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(54) CHAT PIEU BIEN DI LAP THE AM TINH N-ALKYLARYL-5-OXYARYL-
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(57) Sang ché dé& cap dén chat diéu bién di lap thé am tinh N-alkylaryl-5-oxyaryl-

octadihydroxyclopent[c]pyrol cta thu thé NR2B hitu dung trong diéu tri cic bénh than

kinh c6 cong thuce (I):

R. /H
1
\L1—‘N C—X\
LL—R;

Y 0

trong do Ry, Rz, Ll, L,, X, Y, vaY’ lanhu duoc xac dinh trong phan mo ta. Theo mot khla
canh, sang ché dé cap dén hop chat c6 cong thire (I) va mudi duge dung cua ching, tién
dugc chat, solvat, hydrat, chat hd bién, hoic dong phan lap thé cua chiing, trong d6 L, 1a
C,-Cs alkyl mach thang hodc phén nhanh tuy y dugc thé bang mot hoic nhléu phan tir thé
duoc chon tir nhom bao gom OH, OR, NH,, NHRq, va N(Rlo)(Rlo ) mién la khong nhiéu
hon mét nguyén tir oxy hodc nito dugc gin vao cacbon bat ky. Sang ché ciing dé cap dén
dugc pham chira hop chat nay.
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Linh viec ki thuat dwoc dé cip

Sang ché lién quan dén cac hop chét didu bién c6 chon loc hoat tinh cua cac thu thé
NR1/NR2B. Cu thé, sang ché dé cap dén chit diéu bién di 14p thé 4m tinh N-alkylaryl-5-

oxyaryl-octahydro-xyclopenta[C]pyrol va dugc phdm chira né.
Tinh trang k§ thuit ciia sing ché

Thu thé NMDA duogc cho 13 co cdu truyén tin hiéu quan trong trong nfio ngudi. Ndo
xtr Iy mot loat théng tin phirc tap dé cho phép con ngudi thyuc hién chirc ning, luu trit thong
tin tir qua khr va phan tich théng tin nay trong hoan canh hién tai &8 phan vmg va lén ké
hoach cho tuong lai. Cac tinh todn v6 ciing phtrc tap nay dugc giai quyét & mirc d6 phan tir
bﬁng su diéu chinh lién tuc d bén cua cac synap, cac nut lién lac giita cac t& bao than kinh

(dugc ude tinh 1a khoang 60 nghin ty trong ndo ngudi).

Glutamat 13 chit d4n truyén thin kinh kich thich chi yéu trong ndo, dugc sir dung &
80% c4c synap ndy. Cac thu thé NMDA 1a mét trong ba loai thu thé 1am trung gian dan truyén
qua synap sir dung glutamat. Thu thé NMDA déng vai trd quan trong trong diéu hoa d6 manh
cua synap, do 1a, trong diéu hoa d6 dan hdi cua synap. Do d9, thu thé NMDA c¢6 ban chét
phan tir lién quan dén chirc ning ctia ndo, va cu thé 13 cac chirc ning nhan thirc dé hoc tap va
ghi nhé. Céc su that ndy 14 co sé cho céc tién ich diéu tri 16n cta diéu bién chirc ning cta thu
th& NMDA véi cac duge chat méi d@é diéu tri mot loat cac bénh than kinh tAm than va ri loan

chirc nang nhén thirc.

Co s& phan tir v& chirc ning cua thu thé NMDA ngay cang duoc hiéu rd. Thy thé -
NMDA gdm bén tiéu don vi protein, hai tiéu don vi NR1 va hai tiéu don vi NR2. Tiéu don vi
NR1 c6 ngudn gde tir gen don duoc biéu hién rong rai trong ndo va théng thuong cé & tit ca
cac thu thé NMDA. Tuy nhién, bén tiéu don vi NR2 khac nhau, NR2A-D, c6 ngudn gdc tir
cac gen riéng biét duoc biéu hién theo kiéu khac nhau trong céc ving ndo khac nhau va theo
cac mat do noron riéng véi ving cu thé. Ngoai ra, cic noron riéng 1& ¢6 thé bidu hién nhiéu
hon mét tiéu don vi NR2 va céc thu thé NMDA riéng 1é dugc biéu hién bing céc noron nay
¢6 thé chira hai tiéu don vi NR2 gidng nhau (vi du, 2 tidu don vi NR2B) hoc hai tiéu don vi
khéc nhau (mét tiu don vi NR2A va mét tidu don vi NR2B). Do d6, duoc chit ma diéu bién

¢6 chon loc hoat tinh ctia mét tiéu don vi NR2 c6 thé diéu bién nhu vay & cac thu thé ma biéu
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hién hai tidu don vi dwoc nhim dich, hodc chi mét tiéu don vi duge nhim dich. Do d6, can ¢
cac diéu tri méi cho cac bénh lién quan dén thu thé NR1/NR2B.
Ban chit ky thuit ciia sing ché
Vi céc 1y do néu trén, muc dich cua sang ché 1a d xut cac hop chét ¢ cong thire (I):
Y

TN

L1—_'N X

\/ \Lz—Rz

ey
va cdc mudi, tién dugce chét, hydrat, chit hd bién hoidc chét déng phén lap thé dugc dung cta
noé
trong do:

L; 1a C;-Cs alkyl mach thing hodc phan nhanh tiy y dugc thé bing mét hogic nhiéu phan tir
thé dwoc chon tir nhém bao gdm OH, ORjo, NH,, NHR;o, va N(Ri0)(Ryo’) v6i didu kién

khéong nhiéu hon mét nguyén tir oxy hodc nito duge gin vao cacbon bét ky; hodc

L; duge chon tir nhém bao gdm —C(O)-, -C(O)-C;-Csalkylenyl-, -C(0)O-C;-Csalkylenyl-, -
S(0),-, -S(0),NH-, -C(O)NH-, -C(O)NR y¢-, va lién két;

MB&i Ryo va Ryo’ doc 1ap duge chon tir nhém bao gdm H; Ci-Cg alkyl tity ¥ dugc thé bing mot
hodc nhidu phan tir th8 duge chon tir nhém bao gdm OH, O-C;-Cs alkyl, OPOs;>M,,
OP(O)(OH),, OC(O)alkyl, va OC(0O)O-alkyl trong d6 M 1a cation kim loai héa tri mot; va
xycloalkyl tity ¥ duoc thé bang mdt hodc nhiéu phan tir thé dugc chon tir nhém bao gdm OH
va 0-C;-Cs alkyl v6i didu kién khong nhiéu hon mét nguyén tir oxy duoc gin vao cacbon bt

ky; hodc Ry va Ry¢’, cling v&i nguyén tir nito ma chung gan vao, c6 thé tao thanh di vong;

R; 14 xycloalkyl, aryl, hodc heteroaryl, bét ky trong s6 ching tiy y duoc thé bing mdt hoic
nhidu phén tir thé duoc chon tir nhém bao gdm OH, CN, halogen, -C;-Cealkylaryl, -O-C;-
Cealkylaryl, O-R, OPO5M,,, OP(O)(OH),, SH, S-Ryq, C;-Cs alkyl, alkyl phan nhanh, NH,,
NHR;9, NHS(O),R 10, N(R19)(NR1¢”), va NHCOR trong d6 M 1a cation kim loai héa tri mot;

Y va 'Y’ doc lap 1a H, halogen, hoac C;-Cs alkyl;

X duge chon tix O, S, -S(0O)-, va -S(0),-;-
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L, 14 lién két, -(CHa)n- hodic -(CHR 1 )g-;

Mbi Ry, doc 1ap duoc chon tir nhém bao gdbm H, -C;-Cs alkylenyl-, -CO-C;-C-
salkylenyl-, va —alkylenyl-CO-alkylenyl-;

R, 14 phenyl, naphtyl, heteroaryl hodc heteroaryl hai vong, mdi nhém trong s chung tiy ¥
duogc thé bing mot hodc nhiéu phin tir thé duogc chon tir nhém bao gdm halogen, OH, C;-
Cealkyl, OR;9, CN, NH,, NHR 9, N(R10)(R1¢’), -nitro, SH, SR;9, SOR;9, SO2R 19, SO,NHRj,
SO,N(Rj0)(R10’), CONH,, CONRjg, va CON(Rj0)(R10); va

nlal, 2, hoac 3.

Séng ché con dé cép dén cac hop chét didu bién c6 chon loc hoat tinh cta cac thu thé
NMDA ma chtra tiéu don vi NR2B, bao gém c4c thu thé chira hai tiéu don vi NR2B hodc mot
tidu don vi NR2B két hop v6i mot tiéu don vi NR2 khac (tirc 13, cac thu thé NR2A/NR2B,
NR2B/NR2C, hoic NR2B/NR2D). Céc hop chit nay c6 thé giam hoat tinh cta cac thy thé
NMDA chira NR2B. Séng ché con mé ta dé tri bénh cta cac hop chit nay. Sang ché con mé

ta cac ché phdm duoc, chira it nhit mot trong sb cac hop chét da néu.

Séang ché cfing md ta cac phuong phap didu tri bénh dé diéu tri bing hop chét da néu
cho bénh nhan cin dugc diéu tri bang cach cho bénh nhén ding lwong ¢6 hiéu qua cia hop
chit d& néu. C4c bénh nay bao gdm, nhung khong bi giéi han &, rdi loan chirc ning than kinh
chéng han nhu bénh Parkinson, bénh Huntington, xo ctiing teo co mdt bén, da xo ciing, va rdi
loan co giat; rdi loan cam xuc; trAm cam; réi loan ludng cuc; rdi loan 4m anh cudng ché; va

cac roi loan lo du khéc.

Céc hop chit hoic duoc phim theo sang ché ¢ thé duoc sir dung dé diéu tri cho céc
c4 nhan ma trai qua rbi loan chtic ning gy ra béi su phat trién nfo khoéng binh thuong, bao
gdm nhung khong bi giéi han & ngudi trai qua cac rdi loan tw ky va phd tu ky, hdi ching
nhiém sic thé X d& gay, hoi chimg Rett, hoi chimg Angelman, xo cimg ct, hdi chimg Down

va cac dang thiéu ning tri tué khéc.

Séng ché con dé cép dén cac duge phidm chira lwong c6 hiéu qua cia hop chét da néu
va chit mang duoc dung. Cac duoc phim nay hiru dung dé didu tri hodic ngin ngira bénh hoic
rdi loan. Sang ché bao gdm hop chéit duge dé xuét 1am tién dwoc chit, hydrat, mudi, dong
phén 14p thé, hodc hdn hop duoc dung cia né.

MO ta chi tiét sang ché
Céc chi tiét v& sang ché dugc néu trong phan mé ta dudsi ddy. Mic du trong thuc té

hoiic dé kiém tra sang ché c¢6 thé sir dung cac phuong phép va nguyén liéu gibng hoidc tuong
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duong v6i cadc phuong phap va nguyén liéu dugc md ta trong diy, cadc phuong phap va
nguyén liéu minh hoa dugc mo ta tai day. Céc tinh nang, muc dich va céac loi ich khac cua
sang ché dwoc md ta rd rang trong phin md ta va trong yéu cdu bao hd. Trong ban md ta va
cac yéu ciu bao hd ndy, cc dang sb it ciing bao ham cac dang sé nhiéu trir khi ¢6 quy dinh cu
thé khéc. Néu khong c6 quy dinh khéc, tit ca cac thuat ngir k§ thut va khoa hoc dugc st
dung & diy c6 nghia thong thuong nhu dwoc hiéu bdi nhitng ngudi c6 hidu biét trung binh
trong linh vuc ma sdng ché thudc linh vic d6. T4t ca cac sang ché va céng bd don duge trich
dan trong ban mo ta nay dugc két hop & ddy bing cach tham chiéu v6i toan bd ndi dung coa
no.

Dinh nghia

Céc tir sb it duoc st dung trong sang ché dé dung d& chi mot hodc nhiéu hon mot (tic
13, chi it nhit 1a mot) d6i twong ngit phap dugc nhic dén. Vi dy, "thanh phdn" ¢ nghia 13 mot
thanh phan hodc nhiéu hon mét thanh phén.

Thuét ngit "va/hoac" dugc st dung trong séng ché ¢6 nghia 1a “va” hodc “hodc” néu
khong c6 quy dinh khéc.

Thuat ngﬁ. “tity v duoc thé” duoc hidu ring c6 nghia 12 gdc héa hoc duge néu (tic 13,
nhém alkyl) c6 thé (nhung khong budc phai) lién két v6i cac phan tir thé khac (tirc 13 nguyén
tte khéc loai). Vi du, nhom alkyl ma tuy y duoc thé c6 thé 1a chudi alkyl no hoan toan (tirc 13
hydrocacbon tinh khiét). Theo cach khac, nhém alkyl tiry ¥ dugc thé nay ¢6 thé c6 cac phan tir
thé khac véi hydro. Vi du, né c6 thé, & diém bét ky trén chudi dugc gin véi nguyén tir
halogen, nhém hydroxyl, hodc phan tir thé khac dugc mé ta & ddy. Do d6, thuat ngit “tuy y
duoc thé” c6 nghia 1a gbc hoa hoc dwoc néu c6 kha niang chira cic nhém chirc khac, nhung
khong nhét thiét phai c6 cac nhém chirc khac bat ky. Cac phan tir thé phi hop duoc sir dung
trong thay thé tuy chon ciia cdc nhém duoc md ta bao gdm, nhung khéng bi gidi han &,
halogen, oxo, CN, -COOH, -CH,CN, -O-C;-Cealkyl, C;-Cgalkyl, -OC;-Cgalkenyl, -OC;-
Cealkynyl, -C;-Cgalkenyl, -C;-Cgalkynyl, -OH, -OP(O)(OH),, -OC(O)C;-Cealkyl, -C(O)C;-
Cealkyl, -OC(0O)OC;-Cgalkyl, NH,, NH(C;-Cgalkyl), N(C;-Cgalkyl),, -NHC(O)C,;-Cgalkyl, -
C(O)NHC,-Cgalkyl, -S(0),-C;-Csalkyl, -S(O)NHC;-Cealkyl, va S(O)N(C;-Cealkyl),

Néu khong dugc x4c dinh cu thé, thuit ngit "aryl" diung dé chi cic nhém
hydrocacbon thom, ¢6 vong ma c6 1 dén 2 vong thom, bao gdm céc nhém médt vong hozc hai
vong ching han nhu phenyl, biphenyl hodc naphtyl c6 hai vong thom (hai vong, v.v.), cic
vong thom nay cta nhém aryl c6 thé duoc gén & mot diém (vi du, biphenyl), hodc dugc
ngung tu (vi du, naphtyl). Nhém aryl c6 thé tiiy ¥ dugc thé bang mét hodc nhiéu phén tir thé,
vi du, 1 dén 5 phin tir thé, & diém gin két bit ky. Cac phan tir thé c6 tinh chit minh hoa bao
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gém, nhung khong bi gidi han &, -H, -halogen, -O-C;-Cealkyl, C;-Cealkyl, -OC,;-Cgalkenyl, -
OC;-Cgalkynyl, -C;-Cgalkenyl, -C;-Cgalkynyl, -OH, -OP(O)(OH),, -OC(O)C;-Cgalkyl, -
C(0)Cy-Cgalkyl, -OC(0)OC;-Cgalkyl, NH,, NH(C;-Cesalkyl), N(C;-Cealkyl),, -S(0),-C;i-
Cealkyl, -S(O)NHC;-Cgalkyl, va S(O)N(C;-Cgalkyl),. Chinh cac phén tir thé ciing ¢6 thé tuy ¥
duoc thé. Ngoai ra, khi chitra hai vong duoc ngung tu, cdc nhém aryl duoc xac dinh & day co
thé c6 vong no mdt phan hoic khéng no dugc ngung tu véi vong no hoan toan. Cac hé vong
c6 tinh chit minh hoa cia cic nhém aryl nidy bao gdm indanyl, indenyl,
tetrahydronaphthalenyl, va tetrahydrobenzoannulenyl.

Néu khong duge x4c dinh cu thé, "heteroaryl" c6 nghia 13 gbc thom mét vong héa
tri mot ¢6 5 dén 10 nguyén tir ciia vong hodic gbc thom da vong, chira mét hodc nhidu nguyén
tir khac loai trong vong dugc chon tir N, O, hodc S, cidc nguyén tir cua vong con lai 1a C.
Heteroaryl nhu dugce xac dinh & day ciing c¢6 nghia 1a nhém heteroaromatic hai vong trong do6
nguyén tir khac loai dugce chon tir N, O, hodc S. Géc thom tuy y duge thé doc 14p voi mot
hozic nhiéu phén tir thé duoc mo ta & day. Cac vi du bao gdm, nhung khong bi gisi han &,
furyl, thienyl, pyrolyl, pyridyl, pyrazolyl, pyrimidinyl, imidazolyl, pyrazinyl, indolyl,
thiophen-2-yl, quinolyl, benzopyranyl, thiazolyl, va cic din xut ctia n6. Ngoai ra, khi chira
hai vong dugc ngung tu, cic nhém aryl duge xac dinh & ddy c6 thé c6 vong no mét phin hozc
khéng no dugc ngung tu véi vong no hoan toan. Cac hé vong c6 tinh chit minh hoa ciia cac
nhém heteroaryl ndy bao gdm indolinyl, indolinonyl, dihydrobenzothiophenyl,
dihydrobenzofuran, chromanyl, thiochromanyl, tetrahydroquinolinyl, dihydrobenzothiazin, va
dihydrobenzoxanyl.

“C;-C3 alkyl” ding dé chi hydrocacbon no mach thing hoic phan nhénh c6 1-3
nguyén tir cacbon. Cac vi du vé nhém C;-Csalkyl bao gdm, nhung khong bi gi6i han &, metyl,
etyl, propyl va isopropyl.

"C;-Cs alkyl" ding d chi hydrocacbon no mach thing hodc ph4n nhanh c6 1-5
nguyén tir cacbon. Cac vi du vé nhém C;-Csalkyl bao gdm, nhung khong bi gi6i han &, metyl,
etyl, propyl, butyl, pentyl, isopropyl, isobutyl, sec-butyl va tert-butyl, isopentyl va neopentyl.

Alkyl thuong 14 alkyl thip, hoic C;-Cg alkyl. Cac vi du v& nhém C;-Cg alkyl bao
gdm, nhung khong bi gidi han &, metyl, etyl, propyl, butyl, pentyl, hexyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, isopentyl, neopentyl, va isohexyl.

Halogen hoic “halo” ding dé chi flo, clo, brom va iot.

“Alkylenyl” nhu dugc x4c dinh & day ding dé chi cac nhém c6 cong thirc chung —
(CHy)n— trong d6 n 14 s nguyén tir 1 dén 6. Cac vi du phi hop vé cac nhom alkylenyl bao
gdm metylenyl, etylenyl, va propylenyl.
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“Alkenyl” ding dé chi hydrocacbon no mach thing hodc phan nhanh chira 2-12
nguyén tir cacbon. Nhém “alkenyl” chira it nhat mot lién két d6i trong mach. Cac vi du vé cac

nhém alkenyl bao gdm etenyl, propenyl, n-butenyl, iso-butenyl, pentenyl, hoic hexenyl.

“Alkynyl” ding @ chi hydrocacbon no mach thing hozc phan nhénh chtra 2-12
nguyén tir cacbon. Nhém “alkynyl” chira it nhat mot lién két ba trong mach. Cac vi du vé

nhém alkynyl bao gdm etynyl, propargyl, n-butynyl, iso-butynyl, pentynyl, hozc hexynyl.

Thuét ngir “haloalkyl” ding d& chi cac mach hydrocacbon mach thing hoic phan
nhanh c6 1-5 nguyén tir cacbon dugc thay thé it nhit 1a mot trong cacbon bing nhém halogen
ching nhan nhu flo, clo, brom, iot. Cic nhém haloalkyl nhu duge x4c dinh & ddy bao gdm
khong gidi han & triflometyl, tribrommetyl, va 1,1,1-trifloetyl.

Thuét ngit “hydroxyalkyl” ding d& chi cic hydrocacbon mach thing hoic phan
nhénh c6 1-5 nguyén tir cacbon dwoc thay thé it nhat mét cacbon bing nhém hydroxyl.

Thuét ngit “-alkylaryl” ding @& chi cac nhém aryl dwoc lién két véi Cl1-Céalkyl
lién k& trong d6 cdu ndi nim & ddu alkyl. Theo d6, cac nhém ching han nhu benzyl,

phenyletyl, hodc mesitylenyl 14 cac dai dién c6 tinh ch4t minh hoa vé alkylaryl theo sang ché.

“Xycloalkyl” nghia la vong cacbon no mdt vong c6 3-18 nguyén tir cacbon. Cac vi
du v& nhém xycloalkyl bao gébm, nhung khong bi gidi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptanyl, xyclooctanyl, norboranyl,  norborenyl,

bixyclo[2.2.2]octanyl, ho#c bixyclo[2.2.2]octenyl.

Thuét ngit “heteroxyclyl” hodc “heteroxycloalkyl” hodc “di vong” ding dé chi cac
vong modt vong cd cacbon va nguyén tir khac loai dugce chon tir oxy, nito, hodc luu huynh va
trong d6 khong c6 electron 7 chuyén vi nio (tinh thom) dwoc tham gia trong sb cacbon trong
vong hodic cac nguyén tir khac loai; vong heteroxyclyl bao gdm, nhung khong bi gi¢i han &,
oxetanyl, azetadinyl, tetrahydrofuranyl, pyrolidinyl, oxazolinyl, oxazolidinyl, thiazolinyl,
thiazolidinyl, pyranyl, thiopyranyl, tetrahydropyranyl, dioxalinyl, piperidinyl, morpholinyl,
thiomorpholinyl, thiomorpholinyl S-oxit, thiomorpholinyl S-dioxit, piperazinyl, azepinyl,

oxepinyl, diazepinyl, tropanyl, va homotropanyl.

“Vong spiro” c6 nghia 1a cac hé vong hai vong ¢ ca hai vong duge ndi véi nhau
qua nguyén tir don. Vong niy c6 thé khac vé kich thudc va ban chét, hozic gidng vé kich
thuéc va ban chit. Cac vi du bao gdm spiropentan, spriohexan, spiroheptan, spirooctan,
spirononan, hodc spirodecan.

Sang ché ciing bao gdm céc dwoc phdm chira lugng c6 hiéu qua cta hop chét da

néu va chat mang dugc dung. "Cac muoi duge dung" c6 tinh chat minh hoa bao gom, vi du,
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mudi tan dugc trong nude va mubi khong tan trong nude, ching han nhu mubi axetat,
amsonat (4,4-diaminostilben-2,2—disu1fonat); benzenesulfonat, benzonat, bicacbonat, bisulfat,
bitartrat, borat, bromua, butyrat, canxi, canxi edetat, camsylat, cacbonat, clorua, xitrat,
clavulariat, dihydroclorua, edetat, edisylat, estolat, esylat, fiunarat, gluceptat, gluconat,
glutamat, glycollylarsanilat, hexaflorophosphat, hexylresorxinat, hydrabamin, hydrobromua,
hydroclorua, hydroxynaphthoat, iodua, isothionat, lactat, lactobionat, laurat, magie, malat,
maleat, mandelat, mesylat, metylbromua, metylnitrat, metylsulfat, mucat, napsylat, nitrat,
mudi amoni N-metylglucamin, 3-hydroxy-2-naphthoat, oleat, oxalat, palmitat, pamoat (1,1-
metene-bis-2-hydroxy-3-naphthoat, einbonat), pantothenat, phosphat/diphosphat, picrat,
polygalacturonat, propionat, p-toluensulfonat, salixylat, stearat, subaxetat, sucxinat, sulfat,
sulfosalixylat, suramat, tannat, tartrat, teoclat, tosylat, triethiodua, va valerat.

Thuét ngit “cation kim loai héa tri mot” ding @& chi yéu t6 nguyén tir ma tich dién
duong (cac nguyén tr ma ¢ nhidu proton hon electron do chiing bi mét electron). Cac vi du
vé cation kim loai gdm, khong giéi han &, kim loai héa tri mét va 4 kim trong bang tuan hoan
héa hoc. Céc cation kim loai nay bao gbm céac kim loai kiém héa tri mét ching han nhu Li, K,
Na, Rb, hoac Cs, kim loai chuyén tiép hoa tri mdt chéng han nhu Cu, Au, hodc Ag.

