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(57) Sang ché dé xuat cac hop chat 1a dan xuét 4- pregenen-11p-17-21-triol-3,20-dion va

duge pham chira nd dé sir dung 1am chét dleu bién thy thé glucocorticoit hodc thy thé

mineralocorticoit. Cu thé hon, sang ché dé xuat hop chat nay va duoc pham chtra n dé st

dung trong viéc diéu trj cc réi loan lién quan dén diéu bién thu thé glucocorticoit hoac thu

thé mineralocorticoit.
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Linh vic k§ thuét dwgc dé cap

Séang ché dé cdp dén hop chét 1 din xult cta 4-pregenen-11f3-17-21-triol-3,20-
dion, quy trinh diéu ché né, dugc phdm chira né dé st dung 1am chit diéu bién thy thé
glucocorticoit hodc mineralocorticoit. Cu thé hon, sang ché @& cap dén hop chét nay va
dugc phém chita n6 dé st dung trong viéc diéu tri céc rbi loan lién quan dén sy diéu

bién thy thé glucocorticoit hodc mineralocorticoit.

Tinh trang k§ thuit caa sang ché

Céc chét chi van glucocorticoit (GC) 1a nhém bao gém cac hop chét khang viém
ma c6 thé duge ding @ diéu tri nhidu tinh trang & mét bao gdm 4p luc trong mét ting,
bénh tang nhéan &p, bénh viém mang mach nho, bénh t4c tinh mach vOng mac, bénh thoai
héa diém vang & mét, bénh véng mac do bénh d4i thdo dudng giy ra, cac dang khac
nhau ctia chitng phit diém vang, bénh viém sau phiu thuét, cic tinh trang viém cua két
mac mi mét va két mac hanh, giac mac, va phén trudc cta nhan ciu, nhu bénh viém két
mac di i’xng, bénh Rosacea mét, bénh kho mét, bénh viém mi mét, bénh bong vOng mac,
bénh rdi loan chirc ning tuyén sun mi (meibomian gland dysfunction - MGD), bénh
viém giadc mac cd cac chim ndng, bénh viém giac mac do bénh zona gdy ra, bénh viém
mdng mét, bénh viém thé mi, bénh viém két mac nhiém khuan chon loc, ton thuong gidc
mac do hda chét, birc xa, hoic bong nhiét, xdm nhap cta di vat, di img, hodc két hop

cta chung.

Gidi han st dung tiém tang va tac dung phu de doa thi luc ctia céc li€u phép cht
vin GC thong thudng (vi dy, floxinolon axetonide) la tinh trang nhén 4p cao ﬁlé c6 thé
bi gy ra boi sy gia ting can trd dong thuy dich di qua mang ludi sgi mo lién két. Co
ché cua sy can tré dong ra do chét chii vin GC va hau qua 1 tinh trang nhn 4p cao van

chua dugc biét rd.
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Do vy, viéc diéu bién GC thong qua hoat tinh cht vén hodc d6i khang cac thu
thé GC ma khéng 1am ting 4p lyc trong mit hodc céc tic dung phu khéc 1a cin thiét

trong linh vuc k¥ thuét nay va dugc bdc 16 trong ban md ta nay.

Ban chét k§ thuit cia sang ché

Muc dich cta sang ché 1 dé xuét hop chtla din xuét coa 4-pregenen-11p-17-
21-triol-3,20-dion c6 thé ding dé diéu tri mot hodc nhiéu tinh trang & mét va dugc phim
chtta hop chét nay.

Cu thé, sang ché dé xuét hop chét c6 cong thirc I, cac chat ddng phén dbi anh cua
né, cac chit ddng phan khong dbi quang, céc hydrat, c4c solvat, cac dang tinh thé va céac

chat dong phan don 1&, cac chat hd bién hoic mudi duge dung ctia no,

Cong thirc I

trong d6:

R! 14 C7-Cn1 alkyl tity y dugc thé, C-Cs alkenyl tity ¥ dugc thé, Co-Cs alkynyl
tity ¥ duoc thé Cs hogic Ce.s xycloalkyl tiry ¥ duogc thé, aryl thy y duoc thé, benzyl duge
thé, di vong tlty y dugc thé, C3-Cio xycloalkenyl tity y dugc thé, Cs-Cio xyclodien tity ¥
duoc thé, O(C3-Cs) alkyl tily ¥ duge thé, cdc nhém amino, cac nhém sulfonamit, céc

nhém amit, trir phenyl.

M0 ta chi tiét sang ché

Hop chét theo séng ché va duge phém chira n6 dugce dung dé didu tri mot hodc
nhiéu tinh trang & mét. Cac tinh trang & mét duge didu tri bﬁng cach sir dung cac hop
chét va/hodc cac ché phém dugc boc 19 trong ban mo ta nay bao gém, nhung khong chi
gi6i han &, tinh trang 4p luc trong mét ting, bénh ting nhan 4p, bénh viém mang mach

nho, cac tinh trang tic tinh mach vong mac, bénh thoai héa diém vang, bénh véng mac
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do bénh dai thdo dudng ghy ra, cac dang khac nhau ctia chimg phii diém vang, bénh
viém sau phiu thuét, cac tinh trang viém két mac mi mét va két mac hanh, gidc mac, va
phé‘ln trudc cua nhén cdu, nhu bénh viém két mac di tmg, bénh Rosacea mit, bénh khd
mét, bénh viém mi mét, bong vong mac, roi loan chie nang tuyén sun mi (MGD), bénh
viém giac mac cb cac chdm nong, bénh viém gidc mac do bénh zona gy ra, bénh viém
méng mét, bénh viém thé mi, bénh viém két mac nhidm khuén chon loc, tdn thuong giac
mac do hoa chit, birc xa, hoic bong nhiét, xdm nhdp cua di vat, di (ing, hodc Kkét hop

cuia ching.

Do d6, theo mdt khia canh, sang ché dé xuét hop chét c6 cong thic I, cic chit
ddng phan d6i anh ciia nd, cac chit ddng phén khong dbi quang, céc hydrat, cac solvat,
céc dang tinh thé va cac chét d6ng phén don 18, c4c chét hd bién hodic mubi duge dung

cda no,

Cong thure I

trong do:

R! 1a C7-C11 alkyl tity y dugc thé, C-Cs alkenyl tity v duogc thé, Co-Cs alkynyl
tly ¥ duge thé Cs hoic Ce.s xycloalkyl tity y duoc thé, aryl ty ¥ dugce thé, benzyl duge
thé, di vong tity ¥ dugce thé, C3-C1o xycloalkenyl tity y dugc thé, Cs-Cio xyclodien tiy y
dugc thé, O(C3-Cs) alkyl tiy y dugc thé, cdc nhém amino, cic nhém sulfonamit, cac
nhoém amit, trir phenyl.

Do d6 theo phuong 4n khac, sang ché dé xuét hop chét c6 cong thic I, trong d6

R! duge chon tir nhém bao gdm:



/N | ° N
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H

Thuét ngit “alkyl” dwgc dung trong ban mé ta nay d chi cac gbc hydrocacbon

Br

héa tri mdt hodc hda tri hai, no ¢ cac géc mach théng hodc mach nhanh hoic tb hop
clia chiing va chira 7 d&én 11 nguyén tir cacbon. Mot nhém metylen (-CHz-) ciia nhom
alkyl c6 thé dugc thé bing oxy, Iuu huynh, sulfoxit, nito, cacbonyl, carboxyl, sulfonyl,
sulfat, sulfonat, amit, sulfonamit, b%mg Cs.s xycloalkyl hoa tri hai, bz“mg di vong héa tri
hai, hodic bang nhém aryl héa tri hai. Cac nhém alkyl c6 thé duoc thé doc 1ap bing cac
nguyén tir halogen, cdc nhém hydroxyl, cdc nhém xycloalkyl, cdc nhém amino, chc
nhom di vong, cac nhém aryl, nhém axit carboxylic, cdc nhém este, cac nhom keton,
cac nhom axit phosphonic, cac nhém axit sulphonic, cdc nhém axit phosphoric, cic

nhom nitro, cac nhém amit, cdc nhoém sulfonamit.

