé xuit hién & dang hd bién, sang ché ciing bao

ham tat ca cac dang ho bien nay.

Sang ché con bao ham tit ca cac bién thd ddng vi thich hop ciia céc hop chit theo
sang ché. Bién thé ddng vi cia hop chét theo sang ché duoc hiéu 1a mot hop chét,
trong d6 it nhit mot nguyén tir trong hop chit theo sang ché duoc trao dbi bing mot
nguyén tir khic c6 cliing sd nguyén tir, nhung c6 khdi lwong nguyén tir khac véi khdi
lugng nguyén tir ma théng thudng hodc chu yéu xuét hién trong tu nhién. vi du vé cac
chat ddng vi ma c6 thé dugc két hop vao hop chét theo sang ché bao gdm cac chat
déng vi hydro, cacbon, nito, oxy, phospho, luu huynh, flo, clo, brom va iot, nhu *H
(dotéri), *H (triti), 1°C, 1C, BN, 170, 180, 32p, 33p, 335, 345, 355, 365 18p 36C] 82By, 123],
1241, 1297 y3 BI, Céc bién thé ddng vi didc biét ciia hop chit theo sang ché, dic biét 1a
céc bién thé, trong d6 mdt hoac nhiéu déng vi phéng xa duogc dua vao, cd thé c6 loi, vi
du, d& kiém tra co ché hoat dong hodc sy phan bd hoat chét trong co thé; do tinh d&
dang nhan biét va d& dang didu ché, dic biét 1a cac hop chét duoc danh ddu bing dong
vi *H hozc 'C 1a thich hgp cho muc dich nay. Ngoai ra, su két hop cac chit ddng vi, vi
du doteri, ¢4 thé tao ra nhitng ich lgi diéu tri dac biét do d6 6n dinh chuyén hoa cua
hop chét cao hon, vi du thdi gian ban huy trong co thé dai hon hodc lidu luong hoat
chét can thiét giam di; do d6, nhing cai bién nhu vay cta hop chét theo sang ché trong
mdt sd trudng hop cling c¢6 thé ciu thanh mdt phuong 4n wu tién theo sang ché. Céc
bién thé ddng vi ctia cac hop chit cia sang ché c6 thé duoc didu ché bang cac quy
trinh da biét ddi véi ngudi ¢6 hiéu biét trung binh trong linh vyc k¥ thuat nay, vi du
bang cac phuong phap dugc mé ta dudi ddy va cdc quy trinh dwoc md ta trong phin vi
du thuc hién sang ché, béng céach str dung cac hop chit ban dau va/hoic tac nhan phan

{mg tuong tng di cai bién ddng vi trong Umg.

Céc muoi duge uu tién theo sang che 1a cac muoi chap nhan dugc vé mat sinh ly

cua cac hgp chat cla sang che. Sang che cling bao gdom cdc muoi ma ban than ching
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khong thich hop cho cac tmg dung duge phim nhung c6 thé duogc st dung, vi du, dé tach
phan 14p hoic tinh ché hop chét theo sang ché.

Mudi chdp nhin duoc vé& mit sinh 1y cia hop chit theo sang ché bao gdm mubi
cdng axit clia axit vo co, axit cacboxylic va axit sulphonic, vi du mubi ctia axit clohydric,
axit bromhydric, axit sulphuric, axit phosphoric, axit metansulphonic, axit etansulphonic,
axit toluensulphonic, axit benzensulphonic, axit naphtalendisulphonic, axit axetic, axit
trifloaxetic, axit propionic, axit lactic, axit tartric, axit malic, axit xitric, axit fumaric, axit

maleic va axit benzoic.

Mubi chip nhin duoc vé mit sinh Iy ctia hop chit theo sang ché con bao gdbm mubi
clia cic bazo théng thudng, vi du va wu tién 12 mudi kim loai kiém (vi du, mudi natri va
kali), mudi kim loai kiém thd (vi du, mudi canxi va magie) va mudi amoni din xuét tir
amoniac hozc amin hitu co ¢6 1 dén 16 nguyén tir cacbon, vi du va uu tién 13 etylamin,
dietylamin, trietylamin, etyldiisopropylamin, = monoetanolamin, dietanolamin,
trietanolamin, dixyclohexylamin, dimetylaminoetanol, procain, dibenzylamin, N-

metylmorpholin, arginin, lysin, etylendiamin, N-metylpiperidin va cholin.

Céc solvat trong ngit canh cta sang ché duge mé ta 13 cac hop chit theo sang ché
& dang tao thanh phitc chit & trang thai rin hoic 1ong bang cach phéi tri v&i cac phan

ttr dung mdi. Hydrat 14 dang dic biét cua solvat, trong d6 su phéi tri 13 phdi tri véi nude.

Ngoai ra, pham vi ctia sang ché con bao ham cac tién duoc chét ctia hop chét theo
sang ché. Thudt ngft "tién duoc chit" bao gdm cac hop chit ma ban than ching c6 thé c¢6
hoat tinh hodc khong cé hoat tinh sinh hoc nhung dugc chuyén ddi thanh hop chét theo

sang ché khi ton tai trong co thé (vi du, theo cach chuyén héa hoic theo cach thity phén).

Trong ngit canh cta sang ché, thuat nglt “viéc diéu tri" hodc "diéu tri" bao gém
viéc trc ché, 1am chim, kim h3m, 1am thuyén gidm, lam suy gidm, han ché, 1am gidm,
kiém ché, ddy 10i hodc chita lanh bénh, tinh trang bénh 1y, ri loan, tén thuong hoic
van d& vé stic khoe, hodc su phat trién, tién trinh hodc su tién trién cua cac tinh trang
nhu vay va/hoac cac triéu ching cua cac tinh trang nay. O day, thuat nglt "tri liu"

duoc hidu 12 ddng nghia v&i thudt ngit “diéu tri".

Thuét ngit “phong ngira”, “dw phong” hodc “ngin ngira” duoc sir dung dong

nghia trong ngit canh theo sang ché va ding dé chi su tranh khéi hodc giam thiéu nguy
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co bi mdc phai, trdi qua, chiu hoac bi bénh, tinh trang, roi loan, chan thuong hoic van
de vé suc khde, hodc sy phat trien hodc sy tién trién clia cac tinh trang nay va/hodc

triéu chiig cuta céc tinh trang nay.

Diéu tri hodc phong nglra bénh, tinh trang, roi loan, chan thuong hoac van de vé

stic khoe c6 thé 1a mot phan hodc day du.

Trong ngit canh ciia sang ché, trix khi ¢6 quy dinh khéc, cac phan tir thé duoc dinh

nghia nhu sau:

Alkyl riéng r& va “Alk” va “alkyl” trong alkoxy, alkoxyalkyl, alkylamino va
alkoxycarbonyl 13 gdc alkyl mach thing hodc mach nhénh c6 tir 1 dén 6 nguyén tir
cacbon, tot hon 12 tir 1 dén 4 nguyén t cacbon, vi du va uu ti€n la metyl, etyl, n-

propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl va n-hexyl.

Alkoxy, vi du va uu ti€n 1a metoxy, etoxy, n-propoxy, iSopropoxy, n-butoxy va

tert-butoxy.

Alkoxyalkyl, vi du va uu tién la metoxymetyl, etoxymetyl, n-propoxymetyl,
isopropoxymetyl, n-butoxymetyl, tert-butoxymetyl, metoxyetyl, etoxyetyl, n-
propoxyetyl, isopropoxyetyl, n-butoxyetyl va tert-butoxyetyl.

Di vong N trong dinh nghia ctia cac gdec R! va R2 1a gbc don vong no va khong
no mdt phin c6 4 dén 7 nguyén tir nhan c6 mot nguyén tir khéc loai nito va khéng qué
3 nguyén tir khac loai khac va/hodc nhom khac loai tir nhém bao gém S, O, N, SO va
SO,, trong d6 nguyén tir nito con c6 thé tao thanh N-oxit, vi du va wu tién 13 azetidin,
pyrolidin,  piperidin, azepan, piperazin, morpholin, thiomorpholin, 1-
oxidothiomorpholin va 1,1-dioxidothiomorpholin, dac biét tdt hon 13 azetidin,

pyrolidin, morpholin va 1,1-dioxidothiomorpholin.

Di vong trong dinh nghia cua cac gbc R! va R2, ¢6 nguyén tir cacbon ndi véi di
vong N ma ching gin vao, 1a gbc don vong no va khéng no mét phin c6 4 dén 6
nguyén tir nhan va khong qua 4 nguyén tir khac loai va/hodc nhém khac loai tir nhém
bao g(‘“)m S, O, N, SO va SO, trong d6 nguyén tir nito' con cd thé tao thanh N-oxit, vi
du va t5t hon 13 azetidin, oxetan, thietan, pyrolidin, tetrahydrofuran, piperidin,

morpholin, thiomorpholin, piperazin, tetrahydropyran va 1,1-dioxidothietan, dac biét
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tdt hon 14 azetidin, oxetan va 1,1-dioxidothietan, va thAm chi tt hon nita 14 oxetan va

1,1-dioxidothietan.
Halogen 14 flo, clo, brom va iot, t&t hon 14 flo va clo.
U tién hop chét c6 cong thic (I) trong d6
R! 14 Ci-Cs-alkyl ho#c C3-Cs-xycloalkyl,

trong d6 alkyl dugc thé biang tir 1 dén 2 phan tir thé doc 1ap v6i nhau dugce
chon tir nhém bao gdm hydroxy va Ci-Cs-alkoxy

va
R? 12 hydro hoac C;-Cy-alkyl,
hodc

R! va R? cling v6i nguyén tir nito ma ching gén vao tao thanh di vong N ¢6 4 dén
7 canh,
trong d6 di vong N nay c6 thé dugc thé bang tir 1 dén 3 phan tir thé doc
14p v6i nhau duogc chon tir nhém bao gdm oxo, hydroxy, monoflometyl,
diflometyl, triflometyl, hydroxycarbonyl, tert-butoxycarbonyl, aminocarbonyl,
C1-Cy-alkyl, C1-C4-alkoxy va halogen,
hoac
trong d6 di vong N nay c6 thé c6 hai phan tir thé, ma cing v&i nguyén tir
cacbon cua di vong N ma ching gén vao, tao thanh di vong c6 4 dén 6 canh,
trong d6 timg phan cta di vong nay c6 thé duoc thé bang tir 1 dén 3

phan tir thé ddc 1ap voi nhau duge chon tir nhém bao gdm oxo, metyl va

etyl,
R3 14 hydro, flo, metoxy hodc etoxy,
va
R* 12 hydro, flo, metoxy hoic etoxy,

va cac muodi cua chiing, cdc solvat ciia chung va céac solvat ciia mudi ctia chung.

U tién hop chit c6 cong thie (I) trong d6
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R!  la C-Cealkyl,

trong d6 alkyl dugc thé bang phin tir thé dwoc chon tir nhém bao gdm

hydroxy, metoxy va etoxy,
va
R? 12 hydro hoic

R! va R? cling véi nguyén tir nito ma ching gin vao tao thanh azetidin, pyrolidin,
piperidin, azepan, piperazin, morpholin, thiomorpholin, 1-oxidothiomorpholin hodc

1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, piperidin, azepan, piperazin, morpholin,
thiomorpholin, 1-oxidothiomorpholin va 1,1-dioxidothiomorpholin c6 thé dugc
thé bang tir 1 dén 2 phan tir thay thé ddc 14p véi nhau duge chon tir nhém bao
gdbm hydroxy, triflometyl, hydroxycarbonyl, Ci-Cs-alkyl, metoxy va

metoxymetyl,
hoac

trong d6 azetidin, pyrolidin, piperidin, azepan, piperazin va morpholin cé
thé c¢6 hai phan tir thé, ma cling v6i nguyén tir cacbon ciia azetidin, pyrolidin,
piperidin, azepan, piperazin hodc morpholin ma ching gin vio, tao thanh

azetidin, oxetan hoac 1,1-dioxidothietan,

trong d6 mot phan cua azetidin, oxetan hodc 1,1-dioxidothietan nay
c6 thé duge thé b%lng tr 1 dén 2 phﬁn tr thé doc 18p v&i nhau dugce chon
tir nhém bao gém metyl va etyl,

R? 12 hydro,

va

R* 14 hydro, flo hodc metoxy
hoac

R? 14 hydro, flo hodc metoxy
va

R* 13 hydro,
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va cac mudi cua chung, cac solvat ciia chung va céc solvat ciia mudi cua chiing.
Ut tién hgp chat c6 cdng thite (I) trong d6:
R! 1a C»-Cy-alkyl,

trong d6 alkyl duoc thé bang phan tir thé dugc chon tir nhém bao gdm

hydroxy va metoxy,
va
R? 13 hydro,
hoidc

R! va R? cling v&i nguyén tir nito ma ching gén vao tao thanh azetidin, pyrolidin,

morpholin hodc 1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, morpholin hodc 1,1-dioxidothiomorpholin c6
thé duoc thé bﬁng tr 1 dén 2 phén ttr thé duoc chon doc 1ap tir nhdm bao gém

hydroxycarbonyl, metyl, triflometyl, metoxy va metoxymetyl,
hodc
R! va R? ciing véi nguyén tir nito ma chiing gén vao tao thanh azetidin,

trong d6 azetidin ndy c6 thé c6 hai phan tir thé, ma cing véi nguyén tir
cacbon cua azetidin ma ching gén vao, tao thanh oxetan hoac 1,1-

dioxidothietan,
R3 12 hydro, flo hodc metoxy
va
R* 14 hydro,
hodc
R? 13 hydro,
va
R* 12 hydro, flo hoic metoxy
va cac mudi ciia chiing, cac solvat ctia chiing va cac solvat ciia mubi ctia chiing.

U tién hop chét c6 cong thic (I) trong d6

-13-



29341

R! la C2-Cy-alkyl,

trong d6 alkyl duoc thé bing phan tir thé duoc chon tir nhém bao gdm

hydroxy va metoxy,
va
R2 13 hydro,
hodc

R! va R2 cliing v6i nguyén tir nito ma ching gin vao tao thanh azetidin, pyrolidin,

morpholin hodc 1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, morpholin hodc 1,1-dioxidothiomorpholin c6
thé duoc thé béng 1 dn 2 ph?ln tir thé doc 1ap dugc chon tir nhom gém

hydroxycarbonyl va metyl,
hodc
R! va R? cling v&i nguyén tir nito ma ching gén vao tao thanh azetidin,

trong d6 azetidin nay c6 thé c6 hai phan tir thé, ma ciing véi nguyén tir

cacbon clia azetidin ma ching gén vao, tao thanh oxetan,

R3 la hydro,
va
R* 12 hydro,

va cac muoi cua ching, céc solvat ciia chung va cac solvat ciia muoi ctia ching.
Ul tién hop chét ¢6 cong thire (I) trong d6
R! va R? cuing v6i nguyén tir nito ma chiing gan vao tao thanh azetidin,

trong d6 azetidin nay c6 hai phan tir thé, ma cling v6i nguyén tir cacbon

cua azetidin ma ching ge"ln vao, tao thanh oxetan,
R? 13 hydro,
va
R* 13 hydro,

va cac mudi cta ching, cac solvat cia ching va cac solvat cia mudi ctia ching.
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Ul tién hop chét ¢6 cong thire (I) trong do:
R!  1a C-Cs-alkyl,

trong d6 alkyl duoc thé bang tir 1 dén 2 phan tir thé doc 1ap v6i nhau duoc
chon tir nhém bao gdm hydroxy, Ci-Cs-alkoxy va xycloalkyloxy

va
R? 14 hydro hodc Ci-Cs-alkyl,
hoic

R! va R? cling v6i nguyén tir nito ma ching gn vao tao thanh di vong N ¢6 4 dén
7 canh,
trong d6 di vong N nay c6 thé duoc thé bang tir 1 dén 3 phén tir thé doc
14p v6i nhau dugc chon tir nhém bao gém oxo, hydroxy, monoflometyl,
diflometyl, triflometyl, hydroxycarbonyl, tert-butoxycarbonyl, aminocarbonyl,
C1-Cs-alkyl, Ci-Cs-alkoxy va halogen,
hodc
trong d6 di vong N nay c6 thé c6 hai phan tir thé, ma ciing véi nguyén tir
cacbon cua di vong N ma ching gén vao, tao thanh di vong c6 4 dén 6 canh,
trong d6 timg phan cta di vong nay c6 thé dugc thé bang tir 1 dén 3

phéan tir thé doc 1ap véi nhau duoc chon tir nhém bao gém oxo, metyl va

etyl,
R3 12 hydro, flo, metoxy hoic etoxy,
va
R* 14 hydro, flo, metoxy hoic etoxy,

va cac mudi cua ching, cac solvat ciia ching va cac solvat cia mudi cuia chung.
Ut tién hop chat c6 cong thirc (1) trong do:
R! la C2-Ce-alkyl,

trong d6 alkyl dugc thé bang phan tir thé duoc chon tir nhém bao gbm

hydroxy, metoxy va etoxy,
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va
R? 14 hydro,
hoac

R! va R? cling véi nguyén tir nito ma ching gin vio tao thanh azetidin, pyrolidin,
piperidin, azepan, piperazin, morpholin, thiomorpholin, 1-oxidothiomorpholin hodc

1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, piperidin, azepan, piperazin, morpholin,
thiomorpholin, 1-oxidothiomorpholin va 1,1-dioxidothiomorpholin c6 thé dugc
thé bang tir 1 dén 2 phin tir thay thé doc 14p v6i nhau duoce chon tir nhém bao

gdm hydroxy, hydroxycarbonyl, C1-Cs-alkyl va metoxy,
hoac

trong d6 azetidin, pyrolidin, piperidin, azepan, piperazin va morpholin cé
thé c6 hai phan tir thé, ma cing v6i nguyén tir cacbon ctia azetidin, pyrolidin,
piperidin, azepan, piperazin hodc morpholin ma ching gin vao, tao thanh

azetidin hoac oxetan,

trong dé mot phﬁn cua azetidin hodc oxetan nady cd thé duoc thé
b?lng tr 1 dén 2 phe‘in tir thé doc lap véi nhau dugc chon tr nhdm bao
gbém metyl va etyl,

R3 1 hydro,
va
R* 12 hydro, flo hoic metoxy
hodc
R3 14 hydro, flo hodic metoxy
va
R* 1a hydro,
va cac mubi cﬁa chung, c4c solvat ctia ching va céc solvat cia mudi ctia ching.

Ciing uu tién cac hop chét ¢6 cong thirc (I) trong d6
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R! 1a C2-Ce-alkyl,
trong d6 alkyl dugc thé bing phan tir thé dugc chon tir nhém bao gém
hydroxy, metoxy va etoxy,
va
R? 12 hydro,
hoic
R! va R? cling v6i nguyén tir nito ma chiing gén vao tao thanh azetidin, pyrolidin,

piperidin, azepan, piperazin, morpholin, thiomorpholin, 1-oxidothiomorpholin hodc

1,1-dioxidothiomorpholin,

trong do azetidin, pyrolidin, piperidin, azepan, piperazin, morpholin,
thiomorpholin, 1-oxidothiomorpholin va 1,1-dioxidothiomorpholin cé thé duoc
thé béng tr 1 dén 2 phﬁn tr thay thé doc 1ap v6i nhau duge chon tir nhém bao
gdm hydroxy, hydroxycarbonyl, Ci-Cs-alkyl va metoxy,

hodc

trong d6 azetidin, pyrolidin, piperidin va azepan c6 thé c6 hai phan tir thay
thé, ma clng v6i nguyén tr cacbon clia azetidin, pyrolidin, piperidin hoic

azepan ma ching gén vao, tao thanh azetidin hoac oxetan,

trong d6 mot ph?ln clua azetidin hodc oxetan nay co thé duoc thé

béng tr 1 dén 2 phﬁn tir thé doc lap véi nhau duge chon tir nhém bao

gbm metyl va etyl,
R? 14 hydro,
va

R* 14 hydro, flo hodc metoxy
hodc

R? 14 hydro, flo hodc metoxy
va

R* 14 hydro,
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va cac mudi clia ching, c4c solvat clia chiing va cac solvat ctia mudi ctia chiing.
Ciing wu tién cac hop chat c6 cong thire (I) trong do
R! l1a C2-Cs-alkyl,

trong d6 alkyl duoc thé bang phan tir thé duwoc chon tir nhém bao gdm

hydroxy va metoxy,
va
R? 12 hydro,
hoidc

R! va R? cling v6i nguyén tir nito ma chiing gén vao tao thanh azetidin, pyrolidin,

morpholin hoac 1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, morpholin hodc 1,1-dioxidothiomorpholin c6
thé duogc thé bang 1 dén 2 phan tir thé doc 1ap duoc chon tir nhém gdm  oxo,

hydroxy, hydroxycarbonyl va metyl,
hoic
R! va R? cling v&i nguyén tir nito ma ching gén vao tao thanh azetidin,

trong d6 azetidin nay c6 thé c6 hai phan tir thé, ma cling véi nguyén tir

cacbon cla azetidin ma ching gan vao, tao thanh oxetan,

R3 12 hydro,
va
R* 14 hydro,

va cadc muoi ciia chung, cac solvat ctia chiing va cac solvat cia mudi cua ching.
Ciing uu tién cac hop chat c6 cong thuc (I) trong d6
R! la C-Cs-alkyl,

trong d6 alkyl duoc thé bing phdn tir thé dugc chon tir nhém bao gdm

hydroxy, metoxy va etoxy,
va

R? 14 hydro,
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va cac muoi cua ching, céc solvat ctia ching va céc solvat clia mudi ciia chiing.
Ciing uu tién céc hop chat c¢6 cong thirc (I) trong d6

R! va R2 cling v6i nguyén tir nito ma chiing gin vio tao thanh azetidin, pyrolidin,

morpholin hoac 1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, morpholin hoac 1,1-dioxidothiomorpholin c6
thé duoc thé bing 1 dén 2 phan tir thé doc 14p dwoc chon tir nhém gdm  oxo,

hydroxy, hydroxycarbonyl va metyl,
hoac
R! va R? cling véi nguyén tir nito ma chiing gan vao tao thanh azetidin,

trong d6 azetidin nay c6 thé ¢ hai phan tir thé, ma cing véi nguyén tir

cacbon cua azetidin ma chiing géan vao, tao thanh oxetan,
va cac muoi cua ching, cac solvat ctia ching va céc solvat ciia mudi cta chung.
Cling wu tién cac hgp chat c6 cong thirc (I) trong d6 R? 1a hydro.

Ciing wu tién hop chat c6 cong thire (I) trong d6 R! va R? cling v&i nguyén tir nito

ma chiing gin vao 1a 2-oxa-6-azaspiro[3,3]hept-6-yl.

Ciing uu tién hop chét c¢6 cong thire (I) trong d6 R! va R2 cling véi nguyén tit nito

ma ching gin vao 13 1,1-dioxidothiomorpholin-4-yl.
Ciing wu tién cac hop chét ¢ cong thirc (I) trong d6 R? 14 hydro.
Ciing uu tién cac hop chit c¢6 cong thire (I) trong d6 R* 1a hydro.
Ciing uu tién cac hop chit c¢6 cong thie (I) trong d6 R? va R*1a hydro.

Dinh nghia vé cac goc riéng ré& dugc xac dinh trong cac t6 hop cu thé hodc to6 hop
duoc uu tién cta cac goc, doc 1ap vdi cac cta to hop cu thé cia cac gde duge xac dinh,

cling dugc thay thé, néu mudn, bang dinh nghia vé gdc cta céc to hop khéc.
Rat déc bi€t uu ti€n céc t6 hop gdm hai hodc nhiéu khoang dugc wu tién néu trén.

Séng ché con dé xuét quy trinh diéu ché cic hop chét c6 cong thire (I), hodc cac

muoi clia chung, céc solvat ctia ching va cac solvat cia mudi cia ching, trong dé

[A] céc hop chit c6 cong thirc (II)
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CH
H,C

H C>LO/U\N
A O

dugc cho phan tig véi cac hop chét ¢ cong thire (ITT)

R
195

R (),

; O

° 1)

3

trong d6 R3 va R* ¢4 nghia nhu dugc néu trén,

v6i sur ¢6 mit ctia tac nhan khir d8 tao ra cac hop chét ¢6 cong thuc (IV)

CH, O

3
HSC;\ )k
HCc~ o r\O\

trong d6 R3 va R* ¢ nghia nhu dugc néu trén,

R (),

hoac

[B] céc hop chét ¢6 cong thic (IV)

CH, O
H,C

H3 C>kO)J\N
A O

trong d6 R3 va R* ¢ nghia nhu dugc néu trén,

R3
X

R (1v),

dugc cho phan ung véi sy ¢c6 mat cia axit d€ tao ra cac hop chat c6 cong thic

HN
R
CCx
Axit x

R" (),

V)

3

trong d6 R3 va R* ¢ nghia nhu dugc néu trén,
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hoac

[C] cac hop chét c6 cong thire (VI)

N o
/m =
N (VD,
trong d6:
X 13 halogen, t6t hon 13 flo, clo hodc brom, hoic sulphonylmetan va

RS 13 C1-Cy-alkyl, t6t hon 13 metyl hoic etyl,
dugc cho phan tmg véi sy b mit clia bazo v6i cac hop chit c6 cong thire (VII)

§
177N 2
R™ R (v,

trong d6 R! va R? c6 nghia nhu dugc néu trén,

dé tao ra cac hop chit c6 cong thic (VIII)

(0]
NT o/R5
|
R! )\ P
\'Tl N
RZ

trong d6 R!, R? va R®> c¢6 nghia nhu dugc néu trén,

(VIID),

hodc
[D] cac hop chét ¢6 cong thic (IX)
(0]

Nl/j/U\OH
R )\ 7
\N N

I 2

R (IX),

trong d6 R! va R? ¢4 nghia nhu duoc néu trén,
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duoc cho phan ting véi véi cac hop chét c6 cong thirc (V)

Axit x R* V),

3

trong d6 R3 va R* ¢4 nghia nhu dugc néu trén,
v&i su ¢6 mat cia tac nhan loai nudc
dé tao ra cac hop chat cé cong thuc (I).

Phéan tng theo quy trinh [A] thudng duoc tién hanh trong cac dung méi tro, tbt
hon 13 & khoang nhiét d§ tir -20°C dén 60°C & 4p suit khi quyén va tiy y véi su c6
'mét cua bazo.

Dung méi tro 1a, vi dy, rugu nhu metanol, etanol, n-propanol hoac isopropanol,
hodc ete nhu dietyl ete, dioxan hodc tetrahydrofuran, hodc dimetylformamit, hodc axit
axetic hodc axit axetic bang, hodc diclometan, triclometan hoac 1,2-dicloetan. Cling c6
thé str dung hdn hop cic dung méi néu trén. Diclometan hoic tetrahydrofuran duoc wu
tién st dung.

Bazo 1a, vi dy, bazo hitu co nhu trialkylamin, vi du trietylamin, N-
metylmorpholin, N-metylpiperidin, 4-dimetylaminopyridin hoac diisopropyletylamin;
vu tién diisopropyletylamin.

Tac nhan khtr 13, vi dy, natri bohydrua, lithi bohydrua, natri xyanobohydrua, lithi
nhom hydrua, natri bis-(2-metoxyetoxy)nhdm hydrua, natri triaxetoxybohydrua hodc
boran/tetrahydrofuran; wu tién natri triaxetoxybohydrua.

Céc hop chat ¢6 cac cong thie (IT) va (IIT) 1a da biét hodc c6 thé tong hop duoc
theo céc quy trinh d4 biét tir nguyén lidu ban dau phit hop.