Thuét ngit "ddng phan 14p th8" ding dé chi tip hop gdm cac hop chit ma c¢é cing
sd nguyén tir va loai nguyén tir va chung kha ning két ndi lién két gidng nhau giita cac
nguyén tir ndy, nhung khac vé& ciu tric ba chiéu. Thuat ngir "ddng phan 14p thé" ding dé chi

thanh vién bét ky trong s tdp hop cac hop chét nay.

Thuét ngit "cac ddng phan khong d6i quang" ding dé chi tap hop cac ddng phan lap
thé ma khong thé siéu chdng khit nhau bing cach quay quanh cac lién két don. Vi du, cac lién
két dbi cis- va trans-, phin tir thé endo- va exo- trén céc hé vong hai vong, va cac hop chét c¢6
nhidu trung t4m l4p thé v6i cac ciu hinh tuong tmg khac nhau duge xem 13 ddng phan khéng
d6i quang. Thuét ngit "ddng phan khong dbi quang" ding dé chi thanh vién bit ky trong tap
hop cac hop chét nay. Theo mdt sb vi du, con duong tdng hop c6 thé tao ra diaterome don
hodc hdn hop ddng phan khong d6i quang. Trong mét s§ truong hop, céc diateromer niy
dwoc phan tach va trong mot sb trudng hop khac, lién két luon séng duge dung dé chi yéu t6

cau tric ma trong do6 cau hinh bién doi.

Thuét ngit "cac chit ddng phan di anh" ding dé chi cip ddng phan l4p thé ma 1a
céc anh qua guong khong chdng khit v6i nhau. Thuét ngir "chit ddng phan d6i anh” ding dé
chi mét thanh vién cta ciip ddng phan 14p thé nay. Thuat ngit "raxemic" dung dé chi hdn hop

1:1 cta cip chit ddng phan dbi anh.
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Thuét ngit “chit hd bién” ding dé chi tap hop cic hop chit ¢ cling sb nguyén tir va
loai nguyén tir, nhung khac nhau v& kha ning két ndi lién két va can bang véi nhau. “Chét hd
bién” 1a mot thanh vién cua tap hop cac hop chét nay. Thong thudng 13 chat hd bién don dwoc
néu nhung duogc hidu 1 cAu tric don ndy c6 nghia 13 tit ca cac chit hd bién c6 kha ning c6
thé tdn tai. Cac vi du bao gdm hién tugng hd bién enol-keton. Khi keton dugc néu duge hiéu

1a ca dang enol va keton 14 mot phin ciia sang ché.

"Péi tugng" 1a dong vat c6 va, vi du, ngudi, chudt nhét, chudt, chudt bach, chd,
meo, ngua, bo, logn, hodc ddng vat linh trudng khong phai ngudi, chéng han nhu khi, tinh tinh,
khi ddu ché hozc khi nau.

"Luong c6 hiéu qua" khi duoc st dung lién quan dén hop chét 1a luong c¢6 hidu qua
d8 didu tri hodic ngin ngira bénh & dbi twong nhu duge md ta & day.

Thuét ngit "chit mang", nhw duoc st dung trong sang ché, bao gdm cac chit mang,
t4 duge va chét pha lodng va c6 nghia 12 nguyén liéu, thanh phin hoic chit din thudc, ching
han nhu chét 1am ddy, chét pha loang, t4 dugc, dung mdi rin hoic 1ong hodc nguyén lidu déng
g6i, tham gia vao viéc mang hodic van chuyén dugc chét tir mot co quan, hodc phin co thé,
dén co quan khéc, hodc ph?m co thé khéc cua dbi tuong.

Thuat ngit "diéu tri" lién quan dén dbi twong, dung dé chi viéc cai thién it nhit méot
triéu chimg cua rdi loan cta dbi tuong. Viéc didu tri bao gdm chita tri, cai thién, hodc cai
thién it nh4t 14 mét phan rdi loan.

Thuat ngit "réi loan" dugc ding trong sang ché c6 nghia 13, va duoc sir dung thay
thé voi thuét ngit bénh, tinh trang, hodic dau 6m, néu khong c6 quy dinh khéc.

Thuat ngit "dung", "viéc ding", hodc "su ding" nhu duge sir dung trong sang ché
dung dé chi viéc ding truc tiép hop chét d3 néu hodc mudi duoc dung cua hop chét da néu
hodic duge phdm cho dbi twong, hoic ding din xuét hoic chét tuong tu tién duoc chit cua
hop chit hosic mudi dugc dung ciia hop chit hodc duogc phim cho dbi tugng, ma c6 thé tao
thanh lwong duong luong ctia hop chét hoat tinh véi co thé cua dbi twong.

Thuét ngit "tién duoc chat," nhu duge st dung trong sang ché, c6 nghia 14 hop chét
ma c6 thé chuyén dbdi in vivo bing cac phuong tién trao ddi chat (vi du, bing cach thity phan)
v6i hop chét da néu. Ngoai ra, nhu dugce sit dung & ddy, tién dugc chét 1a dugc chit ma khong
¢6 hoat tinh trong co thé, nhung dwoc chuyén héa trong co thé théng thuong 13 trong khi hip
thu ho#ic sau khi hip thu tir dudng tiéu hoa thanh hop chét ¢6 hoat tinh. Viéc chuyén dbi tién
duoc chat thanh hop chit c6 hoat tinh trong co thé c6 thé dugce tién hanh theo héa hoc hodc

sinh hoc (tic 14, st dung enzym).

Theo mdt khia canh, sang ché dé cap dén hop chit ¢ cong thirc (I):

-0



27069

R1\ . /\/\C/H_—
LN~

Y

X

Lo,—R;>

)

va mubi, tién duoc chit, solvat, hydrat, chit hd bién, hodc cht ddng phan 14p thé duoc dung
cuia chung, trong d6 Ry, Ry, Ly, Lo, X, Y, va Y’ duge md ta & trén.

Theo mot phuong 4n, cac hop chét c6 cong thirc (I), R; 14 aryl hodc heteroaryl, mi
gbc dugc thé bang mot hodic nhidu phan tir thé duge chon tir nhém bao gdm OH, halogen,
OR;o, SH, SRy, NH,, NHR;y va NHCOR .

Theo phwong 4n khéc, trong d6 R 1 aryl duoc thé bing mot phin tir thé duoc chon tir
nhém bao gdm OH, OR o, SH, SRy, NH,, NHR ;¢ va NHCOR j.

Theo phwong 4n khac, cic hop chét ¢ cong thirc (I), Y va Y’ 13 hydro.

Theo phuong 4n khac, cac hop chit co cong thire (I), Y va Y’ 14 halogen. Theo céc
phwong 4n khac, cac hop chit c6 cong thirc (I), Y va Y’ 1a flo.

Theo phuong 4an khac, cac hop chit L, 14 lién két.

Theo phwong an khéc, cac hop chét c6 cong thire (I), n1a 1.

Theo phwong an khéc, cac hop chét c6 cong thire (I), n 14 2.

Theo phuong 4n khéc, cac hop chét c6 cong thuc (I), R, 12 phenyl tiy v duoc thé bing
mot hodc nhidu halogen, OH, ORjy, CN, NH,, NHRjo, N(Rio)(R1o’), SH, SRyo, SORjj,
SO,R 19, SO,NHR 9, SO2N(R10)(R10’), CONH;, CONRj9, CON(R10)(R10").

Theo phuong 4n khac, R; 14 phenyl dugc thé bang mét hozc nhiéu halogen.

Theo phwong 4n khéc, cac hop chit c6 cong thuc (I), L; 12 C;-Cs alkyl phan nhanh
duoc thé béng mot hodic nhidu ph?m ttr thé duge chon tir nhém bao gém OH, OR;y, NH,,
NHR 0, va N(R10)(R10’) v6i didu kién khong nhiéu hon mot nguyén tir oxy hoc nito duoc gin
vao cacbon bét ky cia L.

Theo phwong 4n khéc, cac hop chét c6 cong thic (I), L 1a C-Cs alkyl mach thing
duoc thé br:flng mot hodc nhiéu phén tir thé duoc chon tir nhém bao gém OH, ORig, NHj,
NHR 0, va N(R10)(R10”) v6i didu kién khong nhidu hon mdt nguyén tir oxy hodc nito duoc gin

vao cacbon bat ky cia L;.
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Céc phuong an khéc theo sang ché @ cap dén cac hop chét c6 cong thirc (I) trong d6
L; 1a C;-Cs alkyl mach thing hodc phan nhanh dugc thé bang OH.

Theo mdt s6 phuong 4an, cac hop chét c6 cong thire (I), L; 13 -C(0)-C;-Csalkylenyl-.

Theo c4c phwong 4n khac, cac hop chét ¢6 cong thire (I), L, 1a C1-Cs alkyl mach thing
hoic phan nhanh khéng duoc thé.

Theo mot sé phuong an, cac hop chét c6 cong thire (I), Ly 13 —CH,-.

Theo cac phuong an khéc, sang ché mé ta cac hop chét co cong thirc (I) trong d6 X 1a

Theo mot sb phuong an, céc hop chét ¢6 cong thie (I), X 13 S.

Theo cac phuong 4n khéc, sang ché dé cap dén cac hop chit co cong thire (I) trong d6
R; 1a aryl hoac heteroaryl, ca hai tuy y dugce thé bang mot hodc nhiéu phan tir thé dugc chon
tir nhém bao gdm OH va halogen.

Theo cac phuwong 4n khéc, cac hop chét c6 cong thire (I), R; 13 phenyl duge thé bing
OH va halogen.

Theo phuong an khac, cac hop chét c6 cong thire (I), R; 14 heteroaryl hai vong duoc
thé bang OH va halogen.

Theo mdt sb phwong 4n, sang ché con bao gdm cac hop chét c6 cong thirc (I) trong d6
nguyén tir hydro bt ky c6 thé dugc thay thé bang nguyén tir doteri.

Theo céc phuong an khdc, cac chit hd bién cac hop chét c6 cong thirc (I) cling dugce

mo ta.
Céc phuong an khac ctua Cong thire (I) d& cap dén hop chit c6 cong thirc (Ta):
Y
R3
R
Rx /C—D >_N (0] X
B=A U v N\
E
(Ia)

trong d6:

A, B, C, D, vaE ddc 1ap 1a N hodc CRy;

....... 1a lién két ddi tuy chon;
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X 1a CH hoic C;

U 1a OH hoic O;

Y va'Y’ doc lap 1a H, halogen, hodc C;-Cg alkyl;
R3 la H;
mdi Ry doc 14p 1a H, C;-Cg alkyl, halogen, -OH, -NHS(O),R o, hoic -OC;-Cg alkyl; va

L, 1a lién két hoac (CH,),, trong @6 n 1a 1 hodc 2.
Theo cac phuong 4n khéc, cac hop chét theo sang ché c6 cong thirc (Ib):

Y
R3

Rend TN X>_ i \ K
&B=A>; N Y " J

(Ib)
trong d6:
A, B, C, D, va E doc 1ap 1a N hodc CRy;
------- 1a lién két d6i tiy chon;
X 1a CH hodc C;
U la OH hoéc O;
Y va Y’ doc lap 1a H, halogen, hodc C;-Cg alkyl;
Rs;laH;
mdi Ry ddc lap 1a H, C;-Cg alkyl, halogen, -OH, -NHS(O),R 0, hodc -OC;-Cg alkyl; va
L 1a (CHy),, trong @6 n 12 0, 1 hodc 2.

Theo cac phuong an khac, sang ché dé xuat cac hop chat dugc mo ta & day c6 cong

thire (Ic):

Y
Rs ﬁ o
— z Ry
: Rx\</9 D\>\X>_ N S\L l/\/
\J 22—
B= Y Y \E J
(Ic)
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A, B,C,D,vaE dcf)c 1ap 1a N hodc CRy;

------- 12 1ién két dbi tuy chon;

X 1a CH hoic C;

U la OH hoac O;

Y va Y’ doc lap 1a H, halogen, hoac C;-Cs alkyl;

R;1a H;

mdi Ry ddc 1ap 1a H, C;-Cg alkyl, halogen, -OH, -NHS(O),R ¢, hodc -OC,-Cg alkyl; va

L, 1 lién két hodc (CHy)y, trong d6 n 12 1 hodc 2.

Theo phwong 4n khac, cac hop chét theo sang ché ¢6 cong thire (1d):

(Id)

trong do:

------- 1 lién két d6i tily chon ma cho phép vong A 13 no hoan toan hoic mét phin;
E ddc 1ap 1a N hoac CRy;

T1a O, S, NRy, C=0, hodc C(Ry)n;

V1a 0, S, N, NRy, C=0, hodc C(Ry)n;

mdi W ddc lap dugce chon tir O, S, C=0, N, NRy hodc C(Ry)n;

X 1a CH hoac C;

U la OH hoic O;

Y va 'Y’ doc 1ap 1a H, halogen, hodc C;-Cs alkyl;

R;1a H;

mdi Ry ddc 14p 1a H, C;-Cs alkyl, halogen, -OH, hoic -OC;-Cg alkyl;

Ry 1a H, hodc Cy alkyl;
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L, 12 1ién két hoic (CHy),; va
mdi n doc 14p 12 1, hoic 2.

Theo phwong 4n khéc, cic hop chit minh hoa c6 cong thirc (I) bao gdm:

HO

-14-
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Theo phwong 4n khac ctia sang ché, cac hop chit c6 cong thire (I) 1a cic chét ddng phan d6i
anh. Theo mot s& phuong 4n, cac hop chét 1a chit ddng phan d6i anh (R). Theo c4c phuong 4n
khac, cac hop chét ciing ¢6 thé 1a chit ddng phan d6i anh (S). Theo cac phuong 4n khac, cac
hop chit ¢6 cong thirc (I) c6 thé 13 chit ddng phéan dbi anh (+) hoic (-).

Phuong 4n khéc theo sing ché 1a rac-4-(1-hydroxy-2-((3aR,5s,6aS)-5-
phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)phenol hodc mubi duoe dung ctia né.

Phuong 4n khic theo sang ché 1a 6-((S)-1-hydroxy-2-((3aR,5R,6aS)-5-
phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)pyridin-3-ol hodc mudi duge dung cia
no.

Phuong 4n khac theo séng ché 1a 6-(R)-1-hydroxy-2-((3aR,5S,6aS)-5-
phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)pyridin-3-ol hodc mudi duge dung cua
no.

Phuong 4n khac theo sang ché 13  rac-6-(2-((3aR,5s,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol hodc mubi
dugc dung cua no.

Phuong 4n khac theo séng ché 1a  6-((S)-2-((3aR,5R,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol hodc mudi

dugc dung cta no.
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Phuong 4n khiac theo sing ché 1a  6-((R)-2-((3aR,5S,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol hodc mubi
duoc dung cua nd.

Phuong 4n khic theo sang ché 13 rac-6-(2-((3aR,5s,6aS)-5-((2-flopyridin-3-
yl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-l-hydroxyetyl)pyridin—3-01 hodc mudi duoc
dung cta nd.

Phuong 4n khac theo sang ché 1a 6-((S)-2-((3aR,5R,6aS)-5-((2-flopyridin-3-
yl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol hodc mubi duoc
dung cta nd.

Sang ché mé ta phuong phap didu tri bénh than kinh, va chiic ning nio khong binh
thuong, va/hodc rbi loan cam xitic & dbi twong. Theo mot sb phuong 4n, phuong phép nay bao
gdm cho d6i twong cn dwoc didu tri dung lugng c6 hidu qua ctia hop chét c6 cong thire (I)
bao gdbm phwong 4n bit ky trong s6 cic phuwong 4n vé cong thic (I) duge md ta & day.
Phuong phép ndy ciing c¢6 thé bao gdm cho dbi twong cén diéu tri ding dugc pham chira hop
chét c6 cong thirc (I) nhu duge mo ta & day.

Theo mot phuong an, sdng ché d& cap dén cac hop chit ma diéu bién c6 chon loc
hoat tinh cia cac thu thé NMDA ma chira tiéu don vi NR2B, ma bao gém cac thu thé chira hai
tidu don vi NR2B hoic mdt tiéu don vi NR2B két hop véi mot tiéu don vi NR2 khéc (tic 13,
céc thu thd NR2A/NR2B, NR2B/NR2C, hodc NR2B/NR2D). Sang ché ciing mé ta cac cach
sit dung dé tri bénh ctia hop chét nay.

Mdt tmg dung tri bénh cta hop chit theo sang ché ma diéu bién hoat tinh ctia cac
thu th8 NMDA chira NR2B 1a @ didu tri cho cac bénh nhin méic réi loan trdm cAm ning
(Major Depressive Disorder-MDD, hoc trdm cam). TrAm cam la sy trai qua thoi gian dai ndi
budn, su thit vong, hodic cam thiy khong c6 gia tri dén muc d6 ma lam tdn hai dang k& chét
lwong séng va kha ning hoat dong. Réi loan trdim cam ning thong thuong dugce diéu tri bang
cac chit tc ché tai hép thu serotonin c6 chon loc (SSRIs) ching han nhu Prozac, Zoloft va céc
bién th8 m&i, nhung cac chét nay c6 hiéu qua gi6i han. Mbi lo ngai khéc 14 ngay ca khi céc
dugc chit nay c6 hidu qua, viéc bét dau tac dong co thé tri hodn 4-6 tudn hodc dai hon, trong
sudt thoi gian nay bénh nhan ting nguy co tu tir. Do viy, Cuc quan Iy Thubc va Thuc Phdm
d3 dan canh bao hop den trén tit ca cac thubc chng trAm cam lién quan dén nguy co tu tir.
Didu nay 1a can thiét d6i v6i cac chdt méi c6 hidu qua chéng trAim cam cao va bit dau tac
dong nhanh hon.

Theo mét sb phuong an, bénh thdn kinh dugc chon tir bénh Parkinson, bénh

Huntington, xo cing teo co médt bén, da xo cing, hodc roi loan co giat.
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Viéc tng dung tri bénh khac ctia hop chét theo sang ché ma didu bién hoat tinh ctia
cac thu thé NMDA chira NR2B 1a @& diéu tri cho cac bénh nhan méc bénh Alzheimer.

Theo mdt hodc nhiéu phuong 4n, chirc ning ciia nio khac thuong duge chon tir céc
16i loan phd tu ky va tu ky, hoi chimg nhiém sic thé X d& gy, xo cimg ¢, hoi chimg Down

hodc c4c dang chim phat trién tAm thin khac.

R6i loan cam xuc c¢6 thé duge chon tir roi loan ludng cuc, roi loan &m anh cudng
ché, hodc cac r6i loan lo au khac. Céc r6i loan lo du khac bao gom roi loan lo lang thong

thuong, r6i loan lo s¢ xa hoi, roi loan 4m anh va hoang sg.

Ung dung tri bénh khac ctia hop chit theo sang ché 1a trong diéu tri tAm than phan
liét. TAm than phan liét 13 r6i loan tAm than suy nhugc bao gdm ba mién tridu ching: tridu
chimg duong tinh (40 gidc, hoang tudng), triéu chiing am tinh (cach ly xa hoi), va triéu ching
nhén thirc (giam manh kha ning nhén thirc). TAm than phan liét thong thuong 14 xuét hién &
tudi trudng thanh sém vdi su xuét hién cac triéu ching dwong tinh; tuy nhién, su thiéu hut
nhén thirc man tinh ngén can bénh nhan khdi phuc cac hoat dong binh thuong sau khi khéi
phat cac tridu chimg ban d4u va phan 16n 1a nguyén nhén ciia sy tan tat sudt doi.

Véi vai trd co ban cia cac thu thé NMDA chira NR2B trong chirc ning ndo (xem
ndi dung & trén), c6 nhidu img dung tri bénh khac d6i v6i cac hop chét theo sang ché ma diéu
bién hoat tinh cua cac thu th NMDA chira NR2B. Cac hop chét theo sang ché c6 thé cai thién
chtrc niing nhén thirc trong céc cé thé trai qua thiéu hut nhan thirc ngoai tAm than phén liét,
bao gdbm nhung khong bi gidi han & nhitng ngudi mic bénh Alzheimer. Céc hop chét nay
cing ¢6 thé dugce sir dung dé didu tri hoi chimg trAm cam sau chin thuong. Céc hop chét theo
sang ché co thé duoc st dung dé diéu tri cho cac c4 nhan méc rdi loan chirc nang than kinh,
bao gdm nhung khéng bi giéi han & nhitng ngudi méc bénh Parkinson, bénh Huntington, Xo
cling teo co mdt bén, da xo cimg, va rbi loan co giat. Cac hop chit theo sang ché c6 thé duoc
sir dung @& diéu tri cho cic ca nhan méc rdi loan cam xtc ngoai trdim cam, bao gdm nhung
khong bi gidi han ¢ nhiing nguoi mic rdi loan ludng cue, rdi loan 4m anh cudng ché va céac
161 loan lo 4u khac. Cac hop chét theo sang ché c6 thé duoc st dung dé diéu tri cho céac ca
nh4n ma trai qua rdi loan chéc ning gay ra béi su phat trién nfio khong binh thudong, bao gdm
nhung khong bi giéi han & nhitng ngudi méac hoi chimg phd tu ky va tw ky, hoi chimg nhidém
sic thé X d& gdy, xo cing cu, hdi chimg Down va cac dang chim phét trién tAm than khéc.
Céc hop chét nay ciing dugc st dung dé& didu tri chic ning nfo khong binh thuong 13 két qua
do nhiém tring hé than kinh trung wong, tiép xtic véi cac chit doc hodc di vat khac hoidc cac

chét doc c6 trong ty nhién.
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Céac hop chét theo sang ché ciing c6 thé cai thién rbi loan chirc ning nhan thirc
ching han nhu bénh Alzheimer, suy giam nhan thitc mic dd nhe, suy gidm tri tué tran-thai
duong (frontotemporal), suy giam tri tué da nhdi mau (multi-infarct), hodc 1i loan chic ning
nhan thirc ma din ra sau khi d6t quy hodic chin thuong so nio va c¢6 thé hiru dung trong diéu

tri cac tinh trang nay.

Céc hop chét theo sang ché ciing ¢6 thé hitu dung trong diéu tri chimg dau chéng
han nhu dau than kinh, dau sau khi chin thuong day than kinh hozc tuy séng, dau sau khi ton

thuong mé hodc béng, hodc dau c6 lién quan dén tiéu duong hoic cac bénh tim mach.

Céc hop chét theo sang ché ciing c6 thé hitu dung trong viée didu tri trdm cam co
lién quan dén céc bénh thoai héa than kinh bénh Parkinson (PD) va bénh Alzheimer.

Céc hop chit da néu c6 thé duge dung véi lugng ¢ hiéu qua dé didu tri hoic ngin
ngira roi loan va/hodc ngin ngira su phat trién rdi loan & dbi tuong.

Céc hop chit da néu c6 thé duoc sir dung qua phwong thirc dung bat ky dbi véi cac
chét tri bénh. Céc phuong thirc nay bao gdm viéc ding tai chd hosc ding toan than ching han
nhu phuong thirc dung qua duong miéng, qua miii, ngoai duong ti€u hoa, qua da, dudi da, qua
4m dao, qua miéng, qua rudt hodc tai chd. Cac phuong thirc ding khac bao gdm dung dudi
1udi, bang céch hit va tiém bip.

Tay thudce vao phuong thirc ding mong mudn, cac duge phim theo sang ché c6 thé
¢ dang lidu rén, ban rn hodc long, chéng han nhu, vi dy, thubc tiém, vién nén, thudc dan,
vién thudc tron, vién nang giai phong theo thoi gian, cdn ngot, con thudc, nhil twong, siro,
dang bot, dang 16ng, hé phén tan, sol khi, dang bao phim phéan tdn dung qua dudng miéng
hoic tuong tu, d6i khi cac lidu don vi va phi hop véi thuc té sir dung thudc thong thuong.
Tuong tu, chung ciing c¢6 thé dugc dung & dang trong dudng tinh mach (ca tiém nhanh va
truyén), trong mang bung, dudi da hoic tiém bép, va tt ca cac dang sir dung di biét 15 voi
ngudi c6 hiéu biét trung binh trong linh vurc nay.