Thuat ngit “xycloalkyl” dugc dung trong ban md ta nay dé chi nhém héa tri mét
ho#c héa tri hai c6 4, va 6 dén 8 nguyén tir cacbon thu duge tir hydrocacbon vong no.
Céc nhém xycloalkyl c6 thé 13 m6t vong hodc da vong. Xycloalkyl c6 thé dugc thé doc
1ap bang cac nguyén tir halogen, cic nhém sulfonyl Ci.g alkyl, cdc nhém sulfoxit Ci-g
alkyl, cac nhém sulfonamit, cdc nhém nitro, cdc nhém xyano, cac nhém -OCi.s alkyl,

cac nhém -SCi.s alkyl, cadc nhom -Ci.g alkyl, cac nhdm -Ca.s alkenyl, cac nhém -Ca.6
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alkynyl, cdc nhdm keton, cac nhém alkylamino, c4c nhém amino, cdc nhém aryl, cac

nhom Cs.g xycloalkyl hodc cac nhém hydroxyl.

Thuat ngit “xycloalkenyl” duge dung trong bin mo ta ndy dé chi nhom héa tri
mdt hodc hda tri hai ¢6 tir 3 dén 10 nguyén tir cacbon thu duge tir xycloalkyl no ¢6 it
nhit mot lién két dbi. Cac nhom xycloalkenyl c6 thé 1a mét vong hoic da vong. Cac
nhém xycloalkenyl c6 thé dugc thé doc 1ap bing cic nguyén tir halogen, cac nhém
sulfonyl, cac nhém sulfoxit, cdc nhém nitro, cdc nhém xyano, cdc nhém -OC1.¢ alkyl,
cac nhém -SCi.ealkyl, cidc nhém -Ci¢ alkyl, cdc nhoém -Caz-¢ alkenyl, cidc nhém -Ca.6
alkynyl, cac nhém keton, cic nhom alkylamino, cAc nhém amino, cic nhém aryl, céc

nhém Cs.g xycloalkyl hodc cac nhém hydroxyl.

Thuét ngit “xyclodien” dugc ding trong ban mé ta nay dé chi nhém hoéa tri mot
hoic héa tri hai c6 tir 5 dén 10 nguyén tir cacbon thu dugc tir xycloalkyl no ¢6 hai lién
két d6i. Cdc nhém xyclodien c6 thé 1 mot vong hoic da vong. Cac nhém xyclodien c6
thé dugc thé ddc 1ap bing céc nguyén tir halogen, cdc nhom sulfonyl, cic nhém sulfoxit,
cac nhém nitro, cdc nhém xyano, cdc nhém -OCi. alkyl, cdc nhém -SCi alkyl, cac
nhém -Ci.6 alkyl, cdc nhém -Ca.6 alkenyl, cdc nhoém -Ca.6 alkynyl, cdc nhdm keton, céc
nhom alkylamino, cidc nhém amino, cdc nhém aryl, cac nhoém Cs.g xycloalkyl hodc cac

nhom hydroxyl.

Thuét ngft “halogen” dugc ding trong ban mé ta nay dé chi nguyén tit clo, brom,

flo, iot.

Thuat ngit “alkenyl” dugc ding trong ban md ta nay dé chi gbc hydrocacbon héa
tri mot hodc héa trj hai c6 tir 2 dn 8 nguyén tit cacbon, thu dugc tir alkyl no, ¢ it nhit
mot lién két d6i. Mot nhém metylen (-CHa-), ctia alkenyl c6 thé duoc thé bing oxy, luu
huynh, sulfoxit, nito, cacbonyl, carboxyl, sulfonyl, sulfat, sulfonat, amit, sulfonamit,
bang Cs.g xycloalkyl hoéa tri hai, bing di vong héa tri hai, hodc bing nhém aryl héa tri
hai. Ca.g alkenyl c6 thé ¢6 cdu hinh E hogic Z. C4c nhém alkenyl c6 thé dugc thé bing

céc nhém alkyl nhu néu trén hodic bing cac nguyén tir halogen.
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Thuét ngit “alkynyl” dugc ding trong ban md ta nay dé chi gbc hydrocacbon héa
tri mot hodc héa tri hai c6 tir 2 dén 8 nguyén tir cacbon, thu dugc tir alkyl no, c6 it nhét
mot lién két ba. Mot nhém metylen (-CHa-), ctia alkynyl ¢6 thé duoc thé bang oxy, luu
huynh, sulfoxit, nito, cacbonyl, carboxyl, sulfonyl, sulfat, sulfonat, amit, sulfonamit,
bing Cs.s xycloalkyl hoa tri hai, bing di vong hoa tri hai, hoic bing nhém aryl héa tri
hai. Cac nhém alkynyl c6 thé duoc thé bang cac nhém alkyl, nhu néu trén, hodc bang

cac nguyén tir halogen.

Thuét ngit “di vong” dugc ding trong ban mé ta nay dé chi vong c6 tir 3 dén 10
canh, ma c6 thé 1a thom hodc khong thom, no hodc khong no, chira it nhét mot nguyén
tr khac loai dugc chon tir oxy, nito, luu huynh, hodc tb hop cta it nhét hai trong sb
ching, 1am gi4n doan cu triic nhin vong cacbon. Nhan di vong nay c6 thé bi gian doan
bdi C=0; cac nguyén tir khac loai S va N ¢6 thé dwoc oxy héa. Cac di vong c6 thé 1a
mot vong hodc da vong. Cac gbc nhan di vong c6 thé duoc thé bing cac nguyén tir
halogen, cdc nhom sulfonyl, cdc nhdm sulfoxit, cic nhdm nitro, cdc nhém xyano, cac
nhom -OC1¢alkyl, cdc nhém -SCi.¢ alkyl, cac nhém -Ci.g alkyl, cdc nhdm -Ca.6 alkenyl,
cac nhom -Ca¢ alkynyl, cac nhom keton, cac nhom alkylamino, cdc nhém amino, cac
nhém aryl, cac nhom Cs.g xycloalkyl hodac cac nhém hydroxyl.

Thuét ngit “aryl” dugc ding trong ban mé ta nay dé chi gbc hiru co thu duoc tir
hydrocacbon thom bao gdm nhan c6 6 dén 10 nguyén tir cacbon, bang cach loai bd mot
nguyén tir hydro. Aryl c6 thé dugc thé biang cac nguyén tir halogen, cac nhém sulfonyl
Cis alkyl, cac nhém sulfoxit Ci.s alkyl, cdc nhom sulfonamit, cdc nhom axit
carboxcyclic, cac nhém Ci.¢ alkyl carboxylat (este), cdc nhom amit, cdc nhdm nitro, céc
nhom xyano, cac nhém -OCj alkyl, cdc nhdm -SCi alkyl, cdc nhém -Ci. alkyl, céc
nhom -Cz.6 alkenyl, cac nhom -Ca.¢ alkynyl, cac nhém keton, céc aldehyt, cdc nhom
alkylamino, cAc nhém amino, cac nhém aryl, cdc nhdm Cs.g xycloalkyl hodc cadc nhom

hydroxyl. Céc aryl c6 thé 13 mot vong hoic da vong.

Thuét ngit “hydroxyl” dugc ding trong ban md ta nay dé chi nhém ¢ cong thirc
SG_OH’D-
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Thuat ngit “cacbonyl” dugc dung trong ban md ta nay d chi nhém c6 cong thirc
“_C(O)_H .

Thuat ngit “keton” dugc ding trong ban mé ta nay dé chi hop chét hitu co c6
nhém cacbonyl lién két véi nguyén tir cacbon nhur -(CO)R¥, trong d6 R* ¢6 thé 13 alkyl,
aryl, xycloalkyl, xycloalkenyl, di vong nhu néu trén.

Thuét ngit “amin” duge ding trong ban md ta nay dé chi nhém c6 cong thirc “-
NR*RY”, trong d6 R* va RY c6 thé 1 giéng nhau hoic doc 1ap 1a hydro, alkyl, aryl,
xycloalkyl, xycloalkenyl, di vong nhu néu trén.

Thuat ngit “carboxyl” dugc ding trong ban md ta nay @ chi nhém c6 cong thirc
GG_C(O)O_".

Thuat ngit “sulfonyl” dugc ding trong ban mé ta nay dé chi nhém c6 cong thirc
‘6_802_3’.

Thuat ngit “sulfat” dugc ding trong ban mé ta nay dé chi nhém c6 cong thirc “-
O-5(0)2-0-".

Thuédt ngit “
6‘_S(O)2_O_93.

sulfonat” dugc dung trong ban md ta nay dé chi nhém c6 cong thirc
Thuat ngit “axit carboxylic” dugc ding trong ban mé ta nay d& chi nhém c6 cong
thic “-C(O)OH”.

Thuét ngit “nitro” dwgc ding trong ban mé ta nay d chi nhém c6 cong thirc “-

NO2”.