Theo céch khac vé6i quy trinh [A] néu trén, viée diéu ché cac hop chit c6 cong

thirc (IV) con c6 thé bao gdm quy trinh, trong d6
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[E] cac hop chit c¢6 cong thire (IT)

CH, O

3
H,C

H C>|\O)J\N.
ROt

dugc cho phan mg véi cac hop chét ¢ cong thire (IIT)

R
X

R* (),

© ()

3

trong d6 R® va R* ¢4 nghia nhu dugc néu trén,
dé tao ra cac hop chét c6 cong thirc (IVa)

CH, O
H,C

H CA\O)]\N
A O

trong d6 R3 va R* c6 nghia nhu duoc néu trén,

R3
X

R (1va),

hodc
[F] cac hop chét ¢ cong thirc (IVa)

CH, O

3
H,C

H,C OLO\
=

trong d6 R3 va R* c6 nghia nhu duoc néu trén,

3

L

R* (IVa),

dugc cho phan ing véi v6i sy ¢6 mét clia tac nhan khir d€ tao ra hop chat

c6 cong thuac (IV).

Téc nhan khtr trong phan tmg theo quy trinh [E] ¢6 thé 13, vi du, natri bohydrua,
lithi bohydrua, natri xyanobohydrua, lithi nhém hydrua, natri bis-(2-
metoxyetoxy)nhdm hydrua, natri triaxetoxybohydrua, boran/tetrahydrofuran, hoac

hydro v&i sy ¢ mat cta chat xic tac paladi.
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Phan tmg theo quy trinh [B] thudng duoc tién hanh trong céc dung méi tro, tét
hon 12 & khoang nhiét d6 tir -20°C dén 60°C & ap suét khi quyén.

Dung méi tro 13, vi dy, rugu nhu metanol, etanol, n-propanol hoac isopropanol,
hodc ete nhu dietyl ete, dioxan hodc tetrahydrofuran, hodc dimetylformamit, hoac
diclometan, triclometan hodc 1,2-dicloetan. Ciing cd thé su dung hdn hop cac dung

moi néu trén. Puogc vu tién 13 diclometan.

Céc axit 1a, vi dy, axit clohydric va axit trifloaxetic; uu tién axit clohydric. Tt
hon 14 céc axit ndy duoc bd sung khi dwoc hoa tan trong dung méi tro. Dung mdi duge

uu tién cho myc dich nay la dioxan.

Phan ting theo quy trinh [C] thudng dugc tién hanh trong dung méi tro, t6t hon 1a
& khoang nhiét d6 tir 0°C dén 80°C & 4p suét khi quyén.

Dung méi tro 1a, vi dy, rugu nhu isopropanol hoac ete nhu dietyl ete, dioxan,
tetrahydrofuran hodc N-metylmorpholinon, hodc dimetylformamit, hoac diclometan,

triclometan, 1,2-dicloetan, hodc axetonitril. Uu tién axetonitril va N-metylmorpholin.

Ciing c6 thé str dung hdn hop cac dung mdi néu trén.

Bazo 14, vi du, cacbonat kim loai kiém, vi du natri cacbonat, kali cacbonat hodc
xesi cacbonat, hodc natri bicacbonat, kali bicacbonat hoic xesi bicacbonat, hodc bazo
hitu co nhu trialkylamin, vi du trietylamin, N-metylmorpholin, N-metylpiperidin, 4-
dimetylaminopyridin hodc diisopropyletylamin, véi kali cacbonat va natri cacbonat

duoc uu tién.

Céc hop chét ¢6 céac cong thire (VI) va (VII) 1a d3 biét hodc c¢6 thé tdng hop duge
theo céc quy trinh da biét tir nguyén liéu ban diu phu hop.

Phan ting theo quy trinh [D] thudng duoc tién hanh trong dung méi tro, néu thich
hop, v6i su ¢6 mit ciia bazo, tot hon 14 & khoang nhiét d6 tir -30°C dén 50°C & 4p suét
khi quyén.

Dung mbi tro 1a, vi dy, cac hydrocacbon halogen hda, nhu diclometan hoac
triclometan, hydrocacbon, nhu benzen, nitrometan, dioxan, dimetylformamit hodc
axetonitril. Ciing c6 thé st dung hdn hop cac dung méi néu trén. Pic biét wu tién

axetonitril.
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Céc tac nhéan loai nudc thich hop la, chéng han, carbodiimit nhu, vi du, N,N'-
dietyl-, N,N,'-dipropyl-, N,N'-diisopropyl-, N, N'-dixyclohexylcarbodiimit, N-(3-
dimetylaminoisopropyl)-N'-etylcarbodiimit hydroclorua (EDC), N-
xyclohexylcarbodiimit-N ~propyloxymetyl-polystyren (PS-carbodiimit) hodc cac hop
chat carbonyl nhu carbonyldiimidazol, hodc cic hop chit 1,2-oxazoli nhu 2-etyl-5-
phenyl-1,2-oxazoli 3-sulphat hodc 2-fert-butyl-5-metylisoxazoli perclorat, hodc céc
hop chét axylamino nhu 2-etoxy-1-etoxycarbonyl-1,2-dihydroquinolin, hoac anhydrit
propanphosphonic  (T3P), hodc isobutyl cloroformat, hodc bis-(2-ox0-3-
oxazolidinyl)phosphoryl clorua hodc benzotriazolyloxytri(dimetylamino)phosphoni
hexaflophosphat, hodc O-(benzotriazol-1-yl)-N, N, N', N'-tetrametyluroni
hexaflophosphat (HBTU), 2-(2-ox0-1-(2H)-pyridyl)-1,1,3,3-tetrametyluroni
tetrafloborat (TPTU) hodc O-(7-azabenzotriazol-1-yl)-N,N,N', N'-tetrametyluroni
hexaflophosphat (HATU), hodc 1-hydroxybenzotriazol (HOBt), hodc benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (BOP), hodc N-

hydroxysucxinimit, hodc hon hgp ctia cac hop chat nay, véi cac bazo.

Bazo 1a, vi du, cacbonat kim loai kiém nhu natri cacbonat, kali cacbonat, xesi
cacbonat, natri bicacbonat, kali bicacbonat hodc xesi bicacbonat, hodc bazo hitu co
nhu ftrialkylamin, vi du trietylamin, N-metylmorpholin, N-metylpiperidin, 4-
dimetylaminopyridin hodc diisopropyletylamin, véi diisopropyletylamin 1a duoc uu
tién.

T6t hon 1a vide ngung tu duwoc tién hanh bing cich sitr dung anhydrit
propanphosphonic.

Céc hop chét c6 cong thire (IX) ¢6 thé duge diéu ché bang cach thuy phan este
carboxylic trong cac hop chét c6 cong thire (VIII).

Viéc thuy phan thuong dugc tién hanh trong dung moi tro, véi sy ¢ mét cla it

nhit mét bazo, tot hon 13 & khoang nhiét d6 0°C dén 90°C & ap suét khi quyén.

Bazo 13, vi du, hydroxit kim loai kiém nhu lithi hydroxit hodc natri hydroxit, ma
c6 thé duoc sir dung & dang dung dich nude. Uu tién dung dich nuée cia lithi hydroxit

va natri hydroxit.

Dung méi tro 13, vi du, dung méi phén cuc nhu rugu, vi du metanol, etanol, n-
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propanol hodc isopropanol, hodc ete nhu dietyl ete, dioxan, tetrahydrofuran hodc N-
metylmorpholin. Ciing ¢6 thé str dung hdn hop céc dung méi néu trén. Ut tién dioxan,

etanol va hdn hop cuia tetrahydrofuran va metanol.

Hon nita, viéc diéu ché theo sang ché cac hop chat c6 cong thic (I) cling c6 thé

bao gdm quy trinh, trong d6:

[G] céc hop chét c¢6 cong thie (IX)

0
Nl/ﬁ/lLOH
R1\'}‘ 2)\N/
R IX)

trong d6 R! va R? ¢6 nghia nhu duoc néu trén,

>

dugc cho phan ung véi 4-piperidinon

dé tao ra hop chét c¢6 cong thuc (X)

(0]
Rkw)\w/ .
R’ X)

trong d6 R! va R? ¢6 nghia nhu duoc néu trén day,

>

hodc

[H] céc hop chét c¢6 cong thirc (X)
0O
SAO!
R*y/kw/ )
3 X

trong d6 R! va R? ¢ nghia nhu duoc néu trén day,

)
dugc cho phan Gng véi cac hop chit c6 cong thire (III)

R
190

R (1mm),

3
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trong d6 R3 va R* ¢6 nghia nhu dugc néu trén,
v6i su c6 mit cta tic nhan khir dé tao ra céc hop chét c6 cong thic (I).
Phan tmg theo quy trinh [G] duoc tién hanh theo cach tuong tw véi cac
phan tng theo quy trinh [D].

T4c nhan khir trong phan mg theo quy trinh [H] c6 thé 13, vi du, natri
bohydrua, lithi bohydrua, natri xyanobohydrua, lithi nhém hydrua natri bis-(2-
metoxyetoxy)nhom hydrua, natri triaxetoxybohydrua hodc
boran/tetrahydrofuran.

Hon nita, viéc diéu ché theo sang ché cac hop chét c6 cong thire (I) ciing c6 thé
bao gdm quy trinh, trong d6:
[I] cac hop chit c6 cong thire (XI)

0O

Nlﬁ/lLOH
X)\N/

X 14 halogen, t6t hon 14 flo, clo hoic brom, hozc sulphonylmetan

XD,

trong do-

dugc cho phan tng véi voi cac hop chét co cong thire (V)

HN
R3
N
Axit x

trong d6 R3 va R* ¢6 nghia nhu dugc néu trén,

R (W),

v6i su ¢6 mit cta tic nhan loai nuéc dé tao ra hop chét ¢6 cong thire (XII)

R (X1D)

trong do:
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R3 va R* ¢6 y nghia nhu d4 néu & trén va
X 1a halogen, t5t hon 12 flo, clo hodc brom, hodc sulphonylmetan
hoic

[J] céc hop chét c6 cong thire (XII)

R3
X
R4
(X1II)
trong d6:
R3 vaR* c6 y nghia nhu d3 néu & trén va
X la halogen, t5t hon 14 flo, clo hodc brom, hodc sulphonylmetan
duogc cho phan mg v6i véi hop chét ¢ cong thire (VII)

H

R1/N\

2
R (v,
trong d6 R! va R? ¢6 nghia nhu duogc néu trén,
& tao ra cac hop chit c6 cong thirc (I).

Céc tac nhan loai nuéc duoc néu trong phan Gmg theo quy trinh [I] c6 thé 14, vi

du, céc tdc nhan dugc mo ta trong cac phan ing theo quy trinh [D].

Céc tac nhan khtr dwoc néu trong phan tmg theo quy trinh [J] c¢6 thé 13, vi du, cac
tac nhan dugc mo ta trong cac phan ing theo quy trinh [A].

Sang ché con d€ xuat quy trinh di€u che hop chat c6 cong thirc (I) hodc muoi cua
nd, solvat ciia né hodc solvat cia muoi cua nd, trong dé quy trinh nay bao gom cac

phan tmg theo cc quy trinh da duge mé ta, dugce chon tir nhém bao gdm céc 6 hop
[A] va [B],
[E], [F] va [B],
[C] va [D],

[A], [B] va [D],
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[E], [F], [B] va [D],
[A], [B], [C] va [D], va
[E], [F], [B], [C] va [D].

Viéc didu ché cac hop chat c6 cong thic (I) ¢6 thé duge minh hoa bing so db

tdng hop dudi day.

So d6 tong hop 1:

x HCI R*
) %)
So db tong hop 2:
o : 0 . 0
R N XY 07 N 0oH
Nnﬁ)Lo f N — RU O)L — "L O)L
,J\ = R'” R? N~ °N NN
X7 N L 1z
(VD (VII) (VII) (IX)
So dd tdng hop 3:
o (0]
HN
O Do = 7 0L
R A * C@[ R AN A N S
|
I|22 x HCI R* R2 ”

) V) M
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So db téng hop 4:
o) o)
'ﬂﬁ)LOH . Hr\(l w/j)J\'\(:\l\
1 - 1
R\N)\N/ o R\N)\N/ o
R R
IX) X) R
L
R4
0 (Tm)
o Q
1 3
R? 4
) R
So dd téng hop 5:
0
0
N7 OH + R ——= 3
. CCC ™ 0L
X N x HCI R* "
XD W) (X1 1
RSN
'l?z
(VID

0
)N\/ﬁ)k'\(j\
R} 7 R®
T TO
2
R R*

@
Séng ché con dé xuat hop chit c¢6 cong thie (VIII) hoic (IX)
0

AN /Rs
R1\ /’\ ~ R! —
N NN

2 |

R (VIII) hoge R (IX),
trong do:
R! va R2 ciing v&i nguyén tir nito ma ching gin vao tao thanh azetidin,

trong d6 azetidin ndy c6 hai phan tir thé, ma cling v6i nguyén tir cacbon

cua azetidin ma ching gan vao, tao thanh oxetan,
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va
R® 1a C1-Cs-alkyl, tot hon la metyl hoic etyl,
va cac mudi cua chung, cac solvat cta chiing va cac solvat ciia mudi cuia ching.

Céc hop chét theo sang ché c¢6 phd hoat tinh duoc 1y hitu dung, ké ca cac dic tinh
dugc dong hoc hitu dung khong du doan duge. Chung 13 chat dbi khang thu thé gy
tiét adrenalin aiac chon loc ma dan dén su gian mach va/hoac c ché su két tu tiéu cau
va/hodc 1am giam huyét 4p va/hoic gia ting luu lugng mau mach vanh hoic ngoai
bién. Do d6, ching 14 thich hop d& didu tri va/hodc diéu tri du phongbénh, t&t hon 1a
cac bénh tim mach, bénh bién chiing mach mau nho do dai thdo dudng, bénh loét &
dAu chi do d4i thao dudng, dic biét 1a dé thic ddy qua trinh 1am lanh vét thuong cla
bénh loét chan do dai thao dudng, chung suy tim do dai thdo dudng, rdi loan tiéu mach
vanh do dai thdo dudng, cac roi loan tim mach va ngoai bién, cac 161 loan huyét khdi
tic mach va ching thiéu mau cuc bd, chung 161 loan tudn hoan ngoai bién, hién tuong
Raynaud, héi chiing CREST, chung 161 loan vi tudn hoan, ching khap khiéng khong
lién tuc, va bénh ly than kinh tu ddng va ngoai bién & nguoi va dong vat.

Cu thé, cac hop chét theo sang ché thé hién sy cai thién luu lugng méu ngoai
bién chon loc theo bénh (vi va dai tudn hoan) trong céc diéu kién thay ddi vé sinh ly

bénh hoc, vi du 14 hé qua cua bénh dai thao duong hoac ching xo vita dong mach.

Do d6, cac hop chét theo sang ché thich hop @& sir dung 1am thudc nham diéu tri

va/hodc didu tri du phong bénh & ngudi va dong vat.

Do d6, cac hop chét theo sang ché thich hop dé diéu tri cac rdi loan tim mach
nhu, vi dy, & didu tri chimg huyét p cao, @& phong ngira so cip va/hodc thir cip, va
ca dé diéu tri ching suy tim, dé diéu tri ching dau thét nguc 6n dinh va khong 4n dinh,
ching tang 4p phdi, cac rdi loan tim mach va ngoai bién (vi du, bénh tic nghén ngoai
bién), chimg loan nhip tim, d& diéu tri cac réi loan huyét khdi tic mach va chimg thiéu
mau cuc bd nhu ching nhdi méu co tim, dot quy, con thiéu mau cuc bd va thoang qua,
chimg rdi loan luu lugng méu ngoai bién, & phong ngira tai phat hep dong mach nhu
sau khi tri lidu tiéu huyét khéi, thii thust nong dong mach qua da (percutaneous
transluminal angioplasties-PTAs), tao hinh mach vanh qua da (percutaneous

transluminal coronary angioplasties-PTCAs) va bac cau, va con dé diéu tri hdi chiing
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thiéu mau cuc bd, chimg xo ctiing déng mach, bénh hen, cac bénh & hé ni¢u-sinh duc
nhu, vi dy, ching phi dai tuyén tién liét, roi loan cuong duong, roi loan tinh duc nit va

chirng mat ki€m ché.

Ngoai ra, cac hgp chét theo séng ché c6 thé duoc st dung dé diéu tri hién tuong
Raynaud so cip va thi cip, chimg suy giam vi tudn hoan, chiing khip khiéng khong
lién tuc, bénh than kinh tu chu va ngoai vi, bénh bién ching mach méu nho do dai thao
duong, bénh than do dai thdo duong, bénh vong mac do dai thdo dudng, bénh loét &
dau chi do dai thio dudng, rdi loan cuong ctmg do dai thdo dudng, hdi chimg CREST,
bénh ban do, bénh nim moéng, chung u tai, ching chéng mat, ching diéc dot ngot,

bénh Meniére va bénh khap.

Hon nita, cic hop chat theo sang ché thich hop dé diéu tri cac hoi ching suy hd
hip va bénh phdi tic nghén man tinh (chronic-obstructive pulmonary bénh-COPD),
ching suy than cip tinh va man tinh va dé thic ddy qua trinh 1am lanh vét thuong va

trong ban mo ta nay, ddc biét 1a qua trinh lam lanh vét thuong do dai thao dudng.

Hon nita, cic hop chét c6 cong thiic theo sang ché thich hop dé diéu tri va/hodc
didu tri du phong nhimg bénh ddng phat va/hodc cic di chimg cha bénh dai théo
dudng. vi du v& nhitng bénh ddng mic va/hodc céc di ching clia bénh dai thdo dudng
nhu bénh tim do dai thdo dudng nhu, vi dy, cac r6i loan mach vanh do dai théo dudng,
céc rdi loan tiéu dong mach vanh do dai thao duong (coronary microvascular disease,
MVD), chirng suy tim do déi thdo dudng, bénh co tim va chimg nhdi mau co tim do
dai thao dudng, chung ting huyét 4p, bién ching mach mau nho do déi thio duong,
bénh vong mac do dai thao dudng, bénh than kinh do dai théo duong, dét quy, bénh
than do dai thao dudng, réi loan cuong cimg do dai thdo dudng, bénh loét & dau chi do
dai thdo dudng va hoi chimg ban chan do dai thdo dudong. Hon nita, cac hop chét co
cong thirc theo sang ché thich hop @& thuc ddy qua trinh 1am lanh vét thuong do dai
thio dudng, dic biét 14 dé thuc ddy qué trinh 1am lanh vét thuong ctia bénh loét chan
do dai thdo dudng. Su thic ddy qua trinh 1am lanh vét thuong ciia bénh loét chan do

dai thao dudng dugc xéac dinh, vi duy, 1a kha nang déng kin vét thuong duogc cai thién.

Hon nita, cic hop chét theo sang ché con thich hop dé kiém soat lwu lugng mau
ndo va do dé, 12 tic nhan hitu hidu d8 kidm soat chimg dau nira diu. Chiing ciing thich

hop dé diéu tri du phong va kiém soat di ching ctia nhdi mau nfo (ngdp mau nio) nhur
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ching dét quy, ching thiéu mau cuc bd nio va chin thuong so nio. Tuong tu, cac hop

chit cta sang ché c6 thé dugc st dung dé kiém soat cc tinh trang bénh Iy dau.

Ngoai ra, cic hop chét theo séng ché con c6 thé dugce sur dung dé diéu tri va/hodc
phong ngira ton thuong mach mau 16n va nhod (viém mach), tdn thuong tai tudi mau,
ching huyét khéi ddng mach va tinh mach, chiing phu, céac r6i loan tan sinh (ung thu
da, ung thuy m6 md, canxinom cta dai da day-rudt, cua gan, cua tuy, clua phéi, cua
than, clia niéu quan, cta tuyén tién 1iét va cna dudng sinh duc), cac 161 loan cia hé
thin kinh trung wong va céc r6i loan thoai héa than kinh (dot quy, bénh Alzheimer,
bénh Parkinson, chting mét tri, chimg dong kinh, chimg trdm cam, bénh da xo cing,
ching tam than phén liét), cac r6i loan viém, cac rdi loan tu mifn (bénh Crohn, viém
loét dai trang, lupus ban do, viém khép man tinh, bénh hen), cac roi loan than (viém
than tiéu cAu), cac rdi loan tuyén gidp (ting chirc ning tuyén giap), chiing ting tiét md
hdi, cac rdi loan cta tuyén tuy (viém tuy), X0 gan, cac 161 loan cua da (bénh vay nén,
mun tring cd, cham, viém da than kinh, viém da, viém giac mac, chung tao seo, ching
tao mun céc, cude), ching ghép da, cac roi loan do virus (HPV, HCMV, HIV), ching
suy mon, chung loéng xuong, hoai tr chom xuwong dui, gut, chiing mat kiém ché, dé
lam lanh vét thuong, d& 1am lanh vét thuong & cdc bénh nhén méc bénh thiéu mau

hong cau ludi liém va dé tao mach.

Ban mo ta boc 16 viée sir dung hop chat theo sang che d€ dieu tri va/hoac diéu tri
du phong céc roi loan, tot hon 1a of céc roi loan huyet khoi tac mach va/hodc céac bién

chtng ctia huyét khdi tic mach.

“Céc rdi loan huyét khdi thc mach” véi nghia theo sdng ché bao gém dac biét la
céc réi loan nhu nhdi mau co tim ning cao doan ST (STEMI) va nhdi mau co tim
khoéng nang cao doan ST (non-STEMI), con dau thit nguc dn dinh, con dau thit nguc
khoéng dn dinh, tai bit tic va tai phéat hep sau can thi€ép mach vanh nhu phau thuit tao
hinh mach, dit stent hodc phau thut béc cAu chu - vanh, cac bénh tic dong mach
ngoai bién, nghén mach phdi, chimg huyét khdi tinh mach sau va ching huyét khéi
tinh mach than, con thiéu méau nfo cuc bd thoang qua va ca dot quy do huyét khéi va

huyét khéi tic mach va chimg ting ap phdi.

Do d6, cac hop chit theo sang ché ciing thich hop d& phong ngira va didu tri

huyét khéi ngh&n mach do tim, nhu, vi du, ching thiéu mau nfo cuc bd, d6t quy va

-33-



29341

huyét khéi nghén mach toan than va ching thiéu mau cuc bd, & cac bénh nhan bi rdi
loan nhip tim c4p tinh, timg con hodc dai déng, vi du nhu rung nhi, va nhiing bénh
nhan dang trdi qua khir rung, hon nita & cac bénh nhan bi cac roi loan van tim hodc ¢6
cac dbi tuong ndi mach, nhu, vi dy, van tim nhan tao, éng thdong, bom bong ngugc
dong déng mach chil va dau do tao nhip tim. Ngoai ra, cac hop chit theo sang ché
thich hop dé diéu tri hoi chung dong mau rai rac ndi mach (disseminated intravasal

coagulation-DIC).

Ngoai ra, cac bién ching huyet khoi nghén mach con gédp & chung thiéu mau do
tan huy€t vi mach, giai doan tuan hoan ngoai co the, nhu, vi dy, tham tach mau, loc

mau, thiét bi trg giap tdm thét va tim nhan tao, va c& van tim gia.

Céc hop chat theo sang ché 14 ddc biét thich hop dé phong ngira chiing suy tim so

cAp va/hodc thit cAp va dé didu tri chimg suy tim.

Trong ngit canh cia sang ché, thuit ngit “ching suy tim” con bao gdm céc loai
bénh c6 lién quan va cu thé hon, nhu chimg suy tim bén phai, chiing suy tim bén tréi,
chiing suy yéu tong thé, bénh co tim do thiéu méau cuc bd, bénh gidn co tim, khuyét tat
tim bim sinh, khuyét tat van tim, chimg suy tim di kém véi khuyét tat van tim, chimg
hep van hai 14, ching thidu ning van ba 14, chimg hep van dong mach cht, chimg thiéu
nang van dong mach chi, ching hep van ba 14, ching thiéu nang van ba 14, chiing hep
van dong mach phdi, chimg thidu ning van dong mach phdi, khuyét tat van tim két
hop, ching viém co tim (viém co tim), viém co tim man tinh, viém co tim cép tinh,
viém co tim do virus, chiing suy tim do dai thao duong, bénh co tim do rugu, céac rdi

loan v& luu trit clia tim, va chimg suy tim tAm truong va tim thu.

Céc hop chét theo sang ché dic biét thich hop dé diéu tri va/hoic didu tri du
phong céc rbi loan tim mach, dc biét 1a chimg suy tim, va/hoic chimg rdi loan tun
hoan va bénh vi mach di kem véi dai thao duong.

Céc hop chit theo sang ché ciing thich hop dé phong ngira so cap va/hodc thir
cép va dé diéu tri cac rdi loan néu trén & tré em.

Sang ché ciing d& xuét cac hop chét theo sang ché dé ding trong phuong phép

di€u tri va/hoac di€u tri dy phong céc rdi loan, dac biét 1a céc roi loan néu trén.
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Ban md ta cling boc 16 viéc st dung cac hop chat theo sang cheé dé dicu tri

va/hodc diéu tri du phong céc rdi loan, dic biét 1a cac roi loan néu trén.

Ban m6 ta cling bdc 16 viée st dung cac hop chat theo sang ché dé bao che thuoc

nham di€u tri va/hodc di€u tri dy phong cac rdi loan, dic biét la cac r6i loan néu trén.

Ban mo ta cling bde 10 phuong phap didu tri va/hodc diu tri du phong cac roi
loan, dic biét 1a cac rdi loan néu trén, bﬁng cach sur dung hop chét theo sang ché véi

lugng hitu hi€u diéu tri.

Sang ché con dé xut chit d6i khang thu thé gy tiét adrenalin a2C dé ding trong
phuong phap diéu tri va/hodc didu tri du phong nhitng bénh ddng méc va/hoic céc
bién chiig ctia bénh d4i thdo dudng, bénh tim do dai thao dudng, cc rdi loan mach
vanh do dai thao duodng, cac r6i loan tiéu dong mach vanh do dai thao dudng, chung
suy tim do d4i thdo duong, bénh co tim va chimg nhdi mau co tim do dai thao dudng,
bién ching mach méau nho do dai thdo dudng, bénh vong mac do dai thao duong, rdi
loan than kinh do dai théo dudng, bénh than do dai thao duong, roi loan cuong cing
do d4i thdo dudng, bénh loét & dau chi do dai thio dudng, hdi chirng ban chin do dai
thao dudng, dé thuc ddy qua trinh 1am lanh vét thwong do dai thédo dudng, va dé thuc
day qua trinh 1am lanh vét thuong cia bénh loét chan do dai thio dudng.

Séng ché con dé xut chit ddi khang thy thé gdy tiét adrenalin 02C dé ding trong
phuong phép diéu tri va/hodc didu tri du phong bién chimg mach méau nhoé do dai théo
dudng, bénh véng mac do dai thao dudng, rdi loan than kinh do déi thdo dudng, bénh
than do dai thao dudng, rbi loan cuong cimg do dai thdo duong, ching suy tim do dai
thdo dudng, céac 161 loan tiéu dong mach vanh do dai thdo dudng, bénh loét & dau chi
do dai thdo duong, hdi ching ban chan do dai thdo duong, dé thuc ddy qua trinh 1am
lanh vét thuong do dai thio dudng, va dé thic ddy qué trinh lam lanh vét thuong cua
bénh loét chéan do dai thao duong.

Sang ché cling dé xuét chit ddi khang thu thé gay tiét adrenalin a:2C canh tranh
dé ding trong phuong phép diéu tri va/hodc didu tri du phong nhitng bénh dong méc
va/hodc céac di ching cua bénh dai thao dudng, bénh tim do dai thdo duong, céac rdi
loan mach vanh do dai thdo duong, cac rdi loan tiéu dong mach vanh do déi thao

dudng, chimg suy tim do d4i thdo dudng, bénh co tim va ching nhéi mau co tim do
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d4i thao dudng, bién chimg mach mau nhé do dai thao duong, bénh vdng mac do dai
thao dudng, bénh than kinh do dai thdo dudng, bénh than do dai thdo dudng, rbi loan
cuong cung do dai thdo dudng, bénh loét & dau chi do dai thdo duong, hoi chung ban
chén do dai thdo duong, dé thiic diy qua trinh lam lanh vét thwong do d4i thio dudng,
va dé thic ddy qua trinh lam lanh vét thuong ctia bénh loét chin do dai théo dudng.

