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(57) Sang ché dé cap dén hop chat morphinan c6 cong thirc chung (I) sau:
R® R10

(trong d6, R! 13 hydro, C,.;o alkyl, xycloalkylalkyl trong dé, gbc xycloalkyl c6 3 dén 6
nguyén tir cacbon va gdc alkylen c6 1 dén 5 nguyén tir cacbon, v.v.,

R? la vong di vong chtra 1 dén 4 nguyén tu khac loai dugc chon tr N, O va S va it nhét
mot nguyén tir cacbon 1am cac nguyén tir cdu thanh vong, chira it nhit mot tap hop cac
nguyén tir cau thanh vong lién ké duoc lién két bang lién két doi va duoc thé thém bang it
nhat mot nhoém oxo,

Y lién két v6i nguyén tir cacbon lam nguyén tir cdu thanh vong cta R2,

R3, R* va R’ 1a hydro; hydroxy, v.v.,

R va R® 1a hydro, v.v.,

R7 va R? 1a hydro, v.v.,

R va R, cac gbe nay 1a gidng nhau hodc khac nhau, 13 hydro, v.v.,

X 1a O hoac CH,, va

Y la C(=0)),
chat hd bién hodc chat ddng phan 1ap thé ctia hop chat nay, hoic mudi duoc dung hoic
solvat ctiia n6 duoc st dung lam thube chdng lo au, thude chdng trim cam, v.v.. Sang ché
cling dé cap dén thudc va duoc pham chira hop chit nay.
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Linh vue k§ thuit dwoc dé cip

Sang ché dé cap dén din xuit morphinan c6 hoat tinh chu van thu thé &
opioit.
Tinh trang k§y thuit caa sang ché

Céc opioit lién két véi cac thy thé opioit dé thé hién tac dung ctia né va
c6 ba loai kiéu phu thu thé opioit, tac 1a cac thu thé u, d vak. ba biét réng, cac
chét chu van cua mdi kiéu trong ba kiéu phu, tic 1a p, § va k, déu c6 tac dung

gidm dau.

Tuy nhién, mac du morphin, mot chét cht van cta thu thé L opioit thé
hién 4i tinh cao d6i véi thu thé, c6 tac dung gidm dau manh, nhung né ciing
thé hién cac tac dung bét loi nhu su 18 thudc, lam dung thude, su quen thudc,
suy ho hép, tdo bén do ngin can sy van dong cua da day-rudt, budn nén va

ndn, gidm huyét ap, nhip tim cham, tc ché phén xa ho va budn ngu.

Mac du eptazoxin, mdt chat chua van chon loc cta thu thé x opioit, c6
tac dung gidm dau manh va thé hién tinh phu thudc thudc, su quen thudc, buon
ngu, tdo bon va suy hd hdp nhe, n6 gay ra vd moi hoi, budn ndén va nén va khat

nudc.

Ciing d4 biét ring, su hoat héa thu thé § opioit tao ra cc tic dung giam
dau, chdng trdm cam va giam lo 4u. Vi dy, da biét ring, enkephalin, phdi tir
nodi sinh cua thu thé § opioit, c6 tac dung giam dau. Cling d3 biét ring, céc
hanh vi gidng lo 4u va cac hanh vi giéng trdm cam ting 1én & chudt thiéu hut
thu thé & opioit (tai lidu phi sang ché 1) va su diéu hoa theo huéng ting cta hé
thu thé enkephalin-8 c6 lién quan trong viéc diéu hoa cam xuc (tai liéu phi
sang ché 2). Ngoai ra, vi cic tac dung dang chdng trAm cam va lo 4u clia céc
chét chi van thy thé § khac nhau duoc dbi khang boi chat d6i khang thu thé §
& cac mau chudt va chudt nhit bi lo 4u va trAm cam khéc nhau, tinh hitu dung
ctia cac chat cha van chon loc thy thé § lam thudc chdng tram cam va lo 4u da
dugc chirng minh (céac tai li€u phi sang ché tir 3 dén 7, céc tai liéu sang ché 1
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va 2). Hy vong rang, chat chii van ma n6 hoat héa mot cach chon loc thu thé &
opioit khong thé hién hogc hdu nhu khong thé hién céc tac dung bét loi ma
ching duoc giy ra théng qua su hoat hoa thu thé p opioit hodc thu thé «
opioit.

Ngodi ra, da duoc goi ¥ cho biét ring, sy hoat hoa thu thé § thé hién
céc tac dung 1am cai thién cac bénh thodi hoa than kinh nhu bénh Parkinson va
bénh Alzheimer, ching thiéu mau cuc bd hodc ddt qui nfo, rdi loan tiéu tién,
nhiém trung HIV, 1€ thudc rugu, bénh tiéu dudng va bénh tuong tu (tai liéu phi
sang ché 8). Cac hop chét khac nhau dd duoc théng bao cho dén hién nay 1am
chit chu van & opioit va céc tac dung giam dau, tdc dung chdng trdim cam va
tac dung chdng lo au ctia chung da duoc tham dinh (céc tai liéu séng ché 1 dén
6, tai liéu phi sang ché 9). Ciing da dugc thong bao rang, mot sb chéat cha van
§ opioit nhu SNC80 va BW373U86 géy ra co giat (cac tai liéu phi sang ché 3,
6 va 10).

Déi vé6i thube chéng tram cam, thudc chéng trdm cam bbn vong va
thudc chéng trAm cam loai triazolopyridin d& dugc phat trién ngoai céc thude
chéng trim cam ba vong c¢b dién va céc thube Grc ché monoamin oxidaza va
trong nhitng nam gan day, cac thubc e ché tai hip thu serotonin chon loc
(SSRI), thudc tc ché tai hip thu serotonin-noradrenalin (SNRI) va cac thude
chéng trdm cadm noradrenergic va serotonergic dic hiéu (NaSSA) dugc su
dung mdt cach thuong xuyén. Tuy nhién, hi¢u qua cua tht ca cac thude chong
trAm cam nay khong dugc danh gia cao vé ty 18 thuyén giam. Tinh hitu dung
cua né cling cé tinh gidi han, do bdi su phat trién sém hanh vi gy hén gia
tang sau khi b4t dau st dung, nguy co vé ¥ tudng tu tir va hanh vi toan tu tr

cta cdc bénh nhéan tré tudi va nguy co tuong tu.

Déi véi thude chéng lo 4u, mac du cac thudc loai benzodiazepin dugc
st dung mot cach rong rai, nhung loai thubc nay gap phai mot s6 van dé déng
cht ¥, vi du, khé sir dung di v6i ngudi cao tudi va nhing bénh nhan cé tinh
trang stc khoe chung khong tt, do boi cac tac dung bét loi clia ching nhu 1é
thudc thude, hiéu tng thoi mién, gidin co, giam dau va suy gidm chic nang
nhén thire & lidu lugng thong thuong. Mic du céc chi dinh cta thude SSRI va
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SNRI trién khai & dang thubc chéng trim cam gén day duoc mé rong sang cac
r6i loan lo du khac nhau, song ching khéng thé hién céc tac dung ngay tuc
thoi va cling géy ra cac tic dung bat lgi. Mic di cac thubc giy mé nhu axit
barbiturat cling thé hién céc tac dung chéng lo 4u, liéu lwgng hidu qua va lidu
luong gdy chét clia céc thudc nay 14 sét gan nhau va do d6, ching 14 cac thube

¢ nhi€u nguy co.

Tai liéu WO 2013/035833 boc 1o din xudt morphinan cé cong thic

chung (I) hoic mudi cong axit ciia né duge sir dung lam thudc giam dau.

(H

Trong cong thirc nay, R! 1& nguyén t hydro, nhém Ci. alkyl, nhom
xycloalkyl alkyl, nhém aralkyl; R? 1a nguyén t& hydro, nhém Ci.s alkyl,
nhém Cs.¢ xycloalkyl, nhom Ce.1o aryl, nhom aralkyl hodc tuong tu; mdi R?,
R* va R’ 14 nguyén t& hydro, nhém hydroxy, nhom carbamoyl, nhom Ci.¢
alkoxy, nhém Cs.1o aryloxy hoic tuong tw; mdi R%, R®, R7, R?, R’vaR!%1a
nguyén t hydro hogc tuong tu; X 1a O hodac CHy; va'Y la C=0, SO, lién két

hoac tuong tu.

Tai liéu WO 2014/021273 bdc 16 cac din xuit morphinan cé cong
thrc chung (I), céac chét hd bién va cac chit ddng phén 1ap thé cia céc hop
chét @6, hodc cac mudi dugc dung hodc cac solvat cua ching dugc st dung

lam thubc giam dau, thudc chong tram cam, va thuoc chong lo au;
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trong d6: R! 1a xycloalkyl alkyl, aralkyl, hodc twong tu; R? 1a aralkyl,
heteroaryl alkyl, hodc tuong ty; R3, R* va R 14 hydro, hydroxy, hodc tuong
tu; RS va R7 13 hydro ho#c tuong ty; R® va R? 13 hydro hogc tuong tu; X 1a O

hoic CHy; va Y 14 lién két hodc tuong tu.

Tai liéu WO 2014/136305 dé cap dén dan xuit morphinan nhu dugc
thé hién boi céng thic chung (I); chét hd bién hodc chat ddng phan 14p thé
ctia hop chét nay; mubi dugc dung cta nd; solvat cia din xuét morphinan
hozic ctia chit hd bién, chit ddng phan lap thé, hoac mudi duge dung; va
thudc giam dau, thudc chdng lo au, hoic thudc tvong tw ma chtra chét bat ky

trong sb cac chat néu trén lam thanh phan hoat tinh.

g
! R X _,.\“\\ Y.

N A

(D

Trong cdng thirc chung (I), R' 1a hydro, Ci. alkyl, Ce.10 aryl, hodc tuong tu;
R? va R? 14 gidng nhau ho#c khéac nhau va la hydro, hydroxyl, hodc twong tu;
R* va RS 14 hydro, C. alkyl, hoic twong tu; R® 1a hydro, hydroxyl, Ci.6 alkyl,
hodc tuong tu; X 12 O hodc CH,; Y 1a C=0, C(=0)O0, hodc tuong tu; vamvan
14 gibng nhau ho#c khéac nhau va 13 s6 nguyén tir 0 dén 2 (v6i diéu kién 1a ca
m va n khéng dong thoi 1a 0).

Do d6, mong mudn can phai phat trién thubc chéng lo au va thude
chéng trAm cam ma chung thé hién cac tac dung clia ching thdng qua co ché
khac véi cac co ché cua cac thude hién dang duge dung va thé hién cac tac
dung bat loi va do an toan dugc cai thién ot hon.

Céc tai liéu tham khao
Céc tai liéu sang ché
Tai liéu séang ché 1: Cong bd don yéu cau cip patent Nhit Ban chua xét
nghiém (Kohyo) s 2006-522775
Tai lidu sang ché 2: Cong b qudc té s6 W02001/046192
Tai liéu sang ché 3: Cong bd quéc té s6 WO2008/001859
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Tai liéu séng ché 4: Cong bd quéc té s6 WO2013/035833

Tai liéu sing ché 5: Cong bd qudc té s6 W02014/021273

Tai liéu séng ché 6: Cong bd quéc té s6 W02014/136305

Céc tai lidu phi sang ché

Tai liéu phi sang ché 1: Nature Genetics, 2000, 25, 195

Tai lidu phi sang ché 2: Neuroscience, 2005, 135, 305

Tai liéu phi sang ché 3: J. Pharmacol. Exp. Ther., 2011, 338, 195
Tai liéu phi séng ché 4: Trends in Neurosciences, 2013, 36, 195

Tai liéu phi sang ché 5: Behavioral Brain Research, 2011, 223, 271
Tai liéu phi sang ché 6: Neuropharmacology, 2013, 67, 485

Tai liéu phi sang ché 7: Current Neuropharmacology, 2012, 10, 231
Tai liéu phi sang ché 8: Psychopharmacology (Berl), 2013, 228, 1
Tai liéu phi sang ché 9: Tetrahedron, 2011, 67, 6682

Tai liéu phi sang ché 10: The International Narcotics Research Conference
2014, July 13, 2014

Ban chat k§ thuit ciia sang ché
Vén @& cin duogc giai quyét boi sang ché

Muc dich cua sang ché 1a dé cap dén thude chdng lo 4u, thudc chdng
trAm cam, thudc giam dau, thudc diéu tri bénh Parkinson va thube diéu tri dbi
voi chimg dai réat va tidu tién khong kiém soét, cac thudc ndy cé hidu qua
manh, thé hién it tac dung bat loi nhu 1& thudc thudc, su quen thudc, suy ho
hép, tdo bén, budn ndn va nodn, giam huyét 4p, nhip tim cham, Gc ché phan xa
ho, céc tac dung gdy ngu, gidn co, giam dau, gidm chuc nang nhan thtrc, va
mdi hoi va khat nude va c6 tinh an toan. Muyc dich khéc ctia sang ché dé cép
dén thudc an toan, tham chi cé thé thé hién déng thoi céc tac dung chéng trAm
cam, chdng lo au va tac dung giam dau va nh& d6 mang lai tin tirc t5t lanh cho
cac bénh nhan bi trAm cam, lo 4u va dau. Muc dich khac nita cia sang ché dé
cap dén thudc ma thudc nay cé thé dugc st dung dé didu tri dong thoi tram
cam, lo 4u va dau la thudc duy nhat va cac thude nay cé thé an toan va duoc

dung theo duong ubng hozc bing duong tiém (vi du, tiém dudi da).