Céc dugc pham minh hoa 13 cdc vién nén va vién nang gelatin va/hoic HPMC chira
cac hop chét theo sang ché va chit mang dugc dung, ching han nhu a) chit pha lodng, vi du,
nude tinh khiét, dau triglyxerit, chéng han nhu diu thuc vt hydro héa hodc hydro héa mdt
phén, hodc hdn hop ciia né, diu ngd, dau oliu, ddu huéng duong, diu rum, dau c4, ching han
nhu EPA hoic DHA, hoic este hoic triglyxerit ciia chiing hodc hdn hop cuia ching, axit béo
omega-3 hodc din xuét cua chung, lactoza, dextroza, sucroza, mannitol, sorbitol, xenluloza,
natri, saccarin, glucoza va/hodc glyxin; b) chat 1am tron, vi du, silica, bdt talc, axit stearic,
mubi magie hodc canxi clia no, natri oleat, natri stearat, magie stearat, natri benzoat, natri

axetat, natri clorua va/hodc polyetylen glycol; ddi véi vién nén ciing véy; ¢) chit gin két, vi
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du, magie nhdm silicat, hd tinh bot, gelatin, tragacanth, metylxenluloza, natri
carboxymetylxenluloza, magie cacbonat, duong tu nhién ching han nhu glucoza hoic beta-
lactoza, chét tao ngot & ngd, gdbm tw nhién va tdng hop ching han nhu acaxia, tragacanth hoic
natri alginat, sp va/hodc polyvinylpyrolidon, néu mudn; d) chit gay rd, vi du, tinh bot, aga,
metyl xenluloza, bentonit, gdm xanthan, axit aliginic hoic mudi ctia né, hodc hdn hop sti bot;
¢) chét hip thu, chét tao mau, chit tao mui va chat tao ngot; ) chit nhii héa hoic chit phan
tan, chﬁng han nhu Tween 80, Labrasol, HPMC, DOSS, caproyl 909, labrafac, labrafil,
peceol, transcutol, capmul MCM, capmul PG-12, captex 355, geluxire, vitamin E TGPS hoéc
chét nhii hoa thich hop khac; va/hodic g) chét tang cuong hip thu ctia hop chét ching han nhu
xyclodextrin, hydroxypropyl-xyclodextrin, PEG400, PEG200.

Cac dugc phém dang long, ddc biét 1a co thé tiém, vi du, c6 thé dugc tao ra br?mg
cach pha loang, phéan tan, v.v. Vi du, hop chét d3 néu duoc hoa tan trong hodc dugc tron véi
dung mdi dugc dung ching han nhu, vi dy, nuée, nude mudi, dextroza chira nuéce, glyxerol,
etanol, va tuong tu, dé tir d6 tao thanh dung dich hodc huyén phu ding truong c6 thé tiém.
Protein chéng han nhu albumin, cac hat chylomicron, hodc protein huyét thanh c6 thé duoc str
dung dé hoa tan cac hop chét di néu.

- Cac hop chét d4 néu cling ¢6 thé dugc bao ché & dang thudc dan ma c6 thé tao ra tir
nhil twong hodic huyén phil béo; sir dung polyalkylen glycol ching han nhu propylen glycol,
1am chét mang.

Céc hop chét d3 néu ciing ¢ thé dugc ding & dang céc hé vén chuyén liposom,
chéng han nhu liposom don 16p (unilamellar vesicles) nho, liposom don 16p 16n va liposom da
16p (multilamellar vesicles). Cac liposom c6 thé dugc tao thanh tir mdt loat cac phospholipit,
chtra cholesterol, stearylamin hodc phosphatidylcholin. Theo mdt s6 phuong an, mang ciia cac
thanh phéan lipit duoc hydrat héa bang dung dich chtra nu6c cua duge chét dé tao thanh 16p
lipit bao dugc chét, nhu duoc mo ta trong U.S. Pat. No. 5,262,564.

Céc hop chét d4 néu ciing ¢ thé dugc van chuyén bing cach sir dung cac khang thé
don dong nhu cac chit mang riéng 1& ma cac hop chét da néu duge gin vao. Cac hop chét da
néu ciing c6 thé duge gin véi cac polyme hoa tan 1am cac chit mang duoc chit ¢6 thé nhim
dich. Céc polyme ndy c6 thé bao gbm polyvinylpyrolidon, pyran copolyme,
polyhydroxypropylmetacrylamit-phenol, polyhydroxyetylaspanamidephenol, hodc
polyetylenoxidepolylysin dugc thé bing cac gbc palmitoyl. Ngoai ra, cac hop chit da néu c6
thé duoc gin vao nhém polyme phan huy sinh hoc hitu dung & dat duoc giai phong c6 kiém
soat ciia duoc chit, vi du, axit polylactic, polyepsilon caprolacton, axit polyhydroxy butyric,
polyorthoeste, polyaxetal, polydihydropyran, polyxyanoacrylat va céc copolyme duoc lién két

chéo hodc phong bé ludng cuc cua cac hydrogel. Theo mdt phuong 4an, cac hop chit da néu
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khong duoc lién két cong héa tri véi polyme, vi du, polyme ciia axit polycarboxylic, hodc
polyacrylat.

Viéc dung ngoai dudng tiéu héa cb thé tiém théng thudng 1a duge st dung cho tiém
va truyén dudi da, trong biap hodc tinh mach. C6 thé didu ché dich tiém & cac dang thong
thuong, nhu 13 dung dich 16ng hozic huyén phi hodc dang rén phit hop d tan trong chét 1ong
trudce khi tiém.

Dugc phim c6 thé duoc diéu ché theo cic phuong phap tron, tao hat va bao phit
thong thudong, mot cach 14n luot, va cic duge phim niy c6 thé chira tir khoang 0,1% dén
khoang khoang 99%, tir khoang 5% dén khoang 90%, hoic tir khoang 1% dén khoang 20%
hop chét da néu theo trong lugng hoc thé tich.

Phéc 0 lidu lwong str dung hop chéit d4 néu duge chon dua trén mot loat cac yéu tb
bao gdm loai, loai, tudi, trong luong, gidi tinh va diéu kién y té cia bénh nhén; mic dd
nghiém trong cta trinh trang dugc didu tri; duong ding; chiic ning ctia gan hogc thin cua
bénh nhan; va hop chét da néu cu thé dwoc ding. Béc si hoic bac si thi y ¢6 hidu biét trung
binh trong linh vuc nay co thé d& dang xac dinh va k& luong c6 hi€u qua ctua dugc chét cin
thiét dé ngan ngira, chdng lai hozc 1am ngimg tién trinh coa tinh trang bénh.

Luong lidu ding ¢6 hiéu qua cta hop chét da néu, khi dwuoc str dung cho céc hiéu
qué chi dinh, nim trong khoang tir 0,5mg dén khoang 5000mg ctia hop chét da néu khi can
thiét dé diéu tri tinh trang nay. Céc duoc phdm d& sir dung in vivo hodc in vitro c6 thé chira
khoang 0,5, 5, 20, 50, 75, 100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, hodc 5000mg hop
chét da néu, hodc, trong khoang tir lugng nay dén luong khac theo danh sach lidu dung. Theo
mdt phuong 4n, dugc phdm nay & dang vién nén c6 thé bé nho.

Theo nhimg diéu néu trén, theo khia canh khac, sing ché dé cap dén hop chit theo
sang ché dé str dung 1am thudc, vi du @ diéu tri hodc ngin ngira bénh than kinh, chitc ning
no khong binh thudong hodic rdi loan cam xuc trong d6 nhd vao viée diéu bién NR2B. Theo
phuong 4n khac, sang ché d& cip dén hop chit theo sang ché d sir dung trong didu tri bénh
hoic rdi loan do su diéu bién hoic trc ché di 14p thé 4m tinh cia NR2B. Bénh hoic r6i loan 12
rdi loan trAm cam ning, trdm cam kéo dai va/hodc khang diéu tri. Bénh hodc rdi loan 1a
ADHD. Bénh hoic rdi loan 13 bénh ludng cuc. Bénh hoic rbi loan 12 rdi loan trAm cam sau
chin thuong. Bénh hodc 1di loan 13 trAm cam lién quan dén bénh thoai héa than kinh, ching
han nhu bénh Parkinson (PD) hodc bénh Alzheimer (AD). Bénh hodc r6i loan 14 dau than
kinh, dau xo co, hodic bénh than kinh ngoai bién.

Hop chét theo sang ché 1am thanh phé‘m hoat tinh trong thube, vi du dé diéu tri hoic
ngan ngira bénh thin kinh, chirc ning ndo bit thuong hozc rdi loan cam xtic nhd vao viée diéu

bién NR2B. Sang ché mé ta hop chét theo sang ché 1am thanh phin hoat tinh trong thubc dé
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diéu tri hodic ngin ngira bénh hoic 1di loan do viéc diéu bién hodc tc ché di 1ap thé am tinh
ctia NR2B. Bénh hoic rbi loan 12 rbi loan trAm cim ning, trAm cam kéo dai va/hoic khang
didu tri. Bénh hogc rdi loan 1a ADHD. Bénh hodc rdi loan 1a bénh ludng cuc. Bénh hodc rbi
Joan 12 rbi loan trm cam sau chin thwong. Bénh hoic rdi loan 12 trAm cam lién quan dén bénh
tho4i hoa than kinh, ching han nhu bénh Parkinson (PD) hoic bénh Alzheimer (AD). Bénh
hoc r6i loan 1a dau than kinh, dau xo co, hoic bénh than kinh ngoai bién.

Theo mdt phuong an khéc, hop chét theo sang ché dé san xuét thudc didu tri hodc
ngan ngira bénh than kinh, chirc ning nio bat thuong hosc rbi loan cam xic trong d6 nhd vao
viéc diéu bién NR2B. Sang ché mo ta hop chét theo sang ché dé san xuét thudc diu tri hodc
ngin ngira bénh hoic rdi loan do viéc didu bién hodc trc ché di 14p thé 4m tinh cia NR2B.
Bénh hodc rdi loan 1a r8i loan trAm cam niing, trim cam kéo dai va/hoidc khang diéu tri. Bénh
hoic réi loan 14 ADHD. Bénh hoic rdi loan 13 bénh ludng cuc. Bénh hoic rdi loan 1a 1di loan
trdm cam sau chin thwong. Bénh hogc réi loan 13 trAm cam lién quan dén bénh thoai hoa thin
kinh, ching han nhu bénh Parkinson (PD) va bénh Alzheimer (AD). Bénh hozc rdi loan 1a dau
than kinh, dau xo co, hogc bénh than kinh ngoai bién.

Sang ché con md ta phuong phép didu tri hodic ngin ngira bénh than kinh, chirc
ning ndo bit thudmg hodc réi loan cam xic trong d6 nhd vao viée diéu bién NR2B, cho dbi
tuong cin diéu tri hodc ngin ngira, phuong phép niy bao gém cho dbi twong ding luong c6
hiéu qua ciia hop chét theo sang ché. Sang ché mo ta phuong phép didu tri bénh hoic rdi loan
do viée diéu bién hoic tre ché dj 14p thé 4m tinh cia NR2B trong ddi tugng, trong d6 phuong
phap nay bao gdbm cho d6i trong ding lugng c6 hiéu qua diéu tri bénh cta hop chét theo sang
ché. Bénh hodc rdi loan 12 ri loan trdm cam ning, trAim cam kéo dai va/hodc khang didu tri.
Bénh hoic rbi loan 13 ADHD. Bénh hoic rbi loan 13 bénh ludng cuc. Bénh hozc rdi loan 1a rdi
loan trAm cam sau chin thuong. Bénh hodc réi loan 13 trdm cam giy ra béi bénh thoai héa
than kinh, ching han nhu bénh Parkinson (PD) va bénh Alzheimer (AD). Bénh hodc réi loan
12 dau thn kinh, dau xo co, hodc bénh than kinh ngoai bién.

Hop chit theo sang ché c6 thé dugc ding 1am thanh phan hoat tinh duy nhit hoic 1a
t6 hop v6i it nhit mot thanh phan hoat tinh ¢6 hidu qua, vi dy, trong diéu tri hodc ngin ngira
bénh than kinh, chirc nang nio bét thuong hoac rdi loan cam xuc trong ¢6 nho vao viéce didu
bién NR2B. T hop duoc niy c6 thé & dang liéu don vi, dang lidu don vi nay chira lugng xéc
dinh ctia mdi thanh phan trong it nhit 14 hai thanh phan hoat tinh két hop v&i it nhat mot chit
mang hoic chét pha lodng dugc dung. Theo cach khéc, tb hop duoc nay ¢ thé & dang bao géi
chtra it nhit hai thanh phén hoat tinh riéng biét, vi du, bao goéi hosc dung cu phan tan duge
didu chinh dé dung it nhét 12 hai thanh phan hoat tinh déng thoi hodc riéng biét, trong d6 cac
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thanh phén hoat tinh niy duoc sip xép riéng biét. Theo khia canh khéc, séng ché dé cap dén
cac td hop duoc nay.

Theo khia canh khac, theo d6 sang ché dé cép dén td hop dugce chira lugng c6 hi¢u
qué didu tri bénh ctia hop chét theo sang ché va co chét duogc chét thir hai, dé ding déng thoi
hozc 14n luot.

Theo mét phuong 4n, sang ché d& cap dén san phim chira hop chét theo sang ché
va it nhat mot chat tri bénh khéac dé bao ché két hop dé sir dung ddng thoi, riéng biét hodc 1an
lwot trong diéu tri bénh. Theo mot phuong 4n, diéu tri bénh 13 didu tri bénh hozc tinh trang
trong d6 nho vao viéc didu bién NR2B.

Theo mét phuong 4n, sang ché dé cap dén duoc phdm chira hop chit theo sang ché
va (cac) chit tri bénh khéc. Ty ¥, duoc phém nay c6 thé chira t4 duge duoc dung, nhu duge
mo ta ¢ trén.

Theo mdt phuong 4n, sang ché dé cap dén kit chira hai hozc nhidu dugc phim riéng
biét, it nhat mot trong sb chung chira hop chit theo sang ché. Theo mét phuong 4n, kit nay
chtra céc dung cu dé giit riéng cic dugce pham nay, ching han nhu binh chira, binh chia, hodc
g6i phén chia. Vi du v& kit nay 14 vi thubc, théng thudng 13 duge str dung dé déng goi vién
nén, vién nang va twong tu. Kit theo sang ché c6 thé dwoc sir dung dé ding cac dang lidu khac
nhau, vi du, dudong miéng hodc ngoai dudng tiéu héa, @& ding dugc phim riéng biét & khoang
thoi gian lidu lwong riéng biét, hodic dé chudn d6 cic dugc phim riéng biét véi duge phim
khac. D& hd trg viée ding thuén loi, kit theo sang ché thong thudng bao gdm hudng dan sir
dung.

Theo cac phép tri bénh két hop theo sang ché, hop chét theo sang ché va chét tri
bénh khac c6 thé duoc san xuét va/hodic bao ché theo cc cach san xuét giéng hoic khic nhau.
Ngoai ra, hop chét theo sang ché va chét tri bénh khac c6 thé duge dua cling vao phép tri bénh
két hop: (i) trude khi cong bd san phim t6 hop cho bac si (vi du trong trudng hop kit chira
hop chét theo sang ché va chét tri bénh khéc); (ii) boi chinh béc si (hoic theo huéng din cta
bac si) ngay trude khi dung; (iii) boi chinh bénh nhén, vi du trong khi dung 14n luot hop chét
theo sang ché va chit tri bénh khéc. Theo d6, sang ché dé xuét hop chét theo sang ché dé sir
dung trong diéu tri bénh hoic tinh trang trong d6 nhd vao viée diéu bién NR2B, trong d6
thudc duoc bao ché dé ding voi chét tri bénh khac. Sang ché ciing md ta chét tri bénh khac dé
didu tri bénh hodc tinh trang trong d6 nhd vao viéc diéu bién NR2B, trong d6 thude dugc
ding két hop vé6i hop chét theo séng ché.

Séng ché ciing d& xuit hop chét theo sang ché & sir dung trong phuong phép didu
tri bénh hoic tinh trang trong d6 nhd vao viée diéu bién NR2B, trong d6 hop chét theo séng

ché dugc didu ché dé dung véi chét tri bénh khéac. Sang ché ciing dé xuét chét tri bénh khac dé
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sit dung trong phuong phap diéu tri bénh hoic tinh trang trong d6 nhd vao viée diéu bién
NR2B, trong d6 chét tri bénh khéc duge bao ché d& dung két hop vai hop chét theo sang ché.
Sang ché ciing @& xuét hop chét theo sang ché dé sir dung trong phuong phap diéu tri bénh
hoic tinh trang trong d6 nhd vao viée diéu bién NR2B, trong d6 hop chét theo sang ché dugc
ding véi chét tri bénh khac. Sang ché ciing d& xut chét tri bénh khac dé sir dung trong
phuong phép didu tri bénh hodc tinh trang trong d6 nhd vao viée diéu bién NR2B, trong d6
chét tri bénh khac duge dung v6i hop chét theo séang ché.

Séang ché ciing md ta hop chit theo sang ché dé diéu tri bénh hoc tinh trang trong
d6 nho vao viée didu bién NR2B, trong d6 bénh nhén di dugc diéu tri trude d6 (vi du trong
vong 24 gid) bang chét tri bénh khac. Sang ché ciing mo ta chét tri bénh khac dé diéu tri bénh
hoic tinh trang trong d6 nhd vao viéc diéu bién NR2B, trong d6 bénh nhan di duoc didu tri
trude d6 (vi du trong 24 gidy) bang hop chit theo sang ché.

Theo mdt phuong 4n, sang ché d& cap dén hop chét theo sang ché két hop vai chét
tri bénh khac trong d6 chét tri bénh khac duge chon tir:

(a) lithi;

(b) c4c chét kich thich, ching han nhu amphetamin va dextroamphetamin, (Adderall™) hozc
metylphenidat (Ritalin™);

(c) c4c chét trc ché axetylcholinesteraza, ching han nhu donepezil (Aricept™), rivastigmin
(Exelon™) va galantamin (Razadyne™);

(d) cac thubc chbng trAm cam dbi voi trang thai tim than kém va dé bi kich thich, ching han
nhu xitalopram (Celexa™), fluoxetin (Prozac™), paroxein (Paxil™), sertralin (Zoloft™),
trazodon (Desyrel™), va cac chit chéng trdm cam ba vong ching han nhu amitriptylin
(Elavil™);

(e) chét chbng lo 14au dbi véi lo au, bon chdn, hanh vi gay rbi bing 151 néi va chbng cu, ching
han nhu lorazepam (Ativan™) va oxazepam (Serax™);

(f) thubc chéng loan thin dbi v6i o gidc, hoang tuong, hung hing, kich dong, chéng dbi va
b4t hop tac, ching han nhu aripiprazol (Abilify™), clozapin (Clozaril™), haloperidol
(Haldol™), olanzapin (Zyprexa™), quetiapin (Seroquel™), risperidon (Risperdal™) va
ziprasidon (Geodon™);

(g) chét én dinh tinh than, ching han nhu carbamazepin (Tegretol™) va divalproex
(Depakote™);

(h) pregabalin;

(i) gabapentin (Neurontin™);

-20-



27069

(j) chit chi van dopamin ching han nhu L-DOPA, pramipexol (Mirapex™) va ropinerol
(Requip™);

(k) thubc giam dau bao gdm thudc c6 thube phién va thude khéng c6 thude phién;
(k) carbidopa;

(1) triptan chiang han nhu sumatriptan (Imitrex™) va zolmitriptan (Zomig™);

(m) chét chi vén nicotinic apha — 7;

(n) chét dbi van mGluRS5;

(0) chét chu van H3;

(p) cac véc xin tri bénh dang tinh bdt; va

(q) chét hoéa tri bénh.

Céc phuong phép tao N-alkylaryl-5-oxyaryl-octahydro-xyclopenta[c]pyrol

Céc vi du v& cac con dudng téng hop dé tao cac din xuit N-alkylaryl-5-oxyaryl-
octahydro-xyclopenta[c]pyrol c6 cong thirc (I), cong thirc (Ia), cong thirc (Ib), cong thirc (Ic),
va cong thirc (Id) dwoc trinh bay trong phin Vi du thyc hién sang ché dudi day va duoc khai
quét hoa theo cac So db sau day.

Sodd 1:
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Vi du thue hién sing ché

Séng ché con dugc minh hoa bing céc vi du va céc so d tong hop sau day, tuy nhién,
can phai hidu ring, cac vi du nay khong 1am gidi han v& pham vi ctia sang ché. Can hiéu ring
cac vi du duoc dua ra @& minh hoa céc phuong an nhét dinh va theo d6 khong nhim muc dich
giéi han pham vi ctia sang ché. Nén hiéu ring phuong sach c6 thé c6 nhiéu phuong 4n, bién
thé va duong luong ciia né ma c6 thé goi v cho ngudi ¢ hiéu biét trung binh trong linh vuc
nay ma khong tach rdi gioi han ciia sang ché va/hodc pham vi ctia yéu cau bao hé.

Trong nhiéu vi du va cic chét trung gian, c6 mot mit phing d6i xtmg c6 trong cac
phén tir dugce biéu hién tao thanh hop chit achiral, meso. Tuy nhién, c6 hoa hoc 1ap thé trong
ung gitta cac nhém ma dugc md ta. Vi du, (2-((3aR, S5s, 6aS)-5-(3, 4-diflophenoxy)
hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(4-hydroxyphenyl) etanon) c¢é cdu tric 16i dugc
thiét ké véi cac tén cAu hinh tuyét d6i. Danh phap ndy duge ding d& mé ta cac cAu hinh twong
mg cua aryl ete d6i v6i cac hydrogen déu cau. Trong vi du niy, phén tir thé 1a exo dbi véi
vong pyrolidin 16n cua hé hai vong. Ngugc lai, (1-(4-hydroxyphenyl)-2-((3aR,5r,6aS)-5-(4-
metoxyphenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanon) mo ta cAu hinh nguoc trong

do6 phan tir thé oxy 1a endo ddi véi vong pyrolidin va trén diém do6i di¢n cta hydro dau cau.
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Can hiéu rang khi nhiu ddng phan 14p thé c6 thé tdn tai, tit ca déu bao gbm trong pham vi

cua sang che.