Thuat ngit “xyano” dugc ding trong ban md ta nay dé chi nhém c6 cong thirc “-
CN”.
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Thuat ngit “amit” dwugc ding trong ban mé ta nay dé chi nhém c6 cong thire -
C(O)NR*RY”, trong d6 R* va RY ¢6 thé 1a giéng nhau hodc ddc 14p 14 hydro, alkyl, aryl,
xycloalkyl, xycloalkenyl, di vong nhu néu trén.

Thuat ngit “este” dugc ding trong ban mo ta nay dé chi nhém c6 cong thire “-

C(O)OR*” trong d6 R* 1a alkyl, aryl, xycloalkyl, xycloalkenyl, di vong nhu néu trén.

Thuat ngit “sulfonamit” dugc ding trong ban mo ta ndy dé chi nhém ¢ cong
thire “-S(O)2NR*RY”, trong d6 R* va RY ¢6 thé 1a giéng nhau hodc ddc 1ap 1a hydro, alkyl,
aryl, xycloalkyl, xycloalkenyl, di vong nhu néu trén.

Thuat ngit “sulfoxit” dugc ding trong ban mé ta nay dé chi nhém c6 cong thirc
GC_S(O)_,’.

Thuit ngit “axit phosphonic” dugc ding trong ban md ta nay d chi nhém cé
cdng thirc “-P(0)(OH),”.

Thuat ngit “axit phosphoric” dugc ding trong ban mé ta nay dé chi nhém c6 cong
thac “-OP(O)(OH).”.

Thuat ngit “axit sulphonic” dugc ding trong ban mé ta nay dé chi nhém c6 cong
thire “-S(0)20H".

Cong thuc “H”, nhu duge dung trong ban md ta nay, 1a nguyén tir hydro.

Cong thuc “O”, nhu dugce dung trong ban mo6 ta nay, 1a nguyén tir oxy.

Cong thitc “N”, nhu dugc dung trong ban md ta nay, 1a nguyén tir nito.

Cong thue “S”, nhu dugc dung trong ban mo ta nay, 1a nguyén ti luu huynh.

Céc hop chét theo sang ché la:

(8S,95,10R,118,13S,14S,17R)-17-glycoloyl-11-hydroxy-10,13-dimetyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-17-
yl (4-bromophenyl)axetat;
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(8S,95,10R,118,138,148,17R)-17-glycoloyl-11-hydroxy-10,13-dimetyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-17-
yl 3-(phenylsulfonyl)propanoat;

(8S,95,10R,118,138,14S,17R)-17-glycoloyl-11-hydroxy-10,13-dimetyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a] phenanfhien— 17-
yl 2-furoat.

Mbt s6 hop chit c6 cong thic I va mot sé chét trung gian ctia ching c6 it nhat
mdt nguyén tir cacbon khéng dbi xtng trong ciu trac cta ching. Nguyén tir cacbon
khéng d6i xtmg nay c6 thé c6 mit & cAu hinh R hozc S, ky hiéu R va ky hiéu S nay duoc

dung theo céc quy ludt néu trong: Pure Appli. Chem. (1976), 45, 11-13.

Thuat ngir “cac mubi duge dung” dugc dung dé chi cac mudi hodc cac phirc ma
gitt dugc hoat tinh sinh hoc mong mudn cta cac hop chét néu trén va khong thé hién céc
tac dung gy doc khong mong mudn hoic thé hién tac dung gdy déc khong mong muén
o muc thép nhét. “Céc mudi duge dung” theo sang ché bao gém cac dang mudi axit hodc

muoi bazo khong ddc, c6 tdc dung dicu tri ma cac hop chat c6 cong thire I ¢6 thé tao ra.

Dang mudi cdng axit ctia hop chét c6 cdng thirc I ma xuét hién & dang tu do cta
n6 nhu bazo c¢6 thé thu dugc bing cach xir 1y bazo trr do nay bing axit thich hop nhu
axit v0 co, vi dy, axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit
nitric va céc axit twong tu; hodc axit hitu co, vi dy, axit axetic, hydroxyaxetic, propanoic,
lactic, pyruvic, malonic, axit fumaric, axit maleic, axit oxalic, axit tartric, axit suxinic,
axit malic, axit ascorbic, axit benzoic, axit tanic, pamoic axit, xitric, metylsulfonic,
etansulfonic, benzensulfonic, formic va céc axit tuong tu (Handbook of Pharmaceutical
Salts, P.Heinrich Stahal& Camille G. Wermuth (Eds), Verlag Helvetica Chemica Acta-
Zirich, 2002, 329-345).

Dang mudi cong bazo ctia hop chét c6 cong thie I ma xuét hién & dang axit ctia
16 ¢6 thé thu duoc bang cach xir Iy axit bing bazo thich hgp nhu bazo vé co, vi dy, natri
hydroxit, magie hydroxit, kali hydroxit, canxi hydroxit, amoniac va cac bazo tuong ty;

hodc bazo hitu co, vi du, L-Arginin, etanolamin, betain, benzathine, morpholin va céac

-10-
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bazo tuwong tu. (Handbook of Pharmaceutical Salts, P.Heinrich Stahal& Camille G.
Wermuth (Eds), Verlag Helvetica Chemica Acta- Ziirich, 2002, 329-345).

Céc hop chét ¢ cong thirc I va mudi ctia ching c6 thé & dang solvat, ma dugc
bao gdm trong pham vi clia sang ché. Vi du, c4c solvat niy bao gdm céc hydrat, céc

alcoholat va cac solvat tuong tu.

Lién quan dén sang ché, viéc vién dan dén hop chét hoic cac hop chét dugc du
dinh bao gdm hop chét niy & mdi dang ddng phan c6 thé ctia né va cac hdn hop cua
ching, trir khi mdt dang déng phén cu thé duoc @8 cap dén mot cach cu thé. Céc hop
chét theo séng ché c6 thé tdn tai & cac dang chét da hinh khac nhau. Mic di khong dugc
thé hién mat cach rd rang trong cOng thuc trén, cac dang nay dugc du dinh bao ham

trong pham vi clia sang che.

Céc hop chét theo sang ché c6 thé dugc ding dé diéu tri nhidu tinh trang & mét
bao gdm, nhung khdng chi giéi han &, bénh 4p luc trong mét ting, bénh ting nhén 4p,
bénh viém mang mach nho, cac tinh trang t4c tinh mach vdng mac, bénh thoai hoa diém
véﬁg & mét, bénh vdng mac do bénh dai thdo dudng giy ra, céc dang khéac nhau cia
chimg phi diém vang, bénh viém sau phiu thuét, c4c tinh trang viém két mac mi mét va
két mac hanh, giac mac, va phﬁn trudc cta nhin ciu, nhu bénh viém két mac di ung,
bénh Rosacea mit, bénh khd mét, bénh viém mi mét, bong vdng mac, r6i loan churc nang
tuyén sun mi (MGD), bénh viém gidc mac c6 cic chim ndng, bénh viém gidc mac do
bénh zona géy ra, bénh viém méng mét, bénh viém thé mi, bénh viém két mac nhiém
khuén chon loc, tén thuong giac mac do hda chét, birc xa, hodc boéng nhiét, xAm nhap

cua di vat, di img, hoac két hop ctia chung.

Theo phuong 4n khac, sang ché con mé ta phuong phap didu tri céc réi loan lién quan
dén didu bién céc thy thé glucocorticoit (GR) va/hoic cac thu thé mineralocorticoit
(MR). Céc phuong phap nay c6 thé duge thuc hién, vi du, bing cach sir dung cho dbi
tuong c6 nhu cAu diéu trj lvgng hiru hidu diéu trj ctia it nhat mot hop chét theo sang ché,

hozc hdn hop bét ky cua ching, hoac cac muoi duge dung, cac hydrat, cac solvat, cac
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dang tinh thé va céc chét ddng phan don 1&, cic chit ddng phan ddi anh, va cdc chét

d6ng phan khéng d6i quang ctia chung.

Theo phuong an khac, sang ché d& xuit cac duoc phim chira it nhat mot hop chét
theo sang ché trong chit mang dugc dung. Cac hop chét theo sang ché c6 thé duoc dung
& c4c lidu hitu hiéu dé 1am thudc. Cac lidu nay thudng 13 lidu thap nhét cin thiét d& dat
dugc tac dung didu tri mong mudn. Néi chung, cac lidu ndy nim trong khoang tir
Img/ngay dén 1000mg/ngdy; t&t hon nita nim trong khoang tir 10mg/ngay dén
500mg/ngay. Theo phuong 4n vi du khac, hop chét hodc cac hop chit nay c6 thé co
trong ché phim hoic dang bao ché véi lugng nim trong khoang tir 0,5mg/kg/ngiy dén
100mg/kg/ngdy hoic nim trong khoang tr 1mg/kg/ngdy dén 100mg/kg/ngay. Tuy
nhién, lugng hop chét thuc té cin duge ding trong trudng hop nhit dinh s& duoc xéc
dinh bai théy thudc dya trén tinh huéng cu thé, nhu la tudi va thé trong ctia bénh nhan,
thé trang chung cia bénh nhan, mirc d nang cua tinh trang & mét, va dudng 'dl‘lng. Trong

mot s6 trudng hop, viée dinh lidu duge dénh gia dya trén truong hop cu thé.