Séng ché con dé xuit thudc chira it nhat mot chit dbi khang thu thé gay tiét
adrenalin a2C, két hop v6i moét hodic nhidu chét phu tro duge dung, tro, khong ddc dé
diéu tri va/hodc didu tri du phong nhitng bénh déng mic va/hodc cac di ching cta
bénh dai thdo dudng, bénh tim do dai thao duong, cac rdi loan mach vanh do dai théo
dudng, cac rdi loan tiéu dong mach vanh do dai thdo dudng, ching suy tim do d4i théo
duong, bénh co tim va ching nhdi mau co tim do dai thdo dudng, bién ching mach
mau nho do dai thdo dudng, bénh vong mac do dai thdo dudng, bénh than kinh do dai
thao duong, bénh than do dai thao dudng, rdi loan cwong cimg do dai thdo dudng,
bénh loét & dau chi do d4i thdo dudng, hoi chimg ban chan do dai thao dudng, dé thic
ddy qué trinh lam lanh vét thuong do dai thao dudng, va dé thuc ddy qua trinh lam
lanh vét thuong ctia bénh loét chan do d4i thio dudmg.

Sang ché con dé xuét thudc chira it nhat mot chat di khang thu thé gy tiét
adrenalin a2C, két hop v6i mot hodc nhidu chit phu tro duge dung, tro, khong doc dé
diéu tri va/hodc diéu tri du phong bién chiing mach mau nhé do déi thdo dudng, bénh
vong mac do dai thdo duong, bénh than kinh do d4i théo dudng, bénh than do dai thao
dudng, rdi loan cuong cimg do dai thao dudng, ching suy tim do dai thao dudng, cac
rdi loan tiéu dong mach vanh do dai thdo duong, bénh loét & dau chi do dai thao
dudng, hoi chimg ban chan do dai thio dudng, dé thiic diy qua trinh lam lanh vét
thuong do déi thio dudng, va dé thiic diy qua trinh 1am lanh vét thuong ctia bénh loét

chéan do dai thao dudng.

Sang ché con dé xuét thudc chira it nhat mot chit dbi khang thu thé gay tiét
adrenalin o2C canh tranh, két hop véi mdt hodc nhidu chét phu tro dugc dung, tro,
khong doc dé diéu tri va/hodc diéu tri du phong nhitng bénh déng méc va/hodc cac di
ching cua bénh déi thao dudng, bénh tim do dai thdo duodng, cac r6i loan mach vanh
do d4i thao dudng, céc rbi loan tiéu dong mach vanh do dai thdo dudng, chimg suy tim

do dai thao dudng, bénh co tim va chimg nhdi mau co tim do dai thdo dudng, bién
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chiing mach mau nhé do dai thao duong, bénh véng mac do dai thdo duong, bénh than
kinh do dai thdo dudng, bénh thin do dai thdo dudng, 161 loan cuong cung do dai thao
dudng, bénh loét & d4u chi do dai thao dudng, hoi ching ban chan do dai thdo duong,
d8 thiic ddy qua trinh lam lanh vét thuong do dai thdo dudng, va dé thuc ddy qué trinh

1am lanh vét thuong cta bénh loét chan do d4i thio duong.

Sang ché con @ xuét thubc chua it nhit mot chit dbi khang thu thé gay tiét
adrenalin a2C, két hop véi mot hoac nhiéu hoat chit khac dugce chon tir nhém bao
gdm hop chét hoat tinh diéu hoa chuyén héa lipit, chit chéng dai thio dudng, chit 1am
giam huyét ap, chit lam giam truong luc giao cam, chit lam ting tudi méau va/hoic
chdng huyét khéi va ca chét chdng oxy héa, chat dbi khang thu thé aldosteron va
mineralocorticoit, chit d6i khang thu thé vasopressin, nitrat hitu co va chit cho NO,
chit chil van thu thé IP, hop chét gy co co duong tinh, chit nhay canxi, cht @c ché
ACE, hop chét diéu bién cGMP va cAMP, peptit loi tidu natri, chét kich thich khong
phu thuéc NO ctia guanylat xyclaza, chét hoat héa khong phu thugc NO ctia guanylat
xyclaza, chit e ché elastaza wa trung tinh ctia ngudi, hop chit e ché dong thac
truyén tin hiéu, hop chét diéu chinh su chuyén héa nang lugng cla tim, chét déi khang
thu thé chemokin, chit ¢ ché p38 kinaza, chit chi vAn NPY, chét chu van orexin,
chét gdy chén an, chit e ché PAF-AH, chat khéng viém, chét giam dau, chét chéng
suy nhuoc va cac duge chit didu tri bénh than kinh khac.

Sang ché con d& xuét thudc chira it nhdt mot canh tranh thu thé gay tiét adrenalin
a2C chat dbi khang thu thé, két hop véi mot hodc nhidu hoat chét khac duge chon tir
nhém bao gdm hop chét hoat tinh diéu hoa chuyén hoa lipit, chat chdng dai thao
dudng, chit 1am giam huyét 4p, chit lam giam truong luc giao cam, chit lam ting tusi
mau va/hodic chéng huyét khéi va con chit chéng oxy hoéa, chit dbi khang thu thé
aldosteron va mineralocorticoit, chat ddi khang thu thé vasopressin, nitrat hitu co va
chit cho NO, chit cha véan thu thé IP, hop chét gdy co co duong tinh, chét nhay canxi,
chit trc ché ACE, hop chét didu bién cGMP va cAMP, peptit loi tiéu natri, chit kich
thich khong phu thudec NO cua guanylat xyclaza, chét hoat héa khong phu thugc NO
ctia guanylat xyclaza, cht e ché elastaza ua trung tinh ctia ngudi, hop chit trc ché
dong thac truyén tin hi€u, hop chét diéu chinh su chuyén héa nang lugng cta tim, chét

dbi khéng thu thé chemokin, chét trc ché p38 kinaza, chét chi van NPY, chét chu vin
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orexin, chét gdy chan an, chét (ic ché PAF-AH, chét khang viém, chét giam dau, chét

chéng suy nhugc va cac dugc chét diéu tri bénh than kinh khac.

Ban mb ta ciing boc 16 phuong phép diéu tri va/hodc diéu tri du phong nhiing
bénh déng mic va/hodc cac bién ching ctia bénh dai thdo duong, bénh tim do dai thao
dudng, cac 16i loan mach vanh do déi thdo duong, cac 161 loan tiéu dong mach vanh do
dai thao duong, chiing suy tim do dai thao dudng, bénh co tim va chung nhdi méu co
tim do d4i thdo dudng, bién chimg mach mau nho do dai thio dudng, bénh véng mac
do dai thio dudng, rdi loan thin kinh do d4i thio duong, bénh than do dai thdo dudng,
r6i loan cuong cung do dai thdo duong, bénh loét & dAu chi do dai thao dudng, hoi
chimg ban chan do dai thio duong, dé thuc ddy qué trinh 1am lanh vét thuong do dai
thio dudng, va dé thuc ddy qua trinh lam lanh vét thuong ctia bénh loét chan do dai
thdo duodng & nguodi va dong vat bﬁng cach cho dung lugng hitu hiéu tri liéu cua it nhét
mdt chat d6i khang thu thé gay tiét adrenalin a2C hoic ctia thudc chura it nhit mot chét

d6i khang thu thé gay tiét adrenalin 0:2C.

Ban md ta ciing boc 16 phuong phap diéu tri va/hodc didu tri du phong bién
chirng mach mau nho do dai thao duong, bénh véng mac do dai thao duong, bénh than
kinh do d4i thio dudng, bénh than do dai thao dudng, rdi loan cuong ciing do dai thdo
duong, bénh suy tim do dai thao duong, cac 161 loan tidu dong mach vanh do dai thao
dudng, bénh loét & ddu chi do dai thio dudng, héi chimg ban chan do d4i thao dudng,
@8 thuc ddy qua trinh 1am lanh vét thuong do dai thao dudng, va dé thic ddy qua trinh
lam lanh vét thwong ctia bénh loét chan do dai thao dudng & ngudi va dong vt bang
cach cho ding luong hitu hiéu tri liéu cta it nhit mot chit di khang thu thé gay tiét
adrenalin 02C hodc cta thudc chia it nhdt mot chit déi khang thu thé gay tiét

adrenalin a.2C.

Ban md ta cling bde 10 phuong phap diéu tri va/hodc diéu tri du phong nhiing
bénh d(‘Sng mic va/hodc cac bién chitng ctia bénh dai thao duong, bénh tim do dai thao
dudng, cac rdi loan mach vanh do dai thao duodng, céc 161 loan tiéu dong mach vanh do
dai thao duong, ching suy tim do dai thao dudng, bénh co tim va ching nhdi mau co
tim do dai thdo dudng, bién chirng mach mau nho do dai thao dudng, bénh véng mac
do dai thio dudng, rdi loan than kinh do dai thao dudng, bénh than do d4i thao dudng,

rdi loan cuong cimg do dai thdo dudng, bénh loét & du chi do d4i thio dudng, hoi
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chimg ban chan do d4i thdo dudng, dé thuc ddy qua trinh 1am lanh vét thuong do dai
thao dudng, va dé thic ddy qua trinh lam lanh vét thuong cta bénh loét chan do dai
thao dudng & ngudi va dong vat bang cach cho dung lwong hivu hiéu tri liéu cta it nhit
mot chit dbi khang thu thé giy tiét adrenalin 0:2C canh tranh hodc cua thubc chua it
nhit mot chat d6i khang thu thé gay tiét adrenalin a2C canh tranh.

Chat d6i khang thu thé gay tiét adrenalin 02C theo sang ché 13 phdi tir thu thé
hoac hop chét c6 kha nang phong bé hodc trc ché dap ung sinh hoc do chét chi1 van thu
thé gy tiét adrenalin 02C gdy ra. Chit d6i khang thu thé gy tiét adrenalin a2C theo
sang ché bao gdm, vi du, chit d6i khang thu thé giy tiét adrenalin 0:2C canh tranh,
chit dbi khang thu thé gy tiét adrenalin 02C khéng canh tranh, chit chii vin nguoc

thu thé gay tiét adrennalin 02C, va chét diéu bién di 1ap thé.

Hop chét theo sang ché c6 thé duoc st dung don ddc hoac néu can thiét, két hop
v6i céc hoat chit khac. Sang ché con dé xuét thudc chita hop chit theo sang ché va
mdt hogc nhiéu hoat chit khac, dac biét 1a dé diéu tri va/hodc diéu tri du phong céc rbi
loan néu trén. Cac hoat chét thich hop 1am vi du va uu tién dé két hop la: cac hoat chét
diéu chinh su chuyén héa lipit, chit chdng dai thao dudng, chit lam giam huyét ap,
chit 1am ting tudi mau va/hodic chéng huyét khéi, va ca chit chdng oxy hoa, chat dbi
khang thu thé aldosteron va mineralocorticoit, chit dbi khang thu thé vasopressin,
nitrat hitu co va chit cho NO, chat cht vén thu thé TP, hoat chét gdy co co duong tinh,
chét nhay canxi, chét tc ché ACE, hop chit diéu bién cGMP va cAMP, peptit loi tiéu
natri, chit kich thich khong phu thudc NO ctia guanylat xyclaza, chit hoat héa khong
phu thudc NO ctia guanylat xyclaza, chat (e ché elastaza ua trung tinh ctia ngudi, hop
chét trc ché dong thac truyén tin hidu, hop chit diéu chinh sy chuyén héa ning luong
clia tim, chit ddi khang thu thé chemokin, chat tc ché p38 kinaza, chit chu van NPY,
chét cht van orexin, chit gdy chéan an, chét tc ché PAF-AH, chit khang viém (chat tic
ché COX, LTB; chét d6i khang thu thé, chit (e ché su téng hop LTB4), chét giam dau
(aspirin), chét chéng suy nhugc va cac duge chét diéu tri bénh than kinh khac.

Séng ché @& xuét cu thé 12 duoc phim két hop gdm it nhit mét trong sb cac hop
chét theo sdng ché va it nhit mot hoat chét cai bién su chuyén héa lipit, chét chéng dai

thao dudng, hoat chit lam giam huyét 4p va/hodc chét cé tac dung chng huyét khéi.
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Tbt hon néu hop chét theo séang ché ¢ thé duoc két hop véi mot hoac nhiéu hoat

chét duoc néu dudi day:

® hoat chat didu hoa sy chuyén hoa lipit 1am vi du va vu tién tir nhém cia
chét tc ché HMG-CoA reductaza tir 16p statin lam vi du va wu tién nhu, lovastatin,
simvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin, cerivastatin hoac
pitavastatin, chét tc ché su biéu hién HMG-CoA reductaza, chét e ché su téng hop
squalen 1am vi du va wu tién nhu, BMS-188494 hoic TAK-475, chit tc ché ACAT
lam vi du va uu tién nhu, melinamit, pactimibe, eflucimibe hoac SMP-797, chit cam
ung thu thé LDL, chét trc ché hép thu cholesterol 1am vi du va wu tién nhu, ezetimibe,
tiqueside hoic pamaqueside, chit hip phu axit mat dang polyme lam vi du va uu tién
nhu, cholestyramin, colestipol, colesolvam, CholestaGel hodc colestimit, chét e ché
tai hap phu axit mat lam vi du va wu tién nhu, chit ¢ ché ASBT (= IBAT) nhu
elobixibat (AZD-7806), S-8921, AK-105, canosimibe (BARI-1741, AVE-5530), SC-
435 hodc SC-635, chit (rc ché MTP lam vi du va wu tién nhu, implitapide hoic JTT-
130, chét tc ché lipaza lam vi du va uu tién nhu, orlistat, chét hoat hoa LpL, fibrate,
niacin, chét ¢ ché CETP 1am vi du va wu tién nhu, torcetrapib, dalcetrapib (JTT-705)
hoac vacxin CETP (Avant), chéat cha van PPAR-y va/hoac PPAR-S lam vi du va uu
tién nhu, pioglitazone hoic rosiglitazone va/hodc endurobol (GW-501516), chét diéu
bién RXR, chit didu bién FXR, chit didu bién LXR, hormon tuyén giap va/hoic chit
bit chudc tuyén gidp lam vi du va wu tién nhu, D-thyroxine hodc 3,5,3’-
triiodothyronine (T3), chét (rc ché ATP xitrat lyaza, chit dbi khang Lp(a), chat dbi
khang thu thé cannabinoit 1 1am vi du va wu tién nhu, rimonabant hodc surinabant
(SR-147778), chit chi van thu thé leptin, chit cht vén thu thé bombesin, chat chil van
thu thé histamin, chit chii vin thu thé niacin lam vi du va uwu tién nhu, niacin,
acipimox, acifran hodc radecol, va chit chéng oxy hoa/gbc tay tap lam vi du va wu tién

nhu, probucol, sucxinobucol (AGI-1067), BO-653 hoac AEOL-10150;

® chét chdng d4i thao duong duoc néu trong Die Rote Liste 2014, chuong
12. Tét hon néu chét chdng dai thdo duong duge hiéu 13 insulin va din xut insulin va
ca cac hoat chit ha duong huyét hitu hiéu dé ding qua duong miéng. Trong ban md ta
ndy, insulin va dan xuét insulin bao gém ca insulin cia dong vat, ngudi hodc co nguén

gbc cong nghé sinh hoc va hdn hop ctia chung. Tét hon néu cac hoat chit ha dudong
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huyét hitu hiéu dé ding qua dudng miéng bao gdm sulphonylure, biguanua, din xuat
meglitinit, chit ttc ché glucosidaza va chit chi van PPAR-gama. Sulfonylure c¢6 thé
duge @& cap 1am vi du va wu tién 14 tolbutamit, glibenclamit, glimepiride, glipizide
hoac gliclazide, biguanua cé thé dé cap 13, 1am vi du va wu tién, metformin, din XUuét
meglitinit co thé dé cap 1a, lam vi du va wu tién, repaglinide hoac nateglinide, chét e
ché glucosidaza c¢6 thé @& cap 13, 1am vi du va uu tién, miglitol hodc acarboza,
oxadiazolidinon, thiazolidindion, chit chu van thu th® GLP 1, chit d6i khang
glucagon, chét nhay insulin, chét chi van thu thé CCK 1, chét cha van thu thé leptin,
chét trc ché cac enzym ciia gan lién quan dén viée kich thich viéc tao thanh glucoza
va/hodc phan hily glycogen, chat diéu bién viéc hip thu glucoza va chat mé kénh kali

nhu, vi du, cdc chit duoc boc 16 trong WO 97/26265 va WO 99/03861;

o hop chit c6 hoat tinh giam huyét 4p, 1am vi du va wu tién tir nhém chét
dbi khang canxi lam vi du va uu ti€n nhu, nifedipine, amlodipine, verapamil hodc
diltiazem, chét dbi khang angiotensin AIl 1am vi du va uvu tién nhu, losartan, valsartan,
candesartan, embusartan hodc telmisartan, chat tc ché ACE lam vi du va vu tién nhu,
enalapril, captopril, ramipril, delapril, fosinopril, quinopril, perindopril hoac
trandopril, chét phong bé thu thé beta 1am vi du va wu tién nhu, propranolol, atenolol,
timolol, pindolol, alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol,
nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol,
carteolol, esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol hoac
bucindolol, chat phong bé thu thé alpha 1am vi du va wu tién nhu, prazosin, chat tic ché
ECE, chét &c ché rho-kinaza va chat trc ché vasopeptidaza, va ca thudc loi tiéu lam vi
du va uu tién nhu, thube loi tiéu dang vong nhu furosemide, bumetanide hodc
torsemide, hodc thudc loi tiéu thiazit hodc giéng thiazit nhu clothiazide hoac
hydroclothiazide hodc chit dbi khang A1 nhu rolofylline, tonopofylline va SLV-320;

® chit 1am giam nhip tim 1am vi du va wu tién nhu, reserpin, clonidin hozc
alpha-metyldopa, hodc két hop véi chd chu van kénh kali 1am vi du va wu tién nhu,
minoxidil, diazoxit, dihydralazin hoac hydralazin;

® chét c6 tac dung chdng huyét khdi 1am vi du va wu tién nhu, tir nhém
chit e ché su két tap tifu cdu lam vi du va uu tién nhu, aspirin, clopidogrel,

ticlopidin, cilostazol hodc dipyridamole, hodc ctia chit chdng déng tu nhur chat tic ché
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thrombin lam vi du va uvu tién nhu, ximelagatran, melagatran, bivalirudin hodc
clexane, chét ddi khang GPIIb/IIIa 1am vi du va wu tién nhu, tirofiban hodc abciximab,
chét e ché yéu t8 Xa lam vi du va vu tién nhu, rivaroxaban, edoxaban (DU-176b),
apixaban, otamixaban, fidexaban, razaxaban, fondaparinux, idraparinux, PMD-3112,
YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV
803, SSR-126512 hoic SSR-128428, véi heparin hodc din xut heparin phén tir lugng
thip (low molecular weight-LMW) hodc vé6i chit dbi khang vitamin K 1am vi du va uu

tién nhu, coumarin;

U chét dbi khang thu thé aldosteron va mineralocorticoit 1am vi du va wu

tién nhu, spironolactone, eplerenone hoac finerenone;

J chat doi khang thu thé vasopressin lam vi du va uu tién nhu conivaptan,

tolvaptan, lixivaptan hodc satavaptan (SR-121463);

® nitrat hitu co va chat cho NO lam vi du va uwu tién nhu, natri
nitroprusside, nitroglyxerol, isosorbide mononitrat, isosorbide dinitrat, molsidomine

hodc SIN-1, hoic két hop véi NO dung dé hit;

® chit chi van thu thé IP, vi du dugc wu tién 1a iloprost, treprostinil,

beraprost va selexipag (NS-304);

® cac hop chét c6 tac dung co co duong tinh, vi du dugc wu tién 1a glycosit
ding cho tim (digoxin), gay tiét beta-adrenalin va chat chii vin gdy tiét dopamin nhu

isoproterenol, adrenalin, noradrenalin, dopamin va dobutamin;
® chat nhay canxi, vi du dugc uu tién la levosimendan;

® céc hop chat tc ché sy phan hiy guanosin monophosphat vong (cyclic
guanosine monophosphat-cGMP) va/hodc adenosin monophosphat vong (cyclic
adenosine monophosphat-cAMP), vi du, chét rc ché phosphodiesteraza (PDE) 1, 2, 3,
4 va/hodc 5, dac biét 1a chat Gc ché PDE 5 nhu sildenafil, vardenafil va tadalafil, va
chét e ché PDE 3 nhu milrinone;

® cac peptit natri loi tiéu , vi du, peptit natri loi tiéu tAm nhi (ANP,
anaritide), peptit natri loi tiéu typ B hodc peptit natri loi tiéu ndo (BNP, nesiritide),
peptit natri loi tiu typ C (CNP) va urodilatin;
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® chat kich thich khong phu thuéc NO nhung phu thudc hemoglobin
guanylat xyclaza, nhu dic biét 1a hop chit dd duoc mé ta trong WO 00/06568,
WO 00/06569, WO 02/42301 va WO 03/095451;

® chat hoat héa khéng phu thuée NO va hemoglobin guanylat xyclaza, nhu
dac biét la cac hop chit dugc md ta trong WO 01/19355, WO 01/19776, WO
01/19778, WO 01/19780, WO 02/070462 va WO 02/070510;

® céc chit wc ché elastaza wa trung tinh ctia ngudi (human neutrophil

elastase - HNE), vi du sivelestat va DX-890 (Reltran);

® cac hgp chat tc ché dong thac truyén tin hi€u, vi du chat e ché tyrosine
kinaza va chat tc ché da kinaza, dac bi€t 1a sorafenib, imatinib, gefitinib va erlotinib;

va/hoac

® céc hop chit c6 anh huéng dén sy chuyén héa ning lwong ctia tim, nhu,

vi du, etomoxir, dicloaxetate, ranolazin va trimetazidin.

Trong ngit canh cta sang ché, dic biét vu tién dugc pham két hop chia it nhét
mot trong s6 cac hop chét theo sang ché va mot hodc nhiéu hoat chat khac duoc chon
tir nhém bao gém chit (rc ché HMG-CoA reductaza (statin), chét loi tiéu, chat phong
bé thu thé beta, nitrat hitu co va chat cho NO, chit tc ché ACE, chat dbi khang
angiotensin AII, chit d6i khang thu thé aldosteron va mineralocorticoit, chit d6i khang
thu thé vasopressin, chit trc ché sy két tap tiéu cdu va chét chdng dong tu. Ban mo ta
cling boc 10 viéc sit dung cac duogc phém Kkét hop nay dé diéu tri va/hodc phong ngtra

cua cac roi loan néu trén.

Trong ngft canh clia sdng ché, dic biét vu tién duoc phém két hop chua it nhét
mot trong sb céac hop chét theo sang ché va mot hodc nhiéu hoat chit khac dugc chon
tr nhém bao gdm heparin, chit chdng dai thdo dudng, chét e ché ACE, chit loi tiéu
va chét khang sinh. Ban md ta ciing boc 16 viée st dung céc duoc phim két hop nay
trong phuong phéap dé thuc day qua trinh 1am lanh vét thuong do dai thio dudng va aé
diéu tri va/hodc phong ngira bénh loét & dau chi do dai théo dudng, dac biét 1a dé thuc

dAy qué trinh 1am lanh vét thuong ctia bénh loét chan do dai thdo dudng.

Ban md ta cling boc 10 viec sir dung it nhat mot trong sb hop chét theo sang ché

trong phuong phép thiic ddy qué trinh 1am lanh vét thuong do déi thdo dudong va dé
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didu tri va/hodc phong ngira bénh loét & dau chi do dai thao duong, dic biét dé thuc
d4y qua trinh 1am lanh vét thuong ciia bénh loét chan do dai thao dudng, trong d6 hop
chét c6 cong thire (I) duge str dung bd sung cho mdt hoic nhidu phép tri liéu toan than
va/hodc tai chd sau: xtr Iy vét thuong nhu bang, cit bo vét thuong, giam can bang giay
dép phi hop , PDGF (Regranex), lidu phép oxy cao ap, liéu phap diéu tri vét thuong

bang 4p luc am.

Hop chét theo séng ché ¢ thé tac dong trén toan than va/hodc tic dong tai chd.
Dé6i véi muc dich ndy, cic hop chit theo sang ché c6 thé duwoc ding theo céch thich
hop, vi du theo duong udng, ngoai dudng tidu héa, duong phdi, dudng mii, dudng
dudi ludi, duong ludi, duong ma miéng, duong truc trang, duong da, dudng qua da,

dudng két mac hodc duong tai hodc & dang cdy ghép (implant) hodc dat stent.

Hop chit theo sang ché c¢6 thé dugce ding & dang dung thich hop cho cac dudong
dung nay.

Dang st dung thich hop dé dung theo dudng udng 13 cic dang hoat dong tuin
theo tinh trang k§ thuit trudc ddy va phan phdi hop chét theo sang ché mot cach nhanh
chéng va/hoic theo phuong thirc cai bién va chita hop chit theo sang ché ¢ dang két
tinh va/hodc vd dinh hinh va/hoac dang hoa tan, vi du vién nén (vién nén khong boc
hodc ¢6 boc, vi du c6 céc 16p boc tan trong rudt hodc cac 16p boc khong thé hoa tan
hodc hoa tan dé 1am chim va kiém soat su giai phong hop chét theo sang ché), vién
nén phan huy nhanh trong miéng hodc dang mang/vién nhén, mang/ddng khd, vién
nang (vi du, vién nang gelatin ctmg hodc mém), vién nén boc dudng, dang hat, vién

két, dang bét, nhil tuong, huyén phu, sol khi hodc dung dich.

Dung theo dudng ngoai tiéu hoéa ¢6 thé duge hoan thanh khong cin bude hip thu
(vi du, theo dudng tinh mach, dudng dong mach, dudng trong tim, trong éng sdng
hozc trong dng sdng ving thit lung) hodc bao gdm viéc hip thu (vi duy, theo duong
trong co, theo duong dudi da, trong da, qua da hoac trong phic mac). Dang str dung
thich hop dé dung theo dudng ngoai tiéu héa bao gdm ché phdm tiém va truyén & dang

dung dich, huyén phiy, nhii twong, dang déng khé hoic bdt vo tring.

Dung qua dudng miéng la dugc wu tién.
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Trong céc tmg dung lam vi du cta hop chét c6 cong thic (I) dé thic day qua
trinh 1am lanh vét thuong do dai thdo dudng, dic biét 1 dé thic ddy qué trinh 1am lanh
vét thuong ctia bénh loét chan do dai thio dudng, ngoai viéc ding qua dudng miéng,

wu tién dung & dang ché phdm dung tai chd.

Vi du v& dang st dung thich hop ding theo cac dudng khac 13 dugc phdm dé
x0ng (bao gém dung cu x6ng bot, khi dung), dang nho giot, dung dich hodc dang phun
theo duong mili; vién nén dung theo duong ludi, dudi ludi hodc ma, dang mang/vién
nhén hodc vién nang, thudc dan, ché phém dung cho tai hodc mét, vién nang am dao,
huyén phu nuée (nuée xic, hdn hop léc), huyén phu wva md, md boi, dang kem, hé
diéu tri theo dudng qua da (vi dy, tAm dén), sita, b6t nhdo, dang bot, dang bot bui,

dang cdy implant hoic stent.

Céc hop chat cta sang ché c¢6 thé dugc chuyén thanh cic dang st dung di néu.
Budc nay co thé dugc hoan thanh theo cach d3 biét bﬁng tron véi ta dugc tro, khong
ddc, duoc dung. Céc ta dugc nay bao gém chét mang (vi dy, xenluloza vi tinh thé,
lactoza, manitol), dung mdi (vi du, dung dich polyetylen glycol), cht nhii héa va chat
phan tan hodc tao Am (vi dy, natri dodexylsulphat, polyoxysorbitan oleat), chét dinh (vi
du, polyvinylpyrolidon), cac polyme téng hop va tw nhién (vi du, albumin), chét 6n
dinh (vi du, chét chéng oxy hoéa, vi du axit ascorbic), chét tao mau (vi du, chit mau vo

co, vi du sat oxit) va cac chat hi€u chinh huong va/hodc mui.