Trong cac trudng hop trong d6 phan tir thé bét ky cling chita nguyén tir cacbon khéng
d6i ximg, cac hop chét trd nén bét d6i ximg va chung t6i sir dung dinh danh “rac” @& biéu thi
su tdng hop cta cac hdn hop raxemic cia cac vi du ndy. Nén hiéu ring cac chit ddng phan d6i

anh don c6 thé tach duoc tir hdn hop nay va duoc bao gdm trong pham vi ciia sang ché.
Thiét bj LCMS va cac phuong phap

Phuong phap A

Thiét bi: Agilent 1290 Infinity

Cot: Kinetex C18 (50mm X 2,1 mm X 1,7um)
Pha di dong (A): TFA 0,01% trong nude

Pha di dong (B): Axetonitril

Téc d dong: 0,3mL/ phut

Phuong phap B

Thiét bi: Waters 2695

Cot: Eclipse XDB-C18 (150mm X 4,6mm X 3,5um)
Pha di dong (A): 0,01% NH,OH

Pha di dong (B): Axetonitril

Téc d6 dong: 1,0 mL/ phut

Phuong phap C

Thiét bi: Waters 2695

Cot: Zorbax XDB C18 (150mm X 4,6mm X 3,5um)
Pha di dong (A): 0,01% NH4,OH

Pha di dong (B): Axetonitril

Tbc dd dong: 1,0 mL/ phat

Phuong phap D

Thiét bi: Waters 2695

Cot: Accentis Express (50mm X 4.6mm X 2.7um)
Pha di dong (A): axit formic 0,01% trong nudc
Pha di dong (B): Axetonitril
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Téc d6 dong: 0,5ml/ phut

Phuong phap E

Thiét bi: Agilent 1290 Infinity

Cot: Zorbax Eclipse Plus C18 RRHD (50mm X 2,1 mm X 1,8pum)
Pha di dong (A): TFA 0,01% trong nuéc

Pha di dong (B): Axetonitril

Téc d6 dong: 0,3mL/ phut

Phuong phap F

Thiét bi: Waters 2695

Cot: Gemini (50 mm X 3mm X 3um)

Pha di dong (A): axit formic 0,01% trong nudc
Pha di dong (B): Axetonitril

Téc d6 dong: 0,5ml/ phut

Phuong phép G

Thiét bi: Waters 2695

Cot: Gemini C18 (50 mm X 3.0mm X 3pm)
Pha di dong (A): TFA 0,01% trong nude
Pha di dong (B): Axetonitril

Téc d6 dong: 0,5ml/ phut

Phuong phép H

Thiét bi: Waters 2695

Cot: XTERRA C18(250mm X 4,6mm X Sum)
Pha di dong (A): Amoniac trong nude

Pha di dong (B): Axetonitril

Tbe @6 dong: 1,0mL/ phut

Phuong phép I

Thiét bi: Agilent 1290 Infinity

Cot: Kinetex C18 (50mm X 2,1mm X 2,6pm)
Pha di ddng (A): axit axetic 0,01% trong nudc
Pha di ddng (B): Axetonitril
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Téc d6 dong: 0,3mL/ phut

Phuong phéap J

Thiét bi: Agilent 1290 Infinity

Cot: Kinetex C18 (100mm X 4,6 mm X 2,1pm)
Pha di dong (A): TFA 0,01% trong nudce

Pha di ddng (B): Axetonitril

Téc d dong: 0,7 mL/ phit

Phuong phap K

Thiét bi: Agilent 1290 Infinity

Cot: Kinetex C18 (100mm X 4,6 mm X 2,6pm)
Pha di dong (A): TFA 0,01% trong nude

Pha di dong (B): Axetonitril

Téc dd dong: 0,7mL/ phut

Phuong phap L

Thiét bi: Agilent 1290 Infinity

Cot: Denali C18 (50mm X 2,1m X Spm)
Pha di dong (A): NH40OH 0,01%

Pha di dong (B): Axetonitril

Téc d6 dong: 0,7mL/ phut

Phuong phap M

Thiét bi: Agilent 1290 Infinity

Cot: Zorbax RRHD C18 (50mm X 2.1mm X 1.8pum)
Pha di dong (A): Axit axetic 0,01% trong nudc

Pha di dong (B): Axetonitril

Téc do dong: 0,3mL/ phut

Phuong phap N

Thiét bi: Waters 2695

Cot: Xbridge C18 (250mm X 4,6mm X 5pm)
Pha di dong (A): TFA 0,01% trong nudc

Pha di dong (B): Axetonitril
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Tbc d6 dong: 1,0mL/ phut

Phuong phap O

Thiét bi: Waters 2695

Cot: Ascentis Express C18 (50 mm X 2,1mm X 2,7pum)
Pha di ddng (A): axit formic 0,01% trong nudc

Pha di dong (B): Axetonitril

Téc @ dong: 0,5mL/ phut

Phuong phap P

Thiét bi: Agilent 1290 Infinity

Cot: Kinetex C18 (50mm X 2,1 mm X 1,7pum)
Pha di dong (A): Nude

Pha di dong (B): Axetonitril

Téc d6 dong: 0,3mL/ phut

Phuong phap Q

Thiét bi: Agilent 1290 Infinity

Cot: Kinetex C18 (50mm X 2,1mm X 1,7um)
Pha di dong (A): amoni axetat SmM trong nuéc
Pha di dong (B): Axetonitril

Téc d6 dong: 0,3mL/ phiit

Phuong phap R

Thiét bi: Waters Acquity SDS

Thoi gian chay: 5,20 phut

Cot: ACQUITY UPLC BEH C18, 1304, 1,7 um, 2,1mm X 50 mm — 50°C
Pha di ddng (A): Nudce + axit formic 0,1%

Pha di dong (B): Axetonitril+ axit formic 0,1%

Phuong phap S
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SFC du bi

Cot: AD-H 250x21mm

Tbc d6 dong: 80g/phut

Cosolvent: EtOH 35% NH4OH 10 mM Do: 207 nm

ABPR 100

Vi du 1—Piéu ché rac-4-(2-((3aR,5s,6aS)-5-(3,4-diflophenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)-1-hydroxyetyl)phenol

So dd 2:

F

o) OH HO 0\@\ .
~ O
H,
N “H NaBH4 EtOH TPP,DEAD (9 10% Pd/C, H, -
g EtOH, RT, 3 h
HN H 4

Cbz’ 0°C-RT,3h THF, 0 °C-RT, 18 h N H
! Buée 1 Budc 2 Coz’ Budc 3
Chét ddng phan chinh
+
OH
H", \
Nf “H f
cbz’
2A
Chét ddng phéan phy
F F

0 O
o H, /™ F .
HO ( ; 7
R 0 N “H _ > N “H
K2CO3, CH3CN NaBH,4, EtOH
0°C-RT,3h 0°C-RT, 3 h
r 5 6
Budc 4 Ho Buée 5

Hop chit 1 c6 thé dugc mua tir nha cung cip thuong mai. N6 ciing c6 thé duoc tdng hop dua
trén So dd 1, don sang ché quéc té sé PCT 2014048865 hodc don sang ché québc t& s6 PCT
2013091539.

Budce 1:

Diéu ché (3aR,5r,6aS)-benzyl 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat
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OH

Thém natri borohydrua (11,8g, 310,52mmol)) vao dung dich (3aR,6aS)-benzyl 5-
oxohexahydroxyclopenta[c]|pyrol-2(1H)-carboxylat (9,5g, 36,63mmol) trong etanol (300mL)
& 0°C. Khudy hén hop phan tmg & nhiét & phong trong 3h va c¢d dic hdn hop. Pha lodng
phin cin bang nudc (300mL) va chiét biang diclometan (500 mL x 3). Lam kho 16p hitu co
gom dugc qua natri sulfat khan, loc va c6 déc. Tinh ché nguyén ligu thd bing sic ky cot
HPLC khéng dbi xung (didu kién phén tich: cot: CHIRALPAK IA (250mm X 4,6mm X
5um), pha di dong: n-Hexan: DEA 0,1% trong etanol (50:50), Téc d6 dong: 1,0mL/ phut) dé
thu dugc hop chét tiéu d& (3aR,5r,6aS)-benzyl 5-hydroxyhexahydroxyclopenta[c]pyrol-
2(1H)-carboxylat (7,2g, hiéu sudt 75%, ddng phan 2 chu yéu) dang chit rin mau tring. M+H
tinh duoc: 262,32; M+H tim thiy: 262,1.

Trong qud trinh tinh ché ddéng phan phu 2A (3aR,5s,6aS)-benzyl 5-
hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,65g, hiéu suit 6,8%) ciing duoc
phén 14p dang chét 16ng khong mau.

Phuong phép két tinh dugc sir dung @& tach ddng phéan chinh ra khéi dong phéan phu.
Thém timg giot etyl axetat (180mL) vao hdn hop ddng phin khéng d6i quang (42g,
16,09mmol) trong hexan (400mL) & 75°C. Gia nhiét hdn hop & nhiét do nay kém khudy cho
t61 khi toan b chit rin duoc hoa tan. Sau d6 ¢b dic hdn hop & 75°C dén mot phén ba thé tich
ban du, tao mim v6i san phdm that va gitr dé tai két tinh & nhiét & phong trong 15h. Loc san
phim két tinh, rira bang etyl axetat 20% trong hexan (200mL) va lam kho dé thu dugc hop
chét tiéu d& 2 (36g, do tinh khiét khong dbi ximg 98,5%) dang chét rin mau tring. Nguyén
liéu nay duoc téi két tinh 14n nira tir etyl axetat-hexan st dung diéu kién & trén dé thu duogc
hop chit tiéu d& (3aR,5r,6aS)-benzyl 5-hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-
carboxylat (34g, d6 tinh khiét khong di xung 99,5%) dang chét rin mau tréng.

Bude 2:
DPidu ché (3aR,5s,6aS)-benzyl 5-(3,4-diflophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat
F
\\O
T
N—/ H
Cbz’
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Thém 3,4-diflophenol (0,6g, 4,59mmol), triphenyphosphin (0,66g, 2,528mmol) va
dietyl azo dicarboxylat (0,54mL, 3,44mmol) vao dung dich (3aR,5r,6aS)-benzyl 5-
hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,6g, 2,298 mmol) trong
tetrahydrofuran (20mL) & 0°C. Khudy hdn hop phan tmg & nhiét d6 phong trong 18h va cb
dac. Sau d6 tinh ché phén thd bing thiét bi tinh ché combiflash sir dung etyl axetat 20-25%
trong hexan d& thu dugc hop chit tiéu d& (3aR,5s,6aS)-benzyl 5-(3,4-
diflophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,34g, hiéu suit 39,67%) dang
chét 16ng mau vang nhat. M+H tinh dugc: 374,39; M+H tim thiy: 374,2.

Budce 3:

Pidu ché (3aR, 5s, 6aS)-5-(3, 4-diflophenoxy) octahydroxyclopenta[c]pyrol

Thém Pd/C 10% (0,1g, 4m 50%) vao dung dich (3aR,5s,6aS)-benzyl-5-(3,4-
diflophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,34g, 0,911mmol) trong
etanol (SmL). Khudy hén hop phan tng & nhiét 6 phong trong 3h trong khi quyén hydro. Loc
huyén phu qua xelit va rira tAm loc bang metanol. C6 dic dich loc gom duoc dé thu duoce hop
chét tidu d& (3aR, 5s, 6aS)-5-(3,4-diflophenoxy) octahydroxyclopenta[c]pyrol (0,2g, thé) dang
chét 16ng khong mau. M+H tinh dugc: 240,26; M+H tim thiy: 240,1.

Budce 4:

Diéu ché 2-((3aR, 5s, 6aS)-5-(3, 4-diflophenoxy) hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
(4-hydroxyphenyl) etanon

RS
@ F
O N s, H

HO
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Thém kali cacbonat (0,36g, 2,63mmol) vao dung dich (3aR, 5s, 6aS)-5-(3, 4-
diflophenoxy)octahydroxyclopenta[c]pyrol (0,2g, 0,878mmol) trong axetonitril (10mL), sau
d6 thém 2-brom-1-(4-hydroxyphenyl) etanon (0,18g, 0,878mmol). Khudy huyén phu tao
thanh & nhiét d9 phong trong 3h. Loc hdn hop phan tmg va c¢b dic dich loc. Tinh ché phan tho
bang thiét bi tinh ché combiflash st dung metanol 3% trong diclometan dé thu dugc hop chét
titu d& 2-((3aR,5s,6aS)-5-(3,4-diflophenoxy) hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(4-
hydroxyphenyl) etanon (0,28g, hiéu sut 85,36%) dang chét rin mau tring. M+H tinh duoc:
374,39; M+H tim thy: 374,2.

Bude 5:

Diéu ché rac-4-(2-((3aR, 5s, 6aS)-5-(3, 4-diflophenoxy) hexahydroxyclopenta[c]pyrol-2(1H)-
yl)-1-hydroxyetyl) phenol

HO

Thém natri bo hydrua (0,25g, 6,72mmol)) vao dung dich 2-((3aR,5s,6aS)-5-(3, 4-
diflophenoxy) hexahydroxyclopenta[c]|pyrol-2(1H)-yl)-1-(4-hydroxyphenyl) etanon (0,25g,
0,672mmol) trong etanol (5mL) & 0°C. Khudy hdn hop phan tung & nhiét d6 phong trong 3h
va ¢ dic. Pha lofing phan cin bing nude (50mL) va chiét bing diclometan (100mL x 2). Lam
khd 16p hitu co gom duge qua natri sulfat khan, loc va c¢6 dic. Tinh ché phan thd bang thiét bi
tinh ché combiflash sir dung metanol 4% trong diclometan dé thu dwoc hop chét tiéu dé rac-4-
(2-((3aR,5s,6aS)-5-(3,4-diflophenoxy) hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
hydroxyetyl) phenol (0,12g, hiéu suit 48,0%) dang chit rin mau tring. M+H tinh dugc:
376,41; M+H tim thdy: 376.2.

Vi du 2- Piéu ché 2-brom-1-(5-hydroxypyridin-2-yl)etanon

Céc a-halo keton khac d& str dung trong budc 4 trén duge diéu ché bang cac phuwong

phéap sau day

So dob 3
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0]
o O
A OH
) Y el B
HO™ N\ (COCH,. DMF _N i) TMSCH,N5, DCM:THF(1:1) _N
DCM, 0°C dén RT, ~HO _0°C dénRT, 2h HO
o i} ii) Aq HBr (47%)
RT dén 45 ’C, 16h 0°C dén RT, 2h
7 Budce 1 8 Budc 2 °

Budce 1:
Diéu ché 5-hydroxypicolinoyl clorua

0]

X Cl

Ho” ~=N

Thém tr tir oxalyl clorua (1,25mL, 14,37mmol) vao huyén phi axit 5-
hydroxypicolinic (1,0g, 7,18mmol) trong diclometan (70mL) va N,N-dimetyl formamit xtic
tac (0,2mL), & 0°C, d& huyén phu tao thinh 4m dén nhiét d6 phong va hdi luu trong 16h. Dé
hén hop mat dén nhiét d6 phong va ¢b dic trong chan khong dé thu dugc hop chét tidu dé 5-
hydroxypicolinoyl clorua (1,1g, thd), hop chét nay dugc ding cho budc tiép theo ma khong

can tinh ché thém.
Budce 2:
Diéu ché 2-brom-1-(5-hydroxypyridin-2-yl)etanon

0]

X Br

l
Ho N

Thém tir tir trimetyl silyl diazometan (9,5mL, 19,04mmol, 2M trong hexan) vao huyén
phtt  5-hydroxypicolinoyl clorua (1,lg, 7,18mmol, tho) trong hdn hop diclometan:
tetrahydrofuran (1:1, 50mL) & 0°C va khudy hdn hop phan tmg & nhiét d6 phong trong 2h.
Lam lanh hdn hop phan tmg dén 0°C va thém axit bromhydric nuéc (47%, 3mL, 19,04mmol).
Dé hdn hop phan tng 4m 1én nhiét d6 phong va khudy trong 2h. Loc chét rén tao thanh, rira
v6i diclometan, dietyl ete va lam khé d& thu dwoc hop chit tidu d& 2-brom-1-(5-
hydroxypyridin-2-yl)etanon (0,6g, thd) dang chat rin mau nau nhat. M+H tinh duge: 215,96;
M-+H tim thdy: 216,0.
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Vi du 3- Piéu ché 2-brom-1-(3-flo-4-hydroxyphenyl) etanon:

So 6 4:
O 0
Fj@)\ FM Br
HO Brzo (333;3"/?1 HBr in AcOH Hlilr 33% trong AcOH
10 11

Thém dung dich brom (0,53mL, 10,389mmol) trong 20mL axit bromhydric 33% trong
axit axetic vao huyén phu 1-(3-flo-4-hydroxyphenyl) etanon (2,0g, 12,98mmol) trong axit
bromhydric 33% trong axit axetic (200mL) & 0°C va khudy & nhiét d6 nay trong 3h. Pha
lodng hdn hop phan tmg bang nude da (100mL) va chiét bang etyl axetat (100 mL x 3). Lam
kh6 16p hiru co gom duoc qua natri sulfat khan, loc va ¢b ddc. Tinh ché phan thd bang sic ky
cot silica gel str dung etyl axetat 3% trong hexan d& thu dugc hop chét tiéu d& 2-brom-1-(3-
flo-4-hydroxyphenyl) etanon (1,5g, hiéu suit 49,66%) dang chét rin mau tring. M+H tinh
duogc: 232,95; M+H tim thiy: 233,0.

Vi du 4- Piu ché 2-brom-1-(6-flo-5-hydroxypyridin-2-yl)etanon:

So dd 5:
Fj!/\Nj CH3COONa, Br, FeNS-B mpsal Br EtO _ B0 “Sn(Bu)s Fl N ~
_ PPN, B | o
2 AcOH, 0°C-RT | TIPS U
HO 4n HO™ ;EAZ'ﬁCM PdPPhos TIPS, -
hdi Ivu toluen,
12 Buée 1 13 Buée 2 14 18h 15
Bude 3
0
NBS, THF:H,O0 F_ N Br
s, THr-Y. N
RT,1 15h |
A0 NF
Budce 4 16
Budc 1:
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Diéu ché 6-brom-2-flopyridin-3-ol

F _N._Br

N

HO N

Thém brom (0,23mL, 8,842mmol) vao dung dich 2-flopyridin-3-ol (1g, 8,842mmol)
va natri axetat (0,72g, 8,842mmol) trong axit axetic (10mL) & 0°C va khudy hdn hop phan
g & nhiét d6 phong trong 4h. Rét dung dich vao d4, didu chinh pH dén 6 bang cach st dung
dung dich natri hydroxit 2N va chiét bang etyl axetat (50 mL x 2). Lam kho 16p hitu co gom
duoc qua natri sulfat khan, loc va cd déc dé thu dugc san phém thé, tinh ché san phém nay
béng séc ky cot silica gel (etyl axetat 10%/hexan) dé thu dwoc hop chit tiéu dé 6-brom-2-
flopyridin-3-ol (0,5g, hiéu sudt 30%) dang chét 16ng khong mau. (M+H) tinh duge: 193;
(M+1) tim théy: 193.9

Buée-2:
Piéu ché 6-brom-2-flo-3-((triisopropylsilyl)oxy)pyridin

Fo N_ Br

T
TIPSO” N

Thém trietylamin (0,54mL, 3,906mmol) vao dung dich 6-brom-2-flopyridin-3-ol
(0,5g, 2,604mmol) trong tetrahydrofuran (20mL) va 1am lanh hdn hop phan tmg dén 0°C.
Thém timmg giot clotriisopropylsilan (0,73mL, 3,385mmol) va khudy dung dich & nhiét do
phong trong 2h. Pha lodng hdn hop phan tmg v6i nuée (30mL) va chiét v6i etyl axetat (50 ml
x 2). Lam kh6 16p hitu co gom dugc qua natri sulfat khan, loc va c6 dic dé thu dugce san phém
tho, tinh ché san phdm nay bing sic ky cot silica gel (5% etyl axetat/hexan) dé thu dugc hop
chét tiéu d& 6-brom-2-flo-3-((triisopropylsilyl)oxy)pyridin (0,8g, hi¢u sudt 87%) dang chit
16ng khéng mau. (M+H) tinh dwoc: 348.07; (M+1) tim thay: 348,1.

Budce-3:

Diéu ché 6-(1-etoxyvinyl)-2-flo-3-((triisopropylsilyl)oxy)pyridin
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Suc khi argon vao dung dich 6-brom-2-flo-3-((triisopropylsilyl)oxy)pyridin (0,4g,
1,148mmol) va tributyl(1-etoxyvinyl)stanan (0,43mL, 1,263mmol) trong toluen trong 10 phut.
Thém tetrakis(triphenylphosphin)paladin(0) va gia nhiét hdn hop phan tng & 100°C trong
18h. Loc dung dich qua xelit va ¢ dic dich loc d thu dugc hop chét tiéu dé 6-(1-etoxyvinyl)-
2-flo-3-((triisopropylsilyl)oxy)pyridin (0,36g, thd) dang gobm mau niu. (M+H) tinh duogc:
340.5; (M+1) tim thdy: 340,2

Budc-4:
Piéu ché 2-brom-1-(6-flo-5-hydroxypyridin-2-yl)etanon

o)

/)

HO

Thém N-bromsucxinimit vao dung dich 6-(1-etoxyvinyl)-2-flo-3-
((triisopropylsilyl)oxy)pyridin (8,46g, 24,93mmol) trong hdn hop tetrahydrofuran:nuéc
(280mL, 3:1) va khudy hén hop phan tmg & nhiét d6 phong trong 1,5h. Pha lodng hdn hop
phan g v6i nude (150mL) va chiét véi etyl axetat (300 mL x 2). Lam khd 16p hiru co gom
dwoc qua natri sulfat khan, loc va c6 dic dé thu duoc san phim tho, tinh ché san phdm nay
bang sic ky cot silica gel (etyl axetat 40%/hexan) dé thu dugc hop chét tiéu dé 2-brom-1-(6-
flo-5-hydroxypyridin-2-yl)etanon (5,5g, hiéu sudt 95%) dang gdbm mau nau. (M+H) tinh
duge: 235,02; (M+1) tim théy: 235,9

Céc o-halo keton nay duogc st dung trong Budc 4 va 5 ctia Vi du 1 dé didu ché cac

hop chét sau.

Béang-1: Cac hop chét dwoc diéu ché bang cach sir dung céc a-halo keton ctia Vi dy 2-4.