-6-
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Céch thue giai quyét van dé
(1) Sang ché dé cap dén hop chét c6 cong thire chung (I) sau:

[Cong thirc 2]

(trong d6, R'1a hydro; Ci.i0 alkyl; Ce.10 aryl; Caus alkenyl; xycloalkylalkyl,
trong d6, gdc xycloalkyl c6 3 dén 6 nguyén tit cacbon va gbe alkylen c6 1 dén
5 nguyén tr cacbon; aralkyl trong do, gbc aryl c6 6 dén 10 nguyén t& cacbon
va gbc alkylen c6 1 dén 5 nguyén t& cacbon; Cs. xycloalkyl; hodc
heteroarylalkyl trong do, gbc heteroaryl chta 1 dén 4 nguyén tt khac loai
duogc chon tu N, O va S lam céc nguyén tur cAu thanh vong va gbc alkylen c6 1

dén 5 nguyén tir cacbon,

R? 1a vong di vong chtta 1 dén 4 nguyén tir khac loai dugc chon tir N,
O va S va it nhdt mdt nguyén tir cacbon lam cac nguyén tu ciu thanh vong,
chtra it nhat mot tip hop cac nguyén ti ciu thanh vong lién ké dugc lién két

bing lién két d6i va dugc thé thém bang it nhat mot nhém oxo,

R? lién két v6i Y qua nguyén tir cacbon lam nguyén tir c4u thanh vong
cia R?,

R3, R* va R’, cdc gbe nay 1a giéng nhau hodc khac nhau, 13 hydro;
hydroxy; halogen; xyano; cacbamoyl; Cis alkoxy; Cs.10 aryloxy; Cis
alkanoyloxy; nitro; amino; Ci.g alkylamino; Ce.10 arylamino; hodc axylamino

-7-
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trong d6, gbc axyl c6 2 dén 6 nguyén tir cacbon,

R va R, c4c gbc nay 1a gidng nhau hogic khéc nhau, 13 hydro; flo;

hoic hydroxy, hodc R® va R® két hop véi nhau dé biéu thi =0,

R7 va R®, cac gbc nay 1a gibng nhau hodc khac nhau, 13 hydro; flo;
ho#c hydroxy,

R va R, c4c gbe nay 1a gidng nhau hodc khéc nhau, 13 hydro; Cis
alkyl; Ce.10 aryl; heteroaryl chira 1 dén 4 nguyén tir khac loai duge chon tir N,
O va S lam c4c nguyén tir cdu thanh vong; aralkyl trong do, gbc aryl c¢6 6 dén
10 nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon;
heteroarylalkyl trong do, gbc heteroaryl chira 1 'dén 4 nguyén tr khac loai
duogce chon tr N, O va S lam céc nguyén tur ciu thénh'“véng va gbe alkylen c6 1
dén 5 nguyén tit cacbon; xycloalkylalkyl trong do, gbe xycloalkyl ¢6 3 dén 6
nguyén tur cacbon va gbc alkylen c6 1 dén S.nguyén tir cacbon; hodc Cq

alkenyl,
X 14 O hoac CH;, va
Y 1a C(=0),

véi didu kién Cipo alkyl 1a RY; gbc alkylen va gbc xycloalkyl cua
xycloalkylalkyl trong do, gbc xycloalkyl ¢6 3 dén 6 nguyén tir cacbon va gbc
alkylen co 1 dén 5 nguyén tir cacbon [A R'; gbc alkylen ctia aralkyl trong do,
gbc aryl c6 6 dén 10 nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir
cacbon 12 R!; va gbc alkylen clia heteroarylalkyl trong do, gbc heteroaryl chira
1 dén 4 nguyén tr khac loai dugc chon tir N, O va S 1am céc nguyén tu chu
thanh vong va gbc alkylen c6 1 dén 5 nguyén tir cacbon 1a R! ¢6 thé duoc thé

bing it nhat mot phén tir thé dugc chon tir

1 dén 6 halogen; hydroxy; Ci.alkoxy; Cs.10aryloxy; Crsalkanoyl; Cis
alkanoyloxy; carboxyl; alkoxycarbonyl trong do, gbc alkoxy cé 1 dén 6
nguyén tir cacbon; cacbamoyl; alkylcacbamoyl trong do, gbc alkyl co 1 dén 6
nguyén tir cacbon; dialkylcacbamoyl trong do, mdi mot alkyl c6 1 dén 6
nguyén tu cacbon; alkylsulfonyl trong do, gbe alkyl c6 1 dén 6 nguyén tir

cacbon; aminosulfonyl; alkylsulfinyl trong do, gbc alkyl c6 1 dén 6 nguyén tir
-8-
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cacbon; alkylthio trong do, gbc alkyl c6 1 dén 6 nguyén tir cacbon; Ci.¢ alkoxy
duoc thé bang 1 d&én 6 halogen; va arylcarbonyl trong do, gbc aryl c6 6 dén 10

nguyén tur cacbon,

Ce.10 aryl 12 R'; gbc aryl ctia aralkyl trong do, gbc aryl c6 6 dén 10
nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon la R'; gbe aryl
clia Ce.10 aryloxy 1a R3, R*, hodc R%; gbc aryl cua Ce.1o arylamino 12 R?, R*,
hodc R3; Ce.10 aryl 13 R® hodc R'%; heteroaryl chura 1 dén 4 nguyén tir khac
loai dugc chon tir N, O va S lam céc nguyén tu ciu thanh vong 1a R® hodc R'Y;
gbc aryl cua aralkyl trong do, gbc aryl c6 6 dén 10 nguyén ti cacbon va gbe
alkylen ¢6 1 dén 5 nguyén tir cacbon 1a R® hogc R'; va gbc heteroaryl cla
heteroarylalkyl trong do, gbc heteroaryl chta 1 dén 4 nguyén t& khac loai
duoc chon tir N, O va S lam cac nguyén tir cAu thanh vong va gdc alkylen c6 1
dén 5 nguyén tir cacbon 1a R? hogc R' ¢ thd dugc thé bang it nhit mot phan

tr thé dugc chon tur

Ci.6 alkyl; Ci alkoxy; Ci alkanoyloxy; hydroxy; alkoxycarbonyl
trong do, gbc alkoxy c6 1 dén 6 nguyén t& cacbon; cacbamoyl;
alkylcacbamoyl trong do, gbe alkyl c6 1 dén 6 nguyén tir cacbon;
dialkylcacbamoyl trong do, mdi mdt alkyl ¢6 1 dén 6 nguyén tir cacbon;
halogen; nitro; xyano; Ci.¢ alkyl dugc thé bing 1 dén 3 halogen; Ci.¢ alkoxy
duoc thé bing 1 dén 3 halogen; phenyl; heteroaryl chira 1 dén 4 nguyén tur
khéc loai duogc chon tir N, O va S 1am céc nguyén tur cAu thanh vong; phenoxy;

phenylalkyl trong d6, alkyl ¢6 1 dén 3 nguyén tir cacbon; va metylendioxy,

vong di vong 12 R? ¢6 thé c6, ngoai nhém oxo, cac phan tir thé ma Ce.10
aryl laR! da néu & trén c6 the c6,

khi R! 1a Cy.10 alkyl, né c6 thé dugc thé bang NR''R'?, trong d6, R'' va
R'2, c4c gbc ndy 1a giéng nhau hodc khéc nhau, 1a hydro; Ci.io alkyl; hodc
aralkyl trong do, gbc aryl co 6 dén 10 nguyén tir cacbon va gbc alkylen c6 1
dén 5 nguyén tr cacbon; hodc R, R'?, nguyén tit nito ma gbc R'! va R'? lién
két véi nb va tiy ¥, 1 hodc 2 nguyén tir khac loai c6 thé két hop v6i nhau dé

tao ra vong di vong 5 dén 7 canh, va
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gbc alkylen cta aralkyl trong do, gbc aryl c6 6 dén 10 nguyén tir
cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon 1a R! c6 thé duogc thé
bing it nhit mot phin tir thé dugc chon tir phenyl va Ci.6 alkyl dugc thé bang
1 dén 3 halogen),

chét h3 bién hodc chit ddng phan 14p thé ctia hop chét nay hoic mubi
duoc dung hodc solvat ctia no.

Sang ché ciing dé cap dén thudc chtra hop chét c6 cong thic chung (I)
néu trén, chit hd bién hoic chat ddng phan 1ap thé ctia hop chét nay hodc mubi

duoc dung hodc solvat cuia no.

Sang ché ciing dé cap dén dugc pham chta hop chét ¢6 cong thirc
chung (I) néu trén, chét hd bién hodc chit ddng phan lap thé cua hop chét nay

hodc mudi dugc dung hoic solvat cua né lam thanh hoat chét.

Sang ché ciing d& cap dén thudc giam dau chira hop chét c6 cong thirc
chung (I) néu trén, chét hd bién hogc chit dong phan lap thé cua hop chét nay

hodc mubi duge dung hodc solvat clia n6 lam hoat chét.

Sang ché ciing dé cap dén thudc chdng trim cam chia hop chét co
cong thitc chung (I) néu trén, chét hd bién hogc chit ddng phan lap thé cta

hop chét nay hoic mudi dugc dung ho#c solvat cia n6 lam hoat chét.

Séang ché ciing dé cap dén thudc chdng lo du chita hop chét c6 cong
thitc chung (I) néu trén, chét h3 bién hoc chit ddng phan 1ap thé clia hop chat

nay hodc muoi dugc dung hodc solvat cta né lam hoat chat.

Sang ché mo ta phuong phép dé cai thién, phong ngura hodc didu tri
tram cam, phuong phép ndy bao gbdm budc ding mdt lwgng c6 hidu qua cla
hop chét c6 cong thirc chung (I) néu trén, chat hd bién hodc chét déng phan
lap thé ctia hop chét nay hozc mudi duge dung hoic solvat ctia né.

Sang ché cling mo ta phuong phépdé cai thién, phong ngira hodc didu
tri lo 4u, phuong phép nay bao gdm buéc dung mot luong c6 hi¢u qua cua hop
chét c6 cong thirc chung (I) néu trén, chit hd bién hodc chét déng phan 1ap thé

ctia hop chat nay hodc muoi dugc dung hodc solvat cta no.

-10-
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Sang ché ciing md ta phuong phap dé cai thién, phong ngtra hodc didu
tri ching dau, phuong phép nay bao gdm budc dung mdt lugng cd hidu qua
ctia hop chét c6 cong thirc chung (I) néu trén, chét hd bién hodc chat dong

phéan 1ap thé ctia hop chét nay hoic mubi duoc dung hodc solvat cia nd.

Sang ché cling md ta viéc st dung hop chét c6 cong thirc chung (I) néu
trén, chat hd bién hodc chét ddng phan 1ap thé ciia hop chét nay hodc mudi
dugc dung hodc solvat cua no dé cai thién, phong nglra hodc diéu tri chung

dau, tram cam, hoac lo au.

Sang ché cling md ta phuong phap dé cai thién, phong nglra hodc didu
tri ching dau, trdm cam, hodc lo au & nguoi, phuong phéap nay bao gdbm budc
dung mot lugng c6 hiéu qua cua hop chét c6 cong thic chung (I) néu trén,
chét hd bién hoic chat déng phan 1ap thé ctia hop chat nay hozic mudi dugc

dung ho#c solvat ctia né cho nguoi.

Sang ché ciing dé cap dén thudc diéu tri bénh Parkinson chira hop chét
¢6 cong thiic chung (I) néu trén, chat hd bién hodc chit ddng phan 18p thé cia

hop chét nay hoic mudi dugce dung hoc solvat ctia nd lam hoat chét.

Sang ché ciing md ta phwong phép dé cai thién, phong nglra hodc didu
tri bénh Parkinson, phuong phép nay bao gdm budc dung mot lugng cd hiéu
qué cta hop chat cé cong thirc chung (I) néu trén, chét hd bién hodc chat dong

phan lap thé cua hop chét nay hoic mubi dugc dung hoidc solvat ctia nd.

Séang ché cling md ta viéc st dung hop chét c6 cong thic chung (1) néu
trén, chat hd bién hodc chat dong phan lap thé cua hop chat nay hozic mudi
duoc dung hodc solvat cua no dé cai thién, phong nglra hodc diéu tri bénh

Parkinson.

Séng ché ciing md ta phuong phap dé cai thién, phong ngira hodc dieu
tri bénh Parkinson & ngudi, phuong phap nay bao gbém budc dung mot lugng
¢ hiéu qua cua hop chit c6 cong thie chung (I) néu trén, chét hd bién hosc
chét ddng phan 1ap thé ctia hop chét nay hogc mubi dugc dung hoic solvat cla

n6 cho nguoi.
Sang ché cling dé cdp dén thudc dieu tri chung dai rat hodc tiéu tién
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khong kiém soat chira hop chit c6 cong thitc chung (I) néu trén, chét hd bién
hodc chit dong phan 1ap thé ctia hop chét nay hogc mudi duoc dung hoic

solvat cia n6 lam hoat chét.

Sang ché ciing md ta phuong phap dé cai thién, phong nglra hodc diéu
trj chimg d4i rat hodc tiéu tién khong kiém soét, phuong phép niy bao gom
budc dung mot luong c6 hiéu qua cta hgp chit c6 cong thitc chung (I) néu
trén, chat hd bién hodc chat ddéng phan lap thé cta hop chat nay hoic mubi

duoc dung hodc solvat ctia no.

Sang ché ciing md ta viéc stir dung hop chit c6 cong thire chung (I) néu
trén, chit hd bién hozc chit déng phan 1ap thé cta hop chit nay hoic mudi
duoc dung hodc solvat ciia n6 dé cai thién, phong nglra hodc diéu tri chimg déi

rat hodc tiéu tién khong kiém soat.

Sang ché ciing md ta phuong phap dé cai thién, phong nglra hodc didu
tri chimg dai rat hodc tidu tién khong kiém soat & ngudi, phuwong phép nay bao
gbdm budc dung mot lugng c6 higu qua cta hop chét cé cong thirc chung (I)
néu trén, chét hd bién hodc chit dong phén 1ap thé ctia hop chat nay hozc mudi

duoc dung hoic solvat ctia né cho nguoi.

Sang ché ciing dé cap dén thudc diéu tri bénh ting nhin ap chira hop
chét c6 cong thirc chung (1) néu trén, chét hd bién hodc chit dong phan lap thé

ctia hop chat ndy hodc mudi duge dung hodc solvat cua nd lam hoat chat.

Sang ché cling md ta phwong phap dé cai thién, phong nglra hodc diéu
tri bénh ting nhan ap, phuong phéap nay bao gdm budc dung mot lugng co
hiéu qua ctia hop chit ¢6 cong thire chung (I) néu trén, chat hd bién hogc chat

ddng phan 1ap thé ctia hop chét nay hozc mudi dugc dung hoic solvat ctia né.

Séng ché ciing md ta viéc st dung hop chét ¢6 cong thire chung (1) néu
trén, chat hd bién hodc chat ddéng phan 1ap thé ctia hop chét nay hodc mudi
duoc dung hodc solvat cua nd dé cai thién, phong nglra hodc diéu tri bénh ting
nhan ap.

Séng ché cling md ta phuong phép dé cai thién, phong nglra hodc diéu
tri bénh ting nhin 4p & ngudi, phuong phdp nay bao gdbm budc dung mot
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lugng c6 hiéu qué cua hop chit c6 cong thirc chung (I) néu trén, chét hd bién
hoac chét déng phén lap thé ctia hop chét nay hoac mudi duoc dung hoic

solvat ctia nd cho nguoi.
Hiéu qua cta sang ché

Hop chét c6 cong thirc chung (1), chat hd bién hodic chat ddng phan 1ap
thé ctia hop chét néu trén, mudi duoc dung va solvat cua hgp chit nay, day la
cac hop chét dugc dé cap theo sang ché, thé hién hoat tinh chi vdn manh ddi
véi thu thé § opioit, nhung khong hoat héa hodc chi hoat hoa rat yéu ddi véi
c4c thu thé p va x va do d6, cac hop chét ndy c6 céc tac dung chbéng trdm cam,
tac dung chéng lo 4u, tac dung giam dau, tac dung didu tri manh d6i voi bénh
Parkinson va c6 téc dung didu tri manh déi v6i ching dai rét va tiéu tién
khong kiém soat dua vao su hoat hoa cta thy thé & opioit. Vi hop chét theo
sang ché khong hoat hoa hoac chi hoat hoa rat yéu cac thu thé U va k, nén
ching khong gay ra hodc chi gdy ra cdc tac dung bét loi khong dang ké nhu 18
thudc thudc, lam dung thudc, su quen thudc, suy ho hép, tdo bén do ngan can
su van dong cua da day-rudt, budn ndn va noén, gidm huyét ap, nhip tim cham,
Gic ché phan xa ho, budn ngu, va modi hdi va khat nudc. Theo nhu céc tac gia
sang ché khao sat, hop chét theo sang ché khong tic dong 1én hodc chi tac
dong rat yéu lén céc thy thé, cac kénh va cac enzym khéac. Do d6, hy vong
réng, hop chat theo séng ché hoan toan khong gy ra hodc chi gdy ra cac tac
dung bét loi khong déng ké nhu co giat, gidn co, giam dau va giam chirc nang

nhén thirc.