Séang ché ciing d& cap dén thudc chira it nhat mot hop chat theo sang ché, t6t hon
cung v&i mdt hodc nhiéu t4 duoc duoc dung tro, khong doc. Ban mo ta cling boc 16

viéc sit dung céac thude nay cho cadc muc dich da néu & trén.

No6i chung, dad phat hién 1a c6 1gi trong truong hop dung qua duong miéng khi
dung v6i luong nim trong khoang tir 0,1 dén 250mg trong mdi 24 gio, t6t hon nam
trong khoang tir 0,1 dén 50mg trong mdi 24 gid & dat duoc hidu qua. Liéu ding c6
thé dwoc chia thanh nhidu 14n ding trong mét ngay. vi du, ding hai 1an hoic ba 1an

trong mot ngay.

Tuy nhién, trong nhiing truong hop thich hop, c¢6 thé cin luong nim ngodi
khoang néu trén, cu thé 13 tiy thudc vao thé trong, duong ding, dap Gmg c4 nhan véi

hoat chét, ban chit ctia ché phim va thoi gian hoic khoang thoi gian sir dung.
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Sang ché con dé xudt hop chit c6 cong thirc (I) nhu néu trén dé dung trong
phuong phap didu tri va/hodc diéu tri du phong cac dang so cip va thir cip ciia bénh
bién chimg mach mau nh6 do déi thdo dudng, qua trinh lam lanh vét thuong do dai
thao dudng, bénh loét & dau chi do dai thao dudng, dic biét 13 dé thuc ddy qua trinh
lam lanh vét thuong ctia bénh loét chan do dai thao dudng, bénh vdng mac do dai thao
duong, bénh thin do dai thio duong, rdi loan cuong cimg do dii thio dwong, ching
suy tim do dai thao dudng, céc 161 loan tiéu dong mach vanh do dai thdo duong, cac
r6i loan tim mach va ngoai bién, cac roi loan huyét khdi tic mach va ching thiéu mau
cuc bd, ching 1di loan tudn hoan ngoai bién, hién tugng Raynaud, hoi ching CREST,
chiing r6i loan vi tudn hoan, chimg khap khiéng khéng lién tuc, va bénh 1y than kinh tu

ddng va ngoai bién.

Sang ché con dé xult hop chit co cong thirc (I) nhu néu trén dé dung trong
phuong phap didu tri va/hodc diéu tri du phong dang so cp va thir cip cia chiing suy
tim, ching 161 loan tudn hoan tim va ngoai bién, cac 161 loan huyét khoi tic mach va
chung thiéu méu cuc bd, chung r6i loan tudn hoan ngoai bién, hién tugng Raynaud,
chting rdi loan vi tudn hoan, ching khap khiéng khong lién tuc, bénh 1y than kinh tu
dong va ngoai bién, bénh bién chirng mach mau nhé do dai thao dudng, bénh than do
d4i thio dudng, bénh vong mac do dai thio dudng, bénh loét & dau chi do dai théo
duong va hoi ching CREST, va con dé 1am lanh vét thuong do dai thdo duong, ddc
biét 1a dé thic ddy qua trinh lam lanh vét thuong ctia bénh loét chan do dai thdo

duong.

Sang ché con dé xuét hop chét c6 cong thie (I) nhu néu trén dé bao ché thubc dé
diéu tri va/hodc didu tri du phong dang so cip va thi cip cia bénh bién chimg mach
mau nho do di thdo dudng, qua trinh lam lanh vét thuong do dai thdo dudng, bénh
loét & dAu chi do dai thio dudng, dic biét 1a dé thuc ddy qua trinh 1am lanh vét thwong
cua bénh loét chin do dai thao duong, bénh vong mac do dai thao dudng, bénh than do
d4i thdo dudmg, rbi loan cuong cling do dai thdo dudng, chimg suy tim do dai thao
duodng, cac 161 loan tiéu ddng mach vanh do dai thdo dudng, céac rbi loan tim mach va
ngoai bién, cac roi loan huyét khdi tac mach va chung thiéu mau cuc bg, ching roi

loan tudn hoan ngoai bién, hién tugng Raynaud, hoi ching CREST, ching r6i loan vi
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tuan hoan, ching khap khiéng khong lién tuc, va bénh ly than kinh tu dong va ngoai
bién.

Ban md ta cling bdc 16 viéc st dung hop chét ¢6 cong thic (I) dugc mo ta trén
day dé bao ché thube dé diéu tri va/hoac diéu tri du phong dang so cép va thi ce“ip cua
chung suy tim, chimg rdi loan tudn hoan tim va ngoai bién, c4c rbi loan huyét khdi tac
mach va chung thiéu mau cuc bcf)? ching t6i loan tudn hoan ngoai bién, hién tuong
Raynaud, chtng rdi loan vi tudn hoan, ching khép khiéng khéng lién tuc, bénh ly than
kinh ty ddng va ngoai bi€n, bénh bién chiing mach méau nho do dai thao dudng, bénh
than do dai thao dudng, bénh vong mac do dai thdo dudng, bénh loét & du chi do dai
thao dudng va hoi chimg CREST, va ca dé 1am lanh vét thuong do dai thdo duong, dic
biét 1a dé thuc diy qué trinh 13m lanh vét thuong ctia bénh loét chan do dai théo

dudng.

Séng ché con dé xuét thudc chira hop chat ¢6 cong thire (I) nhu duge mb ta trén

day két hop v6i mot hodc nhidu chit phu tro duoc dung, tro, khéng doc.

Sang ché con dé xuét thudc chira hop chét ¢6 cong thire (I) nhu dwoe md ta trén
day két hop véi mot hodc nhiéu hoat chét khac duge chon tir nhém bao gém hop chét
¢6 hoat tinh diéu hoa chuyén héa lipit, chit chdng déi thdo dudng, chit lam giam huyét
ap, chét 1am giam trwong lyc giao cam, chit 1am ting tu6i mau va/hoic chéng huyét
khéi va ca chit chdng oxy hoéa, chat dbi khang thu thé aldosteron va mineralocorticoit,
chat ddi khang thu thé vasopressin, nitrat hitu co va chit cho NO, chét chu van thu thé
IP, hop chét giy co co duong tinh, chit nhay canxi, chit ttc ché ACE, hop chat diéu
bién cGMP va cAMP, peptit natri loi tidu, cht kich thich khéng phu thudc NO cta
guanylat xyclaza, chit hoat héa khong phu thudc NO ctia guanylat adenylat, chat trc
ché elastaza wa trung tinh ctia ngudi, hop chit tc ché dong thac truyén tin hiéu, hop
chét didu chinh su chuyén héa ning luong cia tim, chit déi khang thu thé chemokin,
chét trc ché p38 kinaza, chét chi vin NPY, chét chi vén orexin, chét gdy chéan an, chét
trc ché PAF-AH, chit khang viém, chit giam dau, chit chéng trim cam va cac dugc

chit diéu tri bénh than kinh khac.

Séng ché con dé xuit thudc nhu dugc mé ta trén day dé didu tri va/hodc diéu tri
du phong dang so cdp va thi cdp ctia bénh bién chimg mach méau nho do déi théo

dudng, qué trinh 1am lanh vét thwong do déi thdo dudng, bénh loét & dau chi do dai
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thao dudng, dic biét 1a dé thuc dy qua trinh 1am lanh vét thuong ctia bénh loét chan
do dai thao dudng, bénh vong mac do dai thao duong, bénh than do dai thdo dudng,
161 loan cuong cung do dai thdo duong, chung suy tim do dai thdo dudng, cac 161 loan
tiéu dong mach vanh do déi thdo dudng, cac r6i loan tim mach va ngoai bién, cac r6i
loan huyét khéi tic mach va chung thiéu mau cuc bd, ching r6i loan tudn hoan ngoai
bién, hién tugng Raynaud, hoi chimg CREST, ching rdi loan vi tuan hoan, chimg

khap khiéng khong lién tuc, va bénh ly than kinh tir dong va ngoai bién.

Séng ché cling dé xuét thudc nhu duge mod ta trén day dé diéu tri va/hoic dibu tri
du phong dang so cip va thir cip ctia chimg suy tim, ching roi loan tudn hoan tim va
ngoai bié€n, céc roi loan huyét khéi tic mach va ching thiéu méau cuc bd, chiing rbi
loan tudn hoan ngoai bién, hién trong Raynaud, chimg r6i loan vi tuan hoan, chimg
khap khiéng khong lién tuc, bénh 1y than kinh ty dong va ngoai bién, bénh bién chimg
mach méu nhé do dai thao duong, bénh than do dai thao duong, bénh vong mac do dai
thio dudng, bénh loét & du chi do dai thdo dudng va hdi ching CREST, va ca dé lam
lanh vét thuong do déi thao dwong, dic biét 1a dé thuc ddy qud trinh 1am lanh vét

thuong ctuia bénh loét chan do déi thdo duong.

Ban md ta cling bdc 16 phuong phép diéu tri va/hodc didu tri du phong dang so
clp va thi cap cia bénh bién chimg mach mau nho do d4i thio dudng, qué trinh lam
lanh vét thuong do dai thao duong, bénh loét & dau chi do dai thio duong, dic biét 1a
dé thiic ddy qu4 trinh 1am lanh vét thuong cta bénh loét chan do dai thio dudng, bénh
vong mac do dai thao dudong, bénh than do dai thdo dudng, 161 loan cuong cung do dai
thao duong, ching suy tim do d4i thio dudng, céc rdi loan tiéu ddng mach vanh do dai
thdo dudng, cac 161 loan tim mach va ngoai bién, cac 16i loan huyét khdi tic mach va
ching thiéu méu cuc b, ching r6i loan tudn hoan ngoai bién, hi€n tugng Raynaud,
héi chimg CREST, chimg rdi loan vi tudn hoan, chimg khap khidng khong lién tyuc, va
bénh ly thin kinh ty dong va ngoai bién & ngudi va dong vét bang cach cho ding
lugng hitu hi€u tri liéu cta it nhét mot hop chét ¢6 céng thirc (I) nhu dugc md ta trén

day hodc ctia thube nhu duge md ta trén day.

Ban mo ta cling bdc 16 phuong phép diéu tri va/hoic diéu tri du phong dang so
cAp va thir clp ciia ching suy tim, chimg rdi loan tuin hoan tim va ngoai bién, céc roi

loan huyét khoi tac mach va chiing thiéu mau cuc bd, ching roi loan tuan hoan ngoai
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bién, hién tuong Raynaud, ching 161 loan vi tun hoan, chimg khip khiéng khong lién
tuc, bénh ly thin kinh tw déng va ngoai bién, bénh bién chimg mach mau nho do dai
thao dudng, bénh thin do dai thao duong, bénh vong mac do dai thdo dudng, bénh loét
& ddu chi do d4i thao dudng va hdi chimg CREST, va ca dé lam lanh vét thuong do dai
thio dudng, dic biét 1a dé thuc ddy qua trinh 1am lanh vét thuong ctia bénh loét chan
do dai thdo dudng, & ngudi va dong vat b%lng cach cho dung lugng hitu higu tri liéu
cla it nhat mot hop chét c6 cong thic (I) nhu duge mo ta trén day hodc cua thubc nhu

dugc mo ta trén day.

Trir khi dugc chi ra theo cach khac, t 18 phan tram trong cac thir nghiém va cac
vi du dudi day 1a ty 1€ phén trim theo khdi luong; céc phe‘“ln la phﬁn theo khdi luong.
Ty 1€ dung moi, ty 1€ pha lodng va dit liéu néng do6 cua cac dung dich 16ng/long mbi
loai d&u dugc tinh theo thé tich. Ky hiéu "w/v" ¢ nghia la "khdi lugng/thé tich". vi dy,

"10% w/v" ¢6 nghia 13: 100 ml dung dich hodc huyén phi chita 10 g chét.

Néu, trong céc hop chét trung gian tdng hop va vi du thuc hién sang ché duge md
ta dudi day, mot hop chét duoc dua ra & dang mubi clia bazo hodc axit twong tng,
thanh phan ty luvong chinh x4c ctia mudi thu dugc theo quy trinh diéu ché va/hoic tinh
ché tuong ung thuong chwa biét. Trir khi duoc xac dinh mét cach chi tiét hon, cac
phin bd sung vao tén va cong thiic ciu triic, nhu "hydroclorua", "trifloaxetat", "mubi
oxalat”, "mudi natri" hoic "x HCI", "x CFsCOOH", "xC204>", "x Na+" khong nén
duoc hidu v& mit ty lugng trong trudng hop cic mudi nhu vy, ma chi 13 ky hiéu mo ta
vé céc thanh phin tao mubi chira trong d6.

Diéu nay 4p dung mdt cach twong tng néu cic hop chét trung gian tong hop hodc
vi du thuc hién sang ché hoic cac mudi cta chung thu dugc bang cac quy trinh didu
ché va/hodc tinh ché dugc md ta & dang solvat, vi du hydrat, cé thanh phi“in ty luong

chua biét (néu cua loai xac dinh).
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Vi du thue hién sang ché

Céc chit viét tat

ca. khoang

CDI carbonyldiimidazol

d ngay, vach doi (trong NMR)

TLC Séc ky 16p mong

DCI ion héa hoa hoc truc tiép (trong MS)

dd cap vach déi (trong NMR)

DMAP 4-dimetylaminopyridin

DMF N, N-dimetylformamit

DMSO dimetyl sulphoxit

DSC disucxinimidyl cacbonat

of th. theo ly thuyét (hiéu sut)

eq. (cac) duong lugng

ESI ion hoa phun dién (trong MS)

h (nhiéu) gior

HATU O-(7-azabenzotriazol-1-yl)-N, N, N', N'-tetrametyluroni
hexaflophosphat

HPLC sdc ky 1ong hiéu ning cao

HV dd chan khong cao

LDA lithi diisopropylamit

m da vach (trong NMR)

min (nhiéu) phat

MS phd khéi

NMR Phd cong hudng tir hat nhan

PYBOP benzotriazol-1-yloxy-tris(pyrolidino)phosphoni
hexaflophosphat

q vach bdn (trong NMR)

RP Pha dao (trong HPLC)

RT nhiét do trong phong

R¢ thoi gian luu (trong HPLC)

s vach don (trong NMR)

t vach ba (trong NMR)

T3P propylphosphonic anhydrit néng d6 50% trong etyl axetat hozic
DMF

THF tetrahydrofuran
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Phuong phap LC-MS va HPLC:

Phuong phép 1 (LC-MS): Thiét bi: Hé théng Waters ACQUITY SQD UPLC;
cot: Waters Acquity UPLC HSS T3 1,8 p 50 mm x 1 mm; pha dong A: 1 L nuée +
0,25 ml axit formic c6 ndng d6 99%, pha déng B: 1 L axetonitril + 0,25ml axit formic
c6 ndng d6 99%; gradien: 0,0 phiit 90% A — 1,2 phut 5% A — 2,0 phit 5% A; 1o
50°C; luu lugng: 0,40ml/phut; phat hién UV: 210 — 400 nm.

Phuong phéap 2 (LC-MS): Thiét bi: Hé théng Waters ACQUITY SQD UPLC;
cot: Waters Acquity UPLC HSS T3 1,8 p 50 mm x 1 mm; pha dong A: 1 L nu6c +
0,25 ml axit formic co néng d6 99%, pha dong B: 1 L axetonitril + 0,25ml axit formic
co néng d6 99%; gradien: 0,0 phut 90% A — 1,2 phut 5% A — 2,0 phut 5% A; lo:
50°C; luu lugng: 0,40ml/phut; phat hién UV: 210 — 400 nm.

Phuong phap 3 (LC-MS): Thiét bi: Hé théng Waters ACQUITY SQD UPLC;
cot: Waters Acquity UPLC HSS T3 1,8 p 30 x 2 mm; pha ddng A: 1 L nude + 0,25 ml
axit formic c6 ndng d6 99%, pha dong B: 1 L axetonitril + 0,25ml axit formic c6 néng
d6 99%; gradien: 0,0 phit 90% A — 1,2 phit 5% A — 2,0 phiit 5% A 10 sdy: 50°C;
luu luvong: 0,60 ml/phut; phat hién UV: 208 — 400nm.

Phuong phap 4 (LC-MS): Thiét bi: Micromass Quattro Premier véi
WatersWaters UPLC Acquity; cot: Thermo Hypersil GOLD 1,9 p 50 mm x 1 mm; pha
dong A: 1 L nudc + 0,5 ml axit formic cd néng d6 50%, pha dong B: 1 L axetonitril +
0,5ml axit formic co néng d6 50%; gradien: 0,0 phtit 90% A — 0,1 phut 90% A — 1,5
phut 10% A — 2,2 phat 10% A; 10: 50°C; luu lugng: 0,33 ml/phut; phat hién UV:
210nm.

Phuong phap 5 (LC-MS): Loai thiét bi MS: Waters (Micromass) Quattro Micro;
loai thiét bi HPLC: loai Agilent 1100; c6t: Thermo Hypersil GOLD 3 p 20 mm x 4
mm; pha ddng A: 1 L nudc + 0,5 ml axit formic cé néng d6 50%, pha dong B: 1 L
axetonitril + 0,5ml axit formic c¢6 néng d6 50%; gradien: 0,0 phut 100% A — 3,0 phut
10% A — 4,0 phut 10% A — 4,01 phat 100% A (luu lugng: 2,5 ml) — 5,00 phut
100% A; 1o séy: 50°C; Ivu lvgng: 2 ml/phtt; phat hién UV: 210nm.

Phuong phép 6 (LC-MS): Loai thiét bi MS: Waters ZQ; loai thiét bi HPLC:
Agilent 1100 Series; UV DAD; c6t: Thermo Hypersil GOLD 3 p 20 mm x 4 mm; pha

dong A: 1 L nuée + 0,5 ml axit formic ¢6 ndng d6 50%, pha dong B: 1 L axetonitril +
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0,5ml axit formic co nSng d6 50%; gradien: 0,0 phut 100% A — 3,0 phat 10% A —
4,0 phut 10% A — 4,1 phiit 100%; 16 sdy: 55°C; Iuu lwong: 2 ml/phut; phat hién UV:
210nm.

Phuong phép 7 (LC-MS): Thiét bi MS: WatersWaters (Micromass) QM; thiét bi
HPLC: loai Agilent 1100; cot: Agilent ZORBAX Extend-C18 3,0 x 50 mm 3,5
micron; pha dong A: 1 1 nuéc + 0,01 mol amoni cacbonat, pha dong B: 1 I axetonitril;
gradien: 0,0 phut 98% A — 0,2min 98% A — 3,0 phut 5% A— 4,5 phat 5% A ; 10
say: 40°C; luu lugng: 1,75ml/phit; phat hién UV: 210nm. '

Phuong phép 8 (GC-MS): Thiét bi MS: WatersWaters (Micromass) Quattro
Micro; thiét bi HPLC: loai Agilent 1100; c¢6t: YMC-Triart C18 3 p 50 x 3 mm; pha
déng A: 1 1nude + 0,01 mol amoni cacbonat, pha dong B: 1 1 axetonitril; gradien: 0,0
phat 100% A — 2,75 phat 5% A — 4,5 phat 5% A; 1o sdy: 40°C; huu luong:
1,25ml/phtt; phat hién UV: 210nm

Phuong phap 9 (HPLC diéu ché): Cot: Waters XBridge, 50 x 19 mm, 10 pm, pha
déng A: nudc + 0,5% amoni hydroxit, pha dong B: axetonitril, 5 phut = 95% A, 25
phut = 50% A, 38 phut = 50% A, 38,1 phtit = 5% A, 43 phat = 5% A, 43,01 phut =
95% A, 48,0 phut = 5% A; luu lugng 20 ml/phut, phat hién UV: 210nm.

Dit liéu NMR duoc chi dinh trir khi tin hiéu bi m¢d do dung moi.
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Nguyén liéu ban dau
Vidu 1A

tert-Butyl 4-(3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-carboxylat

150 g (753 mmol) tert-butyl 4-oxopiperidin-1-carboxylat va 120 g (903 mmol)
1,2,3,4-tetrahydroisoquinolin dugc hoa tan trong 1500 ml THF, va 239 g (1129 mmol)
natri triaxetoxybohydrua duoc bd sung vao trong khi nhiét d6 ctia hdn hop dugc giit &
khoang 30°C. Hdn hop nay dugc khudy & nhiét d6 trong phong trong khoang 1 gid
nita, va sau d6, khoang 1000 ml dung dich natri bicacbonat bio hoa dugc bd sung vao.
Hdn hop nay duoc chiét bang khoang 500ml etyl axetat. Pha hitu co dugc rira bang
500ml dung dich natri bicacbonat bdo hoa nita va bang 200ml dung dich natri clorua
bdo hoa. Tiép d6, pha hitu co dwoc 1am khé trén natri sulphat, loc va ¢6. Quy trinh nay
tao ra 234g (98% theo Iy thuyét) san phdm dich ma né duoc xir Iy tiép ma khéng can
tinh ché thém.

LC-MS [Phuong phap 1]: R¢= 0,72 phut; MS (ESIpos): m/z=317 M + H)*

'H-NMR (400 MHz, CDCls): § [ppm]= 1,47 (s, 9 H) 1,48 - 1,60 (m, 2 H) 1,75 -
1,94 (m, 3 H) 2,56 - 2,66 (m, 1 H) 2,67 - 2,81 (m, 2 H) 2,81 - 2,93 (m, 4 H) 3,78 (s, 2
H) 4,08 - 4,27 (m, 1 H) 6,98 - 7,05 (m, 1 H) 7,07 - 7,14 (m, 3 H).

Vidu2A

2-(Piperidin-4-yl)-1,2,3,4-tetrahydroisoquinolin hydroclorua

(O
N
x HCI

210g (664mmol) hop chét tir vi du 1A dugc hoa tan trong 1600ml diclometan, va
830ml (3318mmol) dung dich hydro clorua 4M trong dioxan duoc bd sung vao, trong
khi nhiét d6 ctia hdn hop dwoc gitt & 25-30°C. San phdm nay bat diu két tinh sau khi
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viéc bd sung hoan thanh khoang 1/3. Hon hop nay dugc khudy & nhiét d trong phong
trong khoang 20 gio nita, va sau do, khoang 2000ml tert-butyl metyl ete dugc b sung
vao. Chét két tha tao ra duoc loc ra b?lng cach hut, rira béng tert-butyl metyl ete va lam
khé trong diéu kién &p sut giam. Quy trinh ndy tao ra 185g (97% theo ly thuyét) san

phim dich duéi dang chét rdn mau tring.
LC-MS [Phuong phap 7]: Rt = 2,08 phut; MS (ESIpos): m/z=217 (M + H)"

'H-NMR (400 MHz, DMSO-de): & [ppm]= 1,96 - 2,20 (m, 2H), 2,28 - 2,44 (m,
2H), 2,81 - 3,51 (m, 6H), 3,51 - 3,80 (m, 3H), 4,33 - 4,51 (m, 2H), 7,17 - 7,35 (m, 4H),
8,92 - 9,10 (m, 1H), 9,12 - 9,32 (m, 1H), 11,47 (br. s, 1H).

Vidu3A

tert-Butyl 4-(7-flo-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-carboxylat

CH, O
T—lZCC;\OJ\I\O\
F
90l

1,40 g (7,03 mmol) tert-butyl 4-oxopiperidin-1-carboxylat, 1,58 g (8,43 mmol) 7-
flo-1,2,3,4-tetrahydroisoquinolin hydroclorua va 2,45 ml (14,05 mmol) N,N-
diisopropylethylamine dugc hoa tan trong 50 ml diclometan, va khoang 1,5 g rdy phan
ttr (4A) dugc bd sung vao. Huyén phi nay duoc khudy & nhiét d6 trong phong trong 1
gid. Sau d6, 2,23 g (10,54mmol) natri triaxetoxybohydrua dugc bd sung vao, va hdn
hop nay duoc khudy & nhiét d6 trong phong trong 18 gid. Dé tinh sach, hdn hop nay
dugc pha lodng v6i khoang 50ml diclometan va rira hai 1in bang khoang 100ml dung
dich natri bicacbonat bio hoa. Cac pha nudce két hop duoc chiét mot I1an bang khoang
50 ml diclometan. H3n hop nay dugc chiét bang khoang 500ml etyl axetat. Pha hitu co
dugc rira bang 500ml dung dich natri bicacbonat bdo hoa nita va bang 200ml dung
dich natri clorua bdo hoa. Tiép theo, cic pha hitu co hdn hop dugc lam kho trén natri
sulphat, loc va ¢6. Cén thu dugce dugc tinh ché bang cach sic ky trén silicagel (rra giai
bang xyclohexan/etyl axetat 5:1 - 2:1). Quy trinh ndy tao ra 1,58g (67% theo ly thuyét)

san pham dich.

LC-MS [Phuong phap 3]: Re = 0,62 phut; MS (ESIpos): m/z =335 (M + H)*
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Vidu4A

7-Flo-2-(piperidin-4-yl)-1,2,3,4-tetrahydroisoquinolin hydroclorua

F
N
X HCI Oii/

1,58 g (4,72 mmol) hop chit tir vi du 3A dugc hoa tan trong khoang 30 ml
diclometan, va 7,1 ml (28,35 mmol) dung dich hydoclorua 4M trong dioxan dugc bd
sung vao. Hon hop nay duoc khudy & nhiét d6 trong phong trong khoang 20 gid nita,
va sau dd, khoang 100 ml dietyl ete dugc bd sung vao. Chét két tha thu duge duge loc
ra bang cach hit, rira bang dietyl ete va lam khé trong didu kién d6 chan khéng cao.
Quy trinh nay tao ra 1,17 g (81% theo 1y thuyét) san phim dich dudi dang chét rin

mau tring.
LC-MS [Phuong phap 3]: R¢= 0,18 phut; MS (ESIpos): m/z =235 (M + H)"

'H-NMR (400 MHz, DMSO-ds): § [ppm]= 1,96 - 2,17 (m, 2 H), 2,27 - 2,43 (m, 2
H), 2,85 - 3,08 (m, 3 H), 3,50 - 3,62 (m, 1 H), 3,20 - 3,47 (m, 3H), 3,63 - 3,78 (m, 1
™), 4,30 - 4,58 (m, 2 H), 7,07 - 7,17 (m, 2 H), 7,21 - 7,41 (m, 1 H), 8,86 - 9,26 (m, 1
H), 11,49 - 11,79 (m, 2 H).

Vidu 5A
tert-Butyl 4-(6-flo-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-carboxylat

CH, O

3

H,C

>|\ )J\
o O\N
C@F

1,73g (8,66mmol) tert-butyl 4-oxopiperidin-1-carboxylat, 1,95g (10,39mmol) 6-
flo-1,2,3,4-tetrahydroisoquinolin  hydroclorua va 3,02ml (17,32mmol) N,N-
diisopropyletylamin dugc hoa tan trong 50ml diclometan, va khoang 10g rdy phéan t
(4A) duge bd sung vao. Huyén phil nay dugce khudy & nhiét d6 trong phong trong 1
gid. Sau dé, 2,75g (12,99mmol) natri triaxetoxybohydrua duoc bd sung vao, va hdn

hop nay dugc khudy & nhiét d6 trong phong trong 18 git. Pé tinh sach, hdn hop nay
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duogc pha lodng véi khoang 50ml diclometan va rira hai 14n bang khoang 100ml dung
dich natri bicacbonat bdo hoa. C4c pha nudc két hop dugc chiét mot 14n bang khoang
50 ml diclometan. H3n hop nay duogc chiét bing khoang 500ml etyl axetat. Pha hitu co
dugc rira bang 500ml dung dich natri bicacbonat bdo hoa nita va bang 200ml dung
dich natri clorua bo hoa. Tiép theo, cac pha hitu co hdn hop duge lam kho trén natri
sulphat, loc va ¢6. Can thu dugc duge tinh ché bang cach sic ky trén silicagel (rira giai
bang xyclohexan/etyl axetat 2:1 - 1:1). Quy trinh ndy tao ra 2,73g (94% theo ly thuyét)

san phdm dich.
LC-MS [Phuong phap 1]: Rt = 0,70 phat; MS (ESIpos): m/z =335 (M + H)"
Vidu 6A

6-flo-2-(piperidin-4-yl)-1,2,3,4-tetrahydroisoquinolin hydroclorua

N
x HCI
F

2,73g (8,16mmol) hop chét tir vi du 5A duoc hoa tan trong khoang 60ml
diclometan, va 10,2ml (40,82mmol) dung dich clohydric 4M trong dioxan dugc bd
sung vao. Hon hop nay duoc khudy & nhiét d6 trong phong trong khoang 20 gid nita,
va sau do, khodng 100 ml dietyl ete dugc bd sung vao. Chét két tua thu dugc dugce loc
ra bang cach hit, rira bang dietyl ete va lam kho trong didu kién d6 chan khong cao.
Quy trinh nay tao ra 2,24 g (89% theo ly thuyét) san phdm dich duéi dang chét rin
mau tréng.