Theo phuong 4n vi du khéc, sing ché d& xut cac dugc phdm chira it nhit mot
hop chét trong chét mang dugc dung. Cac dugc phém c6 thé dugc st dung & dang rén,
dung dich, nhii twong, hdn dich, mixen, liposom, va c4c dang twong tu, trong d6 duge
phém thu duoc chira mdt hodc nhiéu hop chét theo sang ché 1am thanh ph?m hoat chét,
két hop véi chit mang v6 co hodc hitu co hoic ta dugc thich hop dé sir dung trong hoic
ngoai duong ti€u hoa. Mot hodc nhiéu hop chét c6 thé dugc két hop, vi duy, vdi cac chét
mang duoc dung khéng doc, thdng thudng cho vién nén, vién tron, vién nang, thube
dan, dung dich, nhii trong, huyén phi, va dang bét ky khac thich hop cho viée st dung.
Céc chit mang c6 thé duoc st dung bao gdm glucoza, lactoza, gdm acaxia, gelatin,
manitol, bt nhdo tir tinh bdt, magie trisilicat, bdt talc, tinh bdt ngd, keratin, silic dioxit
dang keo, tinh bdt khoai tay, uré, triglyxerit c6 chiéu dai mach trung binh, dextran, va
céc chit mang khéc thich hop dé sir dung trong qué trinh bao ché ché phdm, & dang ran,
ban ran, hodc long. Ngoai ra, cac chét phu gia, cac chét 1am bn dinh, céc chét léuh dic
va cac chét tao mau va céc chét tao mui thom c6 thé duge st dung. Cac hop chét theo
sang ché duge dua vao duge phém véi lugng da dé tao ra tac dung mong mudn dbi véi

qua trinh hogc tinh trang bénh.
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Theo phuong 4n khac, cac hop chit theo sang ché c6 thé dugc dung qua duong
migng & dang thich hop bat ky, nhu vién nén, chét 16ng, vién nang, bdt va céc dang
tuong ty. Tuy nhién, cac dudng dung khac c6 thé 13 mong mudn hodc cin thiét, dic biét
néu bénh nhan bj budn nén. Cac dudng dung khac c6 thé bao gdm, ma khong c6 ngoai
1¢, cac dudng phan phdi qua da, ngoai dudng tiéu héa, duéi da, trong miii, ndi tiy mac,
trong co, trong tinh mach, va trong truc tring. Ngoai ra, cac ché phim c6 thé dugc thiét
ké d& 1am cham su giai phéng hoat chét trong khodng thoi gian nhét dinh, hodc dé kidm
soat mdt cach thén trong lugng duoc chét duge giai phdng tai thdi didm nhét dinh trong

qua trinh didu tri.

Cac duoc phém & dang thich hop dé dung qua duong miéng, vi dy, dugc dung
duéi dang vién nén, vién det, vién ngim, huyén phu trong nuéc hoéc trong déu, bot hodc
hat c6 thé phén tin dugc, nhil tuong, vién nang cing hodc vién nang mém, hodc siro
hoic cdn ngot. Cac duoc phém duoc dy tinh dé dung qua dudng miéng c6 thé dugc bao
ché theo phuong phap bat ky da biét trong linh vuc k¥ thuat nay & bao ché dugc phim
va cac duoc phém nay cé thé chira mot hodic nhidu chét dugc chon tir nhdm bao gc“)m
chét tao ngot nhu sucroza, lactoza, hodc sacarin, cac chit tao mui vi nhu bac ha, tinh
dau cay 1oc dé hodic anh dao, chit tao mau va chit bao quan dé tao ra céc duoc phém
dep va thom ngon. Vién nén chira hop chit theo sang ché két hop véi ta duge duge dung

khéng ddc cling c6 thé duge bao ché theo cac phuong phép da biét.

Céc dugc phim c6 thé & dang huyén phi vo tring dé tiém. Huyén phi ndy c6 thé
duoc bao ché theo cac phuong phép da biét bing cach sir dung chit phan tan hoic chit
thAm wét va chét tao huyén phu thich hgp. Dugc phim v tring d& tiém con c6 thé 1a
dung dich hoic huyén phii v6 tring dé tiém trong chét pha lodng hoic dung méi khong
doc duge chip nhén sir dung ngoai dudng tiéu hda, vi du, ¢ dang dung dich trong 1,3-
butandiol. Dau vé tring khong bay hoi thuong duge dung lam dung méi hodc mdi
trudng tao huyén phii. Nhim muc dich nay, diu nhat khong bay hoi bt ky ¢6 th dugc
str dung bao gdm monoglyxerit hogic diglyxerit tbng hop, cac axit béo (bao gdm axit
oleic), cac loai dau thyc vat ¢6 trong tu nhién nhu dau viung, diu dira, ddu lac, dau hat

bong, v.v., hodc céc ta dugc 1ong béo tdng hop nhu etyl oleat hodc cic chat tuwong tu.
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Céc dung dich dém, chit bao quéan, cac chit chéng oxy hoa, va cac chit twong tu ¢ thé

dugc két hop vao néu can.

Céc hop chét theo sang ché con c6 thé duogc dung & dang thubc dan dé ding thube qua
duodng truc trang. Cac dugc phém nay co thé duoc bao ché bﬁng cach tron cac hop chét
theo sang ché véi ta dugc khong kich tng thich hgp, nhu bo cacao, céac este glyxerit
tdng hop cita céc polyetylen glycol, ma 14 rin & nhiét do binh thudng nhung héa long
va/hodc hoa tan trong khoang tryc tring dé giai phéng duoc chét. Luong thuc té cia hop
chét can duoc dung trong trudng hop nhét dinh s& dugc x4c dinh boi thﬁy thubc dua trén
tinh huéng cu thé, nhu mutrc do ndng cua tinh trang, lra tudi va thé trong cia bénh nhén,
.thé trang chung ctia bénh nhan, nguyén nhin gay ra tinh trang, va dudng dung. Céc hgp
chét dugc d& xuit trong ban mo ta ndy c6 kha niing diéu bién cac thu thé glucocorticoit
(GR) va/hogic c4c thy thé mineralocorticoit (MR). Céc hop chét duge md ta c6 thé ¢b
hiéu luc lién két va/hodic hoat héa GR manh hon so véi hgp chét nhu cortisol. Nhu vay,
' céc hop chét nay c6 thé didu tri mdt cach ¢6 hidu qua céc chi dinh didu tri & mét. Cac
hop chét ndy con c6 thé duoc chuydn héa béi cac enzym esteaza bén trong mit @& tao
ra cortisol chu van ty nhién, nhd d6 gidm nguy co ting nhan 4p. Cortisol con lai trong
mét va co thé dwoc chuyén héa tiép dé 1am bit hoat cac hop chit thong qua cac
dehydroxylaza c6 trong tu nhién va cdc enzym khéc khién liéu phép diéu tri nay tré nén

“an toan.

O céc bénh nhan, cortisol chi van GC ndi sinh c6 trong tu' nhién (hydrocortison)
c6 tic dong nhé nhat 1én &p suét trong mét khi duogc ding tai chd bang thubc nhd mét so
v6i cac GC tong hop nhu dexamethason, prednisolon, va florometholon (Cantrill et al.,
1975). Co s& khac chitng minh d6 an tean chung t6t hon cta cortisol d& 1am thude didu
tri 1a viéc nhidu ché phdm hydrocortison dung khu tri khac nhau hién duoc ban mét

céch tryuc tiép cho ngudi tiéu ding khéng cén ké don.
Khong mudn rang budc v6i 1y thuyét cu thé bét ky ndo, bt ngd phat hién ra ring cac

hop chit theo sang ché ¢6 thé c6 tac dung didu bién thy thé glucocorticoit t&t hon so v&i

cortisol do su cai bien d6i v&i vi tri 17 ctia phan tir cortisol.
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Thuét ngit "lugng hitu hidu didu tri" dugc ding trong ban mé ta nay cé nghia la
lugng duge phim ma s& gay ra dép tmg sinh hoc hoic y hoc & d6i twgng ¢6 nhu ciu didu
tri ma dang dugc tim kiém béi nha nghién ctru, bic s§ thii y, béc s§ didu tri hodc thiy
thudc. Theo mot sd phuong an, dbi tuong ¢6 nhu cu diéu tri 1a dong vat c¢6 vu. Theo

mot sO phuong an, ddng vt c¢6 v 1a nguoi.