Vi ndng d6 cao trong méu va sy di chuyén nhanh vao trong ndo bd cla
hop chét theo sang ché dat duoc thong qua viée sir dung theo dudng ubng
hodc st dung bing cach tiém (vi dy, tiém dudi da), nén céc hop chat nay co
thé duogc st dung theo dudng udng hodc bang cach tiém.

Vi hop chéit theo sang ché hau nhu khong duoc chuyén hoa trong céc
vi lap thé ngudn gbc tir t& bao gan, nén chung co loi thé theo quan diém ve su
chuyén hoa thubc. Céc hop chit nay cling it ¢ nguy co vé céc tac dung bat loi

gy ra boi cac san pham chuyén hoa.
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Hop chét theo séng ché hoan toan khéng thé hién bat ky hoat tinh G
ché nao dbi v6i Kvll.1 (hodc gen hERG, human ether-a-go-go related gene),
day 1a kénh ion kali chiu trach nhiém vé su tai phan cuc dién thé hoat dong co
tim, hodc thé hién hoat tinh Grc ché nhu vay & mic d6 khong déng ké va do do,
chung la céc céc thudc an toan vé nguy co giy dot ttr do boi sy kéo dai khoang
QT.

Céac hop chét theo sang ché 1a c4c thudc rat hiéu qua va c6 dd an toan
cao.

Hop chét theo sang ché c6 thé ddng thoi loai trix tht ca cac chung tram

cam, lo au va dau & dang thuoc don duy nhat.
Mo ta van tat cac hinh vé

Fig.1 1a biéu dd thé hién cac két qua cua thir nghiém theo mo hinh chir

thap ning cao & chudt dbi véi hop chat 1.

Fig.2 1a bidu d0 thé hién céc két qua cta thir nghiém theo md hinh chi

thap nang cao & chudt d6i voi hop chét 7.

Fig.3 12 biéu dd thé hién céc két qua cta thir nghiém theo md hinh chi

thap nang cao ¢ chudt d6i voi hop chét 3.

Fig.4 12 bidu dd thé hién céc két qua cta thir nghiém theo md hinh chi

thap ning cao & chudt dbi véi hop chét 9.

Fig.5 1a biéu dd thé hién céac két qua cua thir nghiém theo md hinh chi

thap nang cao & chudt d6i v6i hop chét 10.

Fig.6 1a bidu dd thé hién cac két qua cia cla thir nghi¢m theo md hinh

chit thap ndng cao ¢ chudt cbng dbi vai cac hop chét 3, 7 va 10.
MG ta chi tiét sang ché
Sau day, sang ché s& dugc md ta chi tiét hon.

Céc phuong an uu tién vé hop chit c6 cong thirc chung (I) néu trén,
chét hd bién hodc chat ddng phan lap thé ctia hop chit nay hogc mudi duoc

dung hoic solvat cta n6 theo diém (1) bao gdm céc di€ém sau.
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(2) Hop chét c6 cong thirc chung (I) néu trén, chét hd bién hodc chét dong
phéan lap thé cta hop chét nay hoic mubi duoc dung hodc solvat ciia né theo
diém (1), trong do, R! 1a Cy.10 alkyl; xycloalkylalkyl trong do, goc xycloalkyl
c6 3 dén 6 nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon;
ho#c aralkyl trong do, gbe aryl c¢6 6 dén 10 nguyén tir cacbon va gbc alkylen

¢4 1 dén 5 nguyén tir cacbon.

(3) Hop chét, chét hd bién hodc chit ddng phan 1ap thé cta hop chat nay hozic
mudi duoc dung hoic solvat cia né theo diém (1) hodc (2) néu trén, trong do,
R! 1a xycloalkylalkyl trong do, gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon va

gbe alkylen c6 1 dén 5 nguyén tir cacbon.

(4) Hop chét c6 cong thirc chung (I) néu trén, chét hd bién hodc chit dong
phan lap thé cta hop chit niy hoic mudi dugc dung hoic solvat ctia n6 theo
diém (1), trong d6, R' 12 Ca.6 alkyl dugc thé bing hydroxy; Ci. alkyl dugc thé
bing 1 dén 6 halogen; hodc Cy.6 alkyl dugc thé bang C.¢ alkoxy.

(5) Hop chit cé cong thirc chung (I) néu trén, chét hd bién hodc chéit dong
phan 1ap thé cua hop chét nay hoic mudi duoc dung hodc solvat cua né theo
diém (1), trong d6, R' 1a alyl, flopropyl, 2-(pyridin-3-yletyl, 2-
(metylsulfonyl)etyl, hodc 2-(aminosulfonyl)etyl.

(6) Hop cht, chit h3 bién hogc cht ddng phan 1ap thé ciia hop chat nay hoac
mubi duge dung hoic solvat cua nd theo diém bét ky trong s§ cac diém tir (1)
dén (5) néu trén, trong d6, R* 1a vong di vong S dén 7 canh chira 1 dén 4
nguyén tr khéac loai dugc chon tr N, O va S va it nhat mot nguyén tir cacbon
lam cac nguyén tu cAu thanh vong, chua it nhat mot tdp hop cac nguyén tir cau
thanh vong lién k& duge lién két bing lién két dbi va duge thé thém bang it
nhit mot nhém oxo; hodc vong di vong bao g(‘Sm vong di vong néu trén va
vong benzen dugc ngung tu voi no.

(7) Hop chét, chét h3 bién hoc chit dong phan 1ap thé ctia hop chét nay hoac
mubi duge dung hoic solvat cua né theo didm bt k¥ trong sb cac diém tur (1)
dén (6) néu trén, trong do, R? la pyridin 1-oxit, nhém nay co thé duogc thé

bing 1 dén 4 phin ti thé duoc chon tir Ci.io alkyl dugc thé bang 1 den 3
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nguyén tu flo va Ci.jo alkyl khong dugc thé.

(8) Hop chét, chét hd bién hodc chét ddng phan lap thé cta hop chit nay hoic
mubi duoc dung hoic solvat ciia né theo diém bt ky trong sb cac diém tur (1)

dén (7) néu trén, trong d6, R* 1a pyridin 1-oxit.

(9) Hop chét, chét h3 bién hodc chét ddng phan 1ap thé ciia hop chét nay hodc
mudi dugc dung hodc solvat clia nd theo diém bét ky trong s6 cac diém tur (1)
dén (6) néu trén, trong d6, R? 1a pyridin-2(1H)-on, nhém nay ¢6 thé dugc thé
bing 1 dén 4 phén tir thé dugc chon tir Ci.jo alkyl duoc thé bing 1 dén 3
nguyén tir flo va Ci.jo alkyl khong dugc thé.

(10) Hop chét, chit hd bién hodc chét ddéng phan 1ap thé cta hop chét nay
hodc mudi dugce dung hodc solvat cta né theo diém bat ky trong s6 céc diém
tir (1) &én (6) va diém (9) néu trén, trong do, R? 1a pyridin-2(1H)-on; 1-(Ci.6
alkyl)pyridin-2(1H)-on; hodc 6-(Ci. alkyl)pyridin-2(1H)-on.

(11) Hop chét, chit h3 bién hoiic chét ddng phan 1ap thé ciia hop chét nay hoic
mudi dugc dung hoic solvat cua nd theo diém bat ky trong s6 céc diém tir (1)
dén (6) néu trén, trong d6, R* 1a pyridin-4(1H)-on, nhém nay c¢6 thé duogc thé
bing 1 dén 4 phin tir thé duoc chon tir Ci.io alkyl dugc thé bing 1 dén 3
nguyén tu flo va Ci.jo alkyl khong dugc thé.

(12) Hop chét, chit h3 bién hodc chit dong phan lap thé cla hop chat nay
hodc mudi duoc dung hodc solvat ctia n6 theo diém bat ky trong sb céc diém
tlr (1) dén (6) va didm (11) néu trén, trong do, R? 1a pyridin-4(1H)-on, hogc 1-
(C1.¢ alkyl)pyridin-4(1H)-on.

(13) Hop chét, chit h3 bién hodc cht dong phan 1ap thé cia hop chat nay
hoiic mudi duoc dung hodc solvat ctia nd theo diém bit ky trong sb cac diém
tir (1) dén (6) néu trén, trong do, R* 1a pyridazin-3(2H)-on, nhom nay c6 thé
duoc thé bang 1 dén 3 ph?ln tr thé dugc chon tir Cy.po alkyl duge thé bang 1
dén 3 nguyén tit flo va Cy.jo alkyl khong duoc thé.

(14) Hop chét, chit hd bién hoic chit ddéng phan lap thé cta hop chét nay
hoac mudi duoc dung hodc solvat ctia né theo diém bét ky trong s6 cac diém
tlr (1) dén (6) va diém (13) néu trén, trong d6, R? 14 pyridazin-3(2H)-on.
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(15) Hop chét, chat h& bién hodc chit dong phan lap thé ciia hop chit nay
hodc mudi duoc dung hodc solvat ctia né theo didm bt ky trong sb cac diém
tir (1) dén (6) néu trén, trong do, R? 13 pyrazin-2(1H)-on, nhém nay co thé
duoc thé bang 1 dén 3 phan tir thé duoc chon tir Cy.o alkyl duoc thé bing 1
dén 3 nguyén ti flo va Cy.io alkyl khong duge thé.

(16) Hop chét, chit hd bién hozc chit ddng phan 1ap thé ctia hop chat nay
hodc mudi duoc dung hodc solvat cia no theo diém bat ky trong s6 céc diém

tir (1) dén (6) néu trén, trong do, R? 1a pyrazin-2(1H)-on.

(17) Hop chét, chat h3 bién hogc chit déng phan 1ap thé cua hop chét nay
hodc mudi duoc dung hodc solvat ctia né theo diém bét ky trong 36 céac diém
tir (1) dén (6) néu trén, trong do, R? 1a 4H-pyran-4-on, hodc 2H-pyran-2-on,
nhém nay c6 thé dugc thé bang 1 dén 3 phén tir thé dugc chon tir Ci.10 alkyl

duoc thé bang 1 dén 3 nguyén ti flo va Ci. alkyl khong duge thé.

(18) Hop chét, chét hd bién hodc chit dong phan 13p thé ciia hop chit nay
hoac mudi duoc dung hodc solvat ctia né theo diém bat ky trong s6 cac diém
tir (1) dén (6) va didm (17) néu trén, trong d6, R? 1a 4H-pyran-4-on, hodc 2H-

pyran-2-on.

(19) Hop chét, chit hd bién hogc chit dong phan 1ap thé cua hop chét nay
hoéac mudi duoc dung hoidc solvat ctia nd theo diém bat ky trong s6 cac diém
tir (1) dén (6) néu trén, trong do, R? 13 quinolin-2(1H)-on, nhém nay co6 thé
duoc thé bang 1 dén 3 phan tir thé duoc chon tir Cy.qp alkyl dugce thé bang 1
dén 3 nguyén tir flo va Cy.io alkyl khong duge thé.

(20) Hop chit, chit hd bién hodic chit ddng phan 14p the cia hop chit nay
hoic mudi duoc dung hodc solvat ctia né theo diém bat ky trong sé cac diém
tir (1) dén (6) néu trén, trong do, R? 13 quinolin-2(1H)-on.

(21) Hop chét, chit hd bién hozc chit ddng phan 1ap thd cta hop chét nay
hoic mudi dugce dung hodc solvat ctia né theo diém bét ky trong s6 céac diém
tir (1) dén (6) néu trén, trong do, R? 13 pyrimidin-4(3H)-on, hodc pyrimidin-
2,4(1H,3H)-dion, nhém nay c6 thé duge thé bang 1 dén 3 phan tu thé duogc
chon tir Cy.1o alkyl duoc thé bang 1 dén 3 nguyén t flo va Ci.1o alkyl khong
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duoc thé.

(22) Hop chét, chit hd bién hodc chit dong phan lap thé cta hop chét nay
hodc mudi duoc dung hoic solvat cta nd theo didm bat ky trong sb cac diém
tir (1) dén (6) va diém (21) néu trén, trong d6, R* 1a pyrimidin-4(3H)-on, hodc
pyrimidin-2,4(1H,3H)-dion.

(23) Hop chat, chit hd bién hodc chat dong phan lap thé cta hop chét nay
hoac mudi duge dung hodc solvat cia nd theo diém bt ky trong sb cac diém
tir (1) dén (22) néu trén, trong do, X 1a CH,.

(24) Hop chét, chat h3 bién hodc chit déng phan 1ap thé clia hop chat nay
hoac mudi duoc dung hodc solvat cia nd theo diém bat ky trong s6 cac diém
tir (1) dén (23) néu trén, trong d6, mot trong s6 R? va R* 1a hydroxy va gbe

con lai la hydro.

(25) Hop chét, chit hd bién hodc chat ddéng phan 1ap thé cta hop chat nay
hodc mudi dugc dung hoic solvat clia nd theo diém bét ky trong sd cac diém
tr (1) dén (23) néu trén, trong do, R? 13 halogen; xyano; cacbamoyl; Ci.6
alkoxy; Ci.¢ alkanoyloxy; amino; hodc axylamino trong do, gc axyl c6 2 dén

6 nguyén tir cacbon, R* 12 hydro hodc hydroxy va R> 1a hydro.

(26) Hop chét, chét hd bién hogc chit dong phan 1ap thé ciia hop chét nay
hodc mudi duoc dung hodc solvat clia nd theo diém bét ky trong s6 céc diém
tr (1) dén (23) néu trén, trong do, R*1a hydroxy; cacbamoyl; hodc Cis
alkanoyloxy, R* 1a hydro va R’ 1a hydro.

(27) Hop chét, chét hd bién hodic chit déng phan lap thé cia hop chét nay
hodc mudi dugc dung hodc solvat ciia né theo diém bat ky trong sb céc diém

tr (1) dén (23) néu trén, trong d6, R® 14 hydroxy, R* 1a hydro va R’ 1a hydro.

(28) Hop chit, chit h3 bién hogic chit dong phan 1ap thé cia hop chat nay
hodc mudi dugce dung hodc solvat clia né theo diém bét ky trong s6 cac diém

tir (1) dén (23) néu trén, trong d6, toan bd cac R*, R* va R’ déu 1a hydro.

(29) Hop chit, chét hd bién hodc chit dong phan 14p thé cua hop chét nay

hodc mudi dugc dung hodc solvat cliia nd theo diém bat ky trong sb cac diém

tir (1) dén (28) néu trén, trong do, toan bd cac R®, R®, R7, R®, R’ va R'® déu
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1a hydro.