LC-MS MS [Phuong phap 8]: R¢ = 2,20 phit; MS (ESIpos): m/z = 235 (M + H)"

'"H-NMR (400 MHz, DMSO-de): & [ppm]= 1,99 - 2,15 (m, 2 H), 2,28 - 2,42 (m, 2
H), 2,85 - 3,11 (m, 3 H), 3,50 - 3,62 (m, 1 H), 3,24 - 3,48 (m, 3H), 3,50 - 3,72 (m, 2
H), 4,30 - 4,50 (m, 2 H), 7,10 - 7,19 (m, 2 H), 7,25 - 7,34 (m, 1 H), 9,04 (s br, 1 H),
9,24 (s br, 1 H), 11,65 (s br, 1 H).
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Vidu7A

tert-Butyl 4-(7-metoxy-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-carboxylat

Tuong tw véi hop chit tir vi du 5A, 3,27 g (16,42 mmol) tert-butyl 4-
oxopiperidin-1-carboxylat, 3,93 g (10,39 mmol) 7-metoxy-1,2,3,4-
tetrahydroisoquinolin hydroclorua va 5,72 ml (32,84 mmol) N,N-diisopropyletylamin
dugc cho phan tng véi 5,22 g (24,63 mmol) natri triaxetoxybohydrua. Quy trinh nay
tao ra 5,33 g (92% theo Iy thuyét) san phim dich.

LC-MS [Phuong phép 1]: R¢= 0,60 phut; MS (ESIpos): m/z =347 M + H)"
Vidu 8A

7-Metoxy-2-(piperidin-4-y1)-1,2,3,4-tetrahydroisoquinolin hydroclorua

N
N CH,
x HCI

Tuong tu v6i hop chat tir vi du 6A, 5,33 g (15,17 mmol) hop chit tir vi du 7A
dugc cho phan Gng véi 22,75 mg (91,01 mmol) dung dich hydro clorua 4M trong
dioxan. Quy trinh nay tao ra 4,39 g (91% theo ly thuyét) san phim dich duéi dang chat
rin mau tring.

LC-MS MS [Phuong phép 8]: R; = 3,04 phut; MS (ESIpos): m/z = 247 (M + H)"

TH-NMR (400 MHz, DMSO-d¢): 8 [ppm]= 1,97 - 2,05 (m, 2 H) 2,25 - 2,42 (m, 2
H) 2,84 - 3,03 (m, 3 H) 3,11 - 3,22 (m, 1 H) 3,30 - 3,61 (m, 4 H), 3,62 - 3,71 (m, 1 H),
3,74 (s, 3 H,) 4,31 - 447 (m, 2 H), 6,83 (s, 1 H), 6,89 (d, 1 H), 7,17 (d,1 H), 8,89 -
9,04 (m, 2 H), 11,21 (br. s, 1 H).
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Vidu 9A

tert-Butyl 4-(6-metoxy-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-carboxylat

CH, O
H3C>|\ )k
HC™ o O\
N
o-CHs

Tuong tw v6i hop chat tir vi du 5A, 2,59g (13,02mmol) tert-butyl 4-oxopiperidin-
1-carboxylat va 2,55g (15,62mmol) 6-metoxy-1,2,3,4-tetrahydroquinolin dugc cho
phan ng véi 4,14g (19,53mmol) natri triaxetoxybohydrua. Quy trinh nay tao ra 4,28¢g
(91% theo Iy thuyét) san phim dich.

LC-MS [Phuong phép 1]: R¢= 0,65 phut; MS (ESIpos): m/z =347 M + H)"
Vidu 10A

6-Metoxy-2-(piperidin-4-yl)-1,2,3,4-tetrahydroisoquinolin hydroclorua

Tuong tw véi hop chit tir vi du 6A, 4,28g (11,86mmol) hop chit tr vi du 9A
duoc cho phan Ung véi 17,79 mg (71,15mmol) dung dich hydro clorua 4M trong
dioxan. Quy trinh nay tao ra 3,50 g (92% theo ly thuyét) san pham dich dudi dang chit
ran mau tring,

LC-MS MS [Phuong phap 8]: R¢= 2,62 phit; MS (ESIpos): m/z =247 M + H)"

'H-NMR (400 MHz, DMSO-de): & [ppm]= 1,97 - 2,13 (m, 2 H), 2,27 - 2,41 (m, 2
H), 2,85 - 3,06 (m, 3 H), 3,11 - 3,49 (m, 4 H), 3,49 - 3,71 (m, 2 H), 3,75 (s, 3 H), 4,26
- 4,43 (m, 2 H), 6,81 - 6,89 (m, 2 H), 7,15 (d, 1 H), 8,88 - 9,20 (m, 2 H), 11,31 (br. s, 1
H).
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VidullA

Etyl 2-[(2-metoxyetyl)amino]|pyrimidin-5-carboxylat

o
Nl/j)J\o/\CHs
o) /I\ Z
H,C” \/\” N

0,42 ml (4,8 mmol) 2-metoxyetylamin duoc bd sung timg giot vio huyén phu
chira 1,00 g (4,34 mmol) etyl 2-(metylsulfonyl)pyrimidin-5-carboxylat va 1,80 g (13,0
mmol) kali carbonat trong 10 ml axetonitril. Sau 4 gi¢r khudy & nhiét do trong phong,
hdn hop phan tng dwoc ¢6 va phan cin duoc hip thu trong diclometan va nudc. Cac
pha dugc tach, pha nude duogc chiét b%lng diclometan va céc pha hitu co két hop duoc
lam kho bing natri sulphat, loc va ¢d dac. San phdm thé duoc tinh ché bang phuong
phap sic ky trén silica gel (giai hdp bang xyclohexan/etyl axetat 95:5 - 70:30), tao ra
485 mg (50% theo 1y thuyét) hop chit néu & d& muc.

LC-MS [Phuong phép 1]: R¢= 0,69 phtt; MS (ESIpos): m/z =226 (M + H)"
"TH-NMR (500 MHz, DMSO-ds): & [ppm]= 1,29 (t, 3H), 3,25 (s, 3H), 3,43 - 3,57
(m, 4H), 4,26 (q, 2H), 8,06 (br, s,, 1H), 8,67 - 8,77 (m, 2H).
Vidu 12A

Axit 2-[(2-Metoxyetyl)amino|pyrimidin-5-carboxylic

0]
Nl/ﬁ/LLOH
0] /k 7
H,C” \/\H N

10,8 ml dung dich natri hydroxit 1N dugc bd sung vao dung dich chira 485 mg
(2,15 mmol) etyl 2-[(2-metoxyetyl)amino]pyrimidin-5-carboxylat trong 10 ml dioxan,
va hdn hop ndy duoc khudy & nhiét d trong phong trong 4 gio. Dé tinh sach, hdn hop
phan tmg dugc c6 va axit hoa bang axit clohydric 1N. Chit két tha thu duge dugc loc
ra, rira hai 14n bang nudc va lam khé trong diéu kién d6 chan khong cao. Qué trinh nay

tao ra 280 g (66% so vdi ly thuyét) hop chét néu & phan dé muc.

LC-MS [Phuong phép 8]: R = 0,44 phut; MS (ESIpos): m/z =198 (M + H)"
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'H-NMR (400 MHz, DMSO-ds): & [ppm]= 3,25 (s, 3H), 3,42 - 3,56 (m, 4H),
7,99 (t, 1H), 8,63 - 8,76 (m, 2H), 12,7 (br. s, 1H).

Vidu 13A

(rac)-Etyl 2-[(1-metoxybutan-2-yl)amino]pyrimidin-5-carboxylat

0O
H,C
ij\ Nl/ﬁ/U\O/\CHa
0] )\ b
H,C” NT N

Tuong tu nhu hop chat tr vi du 11A, 493 mg (4,8 mmol) 1-metoxy-2-
aminobutan, 1,00 g (4,34 mmol) etyl 2-(metylsulphonyl)pyrimidin-5-carboxylat va
1,80 g (13,0 mmol) kali cacbonat dugc cho phan ng trong 10 ml axetonitril. Qua trinh
nay tao ra 412 g (37% so véi ly thuyét) hop chat néu & phan dé muc.

LC-MS [Phuong phap 8]: R¢ = 2,56 phit; MS (ESIpos): m/z =254 (M + H)"

"H-NMR (400 MHz, DMSO-d¢): & [ppm]= 0,86 (t, 3H), 1,28 (t, 3H), 1,39 - 1,53
(m, 1H), 1,59 (dd, 1H), 3,24 (s, 3H), 3,27 - 3,35 (m, 1H), 3,36 - 3,42 (m, 1H), 4,07 —
4,18 (m, 1H), 4,25 (q, 2H), 7,92 (d, 1H), 8,65 - 8,75 (m, 2H).

Vidu 14A

Axit (rac)-2-[(1-Metoxybutan-2-yl)amino]pyrimidin-5-carboxylic

0
H,C
T
0 )\ P

H,C” N~ N

412 mg (1,63 mmol) hop chét tir vi du 13A dugc cho phan tmg twong ty nhu hop
chat tir vi du 12A. Qua4 trinh nay tao ra 280 g (76% so vdi Iy thuyét) hop chét néu &

phén d& muc.
LC-MS [Phuong phép 8]: R¢ = 1,46 phut; MS (ESIpos): m/z =226 M + H)"

'H-NMR (400 MHz, DMSO-de): & [ppm]= 0,86 (t, 3H), 1,39 - 1,53 (m, 1H), 1,53
- 1,68 (m, 1H), 3,24 (s, 3H), 3,27 -3,34 (m , 1H tin hidu duéi nuéc), 3,36 - 3,42 (m,
1H), 4,06 - 4,17 (m, 1H), 7,82 (d, 1H), 8,63 - 8,74 (m, 2H), 12,66 (br. s, 1H).
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Vidu 15A

(rac)-etyl 2-[(1-hydroxybutan-2-yl)amino]pyrimidin-5-carboxylat

0O
H.C
J NN 0T e
HO /L\,/
N N
H

Tuong tu nhu hop chit tir vi du 11A, 0,45 ml (4,8 mmol) DL-2-amino-1-butanol,
1,00 g (4,34 mmol) etyl 2-(metylsulphonyl)pyrimidinr-5-carboxylat va 1,80 g (13,0
mmol) kali cacbonat dugc cho phan ung trong 10 ml axetonitril. Quy trinh nay tao ra
485 mg (46% so vdi Iy thuyét) hop chét néu & dé muc.

LC-MS [Phuong phap 1]: R¢= 0,75 phut; MS (ESIpos): m/z =240 (M + H)"

'H-NMR (400MHz, DMSO-ds): & [ppm]= 0,81 — 0,90 (t, 3H), 1,28 (t, 3H), 1,37 -

1,51 (m, 1H), 1,60 - 1,73 (m, 1H), 3,34 - 3,41 (m, 1H), 3,42 - 3,50 (m, 1H), 3,89 - 3,99
(m, 1H), 4,25 (q, 2H), 4,66 (t, 1H), 7,78 (d, 1H), 8,70 (d, 2H).

Vidu 16A

Axit (rac)-2-[(1-Hydroxybutan-2-yl)amino]pyrimidin-5-carboxylic

0
H.C
® w N OH
HO )\/
N N
H

1,4 mg (4,05 mmol) dung dich natri hydroxit 3N dugc bd sung vao 485 mg (2,03
mmol) hop chét tir vi du 15A trong 5,0 ml etanol, va hdn hop niy duge khqu & nhiét
d6 trong phong qua dém. P8 tinh sach, hdn hop phan ting dugc axit héa bang Hel 1N.
Chit két tia thu duge duge loc ra, rira hai 1dn bing nuéc va 1am khé trong didu kién do
chan khong cao. Sau d6, pha nude duge chiét hai 1an mdi 14n bang 30 ml etyl axetat,
va pha hitu co dugc lam khé qua magie sulphat, loc va c6 dac. Qua trinh nay tao ra

tdng s6 250 mg (58% theo 1y thuyét) hop chét néu & dé muc.

LC-MS [Phuong phép 1]: Rt = 0,44 phut; MS (ESIpos): m/z =212 (M + H)*
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'H-NMR (400MHz, DMSO-de): & [ppm]= 0,86 (t, 3H), 1,34 - 1,52 (m, 1H), 1,56
- 1,74 (m, 1H), 3,31 - 3,50 (m, 3H), 3,84 - 3,99 (m, 1H), 7,67 (d, 1H), 8,68 (d, 2H),
12,67 (br. s, 1H).
Vidu 17A

Metyl 2-(2-oxa-6-azaspiro[3.3]hept-6-yl)pyrimidin-5-carboxylat

14,70 g (85,18 mmol) metyl 2-clopyrimidin-5-carboxylat dugc hoa tan trong 200
ml axetonitril, va 41,20 mg kali cacbonat (298,14 mmol) duoc bd sung vao. 24,17 g
(127,77 mmol) mubi 2-oxa-6-azaspiro[3.3]heptan oxalat , duoc didu ché theo Angew.
Chem. Int. Ed. 2008, 47, 4512-4515, sau d6 dugc bd sung vao va hdn hop nay duoc
khudy & 60°C trong khoang 16 gid. Sau d6, hdn hop nay duoc khudy véi nude va chiét
ba lan mdi lan béng 200 ml etyl axetat. Sau dd, pha nudc dugc chiét mot 1an béng
khoang 200 ml diclometan. Céac pha hitu co thu gom duoc dugc lam khd trén natri
sulphat, loc va ¢6. Phn cin dugc khudy v6i khoang 200 ml dietyl ete. Chat rén két tha
duoc loc ra béng cach hut, rra béng chut it dietyl ete va lam kho trong didu kién do

chan khong cao. Quy trinh nay tao ra 17,70 mg (88% theo ly thuyét) hop chat dich.
LC-MS [Phuong phap 1]: R¢= 0,61 phut; MS (ESIpos): m/z =236 (M + H)"

I'H-NMR (400MHz, DMSO-dg): & [ppm]= 3,33 (s, 3H), 4,32 (s, 4H), 4,73 (s,
4T), 8,70 - 8,81 (m, 2H).

Vidu 18A

Axit 2-(2-Oxa-6-azaspiro[3.3 Jhept-6-yl)pyrimidin-5-carboxylic

o]
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17,7 g metyl 2-(2-oxa-6-azaspiro[3.3]hept-6-yl)pyrimidin-5-carboxylat
(75mmol) ban diu duoc nap trong 120 ml etanol, 148 ml dung dich natri hydroxit 1M
duoc bd sung vao va hdn hop nay duge khudy qua dém & nhiét d9 trong phong. Hon
hop nay dugc cod sau do luc dau duoc hoa tan so bd trong khoang 150 ml nudc va sau
d6 diéu chinh dén d6 pH = 5 bang axit clohydric 1M. San phim két tiia dugc loc ra
béng cach hit va rira bang nude. Quy trinh nay tao ra 16,3 mg san phim (49% theo ly
thuyét).

LC-MS [Phuong phap 7]: R¢= 0,53 phuat; MS (ESIpos): m/z =222 (M + H)"
'H-NMR (400MHz, DMSO-de): 8 [ppm]= 4,30 (s, 4H), 4,73 (s, 4H), 8,74 (s,
2H), 12,87 (br. s, 1H).
Vidu 19A

Etyl 2-[(2R)-2-(tert-butoxycarbonyl)pyrrolidin-1-yl]pyrimidin-5-carboxylat

0
N o7 ew,
A -
N7 N
O\_cH,

CH
° CH, °

818 mg (4,78 mmol) t-butyl D-prolinat dugc bd sung timg giot vao huyén phu
chira 1,00 g (4,34 mmol) etyl 2-(metylsulfonyl)pyrimidin-5-carboxylat va 2,40 g (17,4
mmol) kali cacbonat trong 10 ml axetonitril. Sau khi khudy & nhiét d6 trong phong qua
dém, hdn hop phan ting duoc pha lofing bing etyl axetat va loc ra, phin can dugc rira
bang etyl axetat/diclometan va dich loc dugc cb. San pham thé dugc tinh ché bing
phuong phap sic ky trén silica gel (giai hap bang xyclohexan/etyl axetat 95:5 - 70:30),
tao ra 564 mg (40% theo ly thuyét) hop chit néu & d& muc.

LC-MS [Phuong phap 1]: R; = 1,19 phat; MS (ESIpos): m/z = 322 (M + H)*

'H-NMR (400MHz, DMSO-ds): & [ppm]= 1,29 (t, 3H), 1,37 (s, 9H), 1,87 - 2,04
(m, 3H), 2,26 - 2,39 (m, 1H), 3,57 - 3,75 (m, 2H), 4,27 (q, 2H), 4,44 - 4,48 (m, 1H),
8,74 (d, 1H), 8,83 (d, 1H).
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Vidu 20A

Axit 2-[(2R)-2-(tert-Butoxycarbonyl)pyrrolidin-1-yl]pyrimidin-5-carboxylic

N7 N
O\ _cH,

CH
© CH, °

8,6 ml dung dich lithi hydroxit 1N dugc bd sung vao dung dich chira 564 mg
(1,76 mmol) hop chit tir vi du 19A trong 20 ml THF/metanol (5:1), va hdn hop nay
duoc khuéy qua dém ¢ nhi¢t ¢ trong phong. Dé tinh sach, hdn hop phan tmg duoc ¢,
axit héa bing axit clohydric 6N va c6 dic. Phan cin thu duge dugc nghién tinh ché
bing nude. Chat rin két tia dugc loc ra, rira bang nudc, va lam kho trong budng siy
chan khéng & 50°C. Quy trinh nay tao ra 400 mg (78% theo Iy thuyét) hop chit néu &

dé muc.
LC-MS [Phuong phap 1]: R¢= 0,90 phut; MS (ESIpos): m/z =294 (M + H)"

TH-NMR (400MHz, DMSO-d): & [ppm]= 1,37 (s, 9H), 1,87 - 2,04 (m, 3H), 2,25
- 2,37 (m, 1H), 3,56 — 3,73 (m, 2H), 4,41 - 4,49 (m, 1H), 8,71 (d, 1H), 8,81 (d, 1H),
12,41 - 13,33 (br. s, 1H).

Vidu21A

tert-Butyl ~ 1-(5-{[4-(3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-yl]jcarbonyl}

(0]
'ﬁ*@
)\ ~
N N
O\_—cH,

CH
° CH, °

pyrimidin-2-yl)-D-prolinat

2

Tuwong ty nhu hop chét tir vi du 1, 100 mg (0,341 mmol) hop chat tir vi du 20A
va 99 mg (0,341 mmol) hop chit tir vi du 2A duoc cho phan tng véi 0,42 ml (2,4
mmol) N,N-diisopropyletylamin va 0,24 ml (0,41 mmol) T3P (50% trong luong ndng
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do dung dich trong etyl axetat). Quy trinh nay tao ra 97 mg (58% so véi ly thuyét) hop

chit néu & dé muc.
LC-MS [Phuong phép 8]: R¢= 2,98 phut; MS (ESIpos): m/z =492 (M + H)"

'H-NMR (400MHz, DMSO-de): & [ppm]= 1,38 (s, 9H), 1,45 - 1,62 (m, 2H), 1,76
-1,90 (m, 2H), 1.90 - 2,04 (m, 3H), 2,26 - 2,37 (m, 1H), 2,65 - 2,74 (m, 1H), 2,77 (s,
4H), 2,80 - 3,25 (m, 2H), 3,5 - 5,0 (br m, 2H), 3,57 — 3,67 (m, 2H), 3,70 (s, 2H), 4,37 -
4,45 (m, 1H), 7,00 - 7,12 (m, 4H), 8,39 - 8,53 (m, 2H).

Vi du 22A

Metyl 2-(1,1-dioxidothiomorpholin-4-yl)pyrimidin-5-carboxylat

S
o
o)

55 mg metyl 2-clopyrimidin-5-carboxylat (0,32 mmol) va 43 mg thiomorpholin
1,1-dioxid (0,32 mmol) ban dau dugc nap trong 1 ml N-metylmorpholinon, va 40 mg
natri cacbonat (0,38 mmol) dugc bd sung vao. Sau d6, hdn hop nay duoc khudy &
100°C trong 20 gid. Hon hop nay duoc khudy véi nude va san phim két tia duoc loc
ra bing cach hat va rira bang nuée. Quy trinh ndy tao ra 62 mg (72% theo Iy thuyét)
hop chét dich.

LC-MS [Phuong phép 1]: R¢ = 0,64 phut; MS (ESIpos): m/z =272 (M + H)*
Vidu 23A

Axit 2-(1,1-Dioxidothiomorpholin-4-yl)pyrimidin-5-carboxylic

o

NZ | OH
)%
(\N N
s
o7l
o]

69 mg (0,25 mmol) hop chét tir vi du 22A dugc hoa tan trong 2 ml metanol/THF
1/1, va sau d6 0,25 ml dung dich natri hydroxit 2N (0,50 mmol) dugc bd sung vio.
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Hdn hop nay dugc khudy & 70°C trong 1 gid. H3n hop nay dugc c6 va hép thu trong
nuée. Tiép d6, hdn hop nay duoc axit héa bang dung dich nudc axit clohydric 1M va
chiét hai 1an bang khoang 20 ml etyl axetat. C4c pha hitu co két hop dwoc 1am kho trén
natri sulphat, loc va cd. Phan cin dugc 1am kho trong diéu kién d0 chan khong cao.
Quy trinh nay tao ra 52 mg (79% theo 1y thuyét) hop chit néu & dé muc nay ma dugc
cho phan tng tiép khong can tinh ché thém.

LC-MS [Phuong phép 1]: R; = 0,48 phut; MS (ESIpos): m/z =258 (M + H)*
Vidu 24A

Metyl 2-[-2,6-dimetylmorpholin-4-yl]pyrimidin-5-carboxylat (chit dong phan
cis)

0]
_CH,

o

NZ~ | o]
H,C /k\
Q N
CH,

150 mg metyl 2-clopyrimidin-5-carboxylat (0,87 mmol) va 150 mg 2,6-
dimetylmorpholin (1,30 mmol) ban dau dugc nap trong 3 ml axetonitril, va 420 mg
kali cacbonat (3,04 mmol) duoc bd sung vao. Sau d6, hdn hop nay duoc khudy ¢ 60°C
trong 20 gid. Hon hop nay duoc khudy voi nude va sau d6 chiét hai 1an bang khoang
20 ml etyl axetat. C4c pha hiru co dugc 1am khé trén natri sulphat, loc va c¢6. San phim
th6 duoc tinh ché bang phuong phap sic ky trén silicagel (pha déng: xyclohexan/etyl
axetat 8:1 - 5:1). Quy trinh nay tao ra 124 mg (57% theo Iy thuyét) hop chat dich.

LC-MS [Phuong phép 1]: R¢ = 0,97 phut; MS (ESIpos): m/z =252 (M + H)*
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Vidu25A
Axit 2-[-2,6-Dimetylmorpholin-4-yl]pyrimidin-5-carboxylic (chit ddng phan cis)

0

N OH
o s
y
CH,

124 mg (0,49 mmol) hop chit tir vi du 24A dau tién duoc nap trong 2 ml
metanol/THF 1:1, va tiép theo, 0,49 ml dung dich natri hydroxit 2N dugc bd sung vao.
Hdn hop nay duoc khudy & 70°C trong 1 gié. Hon hop nay duoc ¢b va hap thu trong
nuée. Tiép d6, hdn hop nay duge axit héa bang dung dich nudc axit clohydric 1M va
chiét hai 14n bing khoang 20 ml etyl axetat. Cac pha hitu co két hop dugc lam khd trén
natri sulphat, loc va co. Phin c3n duoc 1am khd trong diéu kién d6 chan khong cao.
Quy trinh nay tao ra 106 g (91 % theo 1y thuyét) hop chit néu & d& muc ma duge cho
phan tng tiép khong cin tinh ché thém.

LC-MS [Phuong phap 1]: R¢= 0,72 phut; MS (ESIpos): m/z =238 (M + H)*
Vidu 26A

Metyl 2-[-2,6-dimetylmorpholin-4-yl]pyrimidin-5-carboxylat (chdt ddng phéan

trans)

oM

o)

N/l
HSCQJ\\N
CH,
150 mg metyl 2-clopyrimidin-5-carboxylat (0,87 mmol) va 150 mg 2,6-
dimetylmorpholin (1,30 mmol) ban diu duoc nap trong 3 ml axetonitril, va 420 mg
kali cacbonat (3,04 mmol) dugc bd sung vao. Sau d6, hdn hop nay dugc khudy & 60°C

trong 20 gid. Hon hop nay duoc khudy véi nuée va sau d6 chiét hai 14n bing khoang

20 ml etyl axetat. Cac pha hitu co dugc lam kho trén natri sulphat, sau d6 loc va c6
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d3c. San phdm thd duoc tinh ché bing phuong phap sic ky trén silicagel (pha dong:
xyclohexan/etyl axetat 8:1 - 5:1). Quy trinh nay tao ra 38 mg san phim (17% theo 1y
thuyét).

LC-MS [Phuong phép 1]: R¢= 0,91 phut; MS (ESIpos): m/z =252 (M + H)*
Vidu27A

Axit 2-[-2,6-Dimetylmorpholin-4-yl]pyrimidin-5-carboxylic (chét ddng phan
trans)

(0]
N=" | 0]

Hscw/\NJ\\N

O\H

CH,

H

35 mg (0,14 mmol) hop chdt tir vi du 26A dau tién duoc nap trong 2 ml
metanol/THF 1:1, va tiép theo, 0,14 ml (0,28 mmol) dung dich natri hydroxit 2N dugc
bd sung vao. H3n hop nay dugce khudy & 70°C trong 1 giv. Hon hop nay duge cb va
hép thu trong nuéc. Tiép d6, hdn hop niy dugc axit héa biang dung dich nudc axit
clohydric 1M va chiét hai 1dn bang khoang 20 ml etyl axetat. C4c pha hitu co két hop
dugc lam kho trén natri sulphat, loc va cd. Phin cin duoc 1am kho trong didu kién do
chin khong cao. Quy trinh ndy tao ra 27 g (78 % theo 1y thuyét) hop chit néu & dé

muc ma dugc cho phan tng tiép khong can tinh ché thém.
LC-MS [Phuong phap 1]: R = 0,68 phut; MS (ESIpos): m/z =238 (M + H)"
Vidu 28A

Metyl 2-(2,2-dimetylmorpholin-4-yl)pyrimidin-5-carboxylat
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75 mg metyl 2-clopyrimidin-5-carboxylat (0,44 mmol) va 99 mg 2,2-
dimetylmorpholin hydroclorua (0,65 mmol) ban ddu dwoc nap trong 3 ml axetonitril,
va 300 mg kali cacbonat (2,17 mmol) dugc bd sung vio. Sau d6, hdn hop nay duoc
khudy & 60°C trong 20 gid. Hdn hop nay duoc khudy v6i nude va sau do chiét hai lan
bang khoang 20 ml etyl axetat. Cac pha hitu co dwoc 1am kho trén natri sulphat, sau d6
loc va ¢b dic. San pham thé dugce tinh ché bang phuong phap sic ky trén silicagel (pha
dong: xyclohexan/etyl axetat 8:1 - 5:1). Quy trinh nay tao ra 104 mg san phim (95%
theo 1y thuyét).