Céac t4 dugc duge sir dung c6 thé, vi dy, 1a (1) chét pha lodng tro nhu canxi
cacbonat, lactoza, canxi phosphat hogc natri phosphat; (2) chét tao hat va chét gy ra
nhu tinh bt ngd, tinh bt khoai tdy hogc axit alginic; (3) chét lién két nhur gom tragacan,
tinh bot ngd, gelatin hodc acaxia, va (4) chat lam tron nhu magie stearat, axit stearic
hoic bot talc. Cac vién nén c6 thé khong dugc bao hodc ching c6 thé dugce bao theo cac
k¥ thuat da biét dé lam chdm sy phén rd va sy hép thu trong dudng tidu héa va nhey d6
tao ra tac dung kéo dai trong thoi gian dai hon. Vi dy, nguyén liéu 1am chim giai phéng

nhu glyxeryl monostearat hogc glyxeryl distearat c6 thé dwoc st dung.

Trong mdt s trudng hop, cac ché phim dé dung qua dudng miéng cé thé & da,ing
vién nang gelatin ciing, trong d6 hop chit dugc trdn véi chét pha lodng rén tro, vi dy,
canxi cacbonat, canxi phosphat hodic cao lanh. Chiing con ¢ thé & dang vién nang
gelatin mém, trong d6 hop chét duge tron véi nuée hodc méi truong dau, vi du, dau lac,

parafin 16ng, hodc dau 6 liu.

Céc hop chét theo sang ché con c6 thé duge ding 1am ché phim hodc dang bao
ché chip nhan dugc cho mét. Chat 16ng ma chip nhén ding dugc cho mét duge bao ché
sao cho né ¢ thé duge ding khu tr cho mét. Mt tién dung c6 thé duoc tdi da hoa
nhiéu nhét ¢6 thé, mac d d6i khi c4c can nhic v& mit ch phim (vi dy, tinh én dinh) c6
thé it can thiét hon so véi mirc tién dung i wu. Trong trudng hop ma sy tién dung khong
thé duoc t8i da héa, thi chét 16ng can dugc bao ché sao cho chét léng nay la dé dung nap
cho bénh nhén dé dung khu tra cho mét. Ngoai ra, chét 16ng chdp nhan dugc d8 dung
cho mit c6 thé duoc dong goi dé su dung mét 14n, hogic chira chit bao quan d ngin

ngira sy nhiém ban sau nhiéu 1in ding.
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Dé dung cho mit, dung dich hogc thubc thudng dugc bao ché bang cach sir dung

dung dich nuéc mudi sinh Iy 1am ta duoc 16ng chinh. T8t hon, néu dung dich ding cho
mit dugc duy tri & 6 pH thich hop v6i hé dung dich dém thich hgp. Céc ché phdm nay
con c6 thé chita chit bao quan, chét 1am 8n dinh va chét hoat déng bé mat dugc dung

thong thuong.

Céc chit bao quan ma c6 thé duoc ding trong cac dugc phim dung cho mét theo
sang ché bao gdm, nhung khong chi gi6i han &, benzalkoni clorua, clorobutanol,
thimerosal, phenylmercuric axetat va phenylmercuric nitrat. Vi du, chit hoat dong bé
mét hitu dung 13 Tween 80. Tuong tu, cac ta duge 16ng hitu dung khac nhau c6 thé dugc
dung trong céc duge phdm ding cho mit dugc bdc 16 trong ban mé ta nay. Céc ta dugc
léng nay bao gdm, nhung khéng chi giéi han &, rugu polyvinylic, povidon,
hydroxypropyl metyl xenluloza, poloxame, carboxymetyl xenluloza, hydroxyetyl

xenluloza va nudc cat.

Céc chét diéu chinh d6 truong c6 thé dugc bd sung vao néu can hoic néu thuan
lgi. Ching bao gém, nhung khong chi gii han &, cac mudi, dic biét 13 natri clorua, kali
clorua, manitol va glyxerin, ho#c chét didu chinh do truong thich hop bét ky khac duoc

chép nhén ding cho mét.

Céc dung dich dém va céc phuong tién khac nhau d& didu chinh do pH c6 thé
duoc str dung mién 1a ché phém tao ra dugc chép nhén ding cho mét. Do d6, cac dung
dich dém bao gém cac dung dich dém axetat, cac dung dich dém xitrat, cic dung dich
dém phosphat va c4c dung dich dém borat. Céc axit hodic cac bazo c6 thé duge dung dé

diéu chinh d6 pH cta c4c ché phim nay néu can.
Theo mdt phuong an thyc hién lam vi duy, dugce phém dung cho mét nhu duge
bdc 1§ trong ban mé ta ndy c6 thé chira céc thanh phin dugc ding véi cac lugng duoc

liét ké trong Bang 1 dudi day.

Bang 1
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Thanh phin Luwong (% khoi lwgng/thé tich)
hoat chat khoang 0,001 dén 5
chit bao quan 0 d&n 0,10
ta duoc 1ong 0 dén 40
chat diéu chinh d6 trurong 1dén 10
chit dém 0,01 d&n 10
chit diéu chinh d6 pH vira dd 46 pH=4,5 dén 7,5
chit chéng oxy héa néu can
chét hoat dong bé mat néu can
nudc tinh khiét néu can thiét dé tao ra 100%

Theo cac phuong 4n khéc, chit 1dng chip nhan dugc @ ding cho mét c6 thé dugc
bao ché dé tiém ndi nhin. Céc hop chit theo sang ché c6 thé duoc bao ché ¢ dang long,
bdt nhdo dang gel, hodc dang tuong tu dé tiém noi nhan. Ngoai ra, cac hop chét c6 thé
dugc bao ché thanh dang cdy trong mit giai phong c6 kiém soat hodc giai phong duy tri
chita cac polyme c6 thé thoai bién sinh hoc nhur axit polylactic, axit poly glycolic, hdn

hop clia chiing va cac chat twong tu.

Mot s6 duogc phim 1am vi du ¢6 thé chira hdn hop gdm hai hodc nhidu hop chét
nhu duge boc 16 trong ban md ta ndy. Cac hop chét c6 thé dwoc bao ché theo ty 18 khac
nhau tuy theo tinh trang cu thé & mét hodc tap hop cac tinh trang dang dugc diéu tri. Do
- mbi dbi tuong ri€ng biét co thé thé hién thay ddi dang ké vé muc do nghiém trong cta
céc triéu chimg va mdi duogc phém ¢b cac dic tinh didu tri bénh don nhét, nén duong
ding va liéu lugng chinh xéc str dung cho mdi dbi tuong cin dugc quyét dinh béi ngudi

c6 chuyén mon.

Sang ché con dé xuét quy trinh diéu ché cic hop chit c6 cong thic I. Cac hop
chét c6 cong thirc I theo sang ché c6 thé dugc didu ché theo cach twong tw véi phuong
phap thong thudng ma ngudi ¢b hiéu biét trung binh trohg linh vyc héa hoc hitu co tng
hop da biét. So dd tdng hop néu dudi ddy minh hoa cach didu ché cac hop chét theo

sang che.
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R'—N » R1 OR' —— > OR R1
R'OH, OR'
Diisopropyl ete

Metanol/ _ ' O\‘g

Axit axetic

Cong thic I

R’ 13 C1-Cs alkyl, hoic nhém twong tu, t6t hon 1a CHs

Cén phai hi€u rang ca phan m6 t& chung néu trén 14n phan mo ta chi tiét dudi day
chi d€ 1am vi dy va mang tinh minh hoa va khong gi¢i han pham vi bio hd ctia sang ché.
Trong ban mo ta nay, viéc sir dung so it bao gom ca s6 nhiéu, trir khi ¢é quy dinh khéc

mot cach 13 rang.

Ngudi ¢ hiéu biét trung binh trong linh vyc k§ thuat nay d& dang nhén thiy ring
mdt s& hop chét theo sang ché c6 thé chira mot hodc nhidu tAm bAt ddi, sao cho cac hop
chit nay c6 thé ton tai & dang ddng phan dbi anh ciing nhu dang ddng phan khong déi
quang. Trir khi ¢6 quy dinh 18 rang khéc, pham vi ctia séng ché bao gdm tit ca cac chét
ddng phén dbi anh, cac chit ddng phan khéng dbi quang va cac hdn hop triét quang.