M+H
R i i M+H . Thoi gian Phuong
Cau trac Dang phap IUPAC tim )
tinh dugc , lyu (phut) | phap
thay

1-(4-hydroxyphenyl)-

H/ /| 2-(3aR,55,6aS)-5- |
o 2 3394|3392

N (pyridin-3- 1,392 G
d“ yloxy)hexahydroxyclo

HO penta[c]pyrol-2(1H)-
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yl)etanon

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
(pyridin-3-
yloxy)hexahydroxyclo
penta[c]pyrol-2(1H)-
yl)etyl)phenol

341,42

341,2

4,719

1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(pyridin-3-
yloxy)hexahydroxyclo
penta[c]pyrol-2(1H)-

yl)etanon

357,39

357,1

1,165

rac-2-flo-4-(1-
hydroxy-2-
((3aR,5s,6aS)-5-
(pyridin-3-
yloxy)hexahydroxyclo
penta[c]pyrol-2(1H)-
yl)etyl)phenol

359,41

359,92

0,915

1-(5-hydroxypyridin-
2-yl)-2-((3aR,5s,6aS)-
5-(3-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etanon

369,43

369,5

1,953
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rac-6-(1-hydroxy-2-
((3aR,5s,6a8)-5-(3-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-
yDetyl)pyridin-3-ol

371,44

371,5

1,699

1-(6-flo-5-
hydroxypyridin-2-yl)-
2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)etanon

375,38

375,1

2,038

rac-2-flo-6-(2-
((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-
3-ol

377,39

3774

1,99

1-(4-hydroxyphenyl)-
2-((3aR,5s,6aS)-5-((6-
metylpyridin-3-

yl)oxy)hexahydroxycl
openta[c]pyrol-2(1H)-

yl)etanon

| 353,43

3532

1,163

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-((6-
metylpyridin-3-
yl)oxy)hexahydroxycl
openta[c]pyrol-2(1H)-
yDetyl)phenol

355,45

355,2

7,816
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1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5s,6a8)-5-((6-
metylpyridin-3-
yl)oxy)hexahydroxycl
openta[c]pyrol-2(1H)-

yl)etanon

371,41

371,4

1,184

M
HO

rac-2-flo-4-(1-
hydroxy-2-
((3aR,5s,6aS)-5-((6-
metylpyridin-3-
yl)oxy)hexahydroxycl
openta[c]pyrol-2(1H)-
yl)etyl)phenol

373,43

373,2

1,077

2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-y1)-1-(5-
hydroxypyridin-2-

yl)etanon

357,39

357,2

1,593

rac-6-(2-
((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-y))-1-
hydroxyetyl)pyridin-
3-ol

359,40

359,2

2,697

1-(4-hydroxyphenyl)-
2-((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etanon

368,44

368,2

1,934
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rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etyl)phenol

370,45

370,2

1,942

1-(5-hydroxypyridin-
2-y1)-2-((3aR,5s,6aS)-
5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etanon

369,43

369,5

1,953

rac-6-(1-hydroxy-2-
((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-
yDetyl)pyridin-3-ol

371,44

371,5

1,668

1-(5-hydroxy-6-
metoxypyridin-2-yl)-
2-((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etanon

399,45

399,2

1,986

rac-6-(1-hydroxy-2-
((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etyl)-2-
metoxypyridin-3-ol

401,47

401,5

1,841
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1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etanon

386,43

386,5

2,033

rac-2-flo-4-(1-
hydroxy-2-
((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etyl)phenol

388,44

388.,5

1,929

1-(6-flo-5-
hydroxypyridin-2-yl)-
2-((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-yl)etanon

385,42
(M-H)

385,2
(M-
1H)

2,062

rac-2-flo-6-(1-
hydroxy-2-
((3aR,5s,6aS)-5-(4-
metoxyphenoxy)hexah
ydroxyclopenta[c]pyro
1-2(1H)-
yl)etyl)pyridin-3-ol

389,43

389,5

1,913

2-((3aR,5s,6aS)-5-
(3,4-
diflophenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

375,38

375,1

2,779
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rac-6-(2-
((3aR,5s,6aS)-5-(3,4-
diflophenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yD)-1-
hydroxyetyl)pyridin-
3-ol

3774

3772

1,535

4-(((3aR,5s,6aS)-2-(2-
(5-hydroxypyridin-2-
yl)-2-
oxoetyl)octahydroxycl
openta[c]pyrol-5-
yloxy)benzonitril

364,41

364,5

1,856

rac-4-(((3aR,5s,6aS)-
2-(2-hydroxy-2-(5-
hydroxypyridin-2-
yDetyl)octahydroxyclo
penta[c]pyrol-5-
yl)oxy)benzonitril

366,43

366,5

1,614

4-(((3aR,5s,6aS)-2-(2-
(6-flo-5-
hydroxypyridin-2-yl)-
2-
oxoetyl)octahydroxycl
openta[c|pyrol-5-
yl)oxy)benzonitril

382,4

382,3

1,917

rac-4-(((3aR,5s,6aS)-
2-(2-(6-flo-5-
hydroxypyridin-2-yl)-
2-
hydroxyetyl)octahydro
xyclopenta[c]pyrol-5-

384,42

384,2

1,82
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yl)oxy)benzonitril

4-(((3aR,5s,6aS)-2-(2-
(4-hydroxyphenyl)-2-
oxoetyl)octahydroxycl
openta[c]pyrol-5-
yl)oxy)benzonitril

363,42

363,2

1,969

rac-4-(((3aR,5s,6aS)-
2-(2-hydroxy-2-(4-
hydroxyphenyl)etyl)oc
tahydroxyclopenta[c]p
yrol-5-
yl)oxy)benzonitril

365,44

3652

1,92

2-((3aR,5s,6a8)-5-
(3.5-
diflophenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

375,38

3754

1,481

rac-6-(2-
((3aR,5s,6a8)-5-(3,5-
diflophenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-
3-ol

3774

3774

1,542
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2-((3aR,5s,6aS)-5-((5-
clopyridin-3-
yl)oxy)hexahydroxycl
openta[c]pyrol-2(1H)-
yl)-1-(4-
hydroxyphenyl)etanon

373,85

3733

1,835

rac-4-(2-
((3aR,5s,6aS)-5-((5-
clopyridin-3-
yl)oxy)hexahydroxycl
openta[c]pyrol-2(1H)-
yl)-1-
hydroxyetyl)phenol

375,86

3752

1,7

HO

rac-4-(2-
((3aR,5s,6a8)-5-((5-
flopyridin-3-
yl)oxy)hexahydroxycl
openta|c]pyrol-2(1H)-
yD-1-
hydroxyetyl)phenol

359,41

359,2

1,549

HO

2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yD-1-(4-
hydroxyphenyl)etanon

356,40

356,17

N/A

N/A

HO

rac-2-((3aR,5s,6aS)-5-
4
flophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-y1)-1-(4-
hydroxyphenyl)etanol

358,42

358,25

N/A

N/A
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Pdng phéan phu 2A tir budce 1 ciing c6 thé duge sir dung dé tao cac hop chit véi cdu

hinh tuong dbi ngugc nhu duge thé hién trong céc vi du sau day.

Vi du 6 - Piéu ché (3aR,5r,6aS)-benzyl 5-(4-metoxyphenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-carboxylat

So d 6
OH
‘\\OH ; ()
H(? OCHj H(\Q’ OCHj
TPP, DEAD,THF :

N H o ; N H

Cbz 60°C, MW, 2 h bz’
2A 17

Minor isor Ch4t ddng phan phu

Thém 4-metoxyphenol (0,81g, 6,51mmol), triphenyphosphin (1,87g, 7,16mmol) va
dietyl azo dicarboxylat (1,53mL, 9,76mmol) vao dung dich (3aR,5s,6aS)-benzyl 5-
- hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (1,7g, 6,51mmol) trong
tetrahydrofuran (12mL) & 0°C. Gia nhiét hdn hop phan tmg & 60°C trong 16 vi séng trong 2h
va ¢b dic. Sau d6 tinh ché phan tho bing thiét bi tinh ché combiflash st dung etyl axetat 15%
trong diclometan d& thu dwoc hop chit tiéu d& 17 (3aR,5r,6aS)-benzyl 5-(4-
metoxyphenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (1,02g, hiéu suit 42,0%)
dang chit 16ng mau ndu. M+H tinh duoc: 368,44; M+H tim thdy: 368,2.

Hop chét 17 c6 thé duoc tao bing phuong phap duoc sir dung dé diéu ché cac bude 4
va 5 ciia Vi du 1 va cac keton ctia Vi du 2-4 dé thu duoc 1-(4-hydroxyphenyl)-2-
((3aR,5r1,6aS)-5-(4-metoxyphenoxy)hexahydroxyclopenta|c]pyrol-2(1H)-yl)etanon va rac-4-
(1-hydroxy-2-((3aR,5r,6aS)-5-(4-metoxyphenoxy)hexahydroxyclopenta| c]pyrol-2(1H)-
yl)etyl)phenol (Bang 2). Cac hop chét bd sung duoc diéu ché biang cac quy trinh nay duoc

miéu ta trong Bang 2.

Bang-2: Céc chét trong tu dugc didu ché tir 2A.

Cau trac Danh phap IUPAC )
tinh dugc | tim lwu (phut) | phap
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thay

1-(4-hydroxyphenyl)-2-
((3aR,5r,6aS)-5-(4-
metoxyphenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)etanon

368,44

368,2

1,956

rac-4-(1-hydroxy-2-
((3aR,5r,6aS)-5-(4-
metoxyphenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)etyl)phenol

370,42

370,2

1,82

1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5r,6aS)-5-(4-
metoxyphenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)etanon

386,43

386,2

2,031

rac-2-flo-4-(1-hydroxy-2-
((3aR,5r,6aS)-5-(4-
metoxyphenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)etyl)phenol

388,44

388,2

1,921

1-(5-hydroxypyridin-2-
yl)-2-((3aR,5r,6aS)-5-(4-
metoxyphenoxy)hexahyd
roxyclopenta[c]pyrol-
2(1H)-yl)etanon

369,43

369,2

2,067

rac-6-(1-hydroxy-2-
((3aR,5t,6a8)-5-(4-
metoxyphenoxy)hexahyd

roxyclopenta[c]pyrol-

371,44

371,2

1,738
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2(1H)-yl)etyl)pyridin-3-

ol

4-(((3aR,5r,6aS)-2-(2-(5-
o %j/ 0\©\c hydroxypyridin-2-yl)-2-
~ N~ oxoetyl)octahydroxyclop | 364,41 364,4 | 1,905 A
HO enta[c]pyrol-5-
yl)oxy)benzonitril

rac-4-(((3aR,5r,6aS)-2-

H, ~° (2-hydroxy-2-(5-
HO K\gj, \Qc
N 'H

hydroxypyridin-2-

~ / 36643 (3662 [1,61 | A
o LN yletyl)octahydroxyclope
nta[c]pyrol-5-
yl)oxy)benzonitril
Vi du 7: Piéu ché rac-4-(2-((3aR,5s,6aS)-5-((2-flopyridin-3-

yl)oxy)hexahydroxyclopenta|c]pyrol-2(1H)-yl)-1-hydroxyetyl)phenol

Con duong téng hop khac dugce str dung dé tao ra cac vi du khac.

So dd 7
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F

OH “ Q\ / FE
H, -3 || ~Cl =N
g o/=N
- H, \_/ H S\
n—/H  TEA DCM 8 C5,C05 ACN 10% Pd/C, H, (9

CbZ’ 0°CtoRT,3h / 80°C,4h N "/H EtOH, RT, 3 h 7
Cbz’ HN—/ H
2 Budce 1 18 Budce 2 19 Bude 3 20
Chét déng phéan chinh
R Rk

0 =N
o YathY,
HO
TEA, ACN N—/ H N
oI ) NaBH,4, MeOH
0°C-RT, 3h Q)\\/ NaBHy, Ve d\/
Bude 4 2 BudcS 2

Buée 1:

Diéu ché (3aR,5s,6aS)-benzyl 5-((metylsulfonyl) oxy) hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

Thém trietylamin (3mL, 23,74mmol) vao dung dich (3aR, 5r, 6aS)-benzyl 5-
hydroxyhexahydroxyclopenta|c]pyrol-2(1H)-carboxylat (3,1g, 11,87mmol) trong diclometan
(30mL) & nhiét d6 phong. Lam lanh hdn hop phan tng dén 0°C va thém tir tir metansulfonyl
clorua (2,03g, 17,82mmol). D& hén hop tao thanh 4m dén nhiét d6 phong va khudy trong 3h.
Lam ngimg dung dich bang dung dich amoni clorua bdo hoa (25mL) va chiét véi diclometan
(200 mL x 3). Rira phan chiét gom dugc véi dung dich nudc mubi (100mL), 1am khé qua
natri sulfat khan, loc va cd dic dé thu duoc hop chét tiéu d& (3aR, 5s, 6aS)-benzyl 5-
((metylsulfonyl) oxy) hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (3g, 75%) dang chét
long khong mau. M+H tinh dugce: 340,41; M+H tim théy: 340,1.

Bude 2:

Pidu ché (3aR,5s,6aS)-benzyl  5-(2-flopyridin)  hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat
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Thém 2-flopyridin-3-ol (0,349g, 3,097mmol) va xesi cacbonat (1,353g, 4,128mmol)
vao dung dich (3aR, 5s, 6aS)-benzyl 5-((metylsulfonyl)oxy) hexahydroxyclopentac]pyrol-
2(1H)-carboxylat (0,7g, 2,064mmol) trong axetonitril (15mL), & nhiét do phong va khudy hdn
hop phan tmg & 80°C trong 4h. C6 dic hdn hop phan tng, pha loing phén cin bing nudc
(100mL) va chiét véi etyl axetat (200 mL x 2). Lam kho 16p hitu co gom dwoc qua natri sulfat
khan, loc va ¢b dic. Tinh ché phin thd bang thiét bi tinh ché combiflash sir dung 20-25% etyl
axetat trong hexan d& thu dugc hop chét tiéu d& (3aR,5s,6aS)-benzyl 5-(2-flopyridin)
hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,8g, thd) dang chit 1éng mau ving nhat.
M-+H tinh duoc: 357,16; M+H tim the“iy: 357,2.

Budc 3:

Diéu ché (3aR,5s,6aS)-5-((2-flopyridin-3-yl)oxy) octahydroxyclopenta[c]pyrol

Thém Pd/C 10 % (4m 50%) (0,4g) vao dung dich (3aR, 5s, 6aS)-benzyl 5-(2-
flopyridin) hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,8g, 1,40mmol) trong etanol
(40mL) va khudy hdn hop phan tng & nhiét d6 phong trong 3h trong khi quyén hydro. Loc
hdn hop phan tmg qua xelit va rira bing metanol. C6 dic dich loc gom dugc va 1am kho dé
thu dugc hop chét tiéu & (3aR,5s,6aS)-5-((2-flopyridin-3-yl)oxy)
octahydroxyclopenta[c]pyrol (0,4g, th) dang chét 1ong khong mau. M+H tinh dugc: 223,26;
M+H tim thdy: 223,3.

Budece 4:

Diéu ché 2-((3aR, 5s, 6aS)-5-((2-flopyridin-3-yl) oxy) hexahydroxyclopenta[c]pyrol-2(1H)-
yl)-1-(4-hydroxyphenyl) etanon

-56-
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Thém trietylamin (0,58mL, 4,053mmol) vao dung dich (3aR,5s,6aS)-5-((2-flopyridin-
3-yl)oxy) octahydroxyclopenta[c]pyrol (0,3g, 1,35mmol) trong axetonitril (10mL), sau d6
thém 2-brom-1-(4-hydroxyphenyl) etanon (0,232g, 1,081mmol) va khudy huyén phu tao
thanh & nhiét d6 phong trong 3h. C6 ddc hdn hop phan tng, pha lodng phan cin bing nudc
(50mL) va chiét véi etyl axetat (100 mL x 3). Lam kho 16p hitu co gom dugc qua natri sulfat
khan, loc va ¢ dic. Tinh ché phan thd bing thiét bi tinh ché combiflash st dung 2-3%
metanol trong diclometan dé thu dugc hop chét tiéu d& 2-((3aR,5s,6aS)-5-((2-flopyridin-3-
yl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(4-hydroxyphenyl) etanon (0,13g, hiéu suét
27%) dang chét rén mau tring. M-+H tinh duogc: 357,4; M+H tim thdy: 357,2

Bude 5:

Diéu ché rac-4-(2-((3aR, 5s, 6aS)-5-(2-flopyridin-3-yl)oxy hexahydroxyclopenta[c]pyrol-
2(1H)-yl)-1-hydroxyetyl) phenol

HO

Thém natri bo hydrua (0,15g, 4,21mmol) vao dung dich 2-((3aR,5s,6aS)-5-((2-
flopyridin-3-yl) oxy) hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(4-hydroxyphenyl) etanon
(0,15g, 0,421mmol) trong metanol (10mL) & 0°C va khudy huyén phii & nhiét d6 phong trong
3h. C6 ddc hdn hop phan tng; pha loing phin cin bang nudc (50mL) va chiét bang
diclometan (100 mL x 2). Lam kho 16p hitu co gom dugc qua natri sulfat khan, loc va c6 dac.
Tinh ché phén thé bang thiét bj tinh ché combiflash sir dung metanol 4% trong diclometan dé
thu duoc hop chét tiéu dé 4-(2-((3aR,5s,6aS)-5-(2-flopyridin-3-
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yl)oxyhexahydroxyclopenta[c|pyrol-2(1H)-yl)-1-hydroxyetyl) phenol (0,10g, higu suét
66,0%) dang chét rin mau tring. M+H tinh duogc: 359,41; M+H tim thdy: 359,2.

Vi du 8 — Piéu ché 6-((S)-1-hydroxy-2-((3aR,5R,6aS)-5-
phenoxyhexahydroxyclopenta|c|pyrol-2(1H)-yl)etyl)pyridin-3-ol

So dd 8:
OMs
OH H o~ CSZCO3 ACN /.0
Cbz/N H 7%
18
||O
H2, PdIC. 6:( @ EtN
EtOH 4 \
100%

RuCl(p-xymen)|[(S,S)-TsDPEN]

H H HCO,H/TEA (5:2) uo
sofe )
0o -
N H 72%
4 \N 51 ~ 52
=

HO
HO

Budce 1:
Diéu ché benzyl (3aR,5s,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

Thém phenol (9,27g, 98mmol) va xesi cacbonat (58,3g, 179mmol) vao dung dich da
khudy gdém benzyl (3aR,5r,6aS)-5 ((metylsulfonyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-
carboxylat (30,35g, 90mmol) trong 600mL axetonitril. Khudy hdn hop bang cach gia nhiét &
65°C trong hai gio va loc qua nut loc xelit. Rira nut loc xelit bang axetonitril. Gom dich loc va
¢d dic. Sic ky phan can hai 1an trén silica gel rira giai bing heptan/etyl axetat dé thu duoc
20,15g (67%) benzyl (3aR,5s,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat.
LCMS [M+H]" 338,3, 1,35 phit, phuwong phép R.

Budce 2:

Diéu ché (3aR,5s,6aS)-5-phenoxyoctahydroxyclopenta[c]pyrol
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Thém 2,9¢ PD/C 10% (loai degussa 4m) vao huyén pht d3 khudy cua benzyl
(3aR,5s,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (20,08g, 59,6mmol)
trong 700mL etanol. Khir khi hdn hop, suc va cho tiép xuc véi khi quyén hydro trong 1 gio.
Thém 2,7g 10% paladi trén cacbon khac va khudy hdn hop phan tng trong mét gior. Loc chét
xtc tic voi su hd trg cia etanol udt va c¢d dic dich loc dé thu dwoc 12,23g (100%)
(3aR,5s,6aS)-5-phenoxyoctahydroxyclopenta[c]pyrol. LCMS [M+H]" 204,3, 0,84 phut,
phuong phap R.

Budc 3:

Diéu ché 1-(5-hydroxypyridin-2-yl)-2-((3aR,5s,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-
2(1H)-yl)etan-1-on

Hai dung dich doc ldp chira 2-brom-1-(5-hydroxypyridin-2-yl)ethan-1-on (8,75g,
29,6mmol) trong 30 mL DMF va (3aR,5s,6aS)-5-phenoxyoctahydroxyclopentac]pyrol
(8,22g, 40,5mmol) trong 40 mL. DMF/2-metyltetrahydrofuran (1:3) dugc thém riéng biét &
cing téc d6 vao dung dich dang duoc khudy trietylamin (3,09mL, 22,18mmol) trong 20 mL
2-metyltetrahydrofuran trong bé d4 trong mot gid. Sau 1,5 gio khudy ké tir lic bat dau thém,
1am ngimg hdn hop phén tmg bang dung dich kali dihydro phosphat bdo hoa. Chiét 16p chira
nuée véi diclometan. Rira 16p hitu co voi nude mudi, 1am kho (Na,SO4), loc qua miéng loc
florisil véi su hd tro etyl axetat-etanol va cd dic thanh diu mau cam. Sic ky dau trén silica

gel rira giai bang diclometan-etyl axetat-EtOH.

Thém nude mudi vao dung dich phosphat chira nuée. Chiét véi etyl axetat, lam kho
16p hitu co (N2SO4) va loc qua miéng loc florisil véi su hd tro cia etyl axetat-EtOH. Dung
dich hitu co dugc c¢6 dac cho t6i khi quan sat théy tinh thé. Thu chét rin béng cach loc va lam
kh6. Thu duoc t6 hop 7,19g (72%) 1-(5-hydroxypyridin-2-yl)-2-((3aR,5s,6aS)-5-
phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)ethan-1-on. LCMS [M+H]" 339,3, 1,13 pht,
phuong phap R.

Buéec 4:
Diéu ché 6-((S)-1-hydroxy-2-((3aR,5R,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-
yl)etyl)pyridin-3-ol

Thém dung dich chira axit formic (4,01lmL, 106mmol) va trietylamin (5,94mL,
42,5mmol) vao dung dich dugc suc khi nito dd khudy chita 1-(5-hydroxypyridin-2-yl)-2-
((3aR,5s,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)ethan-1-on (7,19¢,
21,27mmol) va RuCl(p-xymen)[(S,S)-TsDPEN] (0,541g, 0,851mmol) trong 100mL DMEF.
Khudy hdn hop phan tmg & nhiét d6 phong qua dém. Lam ngimg phan tng bang dung dich
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NaHCOj; chira nuée. Thém etyl axetat va rira pha hitu co bang nuéc mubi, 1am khd (NaySOy)
va loc. Pua dich loc qua miéng loc florisil v6i su hd trg cia etyl axetat-etanol va cd dic. Sau
d6 séc ky phan can trén silica gel rira giai bang MeOH-DCM va ¢6 dic cho t6i khi quan sat
théy tinh thé. Thu chit rin béng cach loc, rira bﬁng heptan, éte, va 1am kho. Co dic dich loc
thu dugc 14n khac, ma duoc gom lai dé thu duge 5,15g 6-((S)-1-hydroxy-2-((3aR,5R,6aS)-5-
phenoxyhexahydroxyclopenta|c]pyrol-2(1H)-yl)etyl)pyridin-3-ol dang chét rin. Chét rén con
duge tinh ché bang SFC diéu ché (phuong phap S). Xir Iy dung dich metanol thu dugc bang
400mg chit chéng muéi Si-Triamine trong hon 8 gid, loc va ¢b dic @ thu duoc 4,07g (80%)
6-((S)-1-hydroxy-2-((3aR,5R,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-
yl)etyl)pyridin-3-ol. D6 tinh khiét > 98% va muc 6 Ruthenium tim thiy 13 54ppm. 'H NMR
(400MHz, DMSO-d6) & ppm 1,66 (dt, J=12,75, 4,75Hz, 2H) 1,83 — 1,94 (m, 2H) 2,30 (dt,
J=8,74, 6,69Hz, 2H) 2,52 — 2,60 (m, 4H) 2,65 (dd, J=12,10, 5,01Hz, 1H) 4,60 (dd, J=7,34,
5,14Hz, 1H) 4,80 (quin, J=4,62Hz, 1H) 4,99 (br s, 1H) 6,82 — 6,91 (m, 3H) 7,13 (dd, J=8,56,
2,81Hz, 1H) 7,23 — 7,31 (m, 3H) 8,03 (d, J=2,45Hz, 1H) 9,67 (br s, 1H); LCMS [M+H]"
341.4, 0,91 phut, phuong phéap R

Hoa hoc lap thé tuyét dbi duge xac nhan bang tinh thé hoc tia X.

Vi du 9 — Piéu ché 6-((R)-1-hydroxy-2-((3aR,5S,6aS)-5-
phenoxyhexahydroxyclopenta|c]pyrol-2(1H)-yl)etyl)pyridin-3-ol

Sodd9
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RuCl(p-xymen)[(R,R)-TsDPEN]

H
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Bude 1:

Piéu ché 6-((R)-1-hydroxy-2-((3aR,58S,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-
yl)etyl)pyridin-3-ol

Thém dung dich chta axit formic (0,112mL, 2,96mmol) va TEA (0,165mL,
1,18mmol) dung dich dwoc suc khi nito di duoc khudy 1-(5-hydroxypyridin-2-yl)-2-
((3aR,5s,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)ethan-1-on (0,20g,
0,59mmol) va RuCl(p-xymen)[(R,R)-TsDPEN] (0,015g, 0,024mmol) trong 15mL DMF.
Khuéy hdn hop phéan tmg & nhiét d6 phong qua dém. Lam ngimg phéan tmg bang dung dich
NaHCO; chtra nu6e. Thém etyl axetat va rira pha hitu co bang nuéc mudi, lam kho (Na,SOy)
va loc. Pua dich loc qua miéng loc florisil v&i su hd tro cta etyl axetat-etanol va co dic. Tinh
ché phin c3n bing SFC didu ché (phuong phap S) dé thu dugc 71mg (35%) 6-((R)-1-
hydroxy-2-((3aR,58S,6aS)-5-phenoxyhexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)pyridin-3-ol.
'H NMR (400MHz, DMSO-d6) & 9,68 (s, 1H), 8,02 (d, ] = 2,5Hz, 1H), 7,55 — 7,20 (m, 3H),
7,13 (dd, J = 2,8, 8,5Hz, 1H), 6,97 — 6,76 (m, 3H), 5,00 (s, 1H), 4,81 (p, J = 4,6Hz, 1H), 4,60
(t, J =5,6Hz, 1H), 2,79 — 2,44 (m, 5H), 2,44 — 2,18 (m, 2H), 2,04 — 1,79 (m, 2H), 1,66 (dt, J =
4,6, 12,7Hz, 2H); LCMS [M+H]Jr 341,3, 0,92min, phuong phéap R.