LC-MS [Phuong phép 1]: R¢= 0,91 phut; MS (ESIpos): m/z =252 (M + H)*
Vidu29A

Axit metyl 2-(2,2-dimetylmorpholin-4-yl)pyrimidin-5-carboxylic
o
NZ | OH
BN
r/«\N N
CH3CH3

104 mg (0,41 mmol) hop chét tir vi du 28A ban ddu dugc nap trong 2 ml
metanol/THF 1/1, va sau d6 0,41 ml (0,82 mmol) dung dich natri hydroxit 2N dugc bd
sung vao. Hon hop nay duoc khudy & 70°C trong 1 gid. Hon hop ndy duge c¢b va hép
thu trong nuée. Tiép d6, hdn hop nay duoc axit héa bang dung dich nudc axit
clohydric 1M va chiét hai 1an bang khoang 20 ml etyl axetat. Cic pha hitu co két hop
duoc lam kho trén natri sulphat, loc va co. Phin cin dugc 1am khé trong diéu kién do
chan khéng cao. Quy trinh nay tao ra 86 g (88 % theo Iy thuyét) hop chit néu & dé

muc ma duoc cho phan tng tiép khong can tinh ché thém.
LC-MS [Phuong phap 1]: R¢= 0,67 phuat; MS (ESIpos): m/z = 238 (M + H)+
Vidul

[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-y1]{2-[(2-metoxyetyl)amino]

pyrimidin-5-yl} metanon
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(0]
RO
T ST

0,35 ml (2,0 mmol) N,N-diisopropyletylamin va 0,20 ml (0,34 mmol) T3P (ndng
d6 dung dich trong etyl axetat 50% trong luong) dwoc bd sung vao hdn hop chira 56
mg (0,28 mmol) hop chét tir vi du 12A va 72 mg (0,29 mmol) hop chat tir vi du 2A
trong 2,4 ml axetonitril, va hdn hop nay sau d6 duoc khudy & nhiét d6 trong phong qua
dém. DPé tinh sach, 1 ml dung dich natri bicacbonat bdo hoa dugc %) sung vao, hdn
hop nay dugc khudy trong 15 phit, loc qua cot Extrelut va giai hdp bang diclometan
va dich loc dwoc c¢d. San phim thé thu dugc duogc tinh ché bing HPLC diéu ché
[Phuong phap 9], tao ra 47 mg (41% theo 1y thuyét) hop chét néu & d& muc nay.

LC-MS [Phuong phép 8]: R¢= 2,34 phut; MS (ESIpos): m/z =396 (M + H)"

"H-NMR (400MHz, DMSO-ds): & [ppm]= 1,45 - 1,62 (m, 2H), 1,79 - 1,92 (m,
2H), 2,63 - 2,74 (m, 1H), 2,77 (s, 4H), 2,81 - 3,19 (m, 2H), 3,26 (s, 3H), 3,41 - 3,52
(m, 4H), 3,70 (s, 2H), 3,78 - 4,64 (m, 2H), 7,00 - 7,21 (m, 4H), 7,57 - 7,65 (m, 1H),
8,29 - 8,44 (m, 2H).
Vidu2

(rac)-[4-(7-Flo-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-y1]{2-[(1-

metoxybutan-2-yl)amino]pyrimidin-5-yl} metanon
o)

Tuong tw nhw hop chét tir vi du 1, 56 mg (0,249 mmol) hop chét tir vi du 13A va
76,4 mg (0,294 mmol) hop chit tir vi du 4A duoc cho phan tng véi 0,30 ml (1,7
mmol) N,N-diisopropyletylamin va 0,17 ml (0,30 mmol) T3P (nong d6 dung dich
trong etyl axetat 50% trong luong). Quy trinh nay tao ra 56,0 mg (51% so véi ly

thuyét) hop chit néu & d& muc.

LC-MS [Phuong phap 8]: R; = 2,63 phut; MS (ESIpos): m/z =442 (M + H)"
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'H-NMR (400MHz, DMSO-de): & [ppm]= 0,87 (t, 3H), 1,39 - 1,70 (m, 4H), 1,77
- 1,91 (m, 2H), 2,63 — 2,80 (m, 5H), 2,81 - 3,16 (m, 2H), 3,24 (s, 3H), 3,27 - 3,34 (m,
1H tin hiéu duéi nuéc), 3,36 — 3,43 (m, 1H), 3,70 (s, 2H), 3,79 - 4,47 (m, 3H), 6,85 -
6,97 (m, 2H), 7,06 - 7,15 (m, 1H), 7,44 (d, 1H), 8,36 (s, 2H).
Vidu3

(rac)-[4-(6-Flo-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-y1]{2-[(1-

metoxybutan-2-yl)amino]pyrimidin-5-yl} metanon

(0]
H,C NI N N
0 )\ I~
F

Twong tu nhu hop chét tir vi du 1, 56 mg (0,249 mmol) hop chét tir vi du 13A va
76,4 mg (0,294 mmol) hop chét tir vi du 6A dugc cho phan tng véi 0,30 ml (1,7
mmol) N,N-diisopropyletylamin va 0,17 ml (0,30 mmol) T3P (ndng d6 dung dich
trong etyl axetat 50% trong lugng). Quy trinh nay tao ra 61 mg (55% so véi ly thuyét)
hop chit néu & dé muc.

LC-MS [Phuong phép 8]: Rt = 2,62 phut; MS (ESIpos): m/z = 442 (M + H)"

'H-NMR (400MHz, DMSO-de): & [ppm]= 0,87 (t, 3H), 1,40 — 1,67 (m, 4H), 1,78
- 1,92 (m, 2H), 2,64 - 2,83 (m, 5H), 2,83 - 3,14 (m, 2H), 3,24 (s, 3H), 3,27 - 3,35 (m,
1H tin hiéu duéi nudce), 3,35 - 3,42 (m, 1H), 3,68 (s, 2H), 3,72 - 4,55 (m, 3H), 6,88 -
6,96 (m, 2H), 7,04 - 7,12 (m, 1H), 7,43 (d, 1H), 8,36 (s, 2H).

Vidu4

(rac)-{2-[(1-Metoxybutan-2-yl)amino|pyrimidin-5-yl} [4-(7-metoxy-3,4-
dihydroisoquinolin-2(1H)-yl)piperidin-1-yl]metanon

Q
o A A~ 0
H,C”™ N~ °N N “CH,
H
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Twong tw nhu hop chét tir vi du 1, 56 mg (0,25 mmol) hop chét tir vi du 13A va
79 mg (0,29 mmol) hop chét tir vi du 8A duoc cho phan tng véi 0,30 ml (1,7 mmol)
N,N-diisopropyletylamin va 0,17 ml (0,30 mmol) T3P (ndng d§ dung dich trong etyl
axetat 50% trong lugng). Quy trinh nay tao ra 67 mg (59% so voéi ly thuyét) hop chét

néu & dé& muc.
LC-MS [Phuong phap 8]: Ri = 2,57 phut; MS (ESIpos): m/z =454 (M + H)"

'H-NMR (400MHz, DMSO-ds): & [ppm]= 0,87 (t, 3H), 1,39 - 1,70 (m, 4H), 1,78
- 1,90 (m, 2H), 2,63 - 2,78 (m, SH), 2,81 - 3,13 (m, 2H), 3,24 (s, 3H), 3,31 (m, 1H tin
hiéu duéi nuée), 3,35 - 3,42 (m, 1H), 3,63 - 3,73 (m, SH), 3,74 - 4,51 (m, 3H), 6,61 (d,
1H), 6,65 - 6,71 (m, 1H), 6,98 (d, 1H), 7,43 (d, 111), 8,36 (s, 2H).

Vidus5

(rac)-{2-[(1-Metoxybutan-2-yl)amino]pyrimidin-5-yl1} [4-(6-metoxy-3,4-
dihydroisoquinolin-2(1H)-yl)piperidin-1-yl]metanon

0
O P
H,C™ NT N N
ot

Tuong tw nhu hop chét tir vi du 1, 56 mg (0,25 mmol) hop chit tir vi du 13A va
79 mg (0,29 mmol) hop chét tir vi du 10A dugc cho phan tng vé&i 0,30 ml (1,7 mmol)
N,N-diisopropyletylamin va 0,17 ml (0,30 mmol) T3P (ndéng d6 dung dich trong etyl
axetat 50% trong luong). Quy trinh nay tao ra 52 mg (46% so voéi ly thuyét) hop chét
néu & dé muc.

LC-MS [Phuong phap 8]: R¢ = 2,55 phut; MS (ESIpos): m/z = 454 (M + H)"

"H-NMR (400MHz, DMSO-ds): & [ppm]= 0,87 (t, 3H), 1,39 - 1,67 (m, 4H), 1,77
- 1,90 (m, 2H), 2,62 — 2,79 (m, 5H), 2,81 - 3,13 (m, 2H), 3,24 (s, 3H), 3,27 - 3,34 (m,
1H tin hiéu duéi nuée), 3,35 - 3,43 (m, 1H), 3,63 (s, 2H), 3,69 (s, 3H), 3,82 - 4,43 (m,
3H), 6,64 (d, 1H), 6,65 - 6,71 (m, 1H), 6,95 (d, 1H), 7,43 (d, 1H), 8,36 (s, 2H).
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Vidu6

(rac)-[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-yl]{2-[(1-metoxybutan-2-

yl)amino]pyrimidin-5-yl} metanon

o
oEsae!
A e

Tuong tu nhu hop chét tir vi du 1, 56 mg (0,25 mmol) hop chét tir vi du 13A va
63 mg (0,29 mmol) hop chét tir vi du 2A duoc cho phan tng véi 0,30 ml (1,7 mmol)
N, N-diisopropyletylamin va 0,17 ml (0,30 mmol) T3P (ndng d6 dung dich trong etyl
axetat 50% trong luong). Quy trinh nay tao ra 52 mg (46% so véi ly thuyét) hop chat
néu & dé muc.

LC-MS [Phuong phdp 8]: Rt = 2,60 phut; MS (ESIpos): m/z = 424 (M + H)*

'"H-NMR (400MHz, DMSO-ds): 8 [ppm]= 0,87 (t, 3H), 1,38 - 1,68 (m, 4H), 1,79
- 1,92 (m, 2H), 2,64 - 2,74 (m, 1H), 2,77 (s, 4H), 2,81 - 3,12 (m, 2H), 3,24 (s, 3H),
3,27 - 3,33 (m, 1H tin hi€u dudi nudce), 3,35 - 3,42 (m, 1H), 3,70 (s, 2H), 3,75 - 4,40
(m, 3H), 6,99 - 7,14 (m, 4H), 7,43 (d, 1H), 8,36 (s, 2H).
Vidu7

(rac)-[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-y1]{2-[(1-hydroxybutan-

2-yl)amino]pyrimidin-5-yl} metanon
o}
HO y )\N/ @

0,29 ml (1,7 mmol) N,N-diisopropyletylamin va 0,17 ml (0,28 mmol) T3P (ndéng
d6 dung dich trong etyl axetat 50% trong lwong) dugc bd sung vao hdn hop chira 50
mg (0,24 mmol) hop chét tir vi du 16A va 60 mg (0,24 mmol) hop chat tir vi du 2A
trong 2,0 ml axetonitril, va hdn hgp nay sau d6 duoc khudy & nhiét d6 trong phong qua
dém. P8 tinh sach, 1 ml dung dich natri bicacbonat bdo hoa dugc bd sung vao, hon

hop nay duoc khudy trong 15 phit, loc qua cot Extrelut va giai hép bing diclometan
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va dich loc duogc ¢d6. San phém thdé thu duoc duge tinh ché b%lng HPLC diéu ché
[Phuong phép 9], tao ra 53 mg (54% theo ly thuyét) hop chét néu & dé muc nay.

LC-MS [Phuong phép 8]: R; = 2,29 phit; MS (ESIpos): m/z =410 (M + H)*

I'H-NMR (400MHz, DMSO-de): & [ppm]= 0,87 (t, 3H), 1,38 - 1,60 (m, 3H), 1,60
- 1,74 (m, 1H), 1,80 - 1,91 (m, 2H), 2,65 - 2,74 (m, 1H), 2,77 (s, 4H), 2,80 - 3,15 (m,
2H), 3,33 - 3,40 (m, 1H), 3,42 - 3,50 (m, 1H), 3,70 (s, 2F1), 3,82 - 4,56 (m, 3H), 4,62
(t, 1H), 7,01 - 7,12 (m, 4H), 7,23 - 7,31 (m, 1H), 8,35 (s, 2H).

Vidu 8

[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-yl][2-(2-oxa-6-
azaspiro[3.3]hept-6-yl)pyrimidin-5-yljmetanon

61,0 ml (350,3 mmol) N,N-diisopropyletylamin va 50,05 ml (84,1 mmol) T3P
(ndng d6 dung dich trong etyl axetat 50% trong luong) duoc bd sung vao hdn hop
chtra 15,5 mg (70,1 mmol) hop chit tir vi du 18A va 20,27 mg (70,1 mmol) hop chat
tr vi du 2A trong 320 ml axetonitril, v hdn hop nay sau d6 duoc khudy & nhiét d6
trong phong trong 3 gid. Dé tinh sach, 100 ml dung dich natri bicacbonat bdo hoa dugc
bd sung vao va hdn hop nay duoc khudy & nhiét d6 trong phong trong 10 phit. Sau d6
thém 200 ml dung dich natri bicacbonat bio hoa dugc bd sung vao, va hdn hop nay
duogc chiét biang 500 ml etyl axetat. Pha hitu co dugc rira mdi truong hgp mot 14n bang
dung dich natri bicacbonat bdo hoa va dung dich natri clorua, lam khd qua natri
sulphat, loc va c¢6 dac. 100 ml metanol duoc bd sung vao san phém thdé thu dugc va
hén hop nay duoc dun néng dén 55°C, ma khong tao ra dung dich trong. Hon hop nay
duoc 1am mat c6 khudy dén nhiét d6 trong phong, va sau d6 250 ml dietyl ete dugc b
sung vao. Sau 30 phut, chét ran két tha dugc loc ra béng cach hut, rira b::ing chut it
dietyl ete va lam khé trong didu kién d6 chan khong cao. Thu duogc 17,2 g (59% theo
ly thuyét) hop chit dich.

LC-MS [Phuong phap 1]: R¢ = 0,50 phut; MS (ESIpos): m/z =420 (M + H)"

-74-



29341

'H-NMR (400MHz, DMSO-ds): & [ppm]= 1,43 - 1,60 (m, 2H), 1,77 - 1,93 (m,
2H), 2,63 - 2,73 (m, 1H), 2,77 (s, 4H), 2,81 - 3,15 (m, 2H), 3,5 - 4,7 (br. M, 2H), 3,70
(s, 2H), 4,26 (s, 4H), 4,73 (s, 4H), 6,99 - 7,13 (m, 4I1), 8,43 (s, 2H).

Vidu9

[4-(7-Flo-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-yl][2-(2-oxa-6-
azaspiro[3.3Jhept-6-yl)pyrimidin-5-yl]jmetanon

0,28 ml (1,6 mmol) N,N-diisopropyletylamin va 0,16 ml (0,27 mmol) T3P (ndng
d6 dung dich trong etyl axetat 50% trong luong) dwoc bd sung vao hdn hop chira 58
mg (0,23 mmol) hop chét tir vi du 18A va 69 mg (0,23 mmol) hop chét tir vi du 4A
trong 1,9 ml axetonitril, v hdn hop nay sau d6 duoc khuéy & nhiét 6 trong phong qua
dém. Pé tinh sach, 1 ml dung dich natri bicacbonat bdo hoa duoc bd sung vao, hdn
hop nay dugc khudy trong 15 phit, loc qua cdt Extrelut va giai hip bing diclometan
va dich loc duogc cd. San phém thd thu duoc duge tinh ché béng HPLC diéu ché
[Phuong phép 9], tao ra 30 mg (29% theo 1y thuyét) hop chit néu & dé muc nay.

LC-MS [Phuong phép 8]: R = 2,29 phut; MS (ESIpos): m/z =438 (M + H)"

I'H-NMR (400MHz, DMSO-ds): & [ppm]= 1,43 - 1,57 (m, 2H), 1,77 - 1,89 (m,
2H), 2,75 (s, 5H), 2,79 - 3,24 (m, 2H), 3,70 (s, 2H), 3,00 - 5,00 (br m, 2H tin hiéu dudi
nuée), 4,26 (s, 4H), 4,73 (s, 4H), 6,86 - 6,96 (m, 2H), 7,11 (dd, 1H), 8,43 (s, 2H).

Vidu 10

[4-(6-Metoxy-3,4-dihydroisoquinolin-2(1H)-yl)piperidin-1-yl][2-(2-0xa-6-
azaspiro[ 3.3 Jhept-6-yl)pyrimidin-5-yl]jmetanon
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0,28 ml (1,6 mmol) N,N-diisopropyletylamin va 0,16 ml (0,27 mmol) T3P (ndng
d6 dung dich trong etyl axetat 50% trong lwong) duoc bd sung vao hdn hop chira 58
mg (0,23 mmol) hop chét tir vi du 18A va 72 mg (0,23 mmol) hop chit tir vi du 10A
trong 1,9 ml axetonitril, va hdn hop nay sau d6 dugc khudy & nhiét d6 trong phong qua
dém. P& tinh sach, 1 ml dung dich natri bicacbonat bdo hoa duoc bd sung vao, hon
hop nay duoc khudy trong 15 phit, loc qua cot Extrelut va giai hip bang diclometan
va dich loc duoc cb. San phém thd thu duoc dugc tinh ché b%lng HPLC diéu ché

[Phuong phap 9], tao ra 30 mg (29% theo ly thuyét) hop chét néu & dé muc nay.
LC-MS [Phuong phap 8]: Ri= 2,21 phut; MS (ESIpos): m/z= 450 (M + H)*
"H-NMR (400MHz, DMSO-ds): & [ppm]= 1,44 - 1,58 (m, 2H), 1,79 - 1,89 (m,

2H), 2,60 — 2,78 (m, 5H), 2,79 - 3,21 (m, 2H), 3,00 - 5,00 (br m, 2H tin hi¢u dudi

nudce), 3,62 (s, 2H), 3,69 (s, 3H), 4,26 (s, 4H), 4,72 (s, 4H), 6,62 — 6,70 (m, 2H), 6,94

(d, 1H), 8,43 (s, 2H).

Vidu 1l
1-(5-{[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-yl]carbonyl} pyrimidin-2-

yl)-D-proline hydroclorua

2 e

0]

xHCI

0,46 ml dung dich hydro clorua 4N trong dioxan dwoc bd sung vao dung dich
chira 90 mg (0,183 mmol) hqpbchét tir vi du 21A trong 3,5 ml diclometan, va hén hop
nay dugc khuéy & nhiét d6 trong phong qua dém. Sau d6, thém 0,46 ml dung dich
hydro clorua 4N trong dioxan duoc bd sung vao va hdn hop nay duoc khudy dén khi
tat ca nguyén liéu ban dau dugc chuyén héa. Sau d6, hdn hop phan tmg duge c6, va
phén can thu duogc duoc nghién tinh ché béng dietyl ete. Chét ran duoc loc ra va lam
khé trong diéu kién d6 chan khong cao, tao ra 82 mg (94% theo ly thuyét) hop chat

néu & dé muc.

LC-MS [Phuong phép 1]: R¢= 0,53 phut; MS (ESIpos): m/z =436 (M + H)"
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'H-NMR (400MHz, DMSO-ds): & [ppm]= 1,71 - 1,89 (m, 2H), 1,89 - 2,09 (m,
3H), 2,09 - 2,25 (m, 2H), 2,29 - 2,38 (m, 1H), 2,80 - 3,42 (m, 6H), 3,00 - 5,00 (br m,
3H tin hiéu duéi nuéc), 3,86 - 4,38 (m, 211), 4,39 - 4,51 (m, 3H), 7,17 — 7,34 (m, 4H),
8,41 - 8,56 (m, 2H), 10,51 - 10,65 (m, 1H), 11,54 - 13,23 (m, 1H).

Vidu 12

[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-y1][2-(1,1-
dioxidothiomorpholin-4-yl)pyrimidin-5-ylJmetanon

~Q

I
0]

i

51 mg (0,20 mmol) hop chét theo vi du 23A va 57 mg (0,20 mmol) hop chét tir vi
du 2A ban diu duoc nap trong 2 ml axetonitril, va 0,17 ml N,N-diisopropyletylamin
(0,99 mmol) duoc bd sung vao. Sau dé, 0,14 ml (0,24 mmol) T3P (ndng d6 dung dich
trong etyl axetat 50% trong luong) duoc bd sung vio timg giot, va hdn hop nay duge
khudy & nhiét d6 trong phong qua dém. Sau khi ¢ dic, phan cin dugc pha lodng bang
20 ml etyl axetat, va khoang 10 ml dung dich nudc natri bicacbonat béo hoa duoc b
sung vao. Sau 10 phut, hdn hop nay duoc pha lodng véi nuée va chiét hai 1An mdi 1an
bang 20 ml etyl axetat. Cac pha hitu co két hop dugc 1am khé trén natri sulphat va tiép
theo loc, va dich loc dugc ¢o6. San phém thd thu duoc duge tinh ché béng HPLC diéu
ché [Phuong phap 9]. Quy trinh ndy tao ra 62 mg (68% theo 1y thuyét) hop chat dich.

LC-MS [Phuong phap 1]: R; = 0,54 phit; MS (ESIpos): m/z = 456 (M + H)*

'H-NMR (400MHz, DMSO-de): 8 [ppm]= 1,37 - 1,68 (m, 2H), 1,75 - 1,99 (m,
2H), 2,44 - 2,52 (m, 4H), 2,78 (br, s, 4H), 3,13 - 3,27 (m, 4H), 3,50 - 4,07 (m, 3H),
4,25 (br, s,, 4H), 7,00 - 7,17 (m, 4H), 8,54 (s, 2T1).

Viduy 13

[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-yl1][2-(2,6-dimetylmorpholin-4-
yl)pyrimidin-5-yllmetanon (chdt déng phdn cis)
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106 mg (0,45 mmol) hop chét trong vi du 25A va 130 mg (0,45 mmol) hop chét
tr vi du 2A ban dau dugc nap trong 2 ml axetonitril, va 0,39 ml N,N-
diisopropyletylamin (2,23 mmol) duoc bb sung véo. Sau d6, 0,32 ml (0,54 mmol) T3P
(ndng d6 dung dich trong etyl axetat 50% trong luong) dugc bd sung timg giot, va hon
hop nay dugc khqu & nhiét d6 trong phong qua d€m. Sau khi ¢6 dic, phén can duogc
pha lodng bang 20 ml etyl axetat, va khoang 10 ml dung dich nuéc natri bicacbonat
béo hoa duoc bd sung vao. Sau 10 phit, hdn hop nay dugc pha lodng véi nude va chiét
hai 14n mdi 14n bang 20 ml etyl axetat. Cac pha hitu co két hop dugc 1am kho trén natri
sulphat va tiép theo loc, va dich loc duoc c6. San phém th6é thu duoc duoc tinh ché
bang HPLC diéu ché [Phuong phép 9]. Quy trinh niy tao ra 125 mg (58% theo Iy
thuyét) hop chét dich.

LC-MS [Phuong phap 1]: R¢= 0,63 phut; MS (ESIpos): m/z =436 (M + H)"

'H-NMR (400MHz, DMSO-ds): & [ppm]= 1,15 (s, 3H), 1,16 (s, 3H), 1,46 - 1,58
(m, 2H), 1,79 - 1,93 (m, 2H), 2,54 - 2,63 (m, 2H), 2,65 - 2,73 (m, 1H), 2,77 (s, 4H),
2,80 - 3,20 (br, m, 2H), 3,31 (s, 2H), 3,50 - 3,61 (m, 2H), 3,80 - 4,50 (br, m, 2H), 4,51
- 4,60 (m, 2H), 7,00 - 7,12 (m, 4H), 8,46 (s, 2H).

Vidu 14

[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-y1][2-(2,6-dimetylmorpholin-4-
yl)pyrimidin-5-ylJmetanon (chdt dong phdn trans)

CH,

o8
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27 mg (0,11 mmol) hop chét trong vi du 27A va 33 mg (0,11 mmol) hop chét tir
vi du 2A ban dau duogc nap trong 2 ml axetonitril, va 0,10 ml N,N-diisopropyletylamin
(0,57 mmol) duoc bd sung vao. Sau d6 0,08 ml (0,14 mmol) T3P (ndng d6 dung dich
trong etyl axetat 50% trong luong) duoc bd sung timg giot, va hdn hop nay dugc
khudy & nhiét d6 trong phong qua dém. Sau khi ¢6 ddc, phin cin dugc pha lodng bang
20 ml etyl axetat, va khoang 10 ml dung dich nudc natri bicacbonat bdo hoa duoc bd
sung vao. Sau 10 phut, hdn hop nay duoc pha lodng v6i nude va chiét hai 1an mdi 1an
bang 20 ml etyl axetat. Cac pha hitu co két hop duoc 1am kho trén natri sulphat va tiép
theo loc, va dich loc duogc ¢d. San phém thd thu duoc dugc tinh ché béng HPLC diéu
ché [Phuong phéap 9]. Quy trinh ndy tao ra 32 mg (65% theo 1y thuyét) hop chét dich.

LC-MS [Phuong phép 1]: R¢= 0,61 phit; MS (ESIpos): m/z = 436 (M + H)*

'H-NMR (400MHz, DMSO-de): & [ppm]= 1,12 (s, 3H), 1,14 (s, 3H), 1,44 - 1,61
(m, 2H), 1,79 - 1,91 (m, 2H), 2,64 - 2,80 (m, SH), 2,80 - 3,20 (br, m, 2H), 3,45 - 3,56
(m, 2H), 3,70 (s, 2H), 3,80 - 4,50 (br, m, 2H), 3,83 - 3,93 (m, 2H), 3,94 - 4,06 (m, 2H),
6,99 - 7,12 (m, 4H), 8,45 (s, 2H).

Vidu 15

[4-(3,4-Dihydroisoquinolin-2(1H)-yl)piperidin-1-yl][2-(2,2-dimetylmorpholin-4-
yDpyrimidin-5-yljmetanon

H,C CH,

Qo

86 mg (0,36 mmol) hop chét trong vi du 29A va 105 mg (0,36 mmol) hop chat tir
vi du 2A ban d4u dugc nap trong 2 ml axetonitril, va 0,32 ml N,N-diisopropyletylamin
(1,81 mmol) duoc bd sung vao. Sau d6, 0,26 ml (0,44 mmol) T3P (ndng d6 dung dich
trong etyl axetat 50% trong lugng) duoc bd sung timg giot, va hdn hop niy duge
khudy & nhiét d6 trong phong qua dém. Sau khi c6 dic, phan cin duoc pha lodng béng
20 ml etyl axetat, va khoang 10 ml dung dich nudc natri bicacbonat bdo hoa dugc bd
sung vao. Sau 10 phit, hdn hop ndy duoc pha lodng véi nude va chiét hai 14n mdi lan

bing 20 ml etyl axetat. Cac pha hitu co két hop duoc 1am khé trén natri sulphat va tiép
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theo loc, va dich loc duogc ¢6. San phém thé thu duge duge tinh ché béng HPLC diéu
ché [Phuong phép 9]. Quy trinh nay tao ra 116 mg (73% theo 1y thuyét) hop chét dich.