Mot sb hgp chat theo sang ché c6 the tao muoi véi céc axit hodc bazo duge dung, va cac
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muo6i dugc dung d6 ctia cac hop chat theo sang ché cling nam trong pham vi clia séng

che.

Sang ché bao gém tAt ca céac hop chét duoc 1am giau d@)ng vi dugc dung. Hop
chat bét ky theo sang ché ¢6 thé chira mot hodic nhidu nguyén tir ddng vi duoc lam giau
hodc khéc véi ty 18 tu nhién nhu doteri 2H (hodc D) thay cho proti 'H (hodc H) hoic sir
dung nguyén liéu lam giau 13 C thay cho 2C va c4c chét tuong tw. Céc thay thé tvong ty
c6 thé duge ap dung d6i v6iN, O va S. Vi€c st dung cac déng vi ¢6 thé hd trg v& mit
phan tich ciing nhu diéu tri bénh theo sang ché. Vi du, viéc st dung doteri c6 thé 1am
ting thoi gian ban thai in vivo bang cach 1am thay ddi (tbc d6) chuyén héa cac hop chét
theo sang ché. Cac hop chit nay c6 thé duge didu ché theo cac quy trinh didu ché da

dugc mb ta bing cach sir dung céc chit phan ing da duge 1am gidu ddng vi.

Céac vi du sau chi nhim muc dich minh hoa va khong dugc du dinh, va ciing
khong nén dugc hiéu 12 1am giéi han pham vi ciia sing ché theo cach bt ky. Chuyén gia
trong linh vuc k¥ thuét nay can phai hiéu duoc ring cac thay ddi va cac cai bién c6 thé
dugc tao ra dbi voi cac vi du sau ma khong vuot qua pham vi hodc tinh thin cia séng

che.

Ngudi c6 hidu biét trung binh trong linh vyc k§ thuét nay can phai hiéu ring cac
dang ddng phan riéng biét c6 thé thu duoc bing cach tach hdn hop cta ching theo cach
théng thudng. Vi dy, trong trudng hop cia cac chit ddng phan khong dbi quang, budce
tach sic ky c6 thé dugc 4p dung.

Tén céc hop chit dugc tao ra bing ACD phién ban 12.0; va tén céc chit trung
gian va chit phan img dugc ding trong céc vi du duoc tao ra bing phin mém nhu Chem

Bio Draw Ultra phién ban 12.0 hodc Auto Nom 2000 tir MDL ISIS Draw 2.5 SP1.

N6i chung, viéc phén tich cic hop chét ndy dugc thuc hién theo cic phuong phap

sau.

Phé NMR duogc ghi trén Varian 300MHz va/hodc 600MHz va thu dugc & nhiét
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»dcf) phong. D¢ dich chuyén héa hoc dugc dua ra theo ppm tham chiéu dén TMS ndi bd

hodc tin hi€u dung méi.

T4t c4 céc chat phan tmg, cac dung méi, cac chét xic tac ma quy trinh téng hop
chiing khdng dugc mé ta déu dwge mua tir céc nha cung cap héa chit nhu Sigma Aldrich,
Fluka, Bio-Blocks, Combi-blocks, TCI, VWR, Lancaster, Oakwood, Trans World
Chemical, Alfa, Fisher, AK Scientific, AmFine Com, Carbocore, Maybridge, Frontier,
Matrix, Ukrorgsynth, Toronto, Ryan Scientific, SiliCycle, Anaspec, Syn Chem, Chem-
~ Impex, MIC-scientific, Ltd; tuy nhién, mot s chét trung gian da biét duoc didu ché theo
cac quy trinh d3 cong bd.

Thong thudng, cic hop chét theo sang ché dugc tinh ché bing phuong phéap séc
ky cot (cot tu dong) trén Teledyne-ISCO CombiFlash c6 c6t silic dioxit, trir khi duogc

chi rd theo cach khac.

Vi du thue h_ién sang ché
Vidul

Chét trung gian 1
2-(Trimetoxymetyl)furan

H5CO
0 OCHs

\ /' OCH,

Dung dich HCI trong metanol khan duoc diéu ché bang cach bd sung tur tir axetyl
clorua (10,5ml) vao metanol (20ml) & nhiét d6 phong. Dung dich nay dugc khudy trong
thdi gian 2 gid. Sau khi 1am ngudi trong bé nudc @4 trong khi quyén nito, 2-furonitril
(12ml, 137mM) dugc bd sung vao bing bom tiém. H5n hgp phan tmg nay duoc khudy
trong khi quyén khé & 0°C qua dém. Sau khi 1am 4m dén nhiét d6 phong, chét trung gian
duogc 1am két tha bing cach bd sung ete khd (50ml) vao. Chét trung gian nay duogc loc
ra trong phéu loc thity tinh x5p kho trong hop sy va rira bing ete khd. Sau khi ete bay

hoi, chét rén duoc xir Iy bang metanol kho va khuy & 50°C trong thoi gian 70 gio. Hon
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hop niy dugc xir ly bang ete khd (60ml) va amoni clorua dugc loai bo bang cach loc
- qua phéu loc thity tinh x6p khé. C6 dich loc d6 tao ra hop chét néu & dé muc nay (6g) &

dang dau khéng mau.

Vidu2

Chét trung gian 2
(85,95,10R,118,138,148,17R)-2'-(2-furyl)-11-hydroxy-2'-metoxy-10,13-dimetyl-
1,6,7,8,9,10,11,12,13,14,15,16-dodecahydro-5"H-spiro[xyclopenta[a]phenanthren-
17,4'-[1,3]dioxan]-3,5'(2H)-dion '

Dung dich chita cortisol (10,4g, khoang 28mM), d4 duoc sy kho bing cach lam
bay hoi tir etanol-butanol) trong tetrahydrofuran khan (40ml) dwoc xir ly bang Chét trung
gian 1 th6 (5,4g, 32mM) va 0,5ml dung dich chira axit p-toluensulfonic khan trong
toluen (khoang 0,7M). Hon hgp phan ting niy dugc khudy & nhiét 46 phong trong thoi
gian 48 gid. THF khan dugc bd sung thém vao (100ml) va dung dich p-TSA khan (2ml),
va hdn hop phan ting nay duge khudy trong thdi gian 48 gid. Hon hop phan tmg dugc
cd mot phan va khudy mot dém nita. H3n hop phén tmg ndy dwoc phan bd gitra etyl
axetat va dung dich nuéc diaxit natri phosphat. Lép hitu co dugc rira bang nuée mubi,
sdy khd, va 1am bay hoi. Cin dugc tinh ché bing phuong phap sic ky (silica gel, 30 dén
70 etyl axetat-diclorometan) va tao ra Chét trung gian 2 (0,9g).

Vidu3
Hop chét 1
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(8S,9S,10R,118S,138,148S,17R)-17-glycoloyl-11-hydroxy-10,13-dimetyl-3-oxo-
©2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a] phenanthren-17-
yl 2-furoat

Chét trung gian 1 duoc hoa tan trong tetrahydrofuran (20ml) va 1am ngudi trong
va bé nu6c d4/mubi trong khi quyén tro. Dung dich nay dugc xir Iy bing 0,37ml dung
dich nu6c axit sulfuric 1M. Hon hop phan tng nay dugc khudy lanh trong thoi gian 2
gid. Hon hop phan tmg nay dugc xir Iy bing dung dich diaxit natri phosphat va etyl
axetat. Dung dich etyl axetat duoc rira bing nudc mudi, siy khé va lam bay hoi."-éSén
phim duoc tinh ché bing phuong phép sic ky (silica gel 60, 50-50 etyl axéfat-
diclometan) va c6. Can dugc két tinh ra khoi diclorometan — hexan dé tao ra hop chét 1
(1,9g, 82%).

NMR (CDCl3, TMS): 8 1,00 (s, 3H), 1,13 (m, 3H), 1,47 (s, 3H), 1,51 (m, 1H), ‘
2,54-1,74 (m’s, 13H), 2,90 (m, 1H), 3,08 (m, 1H), 4,37 (m, 2H), 4,56 (m, 1H), 5,71 (s,
1H), 6,54 (m, 1H), 7,20 (m, 1H), 7,61 (m, 1H).

Vidu4

Chét trung gian 3
Metyl 2-(4bromophenyl)axetimidat hydroclorua
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NH*CI
HaC.