Vi du 10 — Diéu ché 6-((S)-2-((3aR,5R,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol

Sodd 10
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Budce 1:

DPiéu ché benzyl (3aR,5s,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

Thém 2-flophenol (7,89mL, 88mmol) vao huyén phu cia kali cacbonat (26,9g,
194mmol) trong MeCN (Thé tich: 400mL). Khudy hdn hop phan tmg & nhiét & phong trong
15 phut, sau do thém benzyl (3aR,5r,6aS)-5-
((metylsulfonyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (30g, 88mmol) dang
chét rdn vao huyén phu nay. Khudy huyén phii & nhiét 4o phong trong 10 phit va gia nhiét &
60°C qua dém va sau d6 thém 6 gid nita. Pha lodng phan tmg véi axetonitril bd sung (200mL)
va gia nhiét qua dém. D& huyén pht ngudi d&n nhiét d6 phong va loc qua nut loc Xelit. Lam
bay hoi mdt phan dich loc va pha lofing véi EtOAc (200mL) va nudc (200mL). Rira 16p hiru
co bang bing dung dich NaHCO; bdo hoa, lam khd qua MgSOy, loc va ¢d dic. Nap phan cin
vao cot Redisep 750g va rira giai bing n-heptan: EtOAc gradient (0-40%). Thu cac phin, gom
va lam bay hoi dé thu dugc ddu mau vang nhat, két tinh dau nay trén bang cach dé yén dé thu
dugc benzyl (3aR,5s,6aS)-5-(2-flophenoxy)hexahydroxyclopentalc]pyrol-2(1H)-carboxylat
(22,6g; hiéu sudt 72%). LC-MS: [M+H]" 356,3, Rt = 1,88 phiit, phwong phap R.

Budc 2:
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Diu ché (3aR,5s,6aS)-5-(2-flophenoxy)octahydroxyclopenta[c]pyrol

Nap 10% paladi trén cacbon (dm — degussa) (0,644g, 0,605 mmol; 10 mol %) vao
dung dich dugc khudy chira benzyl (3aR,5s,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c|pyrol-2(1H)-carboxylat (22,6g, 60,5mmol) trong etanol
(Thé tich: 400mL) trong nito. Sau d6 dit huyén pht d3 khudy trong béng khi hydro (mot s6
giai doan chan khong/giai doan nap hoan thanh) va sau d6 khudy & nhiét 4o phong trong 2
gid. Pat hdn hop phén tmg trong khi quyén N,. Loai bd chét xtc tac qua viée loc hiit qua nut
loc xelit, va c6 dac dich loc trong vacuuo d& thu duogc (3aR,5s,6aS)-5-(2-
flophenoxy)octahydroxyclopenta[c]pyrol dang diu mau vang nhat (14,2 g; hidu suit 100%).
LC-MS: [M+H]" 222,2 Rt = 0,85 pht, phuong phap R.

Bude 3:

Didu ché  2-((3aR,5s,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(5-
hydroxypyridin-2-yl)etan-1-on

Dung dich A: (3aR,5s,6aS)-5-(2-flophenoxy)octahydroxyclopenta[c]pyrol (9,48g,
42.9mmol) va trietylamin (3,45mL, 24,74mmol) trong DMF (45mL). Dung dich B: 2-brom-1-
(5-hydroxypyridin-2-yl)etan-1-on (9,5g, 33,0mmol) trong DMF (45mL).

Bom cing lic dung dich A va dung dich B (& 1,0 ml/ phiit) trdn bing may tron T-
piece, sau d6 1a vong phan tmg 10ml (tbng thoi gian duy tri 5 phut), va thu phin ra vao lo
phan tng dugc khudy chira diclometan va dung dich KH,PO,4 10%. Tach dung dich hai pha,
va lam khd 16p hitu co qua Na,SOy, 1am bay hoi trong chan khéng cao d loai bo dung moi
nhidu nhit ¢6 thé ma khong can gia nhiét bé nuée trén 20°C. Sau d6 nap dung dich cam/niu
sm vao nit loc silica kho 16n, va rira bing DCM, sau d6 rira giai qua cot Redisep 750g st
dung cOt gradient DCM/ [EtOAc/ EtOH (3:1)] dé& thu duoc 2-((3aR,5s,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(5-hydroxypyridin-2-yl)ethan-1-on
dang bot mau cam (6,7g). LC-MS: [M+H]" 357,3, Rt = 1,08 pht, phuong phép R.

Budc 4:
Piéu ché 6-((S)-2-((3aR,5R,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

Khtr khi 2-((3aR,5s,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
(5-hydroxypyridin-2-yl)etan-1-on (6,7g, 18,8mmol) trong DMF (Thé tich: 94mL) trong dong
N, trong 10 phat. Nap vao hdn hop phan tng hdn hop tao sin gém axit formic (3,55mL,
94mmol) va trietylamin (5,24mL, 37,6mmol). Sau d6 cho vao hdn hop nay chit xuc tac

RuCl(p-xymen)-[(S,S-pTs-DPEN)] (0,359g, 0,564mmol), va khudy phan tmg & nhiét do
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phong trong khi quyén N tro. Sau 16 gid, thém chét xuc tic bd sung (Imol %) (téng 4 mol %
dugc thém vao phan tng) va khudy phan ting thém 7 gid. Lam ngimg phan tmg véi dung dich
NaHCO; bdo hoa va pha losing bang EtOAc. Lam khé 16p hitu co qua Na,SOq, loc va cd dic
(bé nuée 40°C) thanh cin thd mau nau t6i, can nay dugc nap truc tiép vao silica khd (dang
DMF c¢6 dic) va rira giai bing cot Redisep 330g voi DCM / MeOH (0-30%) @& thu dugc chat
rén mau xanh 14 cdy nhat. Pua chét rin vao trong metyl tert-butyl éte (MTBE) hdi luu, va
duoc loc néng. X 1y dich loc bing than, loc va 1am bay hoi dé thu dwoc chét ran. Pua chét
rén nguoc lai MTBE néng (150mL), sau d6 thém n-heptan (150mL), va tai két tinh qua dém,
sau d6 loc va rira giai bing n-heptan thu dugc chit rin mau tring dyuc. Lam kho chét rin trong
16 nuéng chan khong trong 3 ngay (& 40°C) dé thu dugc 6-((S)-2-((3aR,5R,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol (3,38g). 'H
NMR (400MHz, DMSO-d6) & 9,67 (s, 1H), 8,13 — 7,87 (m, 1H), 7,29 (d, J = 8,5Hz, 1H), 7,22
— 7,00 (m, 4H), 7,00 — 6,77 (m, 1H), 4,99 (s, 1H), 4,84 (q, J = 4,4Hz, 1H), 4,60 (s, 1H), 2,77 -
2,40 (m, 5H), 2,39 — 2,20 (m, 2H), 1,93 (dd, J = 4,3, 8,8Hz, 2H), 1,65 (dt, ] = 4,8, 13,0Hz,
2H).LC-MS: [M+H]" 359,4 Rt = 0,93 phuit, phwong phép R.

Hoa hoc 1ap thé tuyét di duoc x4c dinh bang tinh thé hoc tia X.

Vi du 11 — Piéu ché 6-(R)-2-((3aR,58S,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol

Sodd 11
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Budce 1:

Piéu ché 6-((R)-2-((3aR,5S,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

Khtr khi 2-((3aR,5s,6aS)-5-(2-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
(5-hydroxypyridin-2-yl)etan-1-on (0,25g, 0,70mmol) trong DMF (Thé tich: ImL) trong dong
N, trong 10 phut. Nap vao hdn hop phan tmg bang hdn hop tao sin gdm axit formic (49,9mg,
0,70mmol) va trietylamin (0,196mL, 1,40mmol). Sau d6 cho vao hdn hop nay chét xuc tic
RuCl(p-xymen)-[(R,R-pTs-DPEN)] (13,4mg, 0,021mmol), va khudy phan mg & nhiét d6
phong trong khi quyén N, tro qua dém. Lam ngimg phan tmg bing dung dich NaHCOj3 béo
hoa va pha logng véi EtOAc. Lam khé 16p hitu co qua NaySOy, loc va ¢b dic. Tinh ché phan
cin biang SFC (phwong phdp S) @ thu dwoc 6-(R)-2-((3aR,5S,6aS)-5-(2-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-hydroxyetyl)pyridin-3-ol dang bot mau
be (121mg, 46%). "H NMR (400MHz, DMSO-d6) & 9,69 (s, 1H), 8,02 (d, J = 2,4Hz, 1H),
7,29 (d, J = 8,5Hz, 1H), 7,24 — 6,99 (m, 4H), 6,99 — 6,80 (m, 1H), 4,98 (d, J = 4,4Hz, 1H),
492 — 4,77 (m, 1H), 4,60 (dt, J = 4,5, 8,4Hz, 1H), 2,74 — 2,44 (m, 5H), 2,42 — 2,18 (m, 2H),
2,06 — 1,82 (m, 2H), 1,65 (dt, J = 4,9, 13,1Hz, 2H). LC-MS: [M+H]" 359,4 Rt = 0,99 phit,
phuong phép R.

Bang-3: Céac hop chét sau ddy dwoc diéu ché bang phuong phap dugc md ta & trén.

M+H M+H | hei
. Phuon
Cau tric Danh phép IUPAC tinh tim gian luu ]
. - g phap
duge thdy | (Phut)

-65-




27069

1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-((2-
metylpyridin-3-
yl)oxy)hexahydroxyclop
enta|c]pyrol-2(1H)-

yl)etanon

353,4

353,2

0,864

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-((2-
metylpyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-
yl)etyl)phenol

355,44

355,2

1,091

1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
phenoxyhexahydroxyclo
penta[c]pyrol-2(1H)-

yl)etanon

338,41

338,2

1,964

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
phenoxyhexahydroxyclo
penta[c]pyrol-2(1H)-
yl)etyl)phenol

340,42

340,2

1,822

1-(5-hydroxypyridin-2-
y1)-2-((3aR,5s,6aS)-5-
phenoxyhexahydroxyclo
penta|c]pyrol-2(1H)-

yl)etanon

339,40

339,2

6,337

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
phenoxyhexahydroxyclo
penta[c]pyrol-2(1H)-

341,42

341,2

1,936
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yl)etyl)phenol

2-((3aR,5s,6aS)-5-((6-
flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-(5-hydroxypyridin-2-

yl)etanon

358,38

358,2

1,744

rac-6-(2-((3aR,5s,6aS)-
5-((6-flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-hydroxyetyl)pyridin-
3-ol

360,39

360,2

1,487

HO

1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(pyridin-3-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-

yl)etanon

357,39

357,2

2,284

rac-4-(2-((3aR,5s,6aS)-
5-((6-flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-hydroxyetyl)phenol

359,41

359,2

2,095
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1-(5-hydroxypyridin-2-
y)-2-((3aR,5s,6aS)-5-
(-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yl)etanon

369,43

369,5

1,953

rac-6-(1-hydroxy-2-
((3aR,5s,6aS)-5-(3-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yDetyl)pyridin-3-

ol

371,44

371,5

1,699

2-((3aR,5s,6aS)-5-(2-
flophenoxy)hexahydrox
yclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

356.,4

356,2

1,991

rac-4-(2-((3aR,5s,6aS)-
5-(2-
flophenoxy)hexahydrox
yclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

358.,4

358,2

1,839

2-((3aR,5s,6aS)-5-(2-
flophenoxy)hexahydrox
yclopenta[c]pyrol-
2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

3573

357,2

2,022
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rac-6-(2-((3aR,5s,6aS)-
5-(2-
flophenoxy)hexahydrox
yclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

3594

359,2

1,755

3-(((3aR,5s,6aS)-2-(2-
(5-hydroxypyridin-2-yl)-
2-
oxoetyl)octahydroxyclo
penta[c]pyrol-5-
yl)oxy)benzonitril

364,4

364,2

1,965

2-((3aR,5s,6aS)-5-(2,4-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yD)-1-(5-
hydroxypyridin-2-

yl)etanon

375,39

3754

2,084

rac-6-(2-((3aR,5r,6aS)-
5-(2,4-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

377,16

377,2

2,374

2-((3aR,5s,6aS)-5-(2,6-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

374,4

374,2

3,024
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rac-4-(2-((3aR,5s,6aS)-
5-(2,6-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yD)-1-
hydroxyetyl)phenol

376,41

376,2

2,756

2-((3aR,5s,6aS)-5-(2,6-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

375,38

375,1

2,876

rac-6-(2-((3aR,5s,6aS)-
5-(2,6-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yD)-1-
hydroxyetyl)pyridin-3-ol

3774

3772

2,672

2-((3aR,5s,6aS)-5-(2,4-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

374,39

374,1

1,514

rac-4-(2-((3aR,5s,6aS)-
5-(2,4-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

376,42

376,1

2,957
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1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-((2-
metoxypyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-

yl)etanon

369,43

369,2

1,856

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-((2-
metoxypyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-
yl)etyl)phenol

371,44

371,2

1,652

2-((3aR,5s,6aS)-5-(2-
flo-6-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

387,42

387,1

2,973

rac-6-(2-((3aR,5s,6aS)-
5-(2-flo-6-
metoxyphenoxy)hexahy
droxyclopentalc]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

389,43

389,2

2,503

1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(pyridin-4-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-

yl)etanon

339,0

339,2

3,141
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rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
(pyridin-4-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-
yletyl)phenol

341,42

341,2

3,532

1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(isoquinolin-5-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-

yl)etanon

389,46

389,2

1,462

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
(isoquinolin-5-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-
yl)etyl)phenol

391,47

391,2

1,326

2-((3aR,5s,6aS)-5-((2-
flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-(5-hydroxypyridin-2-

yl)etanon

358,38

358,2

1,853

rac-6-(2-((3aR,5s,6aS)-
5-((2-flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-hydroxyetyl)pyridin-
3-ol

360,39

360,2

1,386
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1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5s,6aS)-5-((2-
flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-

yl)etanon

375,38

375,1

1,72

HO

rac-2-flo-4-(2-
((3aR,5s,6aS)-5-((2-
flopyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-hydroxyetyl)phenol

377.4

3772

1,67

2-((3aR,5s,6aS)-5-(2-
flo-4-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yD)-1-(5-
hydroxypyridin-2-

yl)etanon

371,17

371,2

3,109

rac-6-(2-((3aR,5s,6aS)-
5-(2-flo-4-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yD)-1-
hydroxyetyl)pyridin-3-ol

373,43

373,2

2,628

1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(pyrazin-2-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-

yl)etanon

340,38

340,2

2,517
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rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
(pyrazin-2-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-
yl)etyl)phenol

342,40

3423

6,803

2-((3aR,5s,6aS)-5-(2-
flo-3-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

371,42

371,2

3,109

rac-6-(2-((3aR,5s,6aS)-
5-(2-flo-3-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

373,43

373,5

2,616

2-((3aR,5s,6aS)-5-(2-
flo-5-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yD)-1-(5-
hydroxypyridin-2-

yl)etanon

387,42

387,2

3,011

rac-6-(2-((3aR,5s,6aS)-
5-(2-flo-5-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

389,43

389,2

2,535
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2-((3aR,5s,6aS)-5-(2-
flo-5-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

386,43

386,2

2,6

rac-4-(2-((3aR,5s,6aS)-
5-(2-flo-5-
metoxyphenoxy)hexahy
droxyclopenta|c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

388,44

388.3

2,752

2-((3aR,5r1,6aS)-5-(2,3-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yD)-1-(5-
hydroxypyridin-2-

yl)etanon

375,14

3754

1,477

rac-6-(2-((3aR,5s,6aS)-
5-(2,3-
diflophenoxy)hexahydro
xyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

377,16

3772

2,585

2-((3aR,5s,6aS)-5-(2-
flo-3-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yD)-1-(5-
hydroxypyridin-2-

yl)etanon

387,42

387,2

2,54
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rac-6-(2-((3aR,5s,6aS)-
5-(2-flo-3-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

389,43

389,2

2,493

2-((3aR,5s,6aS)-5-(2-
flo-3-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

370,43

370,2

2,9

rac-4-(2-((3aR,5s,6aS)-
5-(2-flo-3-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

372,45

372,2

2,851

2-((3aR,5s,6aS)-5-(2-
flo-3-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

386,43

386,2

2,795

HO

rac-4-(2-((3aR,5s,6aS)-
5-(2-flo-3-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yD)-1-
hydroxyetyl)phenol

388,44

388,5

2,717
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2-((3aR,5s,6aS)-5-((2-
flo-6-metylpyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
1-(5-hydroxypyridin-2-

yl)etanon

372,41

372,2

2,63

rac-6-(2-((3aR,5s,6aS)-
5-((2-flo-6-
metylpyridin-3-
yl)oxy)hexahydroxyclop
enta[c]pyrol-2(1H)-yl)-
ll-hydroxyetyl)pyridin-
3-ol

374,42

374,2

2,36

2-((3aR,5s,6aS)-5-(2-
flo-6-
metoxyphenoxy)hexahy
droxyclopenta[c]pyrol-
2(1H)-yD)-1-(4-
hydroxyphenyl)etanon

386,43

386,2

2,807

rac-4-(2-((3aR,5s,6aS)-
5-(2-flo-6-
metoxyphenoxy)hexahy
droxyclopenta|c]pyrol-
2(1H)-yD)-1-
hydroxyetyl)phenol

388,44

3883

2,727

2-((3aR,5s,6aS)-5-(2-
clophenoxy)hexahydrox
yclopenta[c]pyrol-
2(1H)-yD)-1-(5-
hydroxypyridin-2-

yl)etanon

373,85

373,1

2,891
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Cl

rac-6-(2-((3aR,5s,6aS)-
5-(2-
clophenoxy)hexahydrox
yclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)pyridin-3-ol

375,86

375,1

2,613

1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(pyrimidin-5-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-

yl)etanon

340,16

340,2

2,262

HO

rac-4-(1-hydroxy-2-
((3aR,5s,6aS)-5-
(pyrimidin-5-
yloxy)hexahydroxyclope
nta[c]pyrol-2(1H)-
yl)etyl)phenol

342,40

342,3

2,05

2-((3aR,5s,6a8)-5-(2-
flo-4-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-(4-
hydroxyphenyl)etanon

370,43

370.2

2,913

rac-4-(2-((3aR,5s,6aS)-
5-(2-flo-4-
metylphenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

372,45

372,2

2,852
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6-((S)-2-((3aR,5R,6aS)-
5-((2-flopyridin-3-

/N H _ M| yl)oxy)hexahydroxyclo

HOQ—QN@Q,.O g yhoxy)hexahydroxyclop 360,16 3602 |1276 |A

enta[ c]pyrol-2(1H)-yl)-

1-hydroxyetyl)pyridin-

3-0l

Chét ddng phan phu 2A ciing c6 thé duge st dung d& tao cac hop chét vai ciu hinh

tuong dbi ngugc nhu dugce thé hién trong céc vi du sau.

Vi du 12- Diéu ché (3aR,5r,6aS)-benzyl 5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-carboxylat

So db 12:
OH
0]
S 0/ (; ©
g o % H :
., o) H,,' 0 F .
N l "/H TEA,DCM "/H Cs,CO3, CH3CN, N "/H
Cbz’ 0°CtoRT3h 80°C, 18 h by
2A Buée 1 23 Budc 2 24
Chét ddng phén chinh
Budce 1:

Diéu ché (3aR,5s,6aS)-benzyl 5-((metylsulfonyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

Thém trietylamin (2,24mL, 16,091mmol) vao dung dich (3aR,5s,6aS)-benzyl 5-
hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (1,4g, 5,364mmol) trong diclometan
(30mL) & nhiét 46 phong. Lam lanh hdn hop phan tmg dén 0°C va thém tir tir metansulfonyl
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clorua (1,1mL, 10,727mmol). D& hdn hop tao thanh 4m 1én nhiét 4o phong va khudy trong 3h.
Pha loang dung dich véi nu6c d4 (25mL) va chiét bang diclometan (100 mL x 3). Rita dich
chiét gom duogc véi dung dich natri bicacbonat (100mL), 1am khé qua natri sulfat khan, loc va
0 dic d& thu dwoc hop chit tiéu &  (3aR,5s,6aS)-benzyl  5-
((metylsulfonyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (1,8g, 98,9%) dang chit
16ng mau niu. M+H tinh duoc: 340,4 ; M+H tim thiy: 340,1.

Bude 2:

Piéu ché (3aR,5r,6aS)-benzyl  5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

Thém 4-flophenol (1,0g, 8,849mmol) va xesi cacbonat (2,87g, 8,849mmol) vao dung
dich (3aR,5s,6aS)-benzyl 5-((metylsulfonyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-
carboxylat (1,5g, 4,424mmol) trong axetonitril (20mL) & nhiét do phong. Gia nhiét hon hop
phan g & 80°C trong 18h. Sau khi hoan thanh phéan tmg (kiém soat bdi TLC), loc hdn hop
phan tmg va cb dic dich loc. Tinh ché phin cin bang thiét bi tinh ché combiflash sir dung etyl
axetat 10% trong hexan d& thu duoc hop chét tiéu dé (3aR,5r,6aS)-benzyl 5-(4-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,7g, hiéu sult 44,58%) dang
chét 16ng khong mau. M+H tinh dwoc: 356,4; M+H tim thiy: 356,3.

Bang-4: Cac hop chét sau ddy duoc diéu ché bang phwong phap cta Vi du 12.

M+H - MFH | i
A Phuon
Cau trtc Danh phap IUPAC tinh tim gian luwu ]
% h g phép
duoc thdy | (Phit)
2-((3aR,5r1,6a8S)-5-(4-
y O\©\F flophenoxy)hexahydr
oxyclopenta[c]pyrol- | 3°0:4 | 356,2
o | ;H yclopenta[c]py 2061 | A
2(1H)-yl)-1-(4-
hydroxyphenyl)etano
HO .
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rac-2-flo-4-(2-
((3aR,5r1,6a5)-5-(4-
flophenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

358,4

358,2

1,886

1-(3-flo-4-
hydroxyphenyl)-2-
((3aR,5r,6aS)-5-(4-
flophenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)etanon

374,39

374,5

2,055

rac-2-flo-4-(2-
((3aR,5r,6a8)-5-(4-
flophenoxy)hexahydr
oxyclopenta[c]pyrol-
2(1H)-yl)-1-
hydroxyetyl)phenol

376,41

376,3

8,537

1-(4-
hydroxyphenyl)-2-
((3aR,5s,6aS)-5-
(pyridin-3-
yloxy)hexahydroxycl
openta[c]pyrol-
2(1H)-yl)etanon

339,40

339,2

1,063

rac-4-(1-hydroxy-2-
((3aR,5t,6aS)-5-
(pyridin-3-
yloxy)hexahydroxycl
openta[c]pyrol-
2(1H)-yletyl)phenol

341,42

3412

7,231
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2-((3aR,5r,6aS)-5-
(3.4-
diflophenoxy)hexahy
droxyclopenta[c]pyr
ol-2(1H)-yl)-1-(4-
hydroxyphenyl)etano

n

374,39

3744

2,105

rac-4-(2-
((3aR,5r,6aS)-5-(3,4-
diflophenoxy)hexahy
droxyclopenta[c]pyr
ol-2(1H)-yD)-1-
hydroxyetyl)phenol

376,4

376,2

1,348

rac-6-(2-
((3aR,5r,6aS)-5-(3,4-
diflophenoxy)hexahy
droxyclopenta[c]pyr
ol-2(1H)-yl)-1-
hydroxyetyl)pyridin-
3-ol

377,39

3774

1,863

2-((3aR,5r,6aS)-5-
(3,5-
diflophenoxy)hexahy
droxyclopenta[c]pyr
ol-2(1H)-yl)-1-(5-
hydroxypyridin-2-

yl)etanon

375,38

375,4

1,988

rac-6-(2-
((3aR,5r,6aS)-5-(3,5-
diflophenoxy)hexahy
droxyclopenta[c]pyr
0l-2(1H)-yl)-1-

377,4

3774

1,845

-82-




27069

hydroxyetyl)pyridin-
3-ol

Vi du 13- Diéu ché rac-2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-

2(1H)-yl)-1-(1H-pyrazol-4-yl)etanol

So do 13:
tributyl(1-
etoxyvinyl)stanan,
Pd(PPhs), toluen, H o
(Boc),0, EtsN, DMAP 100°C, 12h NBS, THF, H,0 ] < ] \©\
Br Br s , Hol
CHiCN,0°C-RT,2h 7 0°C-RT,1h Br N7 F
N Bod N N KoCOs, CHCN
Boc 3 Boc 0°C-RT,2h
25 Bude 1 26 Bude 2 27 Bude 3 28 i
Buéc 4
HCl trong dioxan H o H o
DCM, 0 °G-RT, 2h 0 /§:[ \©\ NaBHj, MeOH, 2 h 0 @ \©\
_— N7 - %
. HN . HN
Budce 5 Hel 30 Budc 5 3
Budce 1:

Diéu ché tert-butyl 4-brom-1H-pyrazol-1-carboxylat

Br
ij
N

/
Boc

29

Thém boc anhydrit (2,34mL, 10,2mmol) vao dung dich 4-brom-1H-pyrazol (1g,
6,8mmol), trietylamin (3,3mL, 23,8mmol) va 4-dimetylaminopyridin (0,166g, 1,36mmol)

trong axetonitril (20mL) & 0°C va khudy hdn hop phan tmg & nhiét 4 phong trong 2h. Pha

lodng hdn hop phan tng v6i nude va chiét véi etyl axetat (100 mL x 3). Rira dich chiét hitu co

gom duoc v6i nude (100mL), nude mudi (100mL), lam khé qua natri sulfat khan va lam bay

hoi. Tinh ché nguyén liéu tho bang thiét bi tinh ché combiflash sir dung etyl axetat 10% trong

hexan dé thu dugc hop chét tidu d tert-butyl 4-brom-1H-pyrazol-1-carboxylat (1,65g, hiéu
sudt 98%) dang chit long khéng mau. 'H NMR (400MHz, CDCls) § 8,09 (s, 1H), 7,66 (s,

1H), 1,65 (s, 9H).