(30) Hop chit c6 cong thic chung (I) néu trén, chét hd bién hodc chat dong
phan lap thé ctia hop chét nay hoic mudi dugc dung ho#ic solvat cua né theo
diém (1), trong d6:

RS, R% R, R7, R8, R? va R!® déu 1 hydro,

R! 12 hydro; Cis alkyl; Cas alkenyl; xycloalkylalkyl trong do, gbe
xycloalkyl c6 3 dén 6 nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir
cacbon; hoac aralkyl trong do, gbc aryl c6 6 dén 10 nguyén ti cacbon va gbe

alkylen c6 1 dén 5 nguyén tir cacbon,

R? 14 vong di vong 5 dén 7 canh chia 1 dén 4 nguyén tir khéc loai dugc
chon tr N, O va S va it nhat mot nguyén tir cacbon lam céc nguyén tu clu
thanh vong, chtra it nhat mot tdp hop cdc nguyén ti cAu thanh vong lién ké
duoc lién két bing lidn két doi va dugc thé thém bing it nhat mot nhém oxo,
hodc vong di vong bao gdm vong di vong néu trén va vong benzen dugc
ngung tu voi no,

R? lién két v6i Y qua nguyén tir cacbon cia R* 1iam nguyén tir cau
thanh vong,

R® va R*, cdc gbc nay la gidng nhau hodc khic nhau, 1a hydro;
hydroxy; halogen; xyano; cacbamoyl; Cis alkoxy; Ce.io aryloxy; Cis
alkanoyloxy; amino; hodc axylamino trong do, gbc axyl ¢ 2 dén 6 nguyén tir
cacbon,

X la CHy, va

Y la C(=0),

v6i didu kién Cig alkyl 1a R'; gbe alkylen va gdc xycloalkyl cua
xycloalkylalkyl trong do, gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon va gbe
alkylen co 1 dén 5 nguyén ti cacbon 14 R'; va gbc alkylen cua aralkyl trong
d6, gbc aryl co 6 dén 10 nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén

tir cacbon 12 R! ¢6 thé duoc thé bing it nhat mot phan tir thé dwoc chon tir
1 dén 6 halogen; hydroxy; Ci.s alkoxy; Ce.10 aryloxy; Ci alkanoyl;
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C1.¢ alkanoyloxy; carboxyl; alkoxycarbonyl trong do, gbc alkoxy c6 1 dén 6
nguyén tir cacbon; cacbamoyl; alkylcacbamoyl trong do, gbe alkyl c6 1 dén 6
nguyén tir cacbon; dialkylcacbamoyl trong do, mdi mot alkyl c6 1 dén 6
nguyén tir cacbon; alkylsulfonyl trong do, gbe alkyl c6 1 dén 6 nguyén ti
cacbon; aminosulfonyl; alkylsulfinyl trong do, gbc alkyl c6 1 dén 6 nguyén tir
cacbon; alkylthio trong do, gbe alkyl co 1 dén 6 nguyén tir cacbon; Ci.s alkoxy
duoc thé bang 1 d&én 6 halogen; va arylcarbonyl trong do, gbc aryl ¢6 6 dén 10

nguyén tu cacbon,

gbc aryl ctia aralkyl trong do, gbc aryl c6 6 dén 10 nguyén tir cacbon
va gbe alkylen c6 1 dén 5 nguyén tir cacbon 12 R'; va gbc aryl ctia Ce.10
aryloxy 1a R3 hodc R* c6 thé dugc thé bang it nhét mot phan tir thé dugc chon

tur

Ci¢ alkyl; Cre alkoxy; Ci alkanoyloxy; hydroxy; alkoxycarbonyl
trong do, gbc alkoxy c6 1 dén 6 nguyén tt cacbon; cacbamoyl;
alkylcacbamoyl trong do, gbe alkyl c6 1 dén 6 nguyén tir cacbon;
dialkylcacbamoyl trong do, mdi mot alkyl c6 1 dén 6 nguyén tir cacbon;
halogen; nitro; xyano; Ci.¢ alkyl dugc thé bang 1 dén 3 halogen; C.¢ alkoxy
duoc thé bang 1 dén 3 halogen; phenyl; heteroaryl chira 1 dén 4 nguyén ti
khac loai dugc chon tr N, O va S 1am cdc nguyén tu cu thanh vong; phenoxy;

phenylalkyl trong d6, alkyl c6 1 dén 3 nguyén tir cacbon; va metylendioxy,

vong di vong 1a R? ¢6 thé co, ngoai nhém oxo, t nhét mot trong sb cac
phan tir thé ma gdc aryl cla aralkyl trong do, gbc aryl c6 6 dén 10 nguyén tir
cacbon va gbe alkylen c6 1 dén 5 nguyén tir cacbon va R' néu trén c6 thé co,
va

gbc alkylen cua aralkyl trong do, gbc aryl c6 6 dén 10 nguyén tu
cacbon va gbc alkylen c6 1 dén 5 nguyén tlr cacbon 12 R' ¢6 thé dugc thé
bang it nht mot phén tir thé duoc chon tir phenyl va Ci. alkyl dugc thé bing
1 dén 3 halogen.
(31) Hop chit, chit hd bién hodc chét ddng phan lap thé ciia hgp chat nay

hodc mudi dugc dung hodc solvat cia né theo diém (1) hodc diém (30), trong

-20-



35480

d6, R! 1a Ci¢ alkyl; xycloalkylalkyl trong do, gbc xycloalkyl c6 3 dén 6
nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon; hodc aralkyl
trong d6, gdc aryl c6 6 dén 10 nguyén t& cacbon va gbc alkylen c6 1 dén 5

nguyén tur cacbon.

(32) Hop chét, chat hd bién hodc chét déng phan lap thé cua hop chat nay
hodc mubi dugc dung hodc solvat cua né theo diém (1), diém (30), ho#c diém
(31), trong do6, R' la xycloalkylalkyl trong do, gbc xycloalkyl c6 3 dén 6

nguyén tir cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon.

(33) Hop chét, chit hd bién hoidc chit ddng phan lap thé cta hop chét nay
hoac mudi dugc dung hoic solvat ctiia né theo diém (1) hodc diém (30), trong
d6, R 1a Cs. alkyl duge thé bing hydroxy; Ci. alkyl duge thé bing 1 dén 6
halogen; hodc C, alkyl duoc thé bang Cy. alkoxy.

(34) Hop chit, chit h3 bién hogic chit ddng phan 1ap thé cia hop chat nay
hodic mudi duoc dung hodc solvat ciia n6 theo diém (1) hodc diém (30), trong
do, R! 1a alyl, flopropyl, 2-(pyridin-3-yl)etyl, 2-(metylsulfonyl)etyl, hoac 2-

(aminosulfonyl)etyl.

(35) Hop chét, chét hd bién hoic chit dong phéan lap thé cua hop chét nay
hodc mudi dugc dung hoic solvat ciia né theo diém bét ky trong s6 cac diém
(1) va diém tir (30) dén (34), trong d6, R? 1a pyridin 1-oxit, pyridin-2(1H)-on,
pyridin-4(1H)-on, pyridazin-3(2H)-on, pyrazin-2(1H)-on, 4H-pyran-4-on, 2H-
pyran-2-on, quinolin-2(1H)-on, pyrimidin-4(3H)-on, hodc pyrimidin-
2,4(1H,3H)-dion, cac nhém nay c¢6 thé duge thé bing phan tir thé dugc chon
tir C1.10 alkyl duoc thé bang 1 dén 3 nguyén tir flo va Cy.o alkyl khong duoc
thé.

(36) Hop chét, chat hd bién hodc chit dong phan 14p thé ciia hop chét nay
hoic mubi duge dung hoic solvat clia nd theo diém bét ky trong s6 cac diém
(1) va diém tir (30) dén (35), trong d6, R? 1a pyridin 1-oxit, nhém nay c6 thé
duoc thé bang 1 dén 4 phén tir thé duoc chon tir Cy.jo alkyl duge thé bang 1
dén 3 nguyén tir flo va Cy.10 alkyl khong duoc thé.

(37) Hop chét, chat hd bién hozc chat déng phan 1ap thé cta hop chét nay
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hoic mudi duoc dung hoic solvat cuia n6 theo diém bat ky trong s0 cac diém

(1) va diém tir (30) dén (36), trong d6, R? 1a pyridin 1-oxit.

(38) Hop chat, chét hd bién hodc chit ddng phan 1ap thé cta hop chit nay
hodc mudi duge dung hodc solvat ciia né theo didm bat ky trong sd cac diém
(1) va diém tir (30) dén (35), trong d6, R? 1a pyridin-2(1H)-on, nhém nay c6
thé duoe thé bing 1 dén 4 phin tir thé dugc chon tir Cy.io alkyl dugc thé bing
1 dén 3 nguyén tir flo va Cy.jo alkyl khong duge thé.

(39) Hop chat, chit hd bién hodc chit dong phan lap thé cta hop chat nay
hodc mudi duge dung hodc solvat cua né theo diém bat ky trong s6 cac diém
(1) va diém tr (30) dén (35), trong d6, R? 1a pyridin-2(1H)-on; 1-(Ci
alkyl)pyridin-2(1H)-on; hodc 6-(Ci.¢ alky)pyridin-2(1H)-on.

(40) Hop chét, chit hd bién hozc chit déng phan 1ap thé cua hop chét nay
hodc mudi dugc dung hoic solvat cua noé theo diém bét ky trong s6 cac diém
(1) va didm tir (30) dén (35), trong d6, R? 1a pyridin-4(1H)-on, nhom nay c6
thé duoc thé bang 1 dén 4 phéan tir thé duoc chon tir Cr.10 alkyl duoc thé bang
1 dén 3 nguyén tit flo va Ci. alkyl khong dugce thé.

(41) Hop chét, chat h& bién hogc chit ddng phan 1ap the cua hop chit nay
hoac mubi dugc dung hodc solvat cta né theo diém bét ky trong sé cac diém
(1), diém tir (30) dén (35) va diém (40), trong d6, R* 1a pyridin-4(1H)-on,
hoic 1-(Ci.6 alkyl)pyridin-4(1H)-on.

(42) Hop chét, chit hd bién hoic chat ddng phan lap thé cta hop chat nay
hoic mudi duoc dung hodc solvat ctia n6 theo diém bat ky trong sd céac diém
(1) va diém tir (30) dén (35), trong d6, R? 1a pyridazin-3(2H)-on, nhém nay c6
thé duoc thé bing 1 dén 3 phin tir thé duge chon tir Ci.yo alkyl dugc thé bang
1 dén 3 nguyén t flo va Cy.1o alkyl khong duge thé.

(43) Hop chét, chat hd bién hozc chit ddng phan 1ap thé cua hop chat nay
hoic mudi duoc dung hodc solvat ctia n6 theo diém bét ky trong sd céac diém
(1), didm tr (30) dén (35) va diém (42), trong d6, R? 14 pyridazin-3(2H)-on.
(44) Hop chét, chit hd bién hoic chit dong phan 1ap thé cta hop chit nay
hodc mudi duoc dung hodc solvat clia né theo diém bét ky trong s6 céac diém
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(1) va diém tir (30) dén (35), trong d6, R? 1a pyrazin-2(1H)-on, nhém nay c6
thé duoc thé bang 1 dén 3 phan tir thé duoc chon tir Cy.1o alkyl duge thé béng
1 dén 3 nguyén tit flo va Cy.io alkyl khong duge thé.

(45) Hop chit, chat hd bién hogc chit ddng phan 14p thé cua hop chit nay
hodc mudi duogc dung hoic solvat cta né theo diém bét ky trong s6 cac diém
(1), diém tir (30) dén (35) va diém (44), trong d6, R? 1a pyrazin-2(1H)-on.

(46) Hop chét, chit hd bién hodic chit dong phan 18p thé cia hop chét nay
hodac mudi dugce dung hodc solvat cta nd theo diém bét ky trong s6 cac diém
(1) va diém tir (30) dén (35), trong d6, R? 1a 4H-pyran-4-on, hodc 2H-pyran-2-
on, cdc nhém nay c6 thé duoc thé bang 1 dén 3 phén tir thé duoc chon tir Cyj9

alkyl dugc thé bang 1 dén 3 nguyén ti flo va Ci.10 alkyl khong dugce thé.

(47) Hop chét, chat h& bién hodc chét déng phan 1ap thé cia hop chit nay
hoac mudi dugce dung hodc solvat cta noé theo diém bét ky trong s6 cac diém
(1), didm tir (30) dén (35) va diém (46), trong d6, R* 1a 4H-pyran-4-on, hodc
2H-pyran-2-on.

(48) Hop chét, chat hd bién hoic chéit ddng phan 1ap thé cta hop chat nay
hoiic mudi dugc dung hodc solvat ctia n6 theo diém bét ky trong s6 céac diém
(1) va didm tir (30) dén (35), trong d6, R? 1a quinolin-2(1H)-on, nhém nay c6
thé duoc thé bing 1 dén 3 phan tir thé dugce chon tir Ci.10 alkyl dugc thé bing
1 dén 3 nguyén tt flo va Cy.jo alkyl khéng duge thé.

(49) Hop chét, chit hd bién hoic chéit dong phan 1ap thé cta hop chét nay
hoic mudi duge dung hodc solvat clia né theo diém bat ky trong s6 cac diém
(1), diém tr (30) dén (35) va diém (48), trong do6, R* 1a quinolin-2(1H)-on.

(50) Hop chét, chat hd bién hoic chéit ddng phan 1ap thé cua hop chét nay
hoic mudi duge dung hodc solvat clia né theo diém bét ky trong s6 cac diém
(1) va diém tir (30) dén (35), trong d6, R? 1a pyrimidin-4(3H)-on, hodc
pyrimidin-2,4(1H,3H)-dion, cac nhém nay co thé duoc thé bang 1 dén 3 phan
ttr thé duoc chon tir Cr.q9 alkyl dugc thé bang 1 dén 3 nguyén ti flo va Ci.o
alkyl khong duoc thé.

(51) Hop chét, chit hd bién hoic chit ddng phan lap thé cua hop chét nay
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hodc mudi duoc dung hodc solvat cia né theo diém bét ky trong s6 cac diém
(1), diém tir (30) dén (35) va diém (50), trong d6, R? 1a pyrimidin-4(3H)-on,
ho#c pyrimidin-2,4(1H,3H)-dion.

(52) Hop chat, chat hd bién hodc chit déng phan 1ap thé cua hop chét nay
hodc mudi duoc dung hodc solvat cta né theo diém bat ky trong sd cac diém
(1) va diém tir (30) dén (51), trong d6, mot trong s R? va R* 1a hydroxy va
gbc con lai 1a hydro.
(53) Hop chét, chét hd bién hoic chit ddng phan 1ap thé ctia hop chét nay
hodc mudi duoc dung hodc solvat ctia nd theo diém bét ky trong sd cac diém
(1) va diém tir (30) dén (51), trong d6, R? 12 halogen; xyano; cacbamoyl; Ci.
alkoxy; Ci.s alkanoyloxy; amino; hodc axylamino trong do, gbe axyl c6 2 dén
6 nguyén tir cacbon va R* 1a hydro hodc hydroxy.
(54) Hop chét, chat hd bién hodc chat ddng phan lap thé cta hop chét nay
hodc mudi dugc dung hodc solvat ctia né theo diém bat ky trong s6 cac diém
(1) va diém tir (30) dén (51), trong d6, R® 1a hydroxy; cacbamoyl; hodc Ci.
alkanoyloxy va R* 1a hydro.
(55) Hop chit, chit hd bién hodc chit ddng phan 1ap thé cua hop chét nay
hodc mudi duoc dung hodc solvat clia né theo diém bat ky trong s§ cac diém
(1) va diém tir (30) dén (51), trong d6, R’ 1a hydroxy va R* 1a hydro.
(56) Hop chét, chit hd bién hodc chit ddng phan 14p thé ciia hop chit nay
hodc mudi duoc dung hodc solvat ctia né theo diém bt ky trong sb céc diém
(1) va diém tir (30) dén (51), trong d6, R* va R* déu 1a hydro.
(57) Hop chét duoc chon tir:
2-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
4-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
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3-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit,
5-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-6-metylpyridin-2(1H)-on,
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3.3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
5-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
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metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion,
3-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
2-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridazin-3(2H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-¢]indol-3-carbonyl)quinolin-2(1H)-on,
5-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-2H-pyran-2-on,
2-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-4H-pyran-4-on,
2-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-4(1H)-on,
5-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on,
2-((1S,3aR,5aS,6R,11bR, 11¢S)-10-axetoxy-14-(xyclopropylmetyl)-
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2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
6-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on,
6-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[l,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)—dion,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on,
6-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-4(3H)-on, va
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on, chét hd bién
hoécchétdéngphénlépthécﬁahqpchétnéyhoécrnuéiduqcdunghoéc
solvat cua no.
(58)I{qpchétduqcchont&:
6-((1S,3aR,5aS,6R,11bR,11¢S)-10-hydroxy-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-3-
carbonyl)pyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metyl-1 ,2-dihydro-3H-pyrazol-3-on,

-27-



35480

5-clo-3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,

5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3.3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1,3 -dimetylpyrimidin-2,4(1H,3H)-

dion, va

6-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-metoxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on, chidt hd bién hoic
chét ddng phan 1ap thé ctia hop chét nay hogic mudi duoc dung hoic solvat cua
no.