LC-MS [Phuong phdp 1]: Rt = 0,70 phut; MS (ESIpos): m/z =436 (M + H)"

'H-NMR (400MHz, DMSO-ds): 8 [ppm]= 1,17 (s, 6H), 1,45 - 1,60 (m, 2H), 1,80
- 1,91 (m, 2H), 2,65 - 2,80 (m, 6H), 2,80 - 3,20 (br, m, 2H), 3,64 (s, 2H), 3,67 - 3,72
(m, 3H), 3,73 - 3,79 (m, 2H), 3,80 - 4,50 (br, m, 2H), 7,00 - 7,13 (m, 4H), 8,46 (s, 2H).

B) Pénh gia vé hiéu qua sinh Iy
D§ thich hgp cta hop chét theo sang ché dé diéu tri cac rdi loan tim mach c6 thé

dugc chung minh trong céc hé thu nghiém sau day:
B-1) Thiur nghiém in vitro
B-1a) Co ché d6i khang chdng lai cac thu thé gay tiét adrenalin

Co ché dbi khang chdng lai thu thé gay tiét adrenalin o1a dugc thir nghiém béng
cach st dung dong té bao CHO biéu hién thu thé aia nguoi tai t6 hop ma ciing biéu
hién thém theo cach tai t& hop mtAeq (aequorin ty thé). Co ché dbi khang chéng lai
thu thé gy tiét adrenalin opa dwoc thir nghiém bing cach str dung dong té bio CHO
bidu hién protein dung hop thu thé aa-Gal6 nguoi tai té hop (PerkinElmer Life
Sciences) ma ciing biéu hién thém theo cach tai t hop mtAeq. Co ché dbi khing
chdng lai thu thé gay tiét adrenalin asp dugc thir nghiém bang cach sir dung dong t
bao CHO biéu hién thu thé o2p ngudi tai té hop (PerkinElmer Life Sciences) ma ciing
biéu hién thém tai td hop mtAeq. Co ché dbi khang chéng lai thy thé gay tiét adrenalin
azc duge thir nghiém bing cach sir dung dong té bao CHO biéu hién thu thé axc téi tb
hop ngudi ma ciing biéu hién thém theo céach tai td hop protein G kham (Goqi3) va

mtOb (obelin ty thé).

Céc t& bao dugc nudi cdy & 37°C va 5% CO; trong mbi trudng Eagle bién tinh
Dulbecco/hdn hop dinh dudng F12 véi L-glutamin ma chita thém 10% (thé tich/thé
tich) huyét thanh bao thai bé da bit hoat, ImM natri pyruvat, 0,9mM natri bicacbonat,
50U/ml penixilin, 50pg/ml streptomyxin, 2,5pug/ml amphotericin B va 1mg/ml
Geneticin. Cac té bao dugc cdy chuyén véi dém phan ly té bao trén co s& Hank khong
chira enzym. Toan bd cac chit phan mg nudi cdy t& bao dugc st dung do hing

Invitrogen (Carlsbad, USA) cung cép.
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Phép do huynh quang dugc tién hanh trén dia vi chuin d6 384 15 mau tring. 2000
t€ bao/1d duoc trai véi thé tich 25 pl va nudi cdy trong mot ngay & nhiét @6 30°C va
5% CO2 trong mdi trudng nudi cdy té bao chira coelenterazin (c2a va azs: 5 pg/ml;
Qe VA O2c: 2,5 pg/ml). Cac dung dich pha lodng hang loat chira cac hop chét thir
nghiém (10 pl) duoc bd sung vao cac té bao. Sau 5 phut, noradrenalin duge bd sung
vao cic té bao (35pul; ndng d cudi: 20nM (ciae va aac) hodic 200nM (024 VA azB)), va
4nh sang phat ra dugc do trong 50 gidy bang cach sir dung may anh CCD (charge-
coupled device-thiét bi tich dién kép) (Hamamatsu Corporation, Shizuoka, Japan)
trong hop ngin 4nh sang. Cac hop chit thir nghiém dugc thir nghiém & khong qua
ndng d6 t6i da 10pM. Céc tri s6 ICso duogc tinh todn tir dudng cong dap tng lidu phi
hop. Cac két qua thir nghiém co ché ddi khang chéng lai thu thé gy tiét adrenalin axc

duoc thé hién trong Bang 1:

Bang 1:
Vidusd |ICso[nM]| Vidusbé | ICso[nM] | Vidusé | ICso [nM]
1 82 26 3 24
5 20 6 31
68 23 9 16
10 30 11 9 12 26
13 47 14 24 15 68

B-1b) Nghién ctru lién két trén cac thu thé gy tiét adrenalin al- va 02- clia nguoi

Dé chudn bi mang té bio mang céc thu thé giy tiét adrenalin o1- va ar- cua
ngudi, céc t& bao CHO duoc biéu hién qua mic mot cach bn dinh cac thu thé gay tiét
adrenalin o1- va 0z~ duoc dung giai va tiép theo, dwoc ly tAm vi sai. Sau khi dung giai
trong dung dich dém gin két (50mM tris(hydroxymetyl)aminometan/axit clohydric
1IN, 5SmM magie clorua, d6 pH=7,4) bang cach st dung Ultra Turrax (Jahnke&Kunkel,
Tka-Werk), dung dich ddng nhét dugc ly tim véi tdc d6 1000g va & 4°C trong 10 phut.
Can tao ra duge bo di va dich ndi duoc ly tAm véi tbe d6 20000g va & 4°C trong 30
phut. Dich ndi duoc bé di va cin duoc tao huyén phu lai trong dung dich dém gén két
va duge bao quan & —70°C cho dén khi thir nghiém gin két. Pé thir nghiém gin két,

cac phéi tir phong xa *H-MK-912 (2,2 — 3,2 TBg/mmol, PerkinElmer) (0,4nM dbi voi
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oac-adrRez va 1nM ddi véi aza-adrRez), 0,25 nM 3H-prazosin (aiac-adrRez; 2,6 — 3,3
TBg/mmol, PerkinElmer), 0,25nM 3H-rauwolscine (a28-adrRez, 2,6 — 3,2 TBg/mmol,
PerkinElmer) dugc U trong thoi gian 60 phut véi 5 - 20pg mang t& bao trong dung dich
dém gén két (tdng thd tich thir nghiém 0,2ml) véi su c6 mit clia cic hop chét thir
nghiém & 30°C trong dia loc 96 15 (soi thiy tinh FC/B, Multiscreen Millipore). Viéc 4
dugc két thuc bang cach hit bd hoat tinh phéng xa khdng gén két va tiép theo, cac dia
duogc rira bang dung dich dém gén két va tiép d6, 1am kho & 40°C trong 1 gid. Tiép
theo, bd sung chat phat sang nhip nhay dang long (Ultima Gold, PerkinElmer) vao va
hoat tinh phéng xa con lai trén dia dugc do bang may dém nhip nhéy chét 1ong
(Microbeta, Wallac). Su gén Kkét khéng dic hiéu dugc xac dinh 1a hoat tinh phong xa
vl sy ¢6 mat cua 1-10 pM WB-4101 (a2c-adrRez va oza-adrRez), prazosin (o:zs-
adrRez va aiac-adrRez) (tht ca dugc mua tir hing Sigma) va thuong <25% cta tong
hoat tinh phong xa gin két. Dit lidu gén két (ICso va héng s phén ly K;) duoc xac dinh
bang cach sir dung chwong trinh GraphPad Prism phién bén 4.0.

B-2) Thir nghiém in vivo
B-2a) Do d6 gién trén dong mach dudi chudt dugc tach riéng

Chudt Wistar duc (200-250g) dugc giét bﬁng cacbon dioxit. Pong mach duoi
dugc chudn bi va 1 trong dung dich dém Krebs-Henseleit & 4°C trong 17 gid (thanh
phéan theo mmol/l: NaCl 112, KC1 5,9, CaCl, 2,0 MgCl, 1,2, NaH2PO4 1,2, NaHCO3
25, glucoza 11,5). Dong mach duoc cit thanh cac vong co chiéu dai 2 mm, chuyén vao
binh dung co quan dugc nap 5 ml dung dich dém Krebs-Henseleit va dugc ndi voi co
ky do bing day (DMT, Denmark). Dung dich dém dugc 1am 4m dén 27°C va dugc suc
95% 02, 5% COa. Trudc mdi thir nghiém, dap tmg ctia ché phim dugc thir nghiém
bang cach bd sung dung dich Krebs-Henseleit chira kali (50mmol/l KCI). Sau pha can
bing 60 phut, gdy co vong mach bang 30 nmol/l UK 14.304. Tiép theo, hop chit thir
nghiém duoc bd sung theo cach tich liy v6i ndng do ting dan. Sy gian duoc thé hién &

dang giam co do UK 14.304 gay ra.
B-2b) Huyét dong cta chudt mic suy tim sung huyét (congestive heart failure-CHF)

Céac chudt Wistar duc gia, ZDF/Crl-Lepr fa/fa, SHR-SP hodc Sprague Dawley
(Charles River; 250 - 300 g) dugc giy mé bang 5% isofluran trong 16ng gdy mé, ludn
bng va tiép theo, hd hip nhan tao (téc d6: 60 1an thé/phit; ty 1é hit vao so véi thd ra:
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50:50; 4p luc dwong cudi thi thd ra: lem Hy0; thé tich khi lvu thong: 10 ml/kg thé
trong; FIO2: 0,5; 2% isofluran). Nhiét do co thé dwogc duy tri & 37-38°C bang tham
nhiét. 0,05 mg/kg Temgesic dugc dung dudi da lam thudc giam dau. Pé do huyét
dong, cac con chudt dugc mo khi quan va ho hép nhan tao (téc do: 60 lan tho/phut; ty
1€ hit vao so vai thd ra: 50:50; ap luc duong cudi thi thé ra: 1cm H20; thé tich khi uu
théng: 10 ml/kg thé trong; FIO2: 0,5). Viéc gy mé duoc duy tri bang thubc giy mé
isofluran dudng hit. Ap luc tAm that trai duge xac dinh qua dong mach canh trai béng
céch str dung 6ng thong Millar microtip (Millar SPR-320 2F). Ap luc tAm thét trai tAm
thu (Systolic left-ventricular pressure-sLVP), ap luc tAm thit tAm truong cudi thi (end-
diastolic ventricular pressure-LVEDP), luc co (+dPdt) va gidn (-dPdt) dugc xac dinh
bing cac thong sb thu dugc. Sau khi do huyét dong, tim dugc 14y ra va ty 1é giita tim
that phai so v&i tAm thét trai gdm ca vach ngin dugc xac dinh. Hon nita, tién hanh lay
mAu huyét twong d& xac dinh ddu chudn sinh hoc trong huyét tuong va ndng d6 cac

chét trong huyét tuong.
B-2¢) Po luu lugng méu va huyét p ctia chudt

Céac chuot Wistar (Hsd Cpb:Wu) cé trong lugng 250 - 350 g hodc chuot ZDF
(ZDF/Crl-Lepr fa/fa) c6 trong luong 330 - 520 g dugc gdy mé bang cach sir dung
isofluran 2,5% trong hdn hop oxy/khi cudi (40:60). Dé x4c dinh hru lwong méu trong
déng mach canh va dong mach dui, chudt da gay mé dugc cho nam ngla, va tiép theo,
déng mach canh trai va dong mach dui phai dugc can than béc 16 ra. Luu luong méau
duge do biang cach dat ddu do luu lugng (Transonic Flowprobe) vao mach. Bing cach
dua éng thong dong mach PE50 vao dong mach dui trai, huyét ap va nhip tim duoc
xac dinh (Transducer Ref. 5203660: dugc mua tir Braun CH). Céc hop chit duge dung
duéi dang thude tiém lidu cao hodc truyén lién tuc qua dng thong tinh mach trong tinh
mach dui trai.

Sau khi chuén bi c4c con chudt, s& c6 khoang thoi gian 5 phut dudng co ban.
Tiép theo, bt dAu truyén chat dbi khang thu thé AR alpha2C. O trang thai 6n dinh (32
phut sau khi bit dau thir nghiém), luu lugng & dui dugc x4c dinh so véi luu lugng ban
dau (% khac biét).

Hop chét theo vi du 8 thé hién su gia tang phu thudc lidu v& luu luong & dui &

céc chudt ZDF fa/fa mic bénh dai thdo duong véi lidu 0,1, 0,3 va 1 pg/kg. O chudt
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Wistar, khéng quan sat thdy su gia ting luu luong & dui cho t6i lidu 1 pg/kg/phut.
Dong thoi, khéng do duoc su thay dbi nao vé huyét 4p va nhip tim. Gia duoc: 10%
etanol / 40% PEG400 / 50% NaCl. Dy liéu (gia tri trung binh) dugc thé hién trong

Bang 2:
Bang 2:
Mirc d6 thay dbi v& luu lugng & dui theo %
Chuét ZDF (n=3) Chudt Wistar
Gia dugce 6,3 -1,2 (n=4)
Vidu 8; 0,1 pg/kg/phut 12,3 khong duoc do
Vidu 8; 0,3 pg/kg/phit 65,0 khong duoc do
Vidu 8; 1 pg/kg/phut 131,3 -6,7 (n=7)

B-2d) Thir nghiém céc hop chit 1am ting kha ning tu6i mau (huyét dong)

Pé lam giam sy tu6i mau, dong mach xwong chau ngoai bén phai ctia chudt (vi
du, ZDF/Crl-Lepr fa/fa) dugc gy mé (vi du, gdy mé bang cach hit isofluran, enfluran)
dugc thit trong didu kién v6 trung. Tuy thudc vao mic dd twong quan clia cic con
chudt, c6 thé cin phai tién hanh thém viéc thit dong mach dui dé lam giam sy tudi
méu. Sau khi md hoac dé phong ngira, cac con chudt thir nghiém duoc didu tri b::ing
cach dung céc hop chit thir nghiém qua dudng miéng, trong da day (hdp thu bang bng
da day hoic qua thtrc in hodc nuéc udng), trong mang bung, trong tinh mach, trong
dong mach, trong co, bang cach hit hodc dudi da. Cac hop chat thir nghiém duogc ding
theo dudng ti€u hda hodc ngoai dudng tiéu hda, mot 14n hodc nhiéu hon mét lan trong
mdt ngady trong khoang thdi gian khéng qua 50 tudn, hodc dung lién tuc bang bom
thim thiu nho duogc cdy dudi da (vi du, bom Alzet). Trong qua trinh thir nghiém, mirc
dd vi tudi mau va nhiét d6 cia cac chi dudi dugce ghi lai. Trong ban mo6 ta nay, trong
didu kién gdy mé, dau do doppler laze nhay nhiét do (Periflux) duoc gén chit bang
chét két dinh vao chan ctia chudt, cho phép do viéc vi tudi mau va nhiét do da. Tuy
thudc vao quy trinh thir nghiém, mau nhu mau (chén doan tam thoi) va cac dich thé
khéc, nuéc tiéu hodc cc co quan duogc léy ra dé thuc hién cac thir nghiém in vitro
khac, hodic, dé ghi lai huyét dong, huyét 4p va nhip tim dugc do qua 6ng thong trong

dong mach canh. Khi két thuc thu nghiém, cac con chudt dugc giét mot cach ém diu.
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B-2¢) Thir nghiém cac hop chét 1am ting tudi mau (vi tudn hoan)

Trén chudt bi dai thao duong (ZDFfa/fa) va chudt khoe manh (Wistar), dau do
doppler laze duoc gin chat trong diu kién gy mé (gdy mé bang isofluran) vao long
ban chan dé do vi tuan hoan cua da. Cac con chudt thir nghiém dugc didu tri mot lan
bing cach ding céc hop chit thir nghiém qua dudng miéng. Trong qué trinh thir
nghiém, mtrc d6 vi tudi mau va nhiét do cua céc chi dudi dugce ghi lai lién tuc. Trong
ban mé ta nay, diu do doppler laze nhay nhiét do (Periflux, 02C) dugc gin chit bing
chét két dinh vao chan cua cac con chudt, cho phép do mirc d6 vi tudi mau va nhiét do
da. Céc tri s6 do vi tudn hoan duoc do trén ca hai chan 30 phut sau khi ding hop chit
thit nghiém qua dudng miéng. Tur cac dit liéu nay, gié tri trung binh dugc tinh todn va
so sanh véi gia tri cia cac con chudt dugce didu tri béng gia dugc. Liéu hitu hiéu tbi
thiéu (minimum effective doses-MED) trong d6 cac hop chat thir nghiém thé hién vi
tudn hoan cai thién mot cach dang k& so voi gia duoc (chat ddn = 10% EtOH + 30%
PEG400 + 60% nuéc dé tiém; 1 ml/kg) va sb 1dn ma vi tudn hoan dugc cai thién & liéu
nay so véi gid dugc dugce thé hién. MED cua su gia tang dang ké cua nhiét d6 da (ttest)

cling dugc thé hién.

Dit liéu vi tudn hoan v& kha niang ddi khang thu thé gay tiét adrenalin oxc ctia hop
chit theo vi du 8 va ctia hop chét so sanh ORM12741, chét d6i khéng thu thé AR o2c

duoc mua tir hang Orion, dugc thé hién trong Bang 3:

Bang 3:
Vi du sé MED [mg/kg] MED [mg/kg]
vi tudn hoan nhiét d da
8 0,03 (1,8x) 0,01
ORM-12741 (Orion) 0,1 (1,9x) 0,01

B-2f) Thir nghi€ém céc hop chit 1am ting twéi mau (chic ning vin dong) trong thir

nghiém trén may chay

Dé xac dinh chuc nang van dong, hoat dong chay ctia chudt (vi du, chudt bét hoat
gen eNOS, chuot kiéu hoang dai C-57 BI6 hoic chudt bét hoat gen ApoE) duoc kiém
tra trén may chay. Dé lam cho chudt quen véi viéc st dung méay chay mét cach tu

nguyén, 4-5 tuin truéc khi bt dau thir nghiém céc con chudt duge nhdt riéng vao
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chudng v&i may chay va dwoc huin luyén. 2 tudn truée khi bat dau thir nghiém, cac
van dong cua chudt trén may chay dugc ghi lai bfmg té bao quang dién duogc ndi véi
mAy vi tinh, va nhiéu théng s chay nhu, vi du, khoang c4ch chay hing ngay, khoang
cach éhay c4 nhn, va ca su phin bd theo thdi gian trong ngdy cua ching duge xac
dinh. Theo hoat dong chay tu nhién cta ching, cac con chudt dugc chia ngiu nhién
thanh c4c nhém (8-12 chudt) (nhém ddi chimg, nhém v& va mét hozc nhiéu nhém
diing hop chit). Sau pha didu chinh khoang 2 tuin, d& 1am giam muc d6 tudi mau chan
sau, dong mach dui & cd hai bén dugc thét trong diéu kién gdy mé va vo trung (vi du,
gdy mé bang cach cho hit isofluran). Sau khi mb hozc dé phong ngira, cac con chudt
thir nghiém dugc diéu tri bang cach ding cac hop chét thir nghiém qua dudng miéng,
trong da day (hp thu bang 6ng da day hosc qua thirc &n hozc nudc ubng), trong mang
bung, trong tinh mach, trong dong mach, trong co, béng cach hit hodc dudi da. Cac
hop chét thtr nghiém duoc ding dudng tiéu hda hodc ngoai dudng tiéu héa, mot lan
hozic nhidu hon mot 14n mdi ngay trong thdi gian khong qué 5 tudn, hogc dung lién tuc
bang bom thdm thau nho duoc cdy dudi da. Hoat dong chay ciia cac con chudt duge
theo ddi va ghi lai trong khoang thdi gian vai tudn sau khi mé. Khi két thic thir
nghiém, cac con chudt duoc giét mdt cach ém diu. Tuy thudc vao quy trinh thir
nghiém, miu nhu mau va céc dich thé khac hodc cac co quan duoc léy ra dé thuc hién
thém céc thir nghiém in vitro (S. Vogelsberger Neue Tiermodelle fiir die Indikation
Claudicatio Intermittens [Novel animal models for the indication intermittent
claudication] (pocket book), publisher: VVB Laufersweiler Verlag (March 2006),
ISBN-10: 383595007X, ISBN-13: 978-3835950078).

B-2g) Thir nghiém cac hop chét lam ting twdi mau (do ap sudt bit)

Pé 1am giam muc d6 twdi mau, ddng mach xwong chiu ngoai bén phai cua chudt
(vi du, chudt ZDF) duoc gdy mé (vi du, gdy mé bang cach cho hit isofluran) dugc that
trong diéu kién v6 tring. Ty thudc vao mirc d§ tuong quan ciia cic con chudt, cd thé
can phai tién hanh thém viéc thit dong mach dui dé 1am giam su tuéi mau. Sau khi md
hodc dé phong ngira, cic con chudt thir nghiém dugc diéu tri bang cach ding cac hop
chét thir nghiém qua dudng miéng, trong da day (hép thu bang éng da day hoic qua
thtre 3n hodc nuéc ubng), trong mang bung, trong tinh mach, trong dong mach, trong

co, bang cach hit hodc dudi da. Cac hop chat thir nghiém dugc ding theo dudng tiéu
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hoa hodc ngoai dudng ti€u hda, mot 14n hodc nhiéu hon mdt 1an trong mot ngay trong
khoang thoi gian khéng qua 5 tuln, hodc dung lién tuc bang bom tham thiu nhé duoc
cdy duéi da (vi du, bom Alzet). Ap sut bit ctia cac con chudt dugc do trude khi md
(sau khi chia nhém nglu nhién) va mét 1in mdi tudn trong thoi gian dén 2 thang sau
khi mé. Trong ban mb ta nay, trong didu kién gdy mé, bing quin bom hoi duogc dit
quanh chén sau cua chudt, va dau do doppler laze diéu chinh dugc nhiét d6 (Periflux)
dugc gin chit bang chét két dinh vao céc chan. Bang quan dugc bom hoi dén khi cac
d4u do doppler laze khong con do luu lwong méu nita. Tiép theo, giam lién tuc &p suét
trong bang quén va ap suit tai d6 do lai dugc luu lugng mau duge xac dinh. Tuy thudc
vao quy trinh thir nghiém, cdc mAu nhu méu (chn doén tam thoi) va cac dich thé khac
hoac cac co quan dugc léy ra cho cac thir nghiém in vitro khac. Khi két thic thur
nghiém, cac con chudt dugc giét mot cach ém diu (S. Vogelsberger Neue Tiermodelle
fiir die Indikation Claudicatio Intermittens [New Animal Models for the Indication
Intermittent Claudication] (pocket book), publisher: VVB Laufersweiler Verlag
(March 2006), ISBN-10: 383595007X, ISBN-13: 978-3835950078.)

B-2h) Kiém tra cac hop chit anh huéng dén qua trinh 1am lanh vét thuong (md hinh
loét)

Dé tao ra vét thuong néng, chudt mic dai thio dudng (db/db, nghia 1a chudt
BKS.Cg-m Dock7m +/+ Leprdb /J) duoc giy mé bang isofluran. Vét thuong lién tuc
(10mm x 10mm) dugc tao ra & bén trai cua vung da tai d6 da dugc cao 16ng va sat
triung. Tiép theo, chia ngAu nhién cac con chudt vao cac nhém diéu tri khac nhau. O tit
ca cac nhom, cac vét thuong dwoc che bing bing (Systagenix Wound Management,
UK). Hang ngay (tir ngay 1 sau khi tao vét thwong) cic con chudt duoc didu tri qua
dng thong (200 pl, chit din = 10% EtOH + 30% PEG400 + 60% nudc dé tiém) bing
céc hop chét véi liéu dd néu. Vao cac ngay 4, 8, 12, 16 va 20, cic con chudt duge gdy
mé, bang duoc bo di va kich thude vét thuong duge do bang cach sir dung anh k¥
thut sd. Cac buc anh duoc danh gia bing quy trinh do dién tich dugc higu chuin tu
dong.

Két qua duoc thé hién trén Fig. 1 duéi dang kich thudce vét thuong con lai sau

khoa thtr nghiém. Két qua 1a, tAt ca céc tri sb riéng r€ duogc thé hién & dang phz‘?ln tram
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so v6i timg con chudt riéng r& vao ngay duogc tao vet thuong. Céc tri sO duge thé hién

13 tri s trung binh +/- SEM.
B-2i) Kiém tra c4c hop chét anh hudng dén chirc ning ctia than

O céac con chudt bi ton thuong than cép hoac lién quan dén bénh (vi du, chudt
STZ, chuét ZDF, chudt ZDF duoc cdy DOCA, mé hinh tdn thwong than UUO, md
hinh viém than tiéu cdu, dai thao duong, xo vita ddng mach), viéc bai niéu duoc tién
hanh vao cac khoang thoi gian déu din truée hodc trong khi diéu tri lién tuc bang cac
hop chét thir nghiém. Cac con chudt thir nghiém dugc diéu tri bing cc hop chat thur
nghiém qua dudng miéng, trong da day (hip thu bing ng da day hoic qua thic in
hodc nude udng), trong mang bung, trong tinh mach, trong ddng mach, trong co, bing
cach hit hodc duéi da. Céc hop chét thir nghiém duge ding dudng tiéu héa hodc ngoai
dudng tiéu hoa, mot 14n hodc nhidu hon mét 14n mdi ngay, hoic ding lién tuc bing
bom thdm thiu nho duoc céy dudi da (vi dy, bom Alzet). Trong toan b thoi gian cla

thtr nghiém, cac thong s6 cua huyét tuong va nudce tiéu dugc x4c dinh.
B-2j) Huyét dong & ché duoc giy mé

Ch6 Mongrel® khoe manh (Marshall BioResources, Marshall Farms Inc; Clyde
NY; USA) hodc ché6 Mongrel® méc chimg suy tim ca duc va cai va co6 trong lugng
nam trong khoang tir 25-35 kg duoc st dung. Viée gy mé duoc bt dau bang cach
truyén tinh mach chdm natri thiopental véi lidu 25mg/kg (Trapanal®) va alcuroni
clorua (Alloferin®) véi lidu 0,15 mg/kg va duy tri trong qué trinh thir nghiém bang
cach truyén lién tuc 0,04 mg/kg*gid fentanyl (Fentanyl®), 0,25mg/kg*gio droperidol
(Dihydrobenzperidol®) va 15pg/kg/gid alcuroni clorua (Alloferin®). Sau khi dit éng
khi quan, cac con chudt dugc hd hip bing thiét bi ho hip nhén tao véi thé tich ho hép
khoéng dbi sao cho dat dwoc ndng d6 CO> cubi ky 1a khoang 5%. Viéc hd hép dugc tién
hanh bang khong khi trong phong, duoc lam gidu khoang 30% oxy (mic oxy binh
thuong). P& do cac thong sb huyét dong, bng thong nap chét l6ng duoc ciy vao dong
mach dui dé do huyét 4p. Ong thong Swan-Ganz® hai nong dugc dua vao theo kiéu
ludn qua tinh mach canh vao dong mach phdi (nong xa @& do 4p suét trong dong mach
phdi, nong gan dé do éap sudt tinh mach trung tdm). St dung thiét bi cam bién nhiét do
& dAu cua éng théng, cung luwong tim lién tuc (continuous cardiac output-CCO) dugc

xac dinh. Luu luong mau dugc do trong nhiéu vai mang mach nhu dong mach mach
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vanh, dong mach canh hodc ddng mach dui béng céch dat ddu do luu luong (Transonic
Flowprobe) vao mach can nghién ciru. Ap suét trong tdm that trai dugce do sau khi dua
bng thong diu nho (Millar® Instruments) qua déng mach canh vio tim that trai, va ty
16 dP/dt 1a sb do do co thu duoc tir d6. Cac hop chat duge ding trong tinh mach qua
tinh mach dui hodc trong t4 trang & dang liéu tich liy/dudng cong hoat tinh (lidu cao
hodc truyén lién tuc). Cac tin hi€u huyét doéng dugc ghi lai va dugc danh gia béng bo

chuyén ddi/bd khuéch dai 4p sudt va PONEMAH® & dang phin mém thu thap dit lidu.