Budc 2:
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Diéu ché tert-butyl 4-(1-etoxyvinyl)-1H-pyrazol-1-carboxylat

Suc khi nito vao dung dich tert-butyl 4-brom-1H-pyrazol-1-carboxylat (0,75g,
3,03mmol) va tributyl(1-etoxyvinyl)stanan (1,13mL, 3,34mmol) trong toluen (10mL) trong 15
phut. Thém tetrakis(triphenylphosphin)paladin(0) (0,175g, 0,152mmol) va gia nhiét hdn hop
phan tmg & 110°C trong 12h. Loc hdn hop phan tmg qua xelit va lam bay hoi dich loc dé thu
duoc hop chét tiéu dé tert-butyl 4-(1-etoxyvinyl)-1H-pyrazol-1-carboxylat (0,7g, thd) dang
chét 16ng mau den. Nguyén liéu thé dugc dua vao budc tiép theo ma khong can tinh ché

thém.

Budc 3:

Diéu ché tert-butyl 4-(2-bromaxetyl)-1H-pyrazol-1-carboxylat

Thém N-bromsucxinimit (0,52g, 2,94mmol) vao dung dich tert-butyl 4-(1-etoxyvinyl)-
1H-pyrazol-1-carboxylat (0,7g, 2,94mmol) trong tetrahydrofuran (15mL) va nuéc (SmL) &
0°C va khudy hdn hop phan tng & nhiét 46 phong trong 1h. Pha lodng hdn hop phan tng véi
nude va chiét véi etyl axetat (100 mL x 2). Rura dich chiét hiru co gom duge bang nude mudi
(50mL), 1am kh6 qua natri sulfat khan va lam bay hoi. Tinh ché nguyén liéu tho bang thiét bi
tinh ché combiflash sir dung etyl axetat 20% trong hexan dé thu duoc hop chit tiéu dé tert-
butyl 4-(2-bromaxetyl)-1H-pyrazol-1-carboxylat dang chit 1ong khéng mau (0,31g, hidu suét
35%). '"H NMR (400MHz, CDCls) § 8,66 (s, 1H), 8,14 (s, 1H), 4,42 (s, 2H), 1,68 (s, 9H).

Budc 4:

Diéu ché tert-butyl 4-(2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-
yl)axetyl)-1H-pyrazol-1-carboxylat
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H W0
o .
éj/u\/'\/lﬁ OF
N | H
/N
Boc

Thém kali cacbonat (0,45g, 3,25mmol) vao dung dich (3aR,5s,6aS)-5-(4-
flophenoxy)octahydroxyclopenta[c]pyrol (0,24g, 1,08mmol) trong axetonitril (10mL), sau dé
thém tert-butyl 4-(2-bromaxetyl)-1H-pyrazol-1-carboxylat (0,31g, 1,08mmol). Khudy huyén
pht tao thanh & nhiét & phong trong 2h. Loc hdn hgp phan tmg va c¢b dic dich loc. Tinh ché
phin tho bang thiét bi tinh ché combiflash st dung metanol 3% trong diclometan dé thu dugc
hop chét tiéu d@ tert-butyl 4-(2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)axetyl)-1H-pyrazol-1-carboxylat (0,2g, hiéu sudt 43%) dang nguyén liéu dinh.
(M+H)-boc tinh duge: 330,38; (M+H) -boc tim thiy: 330,4.

Budec 5:

DPiéu ché 2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-y1)-1-(1H-
pyrazol-4-yl)etanon hydroclorua

\

H
HCI

Thém axit clohydric trong dioxan (1,5mL) vao dung dich tert-butyl 4-(2-
((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)axetyl)-1H-pyrazol-1-
carboxylat (0,15g, 0,35mmol) trong diclometan (10mL) & 0°C va khudy hdn hop phan tng &
nhiét d6 phong trong 2h. Lam bay hoi hdn hop phan tng thanh dang kho. Nghién nhé nguyén
lidu thd véi dietyl ete trong pentan (50mL, 50%) va lam khé dé thu dugc hop chét tidu d 2-
((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(1H-pyrazol-4-
yl)etanon hydroclorua (0,09g, hiéu sudt 70%) dang chét rin mau tring. M+H tinh duoc:
330,38; M+H tim thy: 330,4.

Budec 6:

Didu ché rac-2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
(1H-pyrazol-4-yl)etanol
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Thém natri bo hydrua (0,09g, 2,46mmol)) vao dung dich 2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(1H-pyrazol-4-yl)etanon hydroclorua
(0,09g, 0,246mmol) trong metanol (10mL) & 0°C. Khudy hdn hop phan mg & nhiét d6 phong
trong 2h va cb dic. Pha lodng phin cin bang nudc (50mL) va chiét bang diclometan (100 mL
x 2). Lam khd 16p hitu co gom duge qua natri sulfat khan, loc va ¢b dic. Rira phan thd v6i ete
trong pentan (50mL, 50%) d& thu duwoc hop chit tiéu d& 2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-(1H-pyrazol-4-yl)etanol (0,065g, hi¢u
suit 80,0%) dang chét rin mau tréng. M-+H tinh duoc: 332,39; M+H tim théy: 332.4.

Vi du 14- Diéu ché 1-(1-benzyl-1H-pyrazol-4-yl)-2-brometanon:

So dd 14:

tributyl(1-
etoxyvinyl)stanan,
Pd(PPh;3), toluen, 100°C

Br BnBr, NaH, DMF 7 Br NBS, THF, H,O
/j 0 °C-RT N‘;j/ N//j/lLo/\ 0°C.RT N z I Br
N ————————- —_— A ——————————————— \
Buéc 1l ~ Buéc2 =

25 32 33 Buéc 3 34

Bude 1:

Diéu ché 1-benzyl-4-brom-1H-pyrazol

N\;]/Br
O~

Thém natri hydrit (0,2g, 60%, 5,lmmol) vao dung dich 4-brom-1H-pyrazol (0,5g,
3,4mmol) trong N,N-dimetylformamit (10mL) & 0°C va khudy & nhiét d6 phong trong 30
phtit. Lam lanh hdén hop phan tng dén 0°C, thém benzyl bromua (0,485mL, 4,08mmol) va
khudy & nhiét 46 phong trong 2h. Pha lofing hdn hop phan g bang nuéc d4 (30mL) va chiét
v6i etyl axetat (50 mL x 2). Rira dich chiét hitu co gom duge bang nuée (30mL), nude mudi
(30mL), 1am khé qua natri sulfat khan va 1am bay hoi. Tinh ché nguyén liéu tho bang thiét bi
tinh ché combiflash sir dung etyl axetat 7% trong hexan @ thu dugc hop chét tiéu d& 1-

-86-



27069

benzyl-4-brom-1H-pyrazol (0,7g, hiéu suét 87%) dang chét 1ong khong mau. M+H tinh dugc:
236,99; M+H tim thiy: 236,9.

Budec 2:

Diéu ché 1-benzyl-4-(1-etoxyvinyl)-1H-pyrazol

Suc khi nito vao dung dich 1-benzyl-4-brom-1H-pyrazol (0,55g, 2,32mmol) va
tributyl(1-etoxyvinyl)stanan (0,862mL, 2,55mmol) trong toluen (15mL) trong 15 phut. Sau d6é
thém tetrakis(triphenylphosphin)paladi(0) (0,134g, 0,116mmol) va gia nhiét hdn hop phan
ttng & 110°C trong 12h. Loc hdn hop phan tmg qua xelit va 1am bay hoi dich loc dé thu dugce
hop chét tiéu dé 1-benzyl-4-(1-etoxyvinyl)-1H-pyrazol (0,52g, thd) dang chét 16ng mau den.

Nguyén liéu thd dugc dua vao budc tiép theo ma khong cén tinh ché thém.

Budce 3:
Diéu ché 1-(1-benzyl-1H-pyrazol-4-yl)-2-brometanon

0]

N\éj/u\/ Br
N
@’/

Thém N-bromsucxinimit (0,487g, 2,74mmol) vao dung dich 1-benzyl-4-(1-
etoxyvinyl)-1H-pyrazol (0,52g, 2,28mmol) trong tetrahydrofuran (15mL) va nuéc (SmL) &
0°C va khudy hdn hop phan tng & nhiét ¢ phong trong 1h. Pha lodng hdn hgp phan ing véi
nude (30mL) va chiét véi etyl axetat (50 mL x 2). Rira dich chiét hitu co gom dwgc véi nuée
mudi (30mL), 1am khd qua natri sulfat khan va 1am bay hoi. Tinh ché nguyén liu thd bing
thiét bi tinh ché combiflash str dung etyl axetat 20% trong hexan dé thu dwogc hop chét tiéu d&
1-(1-benzyl-1H-pyrazol-4-yl)-2-brometanon (0,23g, hiéu suit 36 %) dang chét 1éng khong
mau. M+H tinh duogc: 279,01; M+H tim thiy: 279,0.
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Béang-5: Cac hop chét sau day duge didu ché bing phuong phap cta Vi du 14.

MeH || Tho
. H gian Phuong
Cau tric Danh phap IUPAC tinh
4 tim | luu phép
ugc

thy | Ph)

1-(1-benzyl-1H-pyrazol-

Y
F@ ) 4y 2-(GaR 58695 | 4r04 | 420
S A (4-
NK@
HO K&
\
N

9 > (2248 | A
flophenoxy)hexahydroxyc

lopenta[c]pyrol-2(1H)-

yl)etanon

rac-1-(1-benzyl-1H-
&

F@ \Q\F pyrazol-4-yl)-2- 225 |4,
N~ H ((3aR,5s,6aS)-5-(4-

1 2 12,104 |A
flophenoxy)hexahydroxyc

/
N,

[ lopenta[c]pyrol-2(1H)-
yl)etanol

Vi du 15- Piéu ché rac-4-(2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)-1-metoxyetyl)phenol

So dd 15:
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o] Br
Br /@)\/ : ; N NaBH,
AgzCO3, THF KzCOa CH3CN Q)\/ EtOH, RT, 4h
HO '

0°C-RT,16h RT,2h

0] z
% Budc 1 Budc 2 d 7 Bute 3

: avt
H./\ F H, F o
& % ; H./ 7\ F
Ho 9 H Et;SiH % 7
9 /™

Me,S04 N
K,CO3, DMF Pd/C.MeOH
0°C-RT,1.5h RT, 18 h
0 (0]
5 HO
38 Budc 4 39 Bude 5 40

Buée 1:
Diéu ché 1-(4-(benzyloxy)phenyl)-2-brometanon

o)

@OQ*

Thém bac cacbonat (5,128g, 18,6mmol) vao dung dich 2-brom-1-(4-
hydroxyphenyl)etanon (2g, 9,3mmol) trong tetrahydrofuran (70mL) va lam lanh hdn hop
phan tmg dén 0°C. Thém timg giot benzyl bromua (1,32 m L, 11,16mmol) va khudy hén hop
phan tmg & nhiét 46 phong trong 16h. Loc hdn hgp phan tng qua xelit, pha lodng dich loc
bing etyl axetat (200mL) va rira biang nu6c (60 mL x 2). Lam khd 16p hitu co qua natri sulfat
khan, loc va c¢b dic. Tinh ché phan tho bing sic ky cdt sir dung etyl axetat 6% trong hexan aé
thu dwoc hop chit tiéu dé 1-(4-(benzyloxy)phenyl)-2-brometanon (1,22, hiéu sult 43%) dang
chét rn mau tring. M+H tinh duoc: 306,17; M+H tim thy: 306.

Budce 2:

Piéu ché 1-(4-(benzyloxy)phenyl)-2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanon
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Thém kali cacbonat (1,312g, 9,495mmol) vao dung dich (3aR,5s,6aS)-5-(4-
flophenoxy)octahydroxyclopenta[c]pyrol (0,7g, 3,165mmol) trong axetonitril (25mL), sau d6
thém 1-(4-(benzyloxy)phenyl)-2-brometanon (0,866g, 2,849mmol). Khudy huyén phu tao
thanh & nhiét 46 phong trong 2h. Loc hdn hop phan tmg va ¢ dic dich loc. Tinh ché phin thd
bing sic ky cot sit dung etyl axetat 15% trong hexan dé thu dwoc hop chét tiéu dé 1-(4-
(benzyloxy)phenyl)-2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-
yl)etanon (1,06g, hiéu suit 75%) dang chét rdn mau tring. M+H tinh dwoc: 446,53; M+H tim
thy: 446,2

Budce 3:

Piéu ché rac-1-(4-(benzyloxy)phenyl)-2-((3aR,5s,6aS)-5-(4-
flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanol

Thém natri bo hydrua (1,35g, 35,713mmol) vao dung dich 1-(4-(benzyloxy)phenyl)-2-
((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta|c]pyrol-2(1H)-yl)etanon (1,06g,
2,38mmol) trong etanol (50mL). Khudy hdn hop phan tmg & nhiét d6 phong trong 4h va ¢o
dic. Pha losing phan cin bang nude (50mL) va chiét véi etyl axetat (100 mL x 3). Lam kho
16p hitu co gom dugc qua natri sulfat khan, loc va cd dic. Tinh ché phén thé bang sic ky cot
sir dung etyl axetat 22% trong hexan dé thu dugc hop chit tiéu dé 1-(4-(benzyloxy)phenyl)-2-
((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanol  (0,63g, hiéu
sudt 59%) dang chét rdn mau tring. M+H tinh duoc: 448,54; M+H tim thiy: 448,2
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Budc 4:

Diéu ché rac-(3aR,5s,6aS)-2-(2-(4-(benzyloxy)phenyl)-2-metoxyetyl)-5-(4-
flophenoxy)octahydroxyclopenta[c]pyrol

Thém kali cacbonat (0,213g, 1,543mmol) vao dung dich 1-(4-(benzyloxy)phenyl)-2-
((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanol (0,23g,
0,514mmol) trong N,N-dimetyl formamit (6mL). Lam lanh hdn hop phan tmg d&n 0°C va
thém timg giot dimetyl sulfat (0,146mL, 1,543mmol). Khudy huyén phi tao thinh & nhiét d6
phong trong 1,5h. Pha loang hdn hop phan tmg véi etyl axetat (200mL) rira bing nudc (40
mL x 2). Lam khé 16p hitu co qua natri sulfat khan loc va c6 dic dé thu dugc hop chét tidu dé
(3aR,5s,6aS)-2-(2-(4-(benzyloxy)phenyl)-2-metoxyetyl)-5-(4-
flophenoxy)octahydroxyclopenta[c]pyrol (0,24g, thd) dang chit rin mau tring. M+H tinh
duge: 462,57; M+H tim thiy: 462,2.

Budce 5:

Didu ché rac-4-(2-((3aR,5s,6aS)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-1-
metoxyetyl)phenol

HO

Thém Pd/C (0,04g, kh6 10%) va trietylsilan (1,65mL, 10,4mmol) vao dung dich
(3aR,5s,6aS)-2-(2-(4-(benzyloxy)phenyl)-2-metoxyetyl)-5-(4-
flophenoxy)octahydroxyclopenta[c]pyrol (0,24g, 0,52mmol) trong metanol (15mL). Khudy
huyén phi tao thanh & nhiét d6 phong trong 18h. Loc hdn hop phan tmg qua xelit va co dic
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dich loc. Tinh ché phén tho b.%lng HPLC diéu ché (diéu kién phan tich: cft: Zorbax XDB C18
(150mm X 4,6mm X 3,5um), pha di dong (A): SmM amoni axetat trong nudc, pha di dong
(B): axetonitril, tde d6 dong: 1,0mL/ phut T/%B: 0/20,10/70, 25/70,27/20,30/20) dé thu dugc
hop chét tiéu d& 4-(2-((3aR,5s,6a8)-5-(4-flophenoxy)hexahydroxyclopenta[c]pyrol-2(1H)-yl)-
1-metoxyetyl)phenol (0,015g, 7 %) dang chit rin mau nau. M+H tinh duge: 372,45; M+H tim
thdy: 372.5

Vi du 16- Diéu ché (3aR,5s,6aS)-benzyl 5-((4-
nitrobenzoyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

So d6 16:
OH COOH
H/
” OZN’: ke
H, /™\
o N H TPP, DEAD - ©
\\( THF, 60 °C gr
o) MW, 3 h @\/o \\<N
o)

2 8|
Chét ddng phéan chinh

Thém axit 4-nitrobenzoic (0,32g, 1,915mmol), triphenyphosphin (0,6g, 2,29mmol) va
dietyl azo dicarboxylat (0,45mL, 2,87mmol) vao dung dich (3aR,5r,6aS)-benzyl 5-
hydroxyhexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,5¢, 1,915mmol) trong
tetrahydrofuran (SmL) duoc lam lanh & 0°C. Gia nhiét hdn hgp phén tng & 60°C bang vi séng
trong 3h va ¢b dic. Sau do6 tinh ché nguyén lidu tho bing thiét bj tinh ché combiflash sir dung
etyl axetat 20% trong hexan dé thu dugc hop chat tiéu dé (3aR,5s,6aS)-benzyl 5-((4-
nitrobenzoyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,65g, hi¢u sudt 83,33%)
dang chét rin mau trdng. M+H tinh duoc: 411,42; M+H tim thdy: 411,2.
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Vi du 17- Didu ché rac-4-(1-hydroxy-2-((3aR,5s,6aS)-5-
(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)phenol:

So dod 17
SH o]
o}/ @ S@ s o
H, ‘(\) H, H, = HO
gy K,CO3, CH3CN N “H LiEt;BH (IM trong THF) { ; K,CO3, CH;
Cbr RT,18h Cb7 THF, 0°C dén RT, 3h HN—/ H 0°C-RT, 31
18 Budc 1 4 Budc 2 42 Budc 3

NaBH4 Etanol,
0°C-RT, 3h

Buéc 4

Bude 1:

Diéu ché (3aR,5s,6aS)-benzyl 5-(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat

H : S
CbZ/N ;/H \O

Thém benzenethiol (1,22mL, 11,93mmol) vao hdn hop gém (3aR,5r,6aS)-
benzyl 5-((metylsulfonyl)oxy)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat 2,7g,
7,954mmol) va kali cacbonat (2,74g, 19,88mmol) trong axetonitril (50mL) & 0°C. Dé hdn hop
phan tmg 4m dén nhiét do phong va khudy trong 18h. Kiém soét quy trinh phan tng bang
TLC. Loc hdn hop phan tmg qua miéng loc xelit, rira tim loc bang etyl axetat va cd dic dich
loc gom duge dé thu duge san phim thé, tinh ché san phim thd nay bing séc ky cot silica gel
sit dung etyl axetat 8% trong hexan dé thu dwoc hop chit tiu dé (3aR,5s,6aS)-benzyl 5-
(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (1,6g, hi¢u sudt 56%) dang chét
bén rén khong mau. (M+H) tinh duoc: 354,48; (M+H) tim thiy: 354,4

Budc 2:

Diéu ché (3aR,5s,6aS)-5-(phenylthio)octahydroxyclopenta[c]pyrol
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Thém lithi trietylbo hydrua, (dung dich 1M trong tetrahydrofuran, 1,49g, 14,14mmol)
vao dung dich (3aR,5s,6aS)-benzyl 5-(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-
carboxylat (1,0g, 2,82mmol) trong tetrahydrofuran (10mL) trong khi quyén nito & 0°C. Dé
hdn hop phan tng 4m dén nhiét d6 phong va khudy trong 3h. Lam ngimg hén hop bing dung
dich amoni clorua bdo hoa (10mL), chiét véi etyl axetat (100 mL x 3), 1am khé qua natri
sulfat, loc va ¢6 dic d& thu duoc san phdm thé  (3aR,5s,6aS)-5-
(phenylthio)octahydroxyclopenta[c]pyrol (1,2g, thd), san phdm nay dugc dwa vao budc tiép
theo ma khong can tinh ché thém. (M+H) tinh duge: 220,11; (M+H) tim thay: 220,3.

Budce 3:

Diéu ché 1-(4-hydroxyphenyl)-2-((3aR,5s,6aS)-5-(phenylthio)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)etanon

H
M D
H

Thém kali cacbonat (0,47g, 3,42mmol) vao dung dich (3aR,5s,6aS)-5-
(phenylthio)octahydroxyclopenta[c]pyrol (0,3g, 1,36mmol) trong axetonitril (10mL) & 0°C,
sau d6 thém 2-brom-1-(4-hydroxyphenyl) etanon (0,29g, 1,36mmol). Lam 4m tir tir huyén phit
tao thanh dén nhiét d6 phong va khudy trong 3h. Loc hdn hop phan tng va rira bing metanol
10% trong diclometan, c6 dic dich loc gom dugc trong chan khong dé thu dwoc san phdm thd,
tinh ché san phdm nay bing sic ky cot silica gel sir dung metanol 10% trong diclometan va
tinh ché 14n nita bing phuong phap HPLC didu ché (Cot: Zorbax XDB C18 (150mm X
4,6mm X 3,5um), Pha di dong (A) : Axit formic 0,01% trong nudc, Pha di dong (B) :
axetonitril, Téc do dong : 1,0mL/ phut, T/%B: 0/20,10/70,25/70,27/20,30/20) dé thu dugc hop
chét tiéu deé 1-(4-hydroxyphenyl)-2-((3aR,5s,6aS)-5-
(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanon (0,14g, hiéu suit 29%) dang chét
ran khong mau. (M+H) tinh duogc: 354,48; (M+H) tim thiy: 354,4.

Budc 4:

DPiéu ché rac-4-(1-hydroxy-2-((3aR,5s,6aS)-5-(phenylthio)hexahydroxyclopenta[c]pyrol-
2(1H)-yDetyl)phenol
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Thém natri bo hydrua (0,21g, 5,65mmol) vao dung dich 1-(4-hydroxyphenyl)-2-
((3aR,5s,6aS)-5-(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanon (0,1g, 0,28mmol)
trong etanol (10mL) & nhiét d6 phong va khudy trong 3h. Pha lodng hdn hgp phan tmg véi
nuée (25mL) va cd dic trong chan khong. Chiét phan can chira nude véi diclometan (50mL x
3), 1am kho 16p hitu co gom dugce qua natri sulfat khan, loc va ¢ déc trong chan khong dé thu
dugc san phim tho, tinh ché san phim nay bing sic ky cot silica gel sir dung 4% metanol
trong diclometan d&8 thu dwoc hop chit tiéu d& 4-(1-hydroxy-2-((3aR,5s,6aS)-5-
(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)phenol (0,045¢g, hi¢u suit 45%) dang
chét rin mau tring. (M+H) tinh dugc: 356,49; (M+1) im thdy: 356,3.