Nhu duoc st dung trong ban mo ta nay:

Céac vi du vé Ci6 alkyl bao gébm metyl, etyl, propyl, i-propyl, butyl,
t-butyl, pentyl, neopentyl, hexyl va nhom tuong tu.

Céc vi du vé C1.0 alkyl bao gom cac nhém dugce minh hoa do6i véi Ci.6

alkyl, cling nhu nhém heptyl, octyl va nhém tuong tu.

Céac vi du vé Ci alkyl dugce thé bang 1 dén 3 halogen bao gdm 2-
cloetyl, 2-floetyl, 3-flopropyl, 2,2-difloetyl, triflometyl, 3,3,3-triflopropyl va

nhém tuong tu.

Cac vi du vé& Ca alkenyl bao gdm 2-propenyl, 3-metyl-2-butenyl va

nhém tuong tu.

Cac vi du vé xycloalkylalkyl trong do, gbc xycloalkyl c6 3 dén 6
nguyén tur cacbon va gbc alkylen c6 1 dén 5 nguyén tir cacbon bao gbdm metyl,
etyl va nhom tuong ty dugc thé bang Css xycloalkyl nhu xyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl.

Céac vi du vé aralkyl trong do, gbc aryl c6 6 dén 10 nguyén tir cacbon
va gbe alkylen c6 1 dén 5 nguyén tir cacbon bao gdm nhém benzyl va nhém

phenetyl.
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Cac vi du vé Cis xycloalkyl bao gém xyclopropyl, xyclobutyl,

xyclopentyl, xyclohexyl va nhom tuong tu.
Céc vi du vé Ce.10 aryl bao gdm phenyl, naphtyl va nhém tuong ty.

Céc vi du vé heteroaryl chura 1 dén 4 nguyén tir khéc loai dugc chon tir
N, O va S lam cac nguyén tu cdu thanh vong bao gdbm pyridyl, furyl,
imidazolyl, pyrazolyl, pyrimidinyl, pyrazinyl, pyridazinyl, thiazolyl va nhém

tuong tu.

Céc vi du vé heteroarylalkyl trong do, gbc heteroaryl chira 1 dén 4
nguyén tir khac loai duge chon tir N, O va S lam céc nguyeén tur cAu thanh vong
va gbe alkylen c6 1 dén 5 nguyén tir cacbon bao gébm (pyridin-2-yl)metyl,
(pyridin-3-yl)metyl, (pyridin-4-yl)metyl, (furan-2-yl)metyl, (furan-3-yl)metyl,
(imidazol-2-yl)metyl, (imidazol-4-yl)metyl, (imidazol-5-yl)metyl, (thiazol-2-
ylmetyl, (thiazol-4-yl)metyl, (thiazol-5-yl)metyl, 2-(pyridin-2-yletyl, 2-
(pyridin-3-yl)etyl, 2-(pyrazol-1-yl)etyl, 2-(thiophen-2-yl)etyl, 2-(thiophen-3-

yl)etyl va nhom tuong tu.

Céc vi du vé Ci.¢ alkanoyl bao gdm axetyl, propionyl va nhém tuong

tu.

Cac vi du vé& Cy alkoxy bao gdm metoxy, etoxy, propoxy va nhém

tuong tu.

Céc vi du vé C .6 alkanoyloxy bao gdm axetoxy va nhom tuong tu.

Céac vi du vé alkoxycarbonyl trong do, gbc alkoxy c6 1 dén 6 nguyén
tit cacbon bao gdm metoxycarbonyl, etoxycarbonyl va nhém tuong tu.

Céc vi du v& halogen bao gom flo, clo, brom, i6t va halogen tuong tu.

Cac vi du vé& Ci alkoxy dugc thé bing 1 dén 3 halogen bao gbém
flometoxy, triflometoxy va nhom tuong tu.

Céac vi du vé C1 alkoxy dugc thé bing 1 dén 6 halogen bao gdm céc
nhém néu trén dbi vai Cie alkoxy duoc thé bang 1 dén 3 halogen, cling nhu

tetrafloetoxy va nhom tuong tu.

Céac vi du vé phenylalkyl trong d6, alkyl ¢6 1 dén 3 nguyén tir cacbon
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bao gdm benzyl va nhém tuong ty.
Céac vi du vé Ce.10 aryloxy bao gdm phenoxy va nhom tuong tu.

Céac vi du vé Cy.3 alkylamino bao gdm metylamino, etylamino va nhém

tuong tu.

Cac vi du vé axylamino trong do, gbc axyl co 2 dén 6 nguyén tir

cacbon bao gébm axetylamino va nhém tuong tu.
Céc vi du vé Ce.10 arylamino bao gbém phenylamino va nhém tuong ty.

Céc vi du vé alkylcacbamoyl trong do, gbc alkyl cé 1 dén 6 nguyén tr

cacbon bao gdm etylcacbamoyl va nhom tuwong tu.

Céc vi du vé dialkylcacbamoyl trong do, mdi mot alkyl c6 1 dén 6

nguyén tir cacbon bao gdm dietylcacbamoyl va nhom tuong tu.

Céc vi du vé alkylsulfonyl trong do, gbc alkyl c6 1 dén 6 nguyén tur

cacbon bao gdm metylsulfonyl va nhém tuong tu.

Céc vi du vé alkylsulfinyl trong do, gbe alkyl c6 1 dén 6 nguyén tir

cacbon bao gdm metylsulfinyl va nhém tuong tu.

Céc vi du vé alkylthio trong do, gbe alkyl c6 1 dén 6 nguyén tir cacbon

bao gdm metylthio va nhém tuong tu.

Céac vi du vé arylcarbonyl trong do, gbc aryl c6 6 dén 10 nguyén tu

cacbon bao gdm benzoyl va nhom twong tu.

Cac vi du vé vong di vong 5 dén 7 canh ma cé thé duoc tao ra béng
cach két hop R!!, R!? cung voi nguyén tr nito ma gbe R va R lién két voi
né va tuy y, 1 hodic 2 nguyén tir khac loai bao gdm pyrolidin, piperidin,

morpholin va nhom tuong tu.

Céc vi du vé vong di vong chua 1 dén 4 nguyén ti khéc loai dugc chon
tt N, O va S va it nhit mot nguyén tr cacbon lam céc nguyén tu c4u thanh
vong, chira it nhat mét tap hop cac nguyén tir cAu thanh vong lién ké duoc lién
két bing lidn két doi va dugc thé thém bing it nhat mot nhom oxo la R? bao

glom:
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(A) pyridin 1-oxit, nhém nay c6 thé dugc thé bang 1 dén 4 phan tir thé
duoc chon tir Cy.1o alkyl duoc thé bang 1 dén 3 nguyén tir flo va Ci.io alkyl
khong dugc thé: vi du, pyridin 1-oxit va 2-metylpyridin 1-oxit;

(B) pyridin-2(1H)-on, nhém nay ¢o thé dugc thé bang 1 dén 4 phan tir
thé duoc chon tir Cy.10 alkyl dugc thé bang 1 dén 3 nguyén tir flo va Ci.jo alkyl
khong duogc thé: vi du, pyridin-2(1H)-on, 1-metylpyridin-2(1H)-on, I-
etylpyridin-2(1H)-on, 6-metylpyridin-2(1H)-on, 6-etylpyridin-2(1H)-on va 6-
triflometylpyridin-2(1H)-on;

(C) pyridin-4(1H)-on, nhém nay co thé duoc thé bing 1 dén 4 phan tir
thé duoc chon tir Cy.10 alkyl duoc thé bing 1 dén 3 nguyén t flo va Cy.yo alkyl
khong dugc thé: vi du, pyridin-4(1H)-on, 1-metylpyridin-4(1H)-on, 1-
etylpyridin-4(1H)-on va 1-(floetyl)pyridin-4(1H)-on;

(D) pyridazin-3(2H)-on, nhém nay c6 thé dugc thé bang 1 dén 3 phan
tr thé dugce chon tir Ci.1o alkyl duoc thé bing 1 dén 3 nguyén tt flo va Ci.io
alkyl khong dugc thé: vi dy, pyridazin-3(2H)-on va 2-metylpyridazin-3(2H)-

on;

(E) pyrazin-2(1H)-on, nhém nay co6 thé dugc thé bang 1 dén 3 phan tir
thé duoc chon tir Ci.1o alkyl duge thé bang 1 dén 3 nguyén tr flo va Ci.io alkyl
khong duogc thé: vi du, pyrazin-2(1H)-on va 1-metylpyrazin-2(1H)-on;

(F) 4H-pyran-4-on, hodc 2H-pyran-2-on, nhom nay co thé duoc thé
bing 1 dén 3 phan tir thé dugc chon tir Ci.io alkyl dugc thé bang 1 dén 3
nguyén tr flo va Cy.jo alkyl khong dugc thé: vi du, 4H-pyran-4-on, 3-metyl-
4H-pyran-4-on, 2H-pyran-2-on va 5-metyl-2H-pyran-2-on;

(G) quinolin-2(1H)-on, hodc quinolin-1-oxit, cdc nhoém nay c6 thé
duoc thé bang 1 dén 3 phén tir thé duge chon tir Cy.q0 alkyl dugc thé bang 1
dén 3 nguyén tir flo va Ci.io alkyl khong duoc thé: vi du, quinolin-2(1H)-on,
6-metylquinolin-2(1H)-on, quinolin-1-oxit va 4-metylquinolin-1-oxit;

(H) pyrimidin-4(3H)-on, hodc pyrimidin-2,4(1H,3H)-dion, cac nhom
nay co thé duoc thé bang 1 dén 3 phan tir thé duogc chon tir Cy.p0 alkyl duge
thé bing 1 dén 3 nguyén to flo va Cyiyo alkyl khong duoc thé: vi duy,
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pyrimidin-4(3H)-on va pyrimidin-2,4(1H,3H)-dion va nhom tuong tu.

Céc vi du vé chat hd bién cta hop chét c6 cong thirc chung (I) néu trén
bao gdm céc chét hd bién cua vong di vong néu trén chira 1 dén 4 nguyén tu
khéac loai dugc chon tr N, O va S va it nhit mot nguyén tir cacbon lam cac
nguyén tir ciu thanh vong, chua it nhat mot tdp hop céc nguyén tir cAu thanh
vong lién ké duoc lién két bang lién két doi va dugc thé thém bing it nhat mot
nhém oxo 13 R? va cu thé, 2-pyridon (lactam) la R* va 2-hydroxypyridin

(lactim) tuwong tmg co thé duoc 14y 1am vi du minh hoa.

Péi v6i hop chét co cong thire chung (I) néu trén, chét hd bién hogc
chét ddng phan 14p thé ctia hop chit nay hodc mudi duoc dung hoidc solvat clia
né, cac vi du wu tién vé axit duge dung bao gdm cac mudi cong axit va vi du
vé mudi cong axit bao gém mudi véi axit vo co hodc axit htu co nhu

hydroclorua, sulfat, fumarat, oxalat, metansulfonat va camphorsulfonat.

Péi v6i hop chit co cong thire chung (I) néu trén, chét hd bién hodc
chét ddng phan 1ap thé cua hop chét nay hoic mudi duoc dung hodc solvat clia
no6, cac vi du vé& chit dong phan lap thé bao gdm cac chit ddng phan cis va
trans, chit triét quang, hop chit hoat quang va chit ddng phan lap thé tuong

tu.

Péi v6i hop chit c6 cong thirc chung (I) néu trén, chét hd bien hodc
chat ddng phan lap thé cua hop chét nay hoic mudi duoc dung hodc solvat cua
no, solvat 1a solvat dugc dung cua hop chét theo sang ché hodc mudi cia nd va

bao gdm ca hydrat.

Hop chét c6 cong thirc chung (I) néu trén, chat hd bién hodc chét dong
phén lap thé cua hop chit nay hodc mudi dugc dung hodc solvat cia né cé thé
dugc cai bién v& mit héa hoc thanh tién duge chét sao cho né duge chuyén
ddi thanh hoat chit duge 1y va thé hién hoat tinh duoc ly (dugc hoat hoa) sau

khi n6 dugc phan phéi vao bén trong co thé hodc vi tri dich.

Vi du vé& nhom dé chu thanh tién dugc chat nhu vay bao gé)m, vi du,
c4c nhom bao vé thong thuong cia nhém hydroxy nhu nhém axyl thap va

nhém alkoxycarbonyl thap dbi véi truong hop trong d6, nhom cAu thanh tién
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duoc chét ton tai trén nhém hydroxy, cac nhom bao vé thong thuong cia nhom
amino nhu nhém axyl thip va nhém alkoxycarbonyl thap trong trudng hop
trong d6, nhdm cAu thanh tién dugc chét ton tai trén nguyén tir nito, cic nhom
tién duoc chit duge dua vao gbc axit carboxylic nhu nhém pivaloyloxymetyl

(tBu-C(0)0O-CH,-), nhém medoxomil va nhém xilexetil va nhoém tuong tu.

Nguyén tr chira trong hop chit c6 cong thitc chung (I) néu trén, chét
hd bién hodc chat ddng phan lap thé cta hop chat nay hoic mubi dugc dung
hoic solvat ctia n6 ¢6 thé dugc thay thé bing chit dong vi 6n dinh nhu dotéri.

Sau day, cdc phuong phép didu ché hop chét c6 cong thiic chung (I)
néu trén, chit hd bién hodc chit ddng phan lap thé ctia hop chét nay hodc mubi
duoc dung hodc solvat ciia n6 sé duogc thé hién duéi day.

Nhitng tir viét t4t st dung trong ban md ta nay nhu sau.