Br
Theo céach tuwong ty néu trong Vi du 1, 2-(4-bromophenyl) axetonitril dugc
chuyén hoéa thanh Chit trung gian 3. Cin thu duge khong dugc xir Iy bang metanol
nhung dugc phén tich dé tao ra Chét trung gian 3.

Vidu5s
Chét trung gian 4
(8S,95,10R,118,138,148,17R)-2'-(4-bromobenzyl)-11-hydroxy-2'-metoxy-10,13-
dimetyl-1,6,7,8,9,10,11,12,13,14,15,16-dodecahydro-5"H-spiro[xyclopenta[a] |
phenanthren-17,4'-[1,3]dioxan]-3,5'(2H)-dion
Br

Theo cach tuong ty néu trong Vi du 2, cortisol va Chét trung gian 3 duoc chuyén
héa thanh Chét trung gian 4. Tinh ché bang cach sc ky nhanh trén silicagel (rira giai
20% etyl axetat trong CH2Cl) tao ra 24,8mg Chét trung gian 4: ICMS-ESI (m/z): dugc
tinh toan cho, C30H37BrOs, 572, 574, ; [M+H]" dugc phat hién 1a 573, 575.

Vidué6
Hop chét 2
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(85,95,10R,118,138,148,17R)-17-glycoloyl-11-hydroxy-10,13-dimetyl-3-oxo-

2,3,6,7,8,9, 10, 11, 12,& 3,1 4, 1 5; 1 6, 1 7-tetradecahydro- 1H-xyclopenta[a] phenanthren—nli 7-
yl (4-bromophenyl)axetat

Theo céch twong tw néu trong Vi du 3, Chét trung gian 4 duoc chuyén hoa thanh
Hop chit 2. Tinh ché hdn hop phan tmg thd bing phuong phap sic ky trén silicagel
(20% etyl axetat, metylen clorua) tao ra 57,7mg Hop chit 2. ICMS-ESI (in/z): duogc tinh
toan cho, C20H35BrOs, 558, 560; [M+H]" dugc phat hién ra 12 559, 561.

Vidu7

Chét trung gian 5
(8S,9S,10R,118,13S,14S,17R)-2'-etoxy-11-hydroxy-10,13-dimetyl-2'-[2-
(phenylsulfonyl)etyl]-1,6,7,8,9,10,11,12,13,14,15,16-dodecahydro-5'H-
spiro[xyclopenta[a]phenanthren-17,4'-[1,3]dioxan]-3,5'(2H)-dion

Theo céch tuwong tu néu trong Vi du 2, cortisol va ((3,3,3-trimetoxypropyl)sulfo-
nyl)benzen dwgc chuyén hoa thanh Chét trung gian 5. Tinh ché hdn hop phan tng thd
bang phuong phép sic ky trén silicagel (20% etyl axetat, metylen clorua) tao ra 13,1mg
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o _Chét trung gian 5 . ICMS-ESI (m/z): dugce tinh toan cho, C32H420sS, 586; [M+H]" dugc

phét hién 1a 587.

Vidu 8

Hop chit 3
(85,98,10R,118,138S,14S,17R)-17-glycoloyl-11-hydroxy-10,13-dimetyl-3-oxo-
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-17-
yl 3-(phenylsulfonyl)propanoat

Theo céch tuwong tu thir nghiém néu trong Viduy 3, Chét trung gian 5 dugc chuyén
hoéa thanh hop chit néu & && muc nay. Tinh ché hdn hop phan tng thé bing phwong
phép séc ky trén silicagel (20% etyl axetat, metylen clorua) tao ra 96,9mg hop chit 3.
ICMS-ESI (m/z): dugce tinh cho C30H3806S, 558; [M+H]" dugc phat hién ra 1a 559.

Vidu9
Hiéu luc chuyén hoat héa thu thé glucocorticoit dbi véi cortisol va cac chit din xuét

17-este

Hiéu luc hoat héa thu thé glucocorticoid (GR) dugc dénh gia bang cach sir dung
dong t& bao HeLa chira gen chi thi MMTV-bla (MMTV-bla HeLa CELLSENSOR®,
Invitrogen Corp., Carlsbad, CA). Dong té bao nay da dugc chuyén nhiém mot cach én
dinh véi cAu tric biéu hién chira B-lactamaza cADN chiju sy kiém so4t cta yéu td dap
tmg MMTV trudc d6 da duoc xéac dinh 13 yéu td dap tmg thu thé glucocorticoit. Cac két
qué thu duoc tir mot thir nghiém duogc thue hién 13p lai d6i voi cac hop chit va hop chét
ddi ching, dexamethason, téng két trong Bang 2. T4t ca cac thir nghiém dugc thuc hién

nhu céc d4p tmg liéu 10 diém bing cach sir dung day pha lodng theo hé sb 102 bét du
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voi nf“mg dd hop chét t6i da 100nM. Cac hop chit duoc trong thoi gian 5 gid. Sy hoat
héa GR nbi sinh din dén sy biéu hién cta B-lactamaza chi thi ma dugc phat hién bai sy
chuyén héa co chit FRET trong thir nghiém dang theo ty 1¢. Thir nghi€ém chirc ning nay
cho phép do tic dung chii van thy thé ctia cac hop chit va c6 thé duogc ding dé x4c dinh
hiéu lyc va tinh chon loc ctia hop chit. Kha nang lap lai thir nghi€ém duoc xac dinh b%ng
céch tinh céc tri s6 Z’ cho kich thich tbi da so v&i chua xit 1y. Tri s Z° 16n hon 0,6, bidu

thi kha ning 13p lai tdt cia thir nghiém dang nay.

Mot s6 hop chat thé hién tac dung kich thich phu thudc lidu dbi véi con dudng
truyén tin hiéu GR (Bang 2). Hai hop chét, cortisol 17-xyclopentanoat va cortisol

17-benzoat, thé hién hiéu lyc 16n hon khoang 30 14n so véi phén tr cortisol géc.
Bang 2: Hiéu lyc ctia thy thé glucocorticoit. ECso (nM) va céc tri s8 Z’ duoc thé hién

d6i v6i hop chét dbi chimg, dexamethason, va céc hop chét duoc thir nghiém theo kiéu

chu van.

-26-



23871

Hop chat EC50 % hoat hoa & VA
(mM) GR 100nM
Dexamethason 1,05 Hop chat doi 0,87
ching
41,6 43 0,87
Hop chit 3 >100 17 0,87
Hop chét 2 - 0 0,87

Br
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Vidu 10
Hiéu luc chuyén hoat héa thu thé mineralocorticoit ddi véi cortisol va cac chit din xuét

17-este

Hiéu luc hoat héa thu thé mineralocorticoit (MR) dugc danh gia béng cach su
dung dong té bao HEK 293T chira gen chi thi UAS-bla (UAS-bla HEK 293T
CELLSENSOR®). Dong té bio nay dugc déng chuyén nhidm mét cach n dinh bing
cAu truc bidu hién chira B-lactamaza cADN chiju sy kiém so4t cta trinh ty hoat héa nguoc
dong (Upstream Activator Sequence: UAS) GAL4 va ciu truc biéu hién khac ma héa
protein dung hop GAL4(DBD)-MR(LBD). Cac két qua cho mét thir nghiém duoc thuc
hién lip lai di vdi cac hop chét méi va hop chéit dbi chimg, aldosteron, theo kidu chu
van dugc tong két trong Bang 2. T4t ca c4c thir nghiém dugc thue hién nhu cac dap ung
lidu 10 diém bing cach st dung ddy dung dich pha lodng theo hé sb 1012 bit diu véi
ndng d6 hop chit t5i da 100nM. Cac hop chét dugc i trong thdi gian 16 gid. Su hoat
héa protein dung hgp GAL4(DBD)-MR(LBD) din dén sy biéu hién ctia p-lactamaza chi
thi ma duoc phat hién bing sw chuyén héa co chit FRET trong phan tich dang theo ty
1&. Thir nghiém chirc ning nay cho phép do tac dung chii van thu thé ctia cac hop chit
va ¢c6 thé dugc diung dé x4c dinh hidu luc va tinh chon loc cta hop chit. Kha nang lap
lai thir nghiém dugc xé4c dinh bang cach tinh cac tri s6 Z’ cho kich thich tbi da so véi
chua xir Iy. Tri s6 Z’ 14 16n hon 0,6, bidu thi kha ning l3p lai tbt d6i voi thir nghiém
dang nay. Mot s6 hop chét thé hién sy tac dung kich thich phu thudc 1idu dbi v6i chu
trinh truyén tin hiéu MR (Bang 3).