Bang 6: Céc hop chét sau day dugc didu ché bing phuong phap duoc mb ta & trén.

] (M+H) . N
Céu trac Danh  phdp tinh (M+H) Thoi gian | Phuong
au )
IUPAC tim thay | luu (phut) | phap
duoc
1-(4-
hydroxyphen
yD-2-
S y ((3aR,5s,6aS)
H, /\ OO 5-((4
( ; S5-(¢- 384,16 | 3842
QA N/ TH

’ metoxypheny 1,602 D
Q)\V I)thio)hexahy
HO droxyclopent
a[c]pyrol-

2(1H)-

yl)etanon
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2-
((3aR,5s,6aS)
-5-((4-
flophenyl)thi
o)hexahydrox
yclopenta[c]p
yrol-2(1H)-
yl)-1-(4-
hydroxyphen

yl)etanon

372,14

372,1

2,096

rac-4-(2-
((3aR,5s,6aS)
-5-((4-
flophenyl)thi
o)hexahydrox
yclopenta[c]p
yrol-2(1H)-
yl)-1-
hydroxyetyl)
phenol

374,15

374,1

1,975

rac-4-(1-
hydroxy-2-
((3aR,5s,6aS)
5-((4-
metoxypheny
)thio)hexahy
droxyclopent
a[c]pyrol-
2(1H)-
yl)etyl)pheno
1

386,17

386,2

2,086
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rac-6-(2-
((3aR,5s,6aS)
-5-((2-
\s\© flophenyl)thi
H./\ o)hexahydrox
HO &' yelopentalclp 375,15 | 375,1 1,302 D
LN yrol-2(1H)-

HO yl)-1-
hydroxyetyl)
pyridin-3-ol

Vi du 18 - Piéu ché rac-4-(1-hydroxy-2-((3aR,5s,6aS)-5-
(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)phenol

So db 18
o)
S
H N n
OO @ XL
NS TFA, H,0,, DCM 10% Pd/C dj
Cbz Etanol, RT,2h  HN~"7%4
0°C dén RT. 3h Cbz” ano
41 Budce 1 Budc 2
o) Q
3t Seae
. 1] =
Petl® o i
K,COs, CHsCN N % N~
g /©/Uv H NaBH,, Etanol
HO
) HO
Budc 3 47 Buéc 4 48
Budce 1:

DPiéu ché (3aR,5s,6aS)-benzyl  5-(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-

carboxylat

Thém hydro peroxit (1,12mL, 9,95mmol, chita nuéc 35%) vao hdn hop
(3aR,5s,6aS)-benzyl  5-(phenylthio)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,7g,
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1,98mmol), axit triflo axetic (SmL) va diclometan (SmL) & 0°C. Lam 4m hdn hop phan ung
1én dén nhiét d6 phong va khudy trong 3h. Kiém soat quy trinh phan tmg bang TLC. Lam lanh
hdn hop phan tng dén 0°C va trung hoa bang dung dich natri bicacbonat bdo hoa dén pH=7.
Chiét hdn hop v6i diclometan (150 mL x 3), rira 16p hiru co gom duge bing nuée (100mL),
dung dich nuéc mudi (100mL), 1am khd qua natri sulfat khan, loc va cd ddc trong chan khong
dé thu dwoc san phim thd, tinh ché san phim nay bang sic ky cot silica gel st dung etyl
axetat 35% trong hexan d& thu dwoc hop chit titu d& (3aR,5s,6aS)-benzyl 5-
(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,63g, hiéu sudt 83%) dang
chét ban rin khong mau. (M+H) tinh duoc: 386,53; (M+H) tim thiy: 386,1.

Budce 2:
Diéu ché (3aR,5s,6aS)-5-(phenylsulfonyl)octahydroxyclopenta[c]pyrol:

H

Thém 10% Pd/C (0,1g) vao dung dich di khudy chira (3aR,5s,6aS)-benzyl 5-
(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-carboxylat (0,38g, 0,98mmol) trong
etanol (10mL) trong khi quyén nito. Pua phan img vao quy trinh hydro héa trong bong khi va
khudy trong 2h. Sau khi hoan thanh phan tng, loc hdn hop qua xelit va rira tdm loc bang
metanol. Cé dic dich loc gom dugc trong chan khong dé thu dugc hop chit tidu &
(3aR,5s,6a8)-5-(phenylsulfonyl)octahydroxyclopenta[c]pyrol (0,22g, tho) dang gdém khdng
mau. (M+H) tinh dugc: 252,1; (M+H) tim thdy: 252,2.

Bude 3:

biéu ché 1-(4-hydroxyphenyl)-2-((3aR,5s,6aS)-5-
(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanon

0 H
HO z (0]
Lo
Thém kali cacbonat (0,28g, 2,08mmol) vao dung dich (3aR,5s,6aS)-5-
(phenylsulfonyl)octahydroxyclopenta[c]pyrol (0,21g, 0,83mmol) trong axetonitril (10mL) &
0°C, sau d6 thém 2-brom-1-(4-hydroxyphenyl) etanon (0,18g, 0,835mmol). Lam Am tir tix
huyén phi tao thanh dén nhiét @6 phong va khudy trong 2h. Loc hdn hgp phan tng va ria

bing metanol 10% trong diclometan. C6 dic dich loc gom dugc trong chan khong dé thu
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duoc san phdm thd, tinh ché san phim nay sic ky cot silica gel st dung metanol 10% trong
diclometan va tinh ché 14n nita bing HPLC diéu ché; (Cot :Zorbax XDB C18(150mm X
4,6mm X 3,5um), Pha di dong (A) : Axit formic 0,01%, Pha di dong (B) : Axetonitril, Téc do
dong : 1,0mL/ phat, T/%B: 0/20,10/70, 25/70,27/20,30/20) dé thu dugc hop chét tiéu dé 1-(4-
hydroxyphenyl)-2-((3aR,5s,6aS)-5-(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-
yl)etanon (0,14g, hidu suit 43%) dang chét rin khéng mau. (M+H) tinh dugc: 386,13; (M+H)
tim thay: 386,1.

Budc 4:

Piéu ché rac-4-(1-hydroxy-2-((3aR,5s,6aS)-5-(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-
2(1H)-yl)etyl)phenol

1

OH
O
4O

)

A
Thém natri bo hydrua (0,29g, 7,78mmol)) vao dung dich 1-(4-hydroxyphenyl)-2-
((3aR,5s,6a8S)-5-(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etanon (0,15g,
0,39mmol) trong etanol (10mL) & nhiét &6 phong va khudy trong 4h. Pha losing hdn hop phan
ung voi nude (25mL) va c¢d déc trong chan khong. Chiét phan cin chira nudc véi diclometan
(50 mL x 3), lam khd 16p hitu co gom dugc qua natri sulfat khan, loc, c6 dic trong chin
khong @& thu dugc san phim tho, tinh ché san phim nay bang sic ky cot silica gel sir dung
metanol 7% trong diclometan d& thu dugc hop chit tiéu @& 4-(1-hydroxy-2-((3aR,5s,6aS)-5-
(phenylsulfonyl)hexahydroxyclopenta[c]pyrol-2(1H)-yl)etyl)phenol (0,042g, hi¢u sudt 28%)
dang chit riin mau tring. (M+H) tinh dugc: 388,15; (M+H) tim thiy: 388,4.

Bang-7: Cac hop chit sau ddy duoc diéu ché bang phuong phap duge md ta & trén.

Cau tric (M+H) | (M+H)
Danh phép | Thoi gian | Phuon
tinh tim thay
IUPAC lwu (phat) | g phap
duoc
1-(3-flo-4-

1,795 A

O\\\é? hydroxyphenyl)-
HK? @ 2-((3aR,5s,6aS)- | 404,13 | 404,1

N—/ H 5-
F\d\V (phenylsulfonyl)h
exahydroxyclope

nta[c]pyrol-
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2(1H)-yl)etanon

rac-2-flo-4-(1-
hydroxy-2-

0.9
s@ ((3aR,5s,6aS)-5-
HO ’H

(phenylsulfonyl)h

N~/ exahydroxyclope
F\d\/ nta[c]pyrol-
HO 2(1H)-
yl)etyl)phenol

406,14 | 406,1 4,11 C

Vi du 19 — Thir nghiém t& bao

Nudi cdy va phu té bao: cac dong t& bao HEK293 biéu hién NR1/NR2B (Chantest,
Cleveland, OH) duoc nudi ciy dén d6 hop dong 70-80% 1am don 16p dinh trong binh nudi
cdy md tiéu chudn & 37°C, CO, 5% theo huéng din ctia nha cung cip. Su biéu hién NR2B
duge cam tmg bing cach 0 véi tetraxyclin 0,3-0,4ug/ml khi ¢6 mit ARL-15896 4mM trong

18-24 gidr trong cung diéu kién sinh trudng, sau d6 chuyén vao 30°C trong 3-5 gid nita.

Sau khi khi cam tmg, loai bd méi trudmg nudi cy té bao va rira sach t& bao mot lan
bang nudc mudi dém phosphat ctia Dulbecco khong c6 Ca*" va Mg*". Sau d6 loai bo té bao
khoi binh phan tmg sir dung TrypLE™ Express (Life Technologies) theo huéng din clia nha
san xuét va thu vao 6ng ly tdm dung tich 50ml. Sau d6 rira hai 14n trong HBSS khong c6
Ca®*/Mg*" v6i HEPES (HHnoCa) 20mM, dém céc t& bao va danh gi4 kha ning séng sot st
dung chét chi thi mau trypan blue. D& nap té bao véi thubc nhudém nhay Ca**, tai huyén ph té
bao trong fluo-8 plus Component B (AAT Bioquest Products) dd dugc pha lodng trong
HHnoCa va & 15 phut & 37°C, sau d6 30 phut & nhiét d6 phong (trong ti). Sau d6 rira té bao
va tai huyén phi trong HHnoCa d& loai bé thubc nhuém ngoai bao va phu trén dia 384 giéng
(Falcon, khong boc) & 20.000-30.000 t& bao/ giéng & thé tich cudi ciing 1a 25pl/giéng.

Thir nghiém FDSS: Thém 10pL hop chét thir nghiém, chit d6i chimg (MK801) hogc
chét @&m HHnoCa vao mdi giéng cua dia & cic ndng d6 khac nhau dé thu dugc ndng d6 cubi
cing 14 0,001, 0,003, 0,010, 0,030, 0,100, 0,300, 1,000, 3,000, 10,000, hozc 30,000uM, ndng

d6 cudi ciing ciia DMSO 13 0,1%. Sau 10 phut U trudc trong bong tbi, dwa dia vao Hamamatsu
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FDSS 6000. Sau khi thu anh huynh quang dudng co so, thém glutamat 3uM, glyxin 3 pM, va

Ca’" 1mM trong chét dém HHnoCa vao mdi giéng, va ghi lai Ca*" trong 3 phut. Xir 1y dit liu

béng céach tinh ty 18 huynh quang & khi két thiic thu dit liéu so véi huynh quang dudng co s&

dé danh gid mirc do we ché dong Ca®* twong dwong véi mirc do quan sat duge trong MK801.

Béng 8 dudi dy chi ra hoat tinh ctia m3i hop chét theo phdi tir ma “++++ chi su trc

ché & ndng dd <100 nM; “+++ * chi su Grc ché & ndng d6 gitta 100nM va 1uM hop chét da

néu; “++” chi sy tc ché & néng dd tir 1uM dén 10uM; va “+” chi sy trc ché & nong do >

10pM.

Bang 8: Thir nghiém NR2B NAM

D;VN 1,30E-08

, NR2B NAM | Loai hoat
Cau trac
ICs0 M) tinh
0
it
o\
d\/ 4,70E-08 4+
HO
0
o
HO H -+
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Vi du 20: Thir nghi€ém chay thoat PGP

PgP 14 protein c6 mat trong hang rao mau ndo va cac co chit ctia n6 bi thoét ra khoi
hang rao nay, theo d6 han ché sy phan bd hozc phéan chia ching vao hé than kinh trung wong
(CNY).

Cly céac t& bao MDCK bi chuyén nhiém bing MDR1 (MDCK-MDR1) trén céc dia tro
thAm Costar & mat do xép xi 260.000 té bao/cm?, va cac don 16p sin sang dé sir dung thir
nghiém bén ngay sau. Cac hop chét hoa tan & 10mM trong DMSO 100% dugc pha logng cho
céc thir nghiém va duoc diéu ché trong chit dém van chuyén (dung dich mudi can bang Hank,

albumin huyét thanh ctia bo 0,02%, 10 mM HEPES, pH 7.4). Cac hop chét duoc thir nghiém
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& ndng @6 10uM va duge do doc 1ap theo hai chidu (tir dinh dén day va tir day dén dinh)
ba 14n. Trudc khi bit ddu thir nghiém, rira c4c t& bao ba lan trong chit dém van chuyén.
Céc nghién ctru chay thoat don 16p duoc tién hanh & 37°C trong 120 phtt. M3i thir
nghiém bao gdm cac chi thi d6i v6i sy nguyén ven mang (bestatin) va chay thoat
(quinidin). Ly tdm c4c méu thir nghiém cong v&i chat tiéu chudn noi bd (glyburit) trong
10 phut & 4000 vong/phut & 4°C. Sau d6 dua cac miu phan tich bing khéi phd sir dung
RapidFire High-throughput MS System (Agilent RapidFire duoc gén vao khi phd Sciex
ABI4000). D9 thAm biéu kién (apparent permeability - Pgyp) dugc tinh toan theo cong
thitc P,y = Vi/AC, x (Ci/t), trong d6 A 13 dién tich bé mit mang, Co 14 ndng d6 dugc chét
ctia khoang cho & t= 0, va C; 13 ndng d6 dugc chit ciia khoang nhan & thoi diém (t) 120
phtit. Néu i 18 P,y theo chidu tir ddy dén dinh so v&i P,y theo chidu tir dinh dén day 16n
hon hai trong thir nghiém nay (vi du Papp B>a/Pappa-s >2), phén tir ndy dugc xem la co chét
cua MDR1 (P-gP).

Céc hop chét nhit dinh theo sang ché c6 kha ning thoat do PGP it va d& dang
phén chia qua hang rdo méu néo.

Ngudi c6 hidu biét trung binh trong linh vuc ndy s& nhan ra ring, hodc c6 thé xéac
dinh, str dung khong nhiéu hon thir nghiém théng thudng, nhidu phuong 4n tuong duong
s0 v6i cac phuong 4n cu thé duoc mo ta cu thé & day. Cac phuong 4n tuong duong niy

duogc xem 1a bao ham trong pham vi ctia yéu cau bao hd sau day.
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YEU CAU BAO HO
1. Hop chét ¢6 cong thirc (I):

R1\ . /\/\C/LX
NG N4 \LZ_R2

Y D

hodc mudi, chét hd bién, hodc ddng phén 1ap thé dugc dung ctia n6
trong do:
L, 1a C;-C;s alkylen mach théng hodc phan nhénh duoc thé bing OH;

mdi Ry va Ry’ doc 1ap duge chon tir nhém bao gé)m H; C;-Cg alkyl tuy y dugce
thé béng mdt hodc nhiéu phén tr thé duoc chon tir nhém bao gém OH, O-C;-Cs alkyl,
OPO;M,, OP(O)(OH),, OC(O)alkyl, va OC(0)O-alkyl trong d6 M 14 cation kim loai
hoa tri mot; va xycloalkyl tiy y duoc thé bang mot hoic nhidu phén tir thé dugc chon
tir nhom bao gdm OH va 0-C;-Cs alkyl vé6i didu kién khong nhidu hon mét nguyén i
oxy dugc gin vao cacbon bét ky; hoiic Ry va Ryy’, cling v6i nguyén ti nito ma chung
gr?'m vao, ¢6 thé tao thanh di vong dugce chon tir nhém bao gﬁ”)m oxetanyl, azetadinyl,
tetrahydrofuranyl, pyrolidinyl, oxazolinyl, oxazolidinyl, thiazolinyl, thiazolidinyl,
pyranyl, thiopyrahyl, tetrahydropyranyl, dioxalinyl, piperidinyl, morpholinyl,
thiomorpholinyl, thiomorpholinyl S-oxit, thiomorpholinyl S-dioxit, piperazinyl,

azepinyl, oxepinyl, diazepinyl, tropanyl, va homotropanyl;

R; 12 xycloalkyl, aryl, hodc heteroaryl, gbc bat ky trohg sé chung tily ¥ dugc thé
béng mot hodc nhiéu phﬁn ttr thé dugc chon tir nhém bao gém OH, CN, halogen, -C;-
Cealkylaryl, -O-C;-Cgalkylaryl, O-R;, OPO5M,, OP(O)(OH),, SH, S-R;p, C;-Cs
alkyl, alkyl phan nhanh, NH,, NHR o, NHS(O),R 9, N(R;0)(R10’), vda NHCOR trong

d6 M 1a cation kim loai hoa tri mot;
X dugc chon tir O, S,-S(0O)-, va -S(0),-;

Y vaY’ doc lap l1a H, halogen, hodc C;-Cs alkyl;
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L, 14 lién két, -(CH,),- hodc -(CHR)),-;

mdi R;; doc 1ap duoc chon tir nhém bao gém H, -C;-Cs alkylenyl-, -CO-C;-
Csalkylenyl-, va —alkylenyl-CO-alkylenyl-;

R, 1a phenyl, naphtyl, heteroaryl hodc heteroaryl hai vong, mdi gbe trong sb
chung tuy y dugc thé bang mét hogic nhidu phan tir thé duoc chon tir nhém bao gbm
halogen, OH, C;-Cgalkyl, OR;9, CN, NH,, NHR;o, N(R;0)(Ryo’), -nitro, SH, SRy,
SOR;g, SO,R}9, SO,NHR;g, SON(R19)(R10”), CONH,, CONRyg, va CON(R10)(R10°);
va

nlal, 2, hodc 3;

trong d6 xycloalkyl 12 vong cacbon no don vong chira 3-18 nguyén tir cacbon,
va

trong d6 heteroaryl 1a gbc thom mot vong, hai vong hogc nhidu vong c6 5 dén
10 nguyén tr ciia vong va chira mot hodc nhiéu nguyén tir khic loai clia vong dugc
chon tir N, O, ho#ic S, c4c nguyén ti vong con lai 1a C, va khi chira hai vong dugc
ngung tu, nhom aryl c6 thé ¢6 vong no mdt phan hoic khong no dugc ngung tu voi

vong no hoan toan.

2. Hop chét theo diém 1, hodc mudi, chit hd bién, hoic ddng phén lap thé dugc dung
ctia no, trong d6 L, 1a lién két va R, 1a phenyl tury y dugc thé bang mot hodc nhidu
halogen, OH, OR;o, CN, NH,, NHR;, N(R;jp)(Ryo"), SH, SRjg, SORyg, SO2Ro,
SO,NHR 19, SO,N(R;0)(Ry9’), CONH,, CONRy, CON(R10)(R10”)-

3. Hop chét theo diém 2, hoic mudi, chit hd bién, hodc déng phéan 1ap thé dugc dung

cua no, trong do X 1a O.

4. Hop chét theo diém 2, hoic mudi, chit hd bién, hodic ddng phéan 1ap thé duge dung
clia né, trong d6 R, 1a aryl hoic heteroaryl, mbi gbc trong s chung duge thé bang mot
hoic nhiéu phén tir thé dwgc chon tir nhém bao gém OH, halogen, OR;9, SH, SRy,
NH,, NHR ;o va NHCOR,.
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5. Hop chét theo diém 2, hodc mudi, chét hd bién, hoic déng phén 14p thé duoc dung

cua no, trong d6 Y va Y’ 1a hydro.

6. Hop chét c6 cong thie (Ta):

Y
Rs
_ R,
ca v N
\ 2—
B=A N Y J
E (Ta)

hodc mudi, chét hd bién, hoic déng phén lap thé duoc dung ciia n6
trong do:
A, B, C,D, vaE ddc 1dp 1a N hogc CRy;
------- 1a lién két dodi tuy y;
X 1a CH hoic C;

U la OH hoac O;

Y va Y’ doc 14p 1a H, halogen, hodc C;-Cg alkyl;
R;1a H;
mdi Ry ddc 1ap 1a H, C;-Cs alkyl, halogen, -OH, -NHS(O),R 0, hodc -OC;-Cg alkyl;

R d6c 18p dugc chon tir nhém bao gém H; C;-C¢ alkyl tuy y dugc thé b%lng mot hodc
nhiéu phﬁn tir thé duoc chon tir nhém bao g@)m OH, O-C;-Cs alkyl, OPO3'2M2,
OP(0)(OH),, OC(O)alkyl, va OC(0)0O-alkyl trong d6 M 1a cation kim loai hoa tri mot;
va xycloalkyl tily y dugc thé bing mot hodc nhidu phin tir thé dugc chon tir nhém bao
gdbm OH va 0-C;-Cs alkyl véi didu kién khong nhiéu hon mot nguyén tir oxy dugc gan

vao cacbon bat ky; va

L, 12 lién két hodic (CH,),, trong d6 n 14 1 hoic 2.

7. Hop chét theo diém 1, hodc mubi, chit hd bién, hodc déng phén lap thé duoc dung
cua no, dugc chon tir nhém bao g@)m:
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s s s
B B / R
e R Ne <
HO “H HO “H HO  N—/"H

HO , HO , HO ,

0.7
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HO
OH N~/ H
D0
e

, va HO

8. Duogc phém chira hop chét theo diém 1, hodc mubi, chét hd bién, hodc déng phan

1ap thé dugce dung cia né, va chat mang dugc dung.

9. Hop chét theo diém 7, hodc mudi dugc dung cda no, trong d6 hop chét nay la:

F

HO

HO

10. Hop chét theo diém 7, hogc mubi duoc dung ciia nd, trong d6 hop chit nay la:
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hodc muoi dugc dung cua no.

12. Hop chét c6 ciu tric sau:

HO

hodc mudi dugc dung cia né.

13. Hop chét c6 c4u tric sau:

7
HO

hodc muoi duge dung cua no.

14. Hop chét c6 cau triic sau:
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hodc muoi dugc dung cia no.

15. Hop chét theo diém 6, hoidc mudi, chat hd bién, hodc ddng phan 1ap thé dugc dung

cua no, dugc chon tir nhom bao gom:

~-
H, F Ke) =N K¢ =N
g 3
N H ” ,
0 N—"H Q N—/ H
F
HO s HO s HO R
O—
o\ 9 Ke
*@ \ / H, H, F
Qo ™ QNS o
F ~ E N
\ N \_/
HO HO HO

F
HO™ =N R HO s
H ~_.O
H 9 /ﬁ \©\ -
- \O A (0]
L A
I X N~ o~ HO N
N 0
HO = ’ - D
H Re) H Ke)
50 L G
N7 o~ N N7 ol
| N
HO HO™ Y
F F
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16. Hop chit, hoic mudi, chit hd bién, hoic déng phan lap thé duoc dung cda nd,

va HO

duoc chon tir nhém bao gdm:

H ~_.0
o rgj \CLCN
N
HO™

b b
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17. Duoc phém chtra hgp chét theo diém 6, hodc mudi, chit hd bién, hodc dé)ng phéan
lap thé duoc dung cua nd, va chéit mang dugc dung.

18. Duoc phém chira hop chét theo diém 11, hodc mudi dugc dung cua no, va chét

mang dugc dung.

19. Duoc phém chira hop chét theo diém 12, hoic mudi dugc dung cua né, va chét

mano dirae dino.
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20. Duoc phim chira hop chét theo diém 13, hoic mudi duoc dung cia nd, va chét

mang dugc dung.

21. Duoc phém chira hop chét theo diém 14, hoic mudi duoc dung cia nd, va chét

mang dugc dung.

22. Dugc phidm chtra hop chét theo diém 16, hodc mudi duoc dung cta no, va chét

mang dugc dung.

-158-