Bang chir viét tht

Boc: Tert-butoxycarbonyl

CPM: Xyclopropylmetyl

DMA: N,N-dimetylaxetamit

DMAP: N,N-dimetyl-4-aminopyridin

DMEF: N,N-dimetylformamit

DMSO: Dimetyl sulfoxit

HATU: 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini

3-oxit hexaflophosphat

HOALt: 1-hydroxy-7-azabenzotriazol
HOBT: 1-hydroxybenzotriazol

Me: Metyl

Ms: Mesyl

Ph: Phenyl

TBS: tert-butyldimetylsilyl
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THE: Tetrahydrofuran

TLC: Phuong phap séc ky 16p méng

Ts: Tosyl

WSC: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

Céac phuong phap didu ché
Hop chét theo séng ché 1a hop chit c6 cong thirc chung (I) néu trén trong do,
RS, R® RS, R7, R%, R°vaR' la hydro

Hop chét (I) sau 12 hop chét duoc tao ra boi sang ché, hop chét nay c6
thé thu duoc bing, vi dy, phan Ung loai bé nhém bao vé dé chuyén héa hop
chét (I-A) sau thanh hop chét (I).

[Cong thire 3]
¥ Phan tmg loai bo X o
.“‘\ - ~ ,,\\\
RN j N bao vé r*-N \ N—-«
R2a R
Ria - — - R4
R3s RrR3

(I-A) U

[Trong céc cong thirc ndy, R'%, R?, R3 va R** 1a cdc nhom chic tuy y ma cé
thé duoc chuyén déi 1an lugt thanh R!, R?, R® va R* trong cong thirc chung (I)
néu trén nho phan tng loai nhém bao vé, hodc chinh R c6 thé chinh 1a R,
R2 c6 thé chinh 1a R?, R3 ¢6 thé chinh 1a R3 va chinh R* c6 thé 1a R*. Céc ky
hiéu khéc ¢ cung y nghia nhu céac ky hiéu dugc xéc dinh & trén.]

Trong phuong phap didu ché néu trén, hop chat (I) néu trén ¢ thé
duoc didu ché bing cach tién hanh thuc hién phan ung loai bo bao v& chung
d3 biét thich hop khi cAn thiét dé chuyén dbi R'® ctia hop chat (I-A) néu trén
thanh R!, R?* ctia hop chét néu trén thanh R%, R** clia ciia hop chét néu trén
thanh R3, hodc R* cta cia hop chat néu trén thanh R*. Vi dy, khi R'%, R*, R™,
hoic R* & hop chét (I-A) néu trén chira nhém hydroxy dugc bao vé bang

nhém metyl, nhém metyl 1a nhom béo vé co thé duoc loai bo bang (1) phuong
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phép cho bo tribromua tac dong lén hop chét (I-A) néu trén trong diclometan,
hoidc (2) phuong phéap gia nhiét hop chét (I-A) néu trén ciing v6i mot lugng du
16m cta pyridin hydroclorua khong c¢6 mét dung moéi va bang cach d6, hop chét
(I) néu trén cd thé dugc diéu ché.

Khi R'2, R, R hoic R* trong hop chat (I-A) néu trén chira nhém
hydroxy dugc bdo vé bang nhém tert-butyldimetylsilyl (TBS), nhém TBS la
nhém bao vé cb thé duge loai bd bang (3) phuong phép cho amoniac dé hoa
tan trong dung méi thich hop tac dong 1én hop chét (I-A) néu trén, (4) phuong
phap cho hydro clorua di hoa tan trong dung mdi thich hop tdc dong 1én hop
chét (I-A) néu trén, hodc (5) phuong phép cho tetrabutylamoni florua tc dong
1én hop chét (I-A) néu trén trong THF, hodc tuong tu va bang cach dé, hop
chét (I) néu trén c6 thé duoc diéu ché.

Khi R'®, R%, R, hodc R* chita nhém chirc duge bao vé bing nhém
bio vé khéc, hop chat (I) néu trén c6 thd duge didu ché tir hop chat (I-A) néu
trén trong céc diéu kién loai bo nhém bao vé thong thuong nhu dugce giai thich
trong tai liéu Peter G.M. Wuts, "Green's Protective Groups in Organic
Synthesis (5th edition, A John Wiley & Son's, Inc., Publication).

Khi R', R% R va R* ¢ cdc nhom bao vé khac nhau va cdc nhdm
nay can phai dugc loai bé trong cac diéu kién khac nhau, phan g loai bd
nhém bao vé c6 thé duoc tién hanh mot cach lién tuc trong céc diéu kién khac
nhau thich hop dé loai bé nhém bao vé & dang phén tmg loai bé nhom bao vé
nhidu budc dé didu ché hop chét (1) néu trén tir hop chét (I-A) néu trén.

Hop chét (I-A) néu trén co thé thu duoc béng cach, vi dy, tién hanh
phan Uung axyl hoa chung d6i v6i hop chét (I-B) sau ddy dugc néu trong cong

thirc phan tng thé hién duéi day.

[Cong thic 4]
R22-COOH
Chit co_ ~- —
Kiém b6 sung
Ko Xer, 0O Xy, O
RN ]\ NH 1N % N~ NH R'*N -\ N—ff
{ J’\:‘ R SN, N , :Lv ks
. 3 a e RB
T, Y g
SOR® Res-COL! g g S g
Kiém 3 R® = OH i

(1-B) (1—A)
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[Trong cac cong thirc, R'?, R?, R va R* 1a cdc nhom chirc tiy ¥ ma co thé
1an luot dugc chuyén hoa thanh R!, R%, R® va R* trong cong thire chung (I) néu
trén nhd phan ng loai nhom béao ve, hodc chinh R!? ¢6 thé 1a R!, chinh R? ¢6
thé 12 R2, chinh R3® c6 thé 1a R3 va chinh R* c6 thé 1a R*. L' 12 nhoém roi
chuyén cua chét axyl hoa théng thuong. Cac ky higu khac ¢6 y nghia tuong tu

nhu y nghia dugc xac dinh & trén.]

Trong phuong phép didu ché néu trén, hop chat (I-A) néu trén cd thé
thu duoc bang cach tién hanh phan tng gilta hop chit (I-B) néu trén, axit
carboxylic (R*COOH) va chit ngung tu nhu HATU va WSC v6i sy c6 mit
clia chit phu gia nhu HOBT va DMAP va kiém nhu trietylamin va

diisopropyletylamin, khi can thiét.

Hop chét (I-A) néu trén cling c6 thé thu duoc bang cach tién hanh phan
ing gitta hop chit (I-B) néu trén, clorua cla axit carboxylic (R?*COCl, L!
trong cong thirc = C1) hogc anhydrit carboxylic (L' trong cong thic = -OC(O)R%)

v&i su c6 mat cua kidém nhu trietylamin, diisopropyletylamin va pyridin.

Khi R 13 nhém hydroxy (OH), trong phan ung axyl hoa dugc néu
trong cdng thirc phan tng néu trén, phan tmg axyl hoéa nhom hydroxy cta R*®
cling dién ra nhu mot phan tmg phu ngoai phan ung amit hoa mong mubn va
san phim tuong tmg v6i hop chit (I-A) néu trén trong d6, R* = -OC(O)R?*®
duoc tao ra tam thoi thu duge ¢ dang san phim phu trong hé phéan tng. Tuy
nhién, bang cach xir Iy dung dich phan ung bang dung dich amoniac 2N trong
metanol hodc tuong tu, hop chét nhu vay lai dugc chuyén hoéa thanh hop chét
ma R3? = OH trong qu4 trinh hdu xtr ly va hop chét (I-A) néu trén thu duoc tur
phan tmg amit héa chon loc ctia amin bac hai trong hop chét (I-B) néu trén c6

thé thu duoc.

Ngoai ra, hop chit (I-A) néu trén cling cd thé duoc tdng hop tir hop
chat (I-B) néu trén va axit carboxylic twong ung (R*-COOH) theo phan ung
ngung tu dugc gidi thich trong tai liéu cua tac gia Christian A.G.N.

Montalbetti, et al., Tetrahedron, 61(46), 2005, 10827-10852.

Hop chat (I-A) mong mudn c6 thé thu dugc bing cach st dung, vi du,
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hop chit duge mo ta trong tai lidu WO2013/035833 nhu hop chét 8 (vi du 4,
Rz = CPM, X = O, R?** = OMe, R** =H), hop chat 33 (vi du 29, R'* = Me,
X =0, R3* = OMe, R** = H), hop chét 67 (vi du 60, R'* =CPM, X = O, R**
= H, R** = OH), hop chit 77 (vi du 67, R'* = CPM, X = CH,, R** = OMe,
R*® = H), hop chét 116 (vi du 101, R'* = CPM, X = CHa, R3® = H, R*? =
OH), hop chat 130 (vi du 106, R'* = PhCF, CH,, X = CHa, R3? = OMe, R**?
= H), hop chat 185 (vi du 143, R'* = TBSOCH, CH,, X = CHa, R3% = OMe,
R*s = H), hop chat 189 (vi du 144, R'* = (R)-MeCH(OH)CH,, X = CH,, R**
= OMe, R*?* = H), hop chét 350 (vi du 261, R'® = (S)-MeCH(OH)CH,, X =
CH,, R3* = OMe, R*® = H), hop chét 291 (vi dy 224, R'* = CPM, X = CHa,
R32 = H, R** = OMe) va hop chat 297 (vi du 228, R'* = CPM, X = CH, R3®
= H, R** = H) va céc hop chét duge mé ta trong WO2014/136305 nhu hop
chit 29 (vi du 27, R'* = BocNHCH, CH,, X = CHa, R3? = OTBS, R** = H)
va hop chit 68 (vi du 34, R'* = Boc, X = CH,, R** = OMe, R** = H) la hop
chét (I-B) néu trén, hodc bing su két hop budce chuyén dbi da biét cua nhom
churc va phan Gng loai bo bao vé duogc tién hanh theo phuong phap dugc mo ta
trong cac tai liéu sang ché néu trén.

Hop chit (I-A) sau cling c6 thé thu duoc bang, vi du, phan ung alkyl
héa théng thuong cua hop chéit (I-C) sau néu trong cdng thirc phan Gng duoc
thé hién dudi day.

[Cong thirc 5]

O RYa-CHO
Phan tng amin hoa khir

>

Hoic
Rla-L2
Bazo
Phan tng alkyl héa

(I-c) (1I—A)

[Trong cdc cong thie, R'%, R%, R va R* 14 cac nhém chirc tlly ¥ ma c6 thé
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1an luot duoc chuyén héa thanh R, R?, R? va R* trong cong thire chung (I) néu
trén nho phén Gmg loai nhém bao vé, hodc chinh R'* c6 thé 1a R, chinh R?* ¢c6
thd 1a R%, chinh R* c6 thé 1a R va chinh R* ¢6 thé la R*. L? 1a nhém roi
chuyén cua phéan Gng alkyl héa chung, R'* 13 phan tir thé sao cho, R"*-CH, =
R!® dugc théa man va cac ky hiéu khac c6 y nghia tuong tu nhu y nghia dugc

xac dinh & trén. ]

Trong phuong phap didu ché néu trén, hop chit (I-A) néu trén c6 thé
dugc tdng hop bing cach cho aldehyt twong tmg (R"*-CHO, R |4 phan tir
th8 sao cho, R!*-CH, = R!'* dugc théa min) va chit khir nhu natri
triaxetoxybohydrua ho#c natri xyanobohydrua tic dong lén hop chit (I-C) néu
trén trong dung mdi thich hop véi su c6 mit cua chét phu gia nhu axit axetic

khi can thiét.

Hop chét (I-A) néu trén cling c6 thé dugc tong hop bang cach cho chét
alkyl hoa twong tng (R'*-L?, L? 1a nhém rdi chuyén thich hop, vi dy, halogen
nhu Cl, Br va I, OM, hodc OT) tac dong 1én hop chat (I-C) néu trén trong
dung moi phan cyc nhu DMF hodc ruou v4i su ¢6 mat cua kiém nhu kali

carbonat.

Ngoai ra, phuong phap dua nhom R!* vao trong hop chét (I-C) néu trén
khéng bi gi¢i han & cac phan tng mo ta & trén va bang cach st dung phan tmg
dua vao nhém alkyl thong thuong da biét cua nhém amino, phan tng nay cé
thé 12 phan tng nhidu bude, hop chét (I-A) néu trén c6 thé duoc didu ché tur

hop chét (I-C) néu trén.

Hop chét (I-C) néu trén c6 thé duoc tdng hop bang cich phéi hop gitta
phan tmg chuyén dbi nhém chirc da biét va phan ung loai bé bao vé cla
nguyén liéu khoi dau thich hop dugc mo ta trong tai liéu tham khéao bat ky néu
trén theo phwong phap tuong ty nhu phuong phap tong hop bat ky, vi du, cla
céc hop chat duge md ta trong tai lisu WO2013/035833 nhu hop chat 11 (vi
du 7, R?* = Ph, X = O, R3* = OMe, R** = H), hop chat 81 (vi du 71, R?? =
Ph, X = CH,, R*® = OMe, R** =H), hop chit 121 (vi du 104, R?®* =Ph, X =
CH,, R** = OTBS, R** = H), hop chat 149 (vi du 120, R?? = 2-pyridil, X =
CH,, R3* = OMe, R** = H), hop chit 116 (vi du 101, R'®* = CPM, X = CHa,
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R34 = OMe, R** = H) va hop chit 217 (vi du 163, R?* = CF;, X = CH,, R**
= OMe, R** =H).

Hop chit c¢6 cong thirc chung (I) néu trén thude cac loai khac 1a hop
chét dugc dé cap boi sang ché cling c6 thé dugce didu ché bing sy két hop gitta
phuong phap bét ky trong sb cac phuong phap didu ché néu trén, phuong phap
dugc mo ta trong phan vi du dugc néu sau day va phuong phap dugc mo ta

trong cac tai liéu sang ché tr 4 dén 6, tai liéu phi sang ché 11 va tuong tu.

Hop chét c6 cong thire chung (I) néu trén, chét hd bién hoidc chit dong
phan lap thé cta hop chit ndy, hoic mudi duoc dung hodc solvat cia nd thé
hién hoat tinh cht vAn manh va kha néng chon lgc cao ddi vai thu thé & opioit
trong mot thir nghiém lién quan dén céc hoat tinh chtrc nang cta cac thu thé p,

8 va K opioit (xem trong vi du 40, bang 6).

Hop chét c6 cong thitc chung (I) néu trén, chat hd bién hodc chét ddng
phén lap thé cua hop chét nay, hodc mudi duoc dung hoic solvat clia n6 lam
gia tang dang ké ty 18 thoi gian luu trd & duong chay khong véach chén (nhénh
md) trong cac thit nghiém theo mo6 hinh chir thép nang cao & chudt nhat va
chuot cong va do do, thé hién cac tac dung dang chdng lo 4u (xem trong céc vi
du 41 va 42, cac Fig.1 dén 6). Thir nghiém theo md hinh chit thdp néng cao

duoc tién hanh theo phuong phap mé ta trong tai li€u phi sang ché 6.

Ciing da dugc bdc 10 rang, hop chit ¢6 cong thie chung (I) néu trén,
chét hd bién hodc chit dong phan lap thé ctia hop chéit nay, hogc mubi dugc
dung hoic solvat cua noé co tac dung chéng trdm cam manh trong thir nghiém
rc ché phan tng ting cam xuc sir dung chudt bi loai bo thuy khtu gidc
(olfactory bulbectomized - OBX) (vi dy 44).