Dé gay suy tim, may diéu hoa nhip tim dwoc cAy vao cac con ché trong didu kién
v tring. Sau khi gy mé bing pentobarbital-Na (15 dén 30 mg kg-1, trong tinh mach)
tiép theo 1a dit dng thong khi quan va tiép theo cho ho h4p nhén tao (khéng khi trong
phong; Sulla 808, Driger®, Germany), viéc gdy mé duge duy tri bang céch truyén lién
tuc pentobarbital (1-5mg kg-1 gid-1) va fentanyl (10-40 pg kg gio!). Day cap cia
may diéu hoa nhip tim (Setrox S60%, Biotronik, Germany) dugc cdy qua vét rach tinh
mach canh tri va dit vao tAm that phai. Day cép nay dugc ndi véi may diéu hoa nhip
tim (Logos®, Biotronik, Germany), dugc dit trong tai dudi da nho gitta cic xuong ba
vai. Viéc didu hoa nhip tAm thit chi duoc bt ddu 7 ngay sau khi can thiép bang phiu
thuat, dé gy suy tim v6i tAn s& 220 nhip/phiit trong thoi gian 10-28 ngay.

B-2k) Xac dinh tac dung chdng trAm cam trong thir nghiém boi cudng birc & chudt

Céc con chudt bi bit phai boi trong budng hep khéng c6 16i tho4t sau pha gia
tang hoat dong ban du bang cach chip nhéan tur thé ¢b dinh dic trung va chi thuc hién
cac vAn dong tuyét dbi cAn thiét dé gitt dAu trén miat nude. Su bat dong nay c6 thé
dugc giam béng mot s6 thudce chéng trAm cam c6 hoat tinh v& mat 14m sang (vi du,
Cryan JF, Markou A, Lucki I. Assessing antidepressant activity in rodents: recent
developments and future needs. Trends Pharmacol. Sci. 2002; 23:238-245). Phuong
phap duoc st dung ¢ day dua trén quy trinh ctia Porsolt va cac ddng tac gia. (Porsolt
RD, Anton G, Blavet N, Jalfre M. Behavioural despair in rats: a new model sensitive
to antidepressant treatments. Eur. J. Pharmacol. 1978; 47:379-91; va Porsolt RD,
Brossard G, Hautbois C, Roux S. Rodent models of depression: forced swimming and
tail suspension behavioral despair tests in rats and mice. Curr. Protoc. Neurosci. 2001;
Chapter 8:Unit 8,10A, 1-10) va De Vry et al. (De Vry J, Maurel S, Schreiber R, de

Beun R, Jentzsch KR. Comparison of hypericum extracts with imipramine and
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fluoxetine in animal models of depression and alcoholism.  Eur.
Neuropsychopharmacology 1999; 9:461-468). Trong hai budi (hudn luyén va thir
nghiém) cach nhau 24 gio, cac con chudt bi bét phai boi trong éng hinh tru hep duoc
dd ddy nudc va khong c6 16i thoat. Budi hudn luyén (thdi gian 15 phit) dugce tién hanh
truée khi diu tri bang hop chit ma khéng can ghi lai hiéu hién dé céc con chudt quen
v6i budi thtr nghiém kéo dai 5 phit sau d6 24 gid. Trong ca hai bubi ndy, cic con
chudt duogc dit riéng r€ vao céc éng hinh try db déy nudc, ma dugc tach riéng nhau vé
mit quang hoc. Sau budi nay, cac con chudt duoc léy ra khoi nudc va lam kho.
Khoang 24, 5 va 1 gio trude budi thur nghiém, cac con chudt dugc diéu tri béng hop
chét thi nghiém hoac dung dich chét dan; 1an dung dAu tién duoc tién hanh ngay sau
budi huin luyén. 3 1dn ding hop chét trudc budi thir nghiém s& tao ra két qua duoc ly
dn dinh hon so véi viéc dung m6t 1an. Budi thir nghiém duoc ghi lai theo cach dién tir
b.%lng cach sir dung may quay video giam séat va, sau khi luu, dugc phan tich ngoai
tuyén bang cach st dung may vi tinh. D4i véi mdi con chudt, biéu hién duge phan tich
boi 3-4 ngudi quan sat doc 1ap, ho ghi diém tong thoi gian bat dong theo gidy trong
budi thir nghiém kéo dai 5 phit.

Biéu hién bi ddng hodc bat dong dugc xac dinh 1a chudt tr6i trong nude & vi tri
thing ding va chi vin dong chut it dé giit diu & trén mit nude hoic dé gitt cho nguoi
cta né & vi tri én dinh can béng. Tréi lai, biéu hién chu dong duoc ddc trung boi cac
van dong boi chu ddng, vi dy, cac vdn dong manh cia chén trudc hodc sau va’/hodc
dudi, tréo hodc lan.

D6i v6i mbi con chudt va nhom diéu tri, gid tri trung binh ctia thoi gian bat dong
dugc xac dinh bdi nhitng ngudi quan sat dugc tinh toan. Sy sai 1éch vé khoang thoi
gian bat dong gitta cac nhém duoc kidm tra v& mit thdng ké bing phuong phap
ANOVA hoic thir nghiém khéng thong s6 thich hop véi p <0,05 1a mirc c6 y nghia.
B-21) Phép do tir xa bang v6 tuyén huyét ap va nhip tim ctia chudt tinh tao

Str dung hé théng do dac tir xa ¢ ban trén thi trudong ciia hing Data Sciences
International DSI, USA, dé do trén chudt tinh tdo duogc md ta dudi ddy. Hé nay gém co
3 thanh phan chinh: (1) bd truyén cdy ghép dugc (vt truyéﬁ do dac tir xa Physiotel®),
(2) thiét bi nhan (thiét bi nhan Physiotel®), duoc ndi qua bd chuyén mach nhidu kénh
(DSI Data Exchange Matrix) v&i (3) may vi tinh thu thap dit liéu. H¢ do dac tir xa gitip
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c6 thé ghi nhan lién tuc huyét 4p, nhip tim va van dong co thé ciia dong vt tinh tao

trong moi truong sdng thuong ngdy cuia ching.

Nghién ctru ndy duoc tién hanh trén chudt Wistar cai truong thanh cé thé trong
>200 g. Sau khi ciy ghép bo truyén, cc con chudt thir nghiém duoc nhét riéng 18 vao
chuéng Makrolon® loai III. Ching duoc tu do tiép can thirc an theo tidu chudn va
nuée. Nhip d6 ngay/dém trong phong thi nghiém duoc thiét 14p biang cach thay dbi

viéc chiéu sang ctia phong.
CAy ghép bd truyén:

" Céc bd truyén cho x4c dinh tir xa (PA-C40, DSI) duoc sit dung dugc cdy ghép
bang cach phiu thuat trong diéu kién vo tring vao cac dong vat thir nghiém it nhét 14

ngay trude khi thuc hién thir nghiém 1an dau.

Pé chy ghép, cac con chudt da bo doi duoc gdy mé bang isofluran (IsoFlo®,
Abbott, ban dau 5%, duy tri 2%) va cao 16ng va khir tring mét ving dién tich rong
trén bung ctia chiing . Sau khi mé khoang bung doc theo dudng tring, chén 6ng thong
dé do da nap chit long cua hé théng vao ddng mach chu xubng theo huéng so phia
trén ngd ba va cb dinh bing keo dinh mé (VetBond™, 3M). C6 dinh v6 bd truyén
trong mang bung vao co thanh bung, va déng vét thuong theo 16p. Sau khi phiu thuat,
céc con chudt duge cho dung thudc khang sinh (Ursocyclin® 10%, 60 mg/kg dudi da,
0,06 ml/100 g thé trong, Serumwerk Bernburg AG, Germany) d& dy phong nhiém
tring va thubc giam dau (Rimadyl®, 4 mg/mg/kg dudi da, Pfizer, Germany).

Céc chit va dung dich

Trir khi dwoc chi dinh khéc, cac chét thir nghiém duoc dung qua dudng miéng
cho mot nhém dong vat trong mdi trudng hop (n = 6). Ung véi thé tich dung 1a 2
ml/kg trong lugng co thé, cic chét thir nghiém duoc hoa tan trong cac hdn hop dung
moi thich hop. Nhém cac con vat duge diéu tri bing dung méi (gia duoc/chit dan =
dietylen glycol monoetyl ete, Transcutol®, 2 ml/kg qua dudng miéng) duge st dung
1am d6i chimg.
Quy trinh thir nghiém:

Hé théng x4c dinh tir xa dugc tao cAu hinh cho 24 con chudt.
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M3i con chudt d3 duge chuin bi, séng trong h¢ théng, duoc gén mot anten nhan
riéng 1§ (Thiét bi nhan RPC-1, DSI). B truyén dd cdy ghép duoc kich hoat tir bén
ngoai biang cong tic tir d4 dugc cai dit va duge chuyén sang trang thai truyén trong
qué trinh chay thir ctia thir nghiém. Cac tin hidu phat ra dugc nhan biét truc tuyén bang
hé thdng tiép nhén dit liéu (Dataquest™ A.R.T. cho WINDOWS, DSI) va theo d6

duoc xu ly.

Trong quy trinh chuén, cac tri sb sau ddy dugc do trong mdi khoang thoi gian 10
gidy cho mdi trudng hop: (1) huyét 4p tdm thu (systolic blood pressure-SBP), (2)
huyét 4p tAm truong (diastolic blood pressure-DBP), (3) 4p sudt dong mach trung binh
(mean arterial pressure-MAP) va (4) nhip tim (heart rate-HR) va (5) hoat dong
(activity-ACT). Cac thong sb ndy duoc do trong thoi gian 24 gidr sau khi dung thude.

Viéc thu thap céc gid tri do duoc 13p lai ¢6 didu khién bing may tinh 5 phut mot
lan. Dit lidu nguén thu dugc, & dang tri ) tuyét dbi, dugc hiéu chinh trong biéu dd
bing 4p suit khi quyén do dugc hién thdi (Ambient Pressure Reference Monitor;
APR-1, DSI).

Danh gia:

Sau khi két thic thir nghiém, dit liéu c4 nhan thu duoc duoc luu trit béng cach su
dung phin mém phan tich (Dataquest™ A R.T. 4,1 Analysis). Tri s6 trang duoc coi 1a
gi4 tri trung binh cta qué trinh chay thir (nghia 14 trude khi ding hop chét) (4 tri sb
tuyét d6i) va tri sb nay dugc so sanh véi tri s6 tuyét dbi ctia phép do, tao ra d9 léch
theo %. Dit liéu duoc lam ddng déu trong giai doan diéu chinh so bd bang cach xéac
dinh céc gia tri trung binh (trung binh 15 phut).

Tai liu chuyén nganh:
K. Witte, K. Hu, J. Swiatek, C. Miissig, G. Ertl and B. Lemmer, Experimental

heart failure in rats: effects on cardiovascular circadian rhythms and on myocardial B-

adrenergic signaling, Cardiovasc. Res. 47 (2): 203-405, 2000.
Két qua:

Két qua duoc thé hién trén cac Fig. tir Fig. 2 dén Fig. 5 d6i véi hop chét theo vi
du 8 so v6i chat dbi khang thu thé gay tiét adrenalin e ctia hing Orion (ORM-12741)

da dugc thir nghi€ém dé diéu tri bénh Alzheimer va hoi ching Raynaud.
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Hop chét theo vi du 8 khong thé hién tac dung huyét dong (huyét 4p, nhip tim)
cho t6i lidu 1 mg/kg theo dudng miéng; quan sat dugc su gia ting nht thoi nhe nhip
tim v6i lidu 3 va 10 mg/kg. Tréi lai, hop chét so ssnh ORM-12741, chit dbi khang thu
thé AR a2c ctia hang Orion, thé hién sy giam thém huyét 4p véi liéu 10mg/kg.

C)  Céc vi du thuc hién d6i v6i duoc phim

Céc hop chat theo sang ché c¢6 thé duoc chuyén thanh dang dwoc phdm nhu sau:
Vién nén:

Thanh phan:

100 mg hop chét theo vi du 1, 50 mg lactoza (monohydrat), 50 mg tinh bdt ngb,
10 mg polyvinylpyrolidon (PVP 25) (tt BASF, Germany) va 2 mg magie stearat.

Trong lugng vién nén 212 mg. Puong kinh 8 mm, ban kinh cong 12 mm.
San xuét:

Hdn hop gém hop chit theo vi du 1, lactoza va tinh bdt duoc nghién hat véi dung
dich PVP trong nudc néng do 5% (khéi luqng/khéi lugng). Sau khi lam kho, hat
nghién duoc trén véi magie stearat trong thoi gian 5 phit. Hdn hop nay dwoc ép bang

phuong phap ép vién théng thudng (vé hinh thirc vién nén, xem & trén).
Hdn dich udng:
Thanh phan:

1000 mg hop chét theo vi du 1, 1000 mg etanol (96%), 400 mg Rhodigel (gém
xanthan) (cua hang FMC, USA) va 99 g nudc.

10 ml hdn dich udng tuong tng véi lidu don 100 mg hop chit theo sang ché.
San xuét:

Rhodigel dugc tao hdn dich trong etanol va hop chét theo vi du 1 dugc bd sung
vao hdn dich nay. Nuée duge bd sung trong khi khudy. Hon hop dugc khudy trong
khoang 6 gidr cho t&i khi Rhodigel két thiic truong né.

Dung dich dung trong tinh mach:

Thanh phén:
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1 mg hop chit theo vi du 1, 15 g polyetylen glycol 400 va 250 g nu6c ding dé
tiém.
Séan xuét:

Hop chét theo vi du 1 duoc hoa tan cling vdi polyetylen glycol 400 bang cach
khudy trong nude. Dung dich nay dugc khir tring bang cach loc (dudng kinh 16 0,22

pm) va phan phéi trong diéu kién v6 tring vao céc chai truyén duge khir tring bing

nhiét. Cac chai nay dugc day kin bang nut truyén va nip ubn.
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1. Hop chét c6 cong thuc (I)

trong do:

R!  1a Ci-Ce-alkyl hodc C3-Cs-xycloalkyl,

trong d6 alkyl duoc thé béng tr 1 dén 2 phén tr thé doc 1ap véi nhau duge chon tir
nhém gdm hydroxy, Ci-Cs-alkoxy va haloalkoxy

va

R?  la hydro hoic Ci-Cs-alkyl,

hoac

R! va R? cling v&i nguyén tir nito ma ching gén vao tao thanh di vong N ¢6 4 dén 7
canh, trong d6 di vong N nay c6 thé duoc thé bang tir 1 dén 3 phan tir thé doc 14p véi
nhau dugc chon tir nhém g(‘A)m oxo, hydroxy, monoflometyl, diflometyl, triflometyl,
hydroxycarbonyl, tert-butoxycarbonyl, aminocarbonyl, Ci-Cs-alkyl, Ci-Cs-alkoxy, Ci-
Cy-alkoxy-Ci-Cs-alkyl, halogen va hydroxyalkyl,

hoic

trong d6 di vong N nay c6 thé c¢6 hai phan tir thé, ma cing v6i nguyén tir cacbon ctia di
vong N ma ching gén vao, tao thanh di vong c6 4 dén 6 canh,

trong d6 ting phan ciia di vong nay c6 thé duoc thé bang tir 1 dén 3 phin tir thé doc
1ap véi nhau dugc chon tir nhém gém oxo, metyl va etyl,

R3> 14 hydro, flo, metoxy hodc etoxy

va

R* 1 hydro, flo, metoxy hoic etoxy,

va muoi cta nd, solvat cia nd va solvat ctia muodi cua no.

2. Hop chét c6 cong thic (I) theo diém 1, trong d6:
R! 13 C;-Cs-alkyl hodc C3-Cs-xycloalkyl,
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trong d6 alkyl duoc thé bang tir 1 dén 2 phan tir thé doc l4p véi nhau dwuoc chon tir
nhém bao gdm hydroxy va Cj-Cs-alkoxy

va

R?  1a hydro ho#c C;-Cs-alkyl,

hoac

R! va R? cling v6i nguyén tir nito ma chung gin vao tao thanh di vong N ¢6 4 dén 7
canh, trong d6 di vong N nay c6 thé dugc thé bang tir 1 dén 3 phan tir thé doc 1ap véi
nhau dugc chon tir nhém gém ox0, hydroxy, monoflometyl, diflometyl, triflometyl,
hydroxycarbonyl, tert-butoxycarbonyl, aminocarbonyl, Ci-Cs-alkyl, C;-C4-alkoxy va
halogen,

hoac

trong d6 di vong N nay c6 thé c6 hai phan tir thé, ma cting véi nguyén tir cacbon ctia di
vong N ma ching gén vao, tao thanh di vong c6 4 dén 6 canh,

trong d6 timg phin cta di vong nay c6 thé duoc thé bang tir 1 dén 3 phén tir thé doc
1ap v6i nhau duogc chon tir nhém gdm oxo, metyl va etyl,

R?> 14 hydro, flo, metoxy hoic etoxy,

va

R*  1ahydro, flo, metoxy hoic etoxy,

va muoi cua nd, solvat ciia ndé va solvat cia muoi cua no.

3. Hop chét c6 cong thirc (I) theo diém 1, trong do:

R!  1a Cy-Ce-alkyl,

trong d6 alkyl dugc thé bang phan tir thé duoc chon tir nhém gém hydroxy, metoxy va
etoxy,

va

R? 1a hydro,

hoac

R! va R? cing véi nguyén tir nito ma ching gin vao tao thanh azetidin, pyrolidin,
piperidin, azepan, piperazin, morpholin, thiomorpholin, 1-oxidothiomorpholin hodc
1,1-dioxidothiomorpholin,

trong do azetidin, pyrolidin, piperidin, azepan, piperazin, morpholin, thiomorpholin, 1-

oxidothiomorpholin va 1,1-dioxidothiomorpholin ¢6 thé dwoc thé bing tir 1 dén 2 phan
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tir thay thé doc 1ap v&i nhau dugc chon tir nhém bao gém hydroxy, triflometyl,
hydroxycarbonyl, Ci-Cs-alkyl, metoxy va metoxymetyl,

hoac

trong d6 azetidin, pyrolidin, piperidin, azepan, piperazin va morpholin c6 thé c6 hai
phén tir thé, ma cing véi nguyén tr cacbon cua azetidin, pyrolidin, piperidin, azepan,
piperazin hoic morpholin ma ching gin vao, tao thanh azetidin, oxetan hoidc 1,1-
dioxidothietan,

trong d6 mot phan cia azetidin, oxetan hodc 1,1-dioxidothietan nay cé thé duoc thé
bang tir 1 dén 2 phdn tir thé doc 1ap v&i nhau duoc chon tir nhém bao gbm metyl va
etyl, _ -

R?>  1a hydro

va

R*  lahydro, flo hoic metoxy,

hoic

R3 13 hydro, flo hoic metoxy

va

R*  1ahydro,

va muoi cua no, solvat ciia n6 va solvat clia muoi cua no.

4. Hop chét ¢ cong thirc (I) theo diém 1 hodc 3, trong do:

R!  1a Cr-Cy-alkyl,

trong d6 alkyl dugc thé bang phan tir thé dugc chon tir nhém bao gdm hydroxy va
metoxy,

va

R? 13 hydro,

hodc

R! va R? cling véi nguyén tir nito ma ching gin vao tao thanh azetidin, pyrolidin,
morpholin hodc 1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, morpholin hoic 1,1-dioxidothiomorpholin c¢é thé dugc thé
bang tir 1 dén 2 phin tr thé duoc chon ddc 1ap tir nhém bao gdm hydroxycarbonyl,
metyl, triflometyl, metoxy va metoxymetyl,

hodc
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R! va R? cling v6i nguyén tir nito ma chiing gin vao tao thanh azetidin,
trong d6 azetidin nay cé thé c6 hai phin tir thé, ma cing v&i nguyén tir cacbon cta
azetidin ma ching gz"in vao, tao thanh oxetan hodc 1,1-dioxidothietan,

R?®  lahydro, flo hoic metoxy

va

R* 13 hydro,
hoac

R3 13 hydro,
va

R*  1a hydro, flo hoic metoxy,

va muoi cia nd, solvat cia nd va solvat cia muoi ctia no.

5. Hop chét c6 cong thirc (I) theo diém bét ky trong sb cac diém tir 1 dén 4, trong
do:

R! 13 C-Cs-alkyl,

trong d6 alkyl duoc thé bang phan tir thé duoc chon tir nhém bao gdm hydroxy va
metoxy,

va

R? 12 hydro,

hoac

R! va R? cling véi nguyén tir nito ma ching gin vio tao thanh azetidin, pyrolidin,
morpholin hodc 1,1-dioxidothiomorpholin,

trong d6 azetidin, pyrolidin, morpholin hodc 1,1-dioxidothiomorpholin c6 thé duogc thé
bang 1 dén 2 phén tir thé doc 1ap dugc chon tir nhém gdm hydroxycarbonyl va metyl,
hoac

R! va R? cling v6i nguyén tir nito ma ching gén vao tao thanh azetidin,

trong d6 azetidin nay c¢6 thé c6 hai phan tir thé, ma cing véi nguyén tir cacbon ctia
azetidin ma chiing gén vao, tao thanh oxetan,

R3  1ahydro, flo hoic metoxy

va

R*  1ahydro,

hoac
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R? 12 hydro,
va
R* 14 hydro, flo hodc metoxy,

va muoi cua no, solvat cia no6 va solvat cila mudi cia no.

6. Hop chét c6 cong thire (I) theo diém bat ky trong s cac diém tir 1 dén 5, trong
do-

R! va R2 ciing v&i nguyén tir nito ma chiing gin vao tao thanh azetidin,

trong d6 azetidin nay c6 hai phan tir thé, ma cling v&i nguyén tir cacbon ciia azetidin
ma chiing gin vao, tao thanh oxetan,

R?>  la hydro,

va

R*  lahydro,

va mudi cua no, solvat ciia nd va solvat ciia mudi cia né.

7. Quy trinh diéu ché hop chat c6 cong thuc (I) hodc mdt trong sO cac muodi cla
no, solvat ctia né hoac solvat ciia mudi cta n6 theo diém 1, trong d6:

[A] hop chat c6 cong thire (IT)

CH, O

3

H,C

H C>kO)J\N

(IT)
duoge cho phan ting v6i hop chat ¢ cong thire (II1)
R3
HN
R (111),

trong d6 R? va R* ¢6 nghia dugc néu trong diém 1,
v6i su ¢b mit cta tie nhan khir dé tao ra hop chét ¢6 cong thue (IV)

CH, O

3
H,C

H CQ\OLN
RO

trong d6 R3 va R* ¢6 nghia duoc néu trong diém 1,
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hodc

[B] hop chét c6 cong thirc (IV)
LI
H,C
HC™ O I\O\

trong d6 R? va R* ¢6 nghia dugc néu trong diém 1,

duge cho phan tmg véi su c6 mit cla axit dé tao ra hop chit c¢6 cong thirc (V)

L
R
N
axit X O@
%

V),
trong d6 R? va R* c6 nghia dugc néu trong diém 1,
hoic
[C] hop chét c6 cong thirc (VI)
0o
N7 O/R5
.
x N (VI),

trong do;
X 1a halogen, t6t hon 14 flo, clo hodc brom, hoic sulphonylmetan va

R’ 13 Ci-Cs-alkyl, t&t hon la metyl hodc etyl,

duoge cho phan tmg véi hop chat c6 cong thire (VII) véi su ¢b mit cia bazo
N

Rj/’ \WQZ

(VII),

trong d6 R! va R? c6 nghia d4 néu trong diém 1,
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& tao ra hop chit c6 cong thire (VIII)

O
R5
NYJ\O/
1 |
ri.
\N N
I2

R (VIII),
trong d6 R! va R2 ¢6 nghia d3 néu trong diém 1 va R 13 nhu duoc x4c dinh trén day,
hoac

[D] hop chét c6 cong thirc (IX)

0O
N[/j)LOH
R )\ =
SN
l2

R (IX),
trong d6 R! va R? c6 nghia dd néu trong diém 1,

dugc cho phan tig véi hop chét ¢é cong thire (V)

trong d6 R3 va R* ¢4 nghia dugc néu trong diém 1,
vO1 su ¢6 mat cua tac nhan loai nudc

& tao ra cac hop chét c6 cong thic (I).

8. Hop chét c6 cong thirc (VIII) hodc (IX)-

0O ) o
R
-~
N{YLO N‘ X on
1
r A 2 1
L, l,

R (VITII) hoic R (IX),

trong do:

R! va R? cling v&i nguyén tir nito ma chiing gén vao tao thanh azetidin,
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trong d6 azetidin ndy c6 hai phan tir thé, ma cling véi nguyén tir cacbon clia azetidin
ma ching gén vao, tao thanh oxetan, va
R’ 13 Ci-Cs-alkyl, t6t hon 14 metyl hoic etyl,

va mudi cua no, solvat cua nd va solvat cua mudi cta no.

9. Thubc chita hop chit c6 cong thirc (I) theo diém bét ky trong s& cac diém tir 1
dén 6 két hop v&i mét hodc nhiéu chét phu trg duoc dung, tro, khdng ddc.

10.  Thubc chira hop chét c6 cong thirc (I) theo diém bét ky trong sb cac diém tir 1
dén 6 két hop véi mét hodc nhiéu hoat chit khac duoc chon tir nhém bao gém hop
chit hoat tinh diéu hoa chuyén héa lipit, chit chdng d4i thio duong, chét lam giam
huyét 4p, chat 1am giam truong luc giao cam, chit 1am ting tuéi méu va/hodc chéng
huyét khéi, cu thé 1a rivaroxaban, va ca chit chdng oxy hoéa, chit dbi khéng thu thé
aldosteron va mineralocorticoit, chit di khang thu thé vasopressin, nitrat hitu co va
chit cho NO, chét cht van thu thé IP, cu thé 1 iloprost hop chét giy co co duong tinh,
chét nhay canxi, chét trc ché ACE, hop chit diéu bién cGMP va cAMP, cu thé 13 cac
chét (e ché phosphodiesteraza (PDE) 1, 2, 3, 4 va/hodc 5, peptit natri loi tidu, chat
kich thich khéng phu thudc NO clia guanylat xyclaza, chit hoat héa khong phu thudc
NO ctia guanylat xyclaza, chit (e ché elastaza wa trung tinh ctia ngudi, hop chét tc
ché dong thac truyén tin hiéu, hop chit diéu chinh su chuyén hoa nang lwong cta tim,
chét dbi khang thu thé chemokin, chit (e ché p38 kinaza, chét chu van NPY, chét chu
van orexin, chat gdy chan an, chit tc ché PAF-AH, chat khang viém, chét giam dau,

chét chéng trAm cam va cac duoc chét diéu tri bénh than kinh khac.
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B-2h) Thir nghiém céc hop chit anh hudng dén qua trinh 1am lanh vét thuong (mé hinh loét),

hop chét theo vi du 8. Dién tich vét thuong con lai theo % so véi cac chudt dugc diéu tri béng gia

dugce & chudt dbdb. Gia tri trung binh + SEM (n=10).

Dién tich vét thwong con lai theo %

Thir nghiém I Thir nghiém II
71 Gia duoc B Gia duogc
Hop chét theo Vi du 8 0,03 mg/kg Hop chét theo Vi du 8 0,1 mg/kg
- s A ,
E7Z Hop chét theo Vi du 8 0,1 mg/kg S5 Hop chat theo Vidu 8 0,3 mg/kg
1004 B Hop chit theo Vi du 8 1 mg/kg

=0,065
*
*

*
4 p;

\b ,\9
Ngay

Fig. 2: B-21) Nhip tim theo % d6 1éch & dang ham thoi gian [gid] sau khi ding hop chét, hop chét theo
vidu8
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Fig. 3: B-21) Huyét 4p dong mach trung binh theo % d6 1&ch ¢ dang ham thdi gian [gid] sau khi dung
hop chit, hop chét theo vi du 8
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Fig. 4: B-21) Nhip tim theo % d6 1&ch & dang ham thoi gian [gio] sau khi ding hop chét, vi du so sanh
ORMI12741
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Fig. 5: B-21) Huyét 4p dong mach trung binh theo % d6 1&ch & dang ham thoi gian [gio] sau khi dung
hop chét, vi du so sinh ORM12741
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