Bang 2. Hiéu lyc ddi véi thu thé mineralocorticoit. ECso (nM) va céc tri s6 7’ dugc thé

hién d6i véi hop chét dbi ching, aldosteron, va cac hop chét dugc thir theo kidu chu

van.
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Hop chat EC50 (M) | % hoat héa VA
Aldosteron 0,47 Hop chat 0,77
doi ching
Cortisol 2,90 75 0,77
Hop chét 3 3,48 79 0,77
5,53 77 0,77

Br
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 Vidull
Diéu tri bénh nhén 4p ting
MO0t ngudi dan dng 58 tudi di kham bac si nhin khoa dé kiém tra theo dinh ky.
Béc sy phat hién ra 12 bénh nhan nay c6 nhin 4p ting va ¢ nguy co cao dbi véi cac bién
chimg trong twong lai. Bénh nhan dugc huéng din ding ché phim 16ng khu trt chita
mét trong s cac hop chét néu trong Bang 2 mét 1an hing ngay cho m3i mét.
Bénh nhén quay trd lai trong 14n tham kham tiép theo sau ba thang. Sau khi do
nhén &p, thiy ring nhan 4p ctia bénh nhan da giam.

Vidu 12
Diéu tri bénh kich tng mét

Mot ngudi dan 6ng 38 tudi di kham béc si nhin khoa va phan nan ring mét phai
bi kich irng. Bac sy phat hién ra réng mét phai cua bénh nhan bi viém va d6. Bénh nhan
dugc hudéng din ding ché phdm 16ng khu trii chira mét trong s céc hop chit néu trong

Béng 2 hai 1an m&i ngay cho mét phai.

Bénh nhan quay trd lai trong 1in kham tiép theo sau mot tudn. Khi kiém tra mt
phai, nhan thiy ring mat bénh nhan khéng con d6 nita va bénh nhén cho biét kich tng

da khong con.

Tru khi ¢6 quy dinh cu thé khéc, tt ca cac s6 bidu hién lugng thanh phan, cac
dic diém nhu phan tir lugng, cic didu kién phan tng, v.v)(duqc dung trong ban md ta
ndy va cac diém yéu cu bao ho déu duoc hidu 1a duoc bd nghia trong moi trudng hgp
bang thuat ngit “khoang”. Do do, trir khi ¢6 quy dinh khéc, cac tham sb béng sb néu
trong ban mo ta ndy va cac diém yéu ciu bao ho kém theo 14 cac gid tri xAp xi ma c6 thé
thay d6i tlly theo céc tinh chit mong muén dat dwoc theo sang ché. It nhét, va khéng
nhim gi6i han viéc 4p dung ly thuyét vé cac phwong 4n twong dwong cho pham vi clia
cac diém yéu cau bao ho, mdi tham sb b%mg s6 it nhat dugc hiéu theo tri s6 ctia cac con
s& ¢6 ¥ nghia dugc béo céo va bing cach 4p dung cic cach 1am tron thong thudng. Mic
du khoang s6 va cac tham s6 thiét 14p pham vi rong ctia sang ché 14 céc gid tri gn ding,

cac gia tri sO néu trong céc vi du cu theé dugce bdo céo chinh xdc nhat c6 thé. Tuy nhién,

-30-



23871

gid tri sO bat ky von dd chira cac sai sO nhat dinh do sai s6 chuan phét hién duoc & cac

phép do thir nghiém tuong Gng cua ching,

Cac quéan tr “mot” dimg trude danh tir va céc dau hiéu tuwong ty dugce dung trong
ngft canh md ta sang ché (dic biét 1a trong cac didm yéu ciu bao hd dusi day) déu duge
hiéu gdm ca s6 it 14n s6 nhidu, trir khi c6 quy dinh khac trong ban mé ta ndy hodc rd
rang la trai v6i ngit canh.Vige liét ké cac khoang gia tri & ddy chi dong vai trd 1a phuong
phép d& cép nhanh dén mdi gi4 tri riéng nim trong khoéng d6. Trix khi ¢6 quy dinh khac
trong ban md ta nay, timg gi4 tri s6 don 1¢ dugc dwa vao ban md ta giéng nhu gié tri do
dugc trich dan riéng & day. Tét ca cic phuong phap dugc mé ta & day c6 thé duoc thuc
hién theo trinh ty thich hop b4t ky trir khi dugc chi ra khéc di & ddy hodc theo céch khac
rd rang la trai véi nglt canh. Viéc st dung vi du bét ky va tAt ca céc vi du, hodc cach
dién dat minh hoa (vi dy, “nhu”) dwgc dua ra & ddy chi nhdm thé hién 15 hon sang ché
va khong nhim giéi han pham vi cta sing ché theo cach khac. Khong nén hiéu ring
viéc dién dat trong ban md ta ndy chi ra yéu td khong dugc bao hd bit ky can thiét dé

thuc hién séng ché.

Khong nén hiéu ring cdc nhém cia céc yéu t6 hoic cac phuong 4n thay thé cta
séng ché da dugc bdc 16 trong ban mo ta nay 14 nhim muc dich gi6éi han pham vi cua
séng ché. M&i thanh vién trong nhém c6 thé dugc dé cép dén va duoc yéu cau bao hod
riéng hozc két hop bit ky vdi cac thanh vién khac cia nhém nay hodc céc yéu tb khac
duoc tim thiy trong ban mé ta nay. Pugc dy doan 13 mot hoic nhidu thanh vién cta
nhém c6 thé dugce dua vao, hodc duge loai b khoi, nhém vi céc ly do thuén tién va/hodc
kha nang cép patent. Do d6, khi dua vao hoc loai bd ra, ban md ta dugc coi nhu chira
nhém nay nhu d4 cai bién nhd d6 hoan thinh phin mé ta bing vin ban cua tAt ca céc

nhém yéu ciu bao hé Markush dugc ding trong céc didm yéu ciu bao ho kém theo.

Cac phuong an nhét dinh coa sang ché duge boc 10 trong ban mo ta nay, bao gém
phuong 4n t5t nhit ma c4c tac gia sang ché da biét dé thuc hién sang ché. T4t nhién, cac
thay dbi ddi véi cac phuong 4n d4 mé ta ndy s& tré nén rd rang dbi véi ngudi c6 hidu
biét trung binh trong linh vuc k§ thut nay sau khi doc phin mé ta néu trén. T4c gia sang

ché cho ring ngudi c6 hidu biét trung binh sir dung céc thay d6i nay khi can thiét, va céc
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tac gia sang ché dy dinh sang ché dugc thyc hién theo cach khéac véi cach da duge bde
16 cu thé trong ban md ta ndy. Do d6, sang ché bao gdm tat ca cac cai bién va phuong
4n twong duong ciia d6i tuong dugc Xéc dinh trong céc diém yéu cdu bao ho kém theo
theo phép luat hién hanh. Hon thé nita, t& hop bat ky ciia cac ddu hiéu néu trén trong tht
c& céc thay dbi kha thi cta ching déu duoc bao ham béi sang ché trir khi ¢6 quy dinh

khéc trong ban md t4 nay hodc theo céch khéc 1a rd rang 1a trai véi ngit canh.

Dé két ludn, can phai hiu ring cic phuong 4n ciia sang ché da du’(jc bdc 16 trong
ban mé ta ndy chi nhim muc dich minh hoa céc nguyén Iy ctia sang ché. Céc cai bién
khac ma c6 thé 4p dung dugc déu nim trong pham vi clia sang ché. Do d6, bing cach
léy vi dy, nhung khong nhdm muc dich gidi han, cac dang khac cua sang ché c6 thé
duogc 4p dung theo phin md ta nay. Do d6, sang ché khéng bi giéi han mot cach chinh

xac vao cac phuong an da dugc the hién va mo ta.
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YEU CAUBAO HQ

1. Hop chét c6 Cong thirc I, cac chit ddng phan dbi anh ctia no, céc chit ddng phéan
khong dbi quang, cac hydrat, céc solvat, cac chdt déng phan hd bién hozc mubi duoc

dung cta no,

trong do:
R!1a:

Br

2. Hop chit theo diém 1, trong d6 R 1a:

-33-



-34-



23871

6. Dugc phdm chira thanh phén hoat cht 13 hop chét theo didm 1 véi luong hitu hidu

diu tri va ta duoc, chit pha loéing hodc chit mang dugc dung.

7. Duoc phédm theo diém 6, trong d6 hop chit nay dugc chon tu:
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