Tac dung didu tri ddi véi bénh Parkinson cua hop chit c6 cong thirc
chung (I) néu trén, chét hd bién hodc chét dong phan 1ap thé cta hop chat nay,
hodc mudi dugc dung hoic solvat cua né cling dugc dé xuét trong mau chudt
bi bénh Parkinson gy ra boi reserpin (vi du 45).

Hop chit ¢6 cong thirc chung (I) néu trén, chat hd bién hodc chit dong

phén 1ap thé cta hop chét nay, hodc mubi dugc dung hodc solvat ciua nd thé

-30-



35480

hién xu hu6ng khoang cach di tiéu kéo dai va luong nude tiéu don ting phu
thudc lidu luong trong thir nghiém sir dung mau chudt bang quang tdng hoat
gdy ra bdi nhdi mau nio va do do, tac dung cai thién ching dai rat cua chét

thit nghiém duoc dé xudt (vi du 46, bang 8).

Ngoai ra, hop chét c6 cong thuc chung (I) néu trén, chit hd bién hodc
chit ddng phan 1ap thé ctia hop chit nay, hoic mudi dugce dung hodc solvat
ciia n6 chi thé hidn téc dung te ché yéu trong thir nghiém G ché kénh kali do
gen hERG (human ether-a-go-go-related gene) nhu dugc mo ta trong vi du 43
duoc néu sau. Diéu nay cho thdy rang, cac nguy co cla hop chét c6 cong thirc
chung (I) néu trén, chét h3 bién hodc chét dong phan 1ap thé ctia hop chét nay,
mudi duoc dung va solvat ctia né trong viéc lam chém tai phén cuc that va kéo

dai khoang QT & ngudi 12 thép.

Ngoai ra, cling da dugc boc 10 rang, hop chét c6 cong thic chung (1)
néu trén, chit hd bién hodc chét déng phén lap thé cta hop chét nay, hodc
mudi dugc dung ho#ic solvat ciia né c6 su di chuyén vao trung tdm du dé thé
hién tinh hiéu qua va do 4n dinh cao trong thr nghiém v& d6 6n dinh chuyén
héa sir dung céc vi lap thé gan ngudi va da dugce boc 19 rang, cac hop chit néu
trén 13 hop chét ¢ thé dugc dung theo dudng udng c6 tac dung chéng lo 4au,
tac dung chdng tram cam, tac dung giam dau, tac dung chdng Parkinson va
céac tac dung cai thién chung dai rat va tidu tién khong kiém soat. Dé danh gia
d6 én dinh chuyén héa st dung céc vi lap thé gan nguoi, do én dinh chuyén
hoa c¢6 thé duge danh gia bang cach bd sung mot lugng da biét ctia hop chat
thir nghiém vao céac vi lap thé gan nguoi, U ching trong mot giai doan thoi
gian nhat dinh va tiép theo, dinh lugng lugng hop chit nho st dung phuong
phap sic ky 1éng (liquid chromatography - LC) hoac phuong phap tuong tu
(vi du 47, Table 9).

Do dé, can ot theo phin md ta ciia cAc tai liéu sang ché tir 1 dén 6, tai
liéu phi sang ché tir 1 dén 10 néu trén va tai liéu tuong tu, hop chét c6 cong
thtrc chung (I) néu trén, chét h3 bién hodc chit d¢ong phan 1ap thé ctia hop chét
nay, mudi duoc dung va solvat ctia n6 co6 thé duogc str dung trong diéu tri va
phong ngira trAm cam hodc lo &u va cd thé duoc st dung 1am thubc phong
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nglra va didu tri ddi véi cac rdi loan tim than dugc bao gom trong nhém roi
loan trAm cam, nhom r6i loan lo 4u, nhém roi loan ludng cuc, nhom rbi loan
4m anh cudng ché va roi loan lién quan, nhém rdi loan lién quan dén yéu tb
sang chin tinh than va yéu td stress va 161 loan tuong tw duge mo ta trong tai
lidu DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, 5th
edition, American Psychiatric Association) (thubc chéng trdm cam, thudc
chdng lo 4u, v.v.) va lam thudc phong ngira va didu tri dbi vdi cac bénh thoai
héa than kinh nhu tiéu tién khong kidm so4t, thiéu mau cuc bd co tim, thiéu
mau cuc bd ndo, ho méan tinh, cao huyét 4p, bénh Parkinson va bénh dong
kinh.

Nhu dugc md ta trong tai liéu IOVS, March 2013, Vol.54, No.3; J.
Neurochem. (2009) 108, 741-754 va tai liéu twong tu, viéc ing dung céc chat
chtl van § opioit vao bénh tang nhan &p cling da duoc d& xuét. Do d6, hop chat
c6 cong thirc chung (I) néu trén, chit hd bién hodc chét dong phan 18p thé cua
hop chét nay, mudi dugc dung va solvat ctia nd c¢d thé duoc st dung lam thube
phong ngira hodc didu tri d6i v6i bénh ting nhén ép.

Nhu dugce st dung & day, trAm cam c6 thé 1a mot trang thai ma c6 thé
quan sat dugc mot t6 hop gdém roi loan tAm trang nhu cam giac trdm cam, cam
gidc budn va cam gidc c6 don, giam y chi hoat dong, nghén y tuong, y tudng
bi quan va r6i loan than kinh thuc vat nhu r6i loan giéc ngl va giam cam giac
thém an. Nhu duoc st dung ¢ day, lo 4u co thé 13 trang thai cam gidc nguy
hiém hodc so hii bai tinh trang bdn chodn, cing théng, tim dap nhanh, kho tho
va triéu chimg twong tw, mic du trang thai nay khong c6 lién quan voi mot yéu
t6 kich thich ma c6 thé dugc khang dinh mot cach rd rang. Trdm cam va lo au
bao gdém cac triéu chung trdm cam va lo du quan sat thdy trong céc réi loan
tam thin dugc mo ta trong tai liéu DSM-5 néu trén (vi dy, cac triéu chung
trAm cam quan sét thay trong cac roi loan ludng cuc va céc triéu ching trdm
cam va lo au quan sat thay trong PTSD), trang théi trAm cam ma céc triéu
chting ctia né nhe hon so véi céc tri¢u ching cua rdi loan trdm cam dugc md
t4 trong tai liéu DSM-5, nhung dugc duy tri & muc do xac dinh va trang thai lo

4u ma triéu ching ctia né nhe hon céc triéu chimg cua cac roi loan lo au duoc
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md t& trong tai lisu DSM-5, nhung duoc duy tri ¢ mirc do xéc dinh.

Ngoai ra, hop chit c6 cong thirc chung (I) néu trén, chét hd bién hoic
chét ddng phan 1ap thd cta hop chét nay, hoiic mudi duoc dung hodc solvat
ctia né c6 thé dugce st dung lam thudc dé hd trg trong diéu tri tri liéu bénh bat

ky trong s cac bénh néu trén.

Hop chét c6 cong thire chung (I) néu trén, chét h3 bién hodc chit ddng
phén lap thé cua hop chét nay, mudi duge dung va solvat cua né cling ¢ thé
dugc st dung trong céc li¢u phap diéu tri cac chung dau lién quan dén cac
bénh kém theo dau cAp tinh hodc pain man tinh hogc 1am thudc phong ngira va
didu tri cac chimg dau ctia bénh viém khép dang thap, viém xuwong khép bién
dang, dau do ung thu kém theo dau trim tfong nhu u xuong, dau than kinh do

tiéu dudng, dau day than kinh sau herpes, dau ndi tang va dau tuong tu.

Hop chét c6 cong thitc chung (I) néu trén, chit hd bién hodc chat dong
phén 1ap thé ctia hop chat nay, mudi dugce dung va solvat clia né duge uu tién

vong lam thudc chong tram cam va thudc chong lo &u.

Hop chit c6 cong thirc chung () néu trén, chit hd bién hodc chat dong
phan 14p thé cia hop chit nay, mudi duge dung va solvat ciia n6 co thé duoc
dung cho ngudi theo phuong phép dung thich hop nhu ding theo dudng udng
hodc ding theo dudng ngoai tiéu hoéa. Ngoai ra, ching co thé duoc st dung
cung vdi cac thudc chéng lo 4u, thudc chéng trim cam va thudc giam dau
khéc.

Pé didu ché dugc phdm chira cic hop chét nédu trén, cac dugc pham
nay cé thé duoc didu ché & dang lidu bao ché vién nén, dang hat, dang bot,
vién nang, huyén pht, dang tiém, dan dét hodc dang tuong tu theo cac phuong

phap thong thudng dugce st dung trong linh vuc dugce pham.

Pé didu ché dugc phém nhu vay, vi du, cac ta dugc, chét phén huy,
chét két dinh, chat lam tron, chit nhuém mau st dung thong thudong va chit
tuong tu duge st dung trong truong hop vién nén. Vi du vé t4 duge bao gdbm
lactoza, D-manitol, xenluloza vi tinh thé, glucoza va ta dugc twong tu. Vi du

vé chit phan hiy bao gbm tinh bt, carboxymetylxenluloza canxi (CMC-Ca)
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va chit phan hiy tuong ty. Vi du v& chét 1am tron bao gdbm magie stearat, bt
talc va chit lam tron twong twy. Vi du v& chit két dinh bao gdm
hydroxypropylxenluloza (HPC), gelatin, polyvinylpyrolidon (PVP) va chét két
dinh tuong tu. Pé didu ché dang tiém, dung méi, chat 1am dn dinh, chét trg
gitip hoa tan, chét tao huyén phi, chit nhii héa, chét 1am diu, chit dém, chat

bao quan va chét twong tu dugc st dung.

Péi voi lidu luong ctia hop chit ¢ cong thitc chung (I) néu trén, chét
hd bién hodc chit ddng phan lap thé ctia hop chit nay hoic mudi duoc dung
hodc solvat cua n6 lam thanh phan hoat tinh, lidu luong thong thuong dugc
dung cho ngudi trudng thanh & mae liéu luong tr 0,1pg dén 1g/ngay, t6t hon
tir 0,001 dén 200mg/ngay, trong truong hop tiém; hodc ¢ muc lidu luong tur
lug dén 10g/ngdy, t6t hon tir 0,01 dén 2000mg/ngay, trong truong hop dung
theo dudng udng, nhung liéu luong cé thé duoc giam bét hodc tang 1én tuy
thudc vao tudi, triéu ching va yéu t6 tuong tu.

Sau day, sang ché s& dugc giai thich thém mdt céch chi tiét hon bing
viéc tham khao cac vi du tham chiéu va vi du. Tuy nhién, sang ché khong bi
gi¢i han bdi cac vi du nay.

Tén cta hop chét néu trong phén vi du va vi du tham chiéu thu duoc
bang cach chuyén cac cong thuc chu tric duoc md ta bing phan mém
ChemDraw ver. 14, Cambridge Software thanh tén hop chét tiéng Anh véi
thuat toan dat tén cla cung phan mém nay va chuyén ngit c4c tén ndy sang tén
tiéng Nhat Ban.

Phd NMR va céc gi tri do duge ciia phd khdi (ESI+ hodc ESI-) cla

cde vi du tir 1 dén 34 duoc thé hién trong cac bang tir 1 dén 5.

Vi du thyc hién sang ché

Vi du tham chiéu 1-1

Téng hop hop chit (1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-

2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-ol

[Cong thurc 6]
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Hop chit  (1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
metoxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol (372mg, 1,02mmol) duoc tdng hop theo phuong
phap trong tai liéu W0O2013/035833, vi du 67 dugc bd sung vao binh thét cb
day tron thé tich 300mL va duoc hoa tan trong diclometan (SmL), dung dich
dugc khudy manh & nhiét do 0°C trong thoi gian 20 phut, tiép theo, dung dich
1,0M chua bo tribromua trong diclometan (5SmL, Smmol) duoc bd sung vao
dung dich va hdn hop tao ra duoc khudy ¢ nhiét do trong phong trong thoi
gian 30 phut. B4 sung metanol (10mL) vao dung dich phan tmg ¢ nhiét 46 0°C

va hdn hop tao ra dugc khudy & cung nhiét d§ néu trén trong thoi gian 1 gio.

Dung dich phan tng dugc cd trong didu kién 4p suét giam va phéan con
lai duogc tao huyén phu trong cloroform (50mL) va dugc rua béng dung dich
nudée amoniac 6% (20mL). Lép nude dugc chiét hai 1an bing cloroform
(30mL), céac 1ép hitu co két hop duogc lam khé trén natri sulfat khan, chét
khong hoa tan dugc tach riéng bang cach loc va tiép theo, phan dich loc duge
cd trong diéu kién 4&p suit giam dé thu duoc hop chét néu ¢ phan d& muc nay
(356mg, 100%) la bot mau nau.

Phuong phép thay thé

B sung hop chét (1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropymetyl)-
10-metoxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol (3,58g, 9,82mmol) tbng hop theo phuong phap
trong tai lieu WO02013/035833, vi du 67 va pyridin hydroclorua (87g,
753mmol) vao binh thét cé day tron thé tich 500mL va hdn hop dugce khudy ¢
nhiét d6 200°C trong thoi gian 1 gio. Sau phéan ung, hén hop phéan ng dugc
dua tro lai nhiét do trong phong, dung dich nudc kali carbonat bdo hoa duoc
bd sung vao chét rén tao ra dé hoa tan né, dung dich dugc chiét bang etyl

axetat va cloroform va cac 16p hitu co két hop duoc 1am kho trén natri sulfat
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khan. Chét khong hoa tan dugc tach riéng bing cach loc va tiép theo, phan
dich loc dugc co trong didu kién 4p suét giam dé thu duoc hop chét néu ¢

phan d& muc nay (3,30g, 96%) 13 bot mau nau.

'H{ NMR (CDCls, 400 MHz): 8 6,94 (d, 1H, J = 8,2 Hz), 6,70 (dd, 1H, J = 8,2,
2.8 Hz), 6,50 (d, 1H, J = 2,3 Hz), 3,73-3,76 (m, 1H), 3,23-3,31 (m, 2H), 3,05
3,12 (m, 2H), 2,77-2,99 (m, 4H), 2,55 (dd, 1H, J = 11,0, 5,0 Hz), 2,31 (d, 1H,
] = 6,4 Hz), 1,91-2,11 (m, 2H), 1,69-1,74 (m, 1H), 1,20-1,45 (m, 3H), 0,93
1,10 (m, 3H), 0,77-0,83 (m, 1H), 0,42-0,51 (m, 2H), 0,05-0,14 (m, 2H).

Vi du tham chiéu 1-2

Téng hop hop chét (1S,3aR,5a8,6R,11bR,11¢S)-10-((tert-
butyldimetylsilyl)oxy)-14-(xyclopropylmetyl)-2,3 ,3a,4,5,6,7,11c-octahydro-
1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol

[Cong thic 7]

Bb sung hop chét (18,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,1 1c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-eJindol-10-ol (694mg, 1,98mmol) tdng hop theo phuong
phéap cua vi dy tham chiéu 1-1 vao binh thét cb day tron thé tich 200mL va
dugc hoa tan trong DMF (20mL), imidazol (241mg, 3,5 4mmol) va tert-
butyldimetylclosilan (498mg, 3,3 1mmol) dugc bd sung vao dung dich ¢ nhiét
d6 trong phong va hdn hop tao ra duge khudy & nhiét do trong phong trong
thoi gian 2 gio. Khi khéng dinh ring, nguyén liéu khoi dau con lai trong dung
dich phan tmg, imidazol (529mg, 7,77mmol) va tert-butyldimetylclosilan
(503mg, 3,34mmol) dugc bd sung vao dung dich phan tng va hén hop tao ra
duoc khudy & nhiét do trong phong trong thoi gian 18 gio. B6 sung nudc
(150mL) vao dung dich phan tng va hon hop tao ra duoc chiét bang dung moi

hdn hop cia etyl axetat va hexan (ty 1¢ 1:1, 100mL). Dung dich nudc amoniac
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6% (30mL) duoc bd sung vao 1ép nude 8 kidm héa né va tiép theo, hdn hop
tao ra dugc chiét hai 14n bang dung mdi hdn hop cia etyl axetat va hexan (ty
18 1:1, 100mL). Céac 16p hitu co két hop dugc lam kho trén magie sulfat khan,
tiép theo, chit khong hoa tan dugc tach riéng béng cach loc va phan dich loc
duoc o trong didu kién ap sudt giam. Tinh ché phan con lai bang phuong
phép sic ky cot (silicagel, 25g) str dung metanol/cloroform (gradien ndng d6
tir 0 dén 50%) va tiép theo, metanol chira nudc amoniac déc 10%/cloroform
(gradien ndng do tir 20 dén 50%) 1am dung mdi rtra giai d2 thu dugc hop chét
néu & phan dé muc nay (456mg, 50%) la xi-r6 mau vang va thu duoc nguyén
liéu khéi dau, hop chét (18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-ol (265mg, 38%).

'H{ NMR (CDCls, 400 MHz): & 6,94 (d, 1H, J = 8,2 Hz), 6,65 (d, 1H, J =2,8
Hz), 6,59 (dd, 1H, J = 8,2, 2,8 Hz), 3,49-3,53 (m, 1H), 3,33 (dd, 1H, J = 8,2,
7.8 Hz), 3,08-3,18 (m, 2H), 2,77-2,96 (m, 4H), 2,71 (t, 1H, J = 7,3 Hz), 2,51-
2,55 (m, 1H), 2,30 (d, 2H, J = 6,4 Hz), 1,90-2,03 (m, 2H), 1,63-1,68 (m, 1H),
1,35-1,43 (m, 1H), 0,91-1,13 (m, 14H), 0,77-0,83 (m, 1H), 0,42-0,51 (m, 2H),
0,16 (s, 6H), 0,08-0,10 (m, 2H).

Vidul

Téng hop hop chét 2-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit

[Cong thic 8]

B6 sung hop chét (18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
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metanonaphto[1,2-e]indol-10-o0l (31mg, 87umol) tbng hop trong vi du tham
chidu 1, 2-carboxypyridin l-oxit (32mg, 0,23mmol) va HATU (125mg,
0,33mmol) vao binh thot ¢ ddy tron thé tich 50mL va dugc tao huyén phu
trong THF (1,5mL), tiép theo, trietylamin (70pL, 0,50mmol) va DMA
(200uL) dugc bd sung vao huyén phu va hdn hop tao ra dugc khudy trong thoi
gian 1 gid ¢ nhiét do trong phong. Bé sung dung dich 2N chtra amoniac trong
metanol (2mL) vao hdn hgp phén tng va hén hop tao ra dugc khudy & clng
nhiét do néu trén trong thoi gian 1 gid. Dung dich phéan ung dugc c6 trong
didu kién 4p sudt giam, tién hanh tao huyén phu phén cdn thu dugc trong dung
dich nudc amoniac 6% va huyén phu duge chiét bang etyl axetat. Céc 16p hitu
co két hop dugce rira bang nudc mubi bdo hoa va tiép theo, lam kho trén magie
sulfat khan, chat khoéng hoa tan dugc tach riéng bang cach loc va tiép theo,
phﬁn dich loc dugc ¢ trong diéu kién ap suét gidm. Phin cin thu duoc dugc
cho tién hanh séc ky cot (aminosilicagel, 16 g) sir dung metanol va cloroform
(gradien ndng do tir 0 dén 50%) lam dung mdi rura giai d& thu duoc hop chat
néu & phan dé muc nay (18mg, 44%) 1a chat rén mau tréng.

Vidu2

Téng hop hop chét 4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit

[Cong thuc 9]

Theo céach thic twong tu nhu cdch thtc trong vi du 1, hop chét
(18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-2,3,3 a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[1,2-e] indol-10-ol
(36mg, 0,10mmol), 4-carboxypyridin 1-oxit(42mg, 0,30mmol), trietylamin
(70pL, 0,50mmol) va HATU (108mg, 0,28mmol) dugc cho tién hanh phéan
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Ung. Dung dich phan ung truc tiép dugc cho tién hanh sic ky cot (silicagel,
10g) st dung metanol va etyl axetat chira 5% trietylamin (gradien ndng do tir
10 dén 50%) lam dung mdi rira giai va bing cach d6 duoc tinh ché. Hoa tan
xi-rd thu duoc trong metanol, tiép theo, nghién thanh bot bang cach bd sung
cloroform va tert-butyl metyl ete vao dung dich va tiép theo, dugc thu gom
bang cach loc dé thu duogc hop chit néu & phz‘”m dé& muc nay (30mg, 62%) la

chat ran yéu mau ndu.
Vidu3

Tbng hop hop chét 3-((1S,3aR,5aS,6R, 11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro- 1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thuc 10]

Theo cach thic twong tw nhu cich thuc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-10-o0l
(39mg, 0,11mmol), axit 2-0x0-1,2-dihydropyridin-3-carboxylic  (39mg,
0,28mmol), trietylamin (70uL, 0,50mmol) va HATU (130mg, 0,34mmol)
duoc cho tién hanh phan ung. Dung dich 2N chtra amoniac trong metanol
duoc bd sung vao dung dich phan ung dé két thuc phan ung, tiép theo, dung
dich phan ung dugc cd trong didu kién 4p sudt giam va phan con lai truc tiép
duoc cho tién hanh séc ky cdt (silicagel, 10g) sir dung metanol va etyl axetat
chtra 5% trietylamin (gradien ndng do tir 10 dén 50%) 1am dung mdi rura giai
va bing cach d6 duge tinh ché. Tién hanh nghién thanh bt phan con lai tir
dung dich nudc amoniac 6% d& thu dugc hop chat néu & phan d& muc nay

(13mg, 25%) la bot mau vang nhat.
Vidu4
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Téng hop hop chét 3-((18,3aR,52a8,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit

[Cong thuc 11]

Theo céach thuc twong tu nhu cach thuc trong vi du 1, hop chét
(18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-2,3,3 a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-10-ol
(34mg, 97umol), 3-carboxypyridin 1-oxit (40mg, 0,29mmol), trietylamin
(70pL, 0,50mmol) va HATU (125mg, 0,33mmol) dugc cho tién hanh phan
tng. Dung dich 2N chtra amoniac trong metanol dugc bd sung vao dung dich
phan Ung dé két thiic phan tng, tiép theo, dung dich phan tng duoc c6 trong
didu kién 4p sudt giam va phan con lai truc tiép dugc cho tién hanh sic ky cot
(silicagel, 25g) st dung dung dich 0,IN chira amoniac trong metanol va
cloroform (gradien ndng do tir 0 dén 50%) lam dung moi rira giai va bing
cach d6 duoc tinh ché. Hoa tan xi-rd thu dugc trong metanol, tiép theo, nghién
thanh bot bang cach bd sung tert-butyl metyl ete vao dung dich va tiép theo,
duoc thu gom bing cach loc dé thu dugc hop chét néu & phin dé& muc nay
(14mg, 31%) 1a chét v6 dinh hinh yéu mau néu.

Vidu5

Tong hop hop chét 5-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thuc 12]
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Theo cach thic tuwong tu nhu cach thirc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,11 cS)-14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-10-ol
(34mg, 96umol), axit 6-o0x0-1,6-dihydropyridin-3-carboxylic ~ (40mg,
0,29mmol), trietylamin (70pL, 0,50mmol) va HATU (132mg, 0,35mmol)
duoc cho tién hanh phan tng. Dung dich 2N chira amoniac trong metanol
duoc b sung vao dung dich phan tGng dé két thiic phan Gng va tiép theo, dung
dich phan tng dugc cb trong diéu kién ap suét giam. Phan con lai truc tiép
dwoc cho tién hanh sic ky cot (silicagel, 10g) st dung dung dich 0,IN chtra
amoniac trong metanol va cloroform (gradien ndng do, 1 dén 50%) lam dung
méi rira giai va bing cach dé dugc tinh ché. D& loai bé cac tap chat, hop chét
thu duoc duoc tao huyén phu trong cloroform va tiép theo, huyén phu dugc
rira bang dung dich nugc amoniac 6%. L&p nude duge chiét bang cloroform,
tiép theo, cac 16p hitu co két hop duogc 1am kho trén natri sulfat khan, sau do,
chat khong hoa tan duge tach riéng bang céach loc va phan dich loc duge ¢o
trong diéu kién ap sudt giam dé thu duoc hop chit néu & phan dé& muc nay

(14mg, 30%) 1a bdt mau vang nhat.

Vi dy tham chiéu 2
Téng hop hop chét axit 1-metyl-2-oxo-1,2-dihydropyridin-3-carboxylic
[Cong thuc 13]

0]

HO O
J N

Hop chét nay duogc tbng hop bang phuong phép twong ty nhu phuong
phép dugc mo ta trong tai lidu WO2006/107254.
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Bé sung hop chét axit 2-oxo-1,2-dihydropyridin-3-carboxylic (500mg,
3,59mmol) vio binh thét cd déy tron thé tich S0mL va tién hanh tao huyén phu
trong metanol (5mL) va nuéc (0,8mL), tiép theo, kali hydroxit (400mg,
7,13mmol) duoc bd sung vao huyén pht va hdn hop tao ra dugc khudy & nhiét
d6 100°C trong thoi gian 15 phut. Dung dich phan tmg duoc dua tro lai nhiét
do trong phong, iodometan (2,6mL, 41,8mmol) dugc bd sung vao dung dich
phan tng va hén hop tao ra dugc khudy & nhiét do 100°C trong thoi gian 45
phut va tiép theo, tién hanh cd trong diéu kién &p suét giam cho t6i khi thé tich
dung moi dugce giam di mot nira. B sung axit clohydric 3N (20mL) vao dung
dich phan Ung va chét rén sinh ra dugc thu gom bang cach loc, rira bang nude
va axetonitril va tiép theo, lam kho trong didu kién 4p suit giam dé thu duge
hop chét néu & phan dé muc nay (64,9mg, 12%) 14 bot mau tring.

'H NMR (CD; OD, 400 MHz): § 8,43 (dd, 1H, J = 6,9, 2,3 Hz), 8,05 (dd, 1H,
1=6,9,2,3 Hz), 6,65 (t, 1H, J = 6,9 Hz), 3,70 (s, 3H).

Vidu6

Tbng hop hop chét 3-((18,3 aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1 -metylpyridin-2(1H)-on

[COng thuc 14]

Hop  chdt  (1S,3aR,5aS,6R,11bR,11cS)-14-(Xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-0l (30mg, 86umol), axit 1-metyl-2-oxo0-1,2-
dihydropyridin-3-carboxylic (29mg, 0,19mmol) tbng hop trong vi du tham
chiéu 2, diisopropyletylamin (75pL, 0,43mmol) va HATU (72mg, 0,19mmol)
duoc cho phan tng theo cach thirc twong ty nhu cach thirc trong vi du 1, chi

khac & chd, diclometan dugc st dung lam dung moi thay cho THF va DMA.
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B4 sung dung dich 1,4N chira amoniac trong metanol vao dung dich phan ung
d& két thiic phan Ging v tiép theo, dung dich phan ting duoc c6 trong diéu kién
ap sudt giam. Phan con lai dugc tao huyén phu trong dung dich nudc natri
hydrocarbonat bédo hoa, tiép theo, huyén phu duge chiét bang cloroform va 16p
hitu co dugc 1am kho trén natri sulfat khan. Chét khong hoa tan dugc tach
riéng bang cach loc va tiép theo, phan dich lgc dugc co trong didu kién 4p suét
giam. Phan con lai thu dugc dugc cho tién hanh phuong phap TLC diéu ché sir
dung dung dich 1,4N chira amoniac trong metanol va cloroform (néng do 5%)
lam dung méi hién hinh dé thu duoc hop chat néu & phén dé muc nay
(26,2mg, 63%) la chat vé dinh hinh mau vang nhat.

Vidu7

Téng hop hop chét 6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thuce 15]

o O
D\/N \N

NH

OH

Theo cach thtc tuong tu nhu cach théc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1 ,5a-metanonaphto[1,2-e]indol-10-ol
(66mg, 0,19mmol), axit 6-0ox0-1,6-dihydropyridin-2-carboxylic  (83mg,
0,59mmol), trietylamin (150pL, 1,10mmol) va HATU (262mg, 0,69mmol)
duoc cho tién hanh phan Ung. Bb sung dung dich 2N chira amoniac trong
metanol vao dung dich phéan Ung dé két thiic phan Umg va tiép theo, dung dich
phan tng dugc c6 trong diéu kién ap sudt giam. Phin con lai truc tiép duoc
cho tién hanh séc ky cot (aminosilicagel, 10g) st dung metanol va cloroform
(gradien ndng do tir 0 dén 30%) lam dung mdi rira giai va bang cach dé duoc

tinh ché. Hoa tan xi-ré thu dugc trong metanol va nghién thanh bot bang cach
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bd sung tert-butyl metyl ete vao dung dich dé thu dugc hop chit néu & phan dé
muc nay (83mg, 94%) la chét rén mau nau.

Vidu 8

Tbng hop hop chét 3-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-6-metylpyridin-2(1 H)-on

[Cong thuc 16]

Hop chét (18,3aR,5aS,6R,11bR,11cS)-14-(Xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-eJindol-10-0l (20mg, 57pmol), axit 6-metyl-2-o0xo0-1,2-
dihydropyridin-3-carboxylic (19mg, 0,13mmol), diisopropyletylamin (50uL,
0,29mmol) va HATU (48mg, 0,13mmol) dugc cho phan tng theo cach thiuc
twong tu nhu cch thire trong vi du 1, chi khac ¢ chd, DMF duogc st dung lam
dung moi thay cho THF va DMA. B sung dung dich 1,4N chira amoniac
trong metanol vao dung dich phan tng dé két thuc phan tng va tiép theo, dung
dich phan tng dugc c6 trong didu kién 4p suét giam. Phan con lai dugce cho
tién hanh phuong phap TLC didu ché st dung dung dich 1,4N chira amoniac
trong metanol va cloroform (ndng do, 10%) lam dung mdi hi¢n hinh va béng
cach d6 duogc tinh ché. Tiép theo, dé loai bo cac tap chét, chit ran thu duoc
tiép tuc dugc tao huyén phu trong dung dich nudc kali carbonat bdo hoa va
tiép theo, chiét bing cloroform. Lép hitu co dugc lam kho trén natri sulfat
khan, tiép theo, chit vo co dugc tach riéng bang cach loc va ph?ln dich loc
duoc cb trong didu kién 4p sudt giam dé thu dugc hop chét néu & phan dé muc
nay. Hop chét sinh ra duoc x4c dinh 1a mubi hydroclorua theo vi du 32 dé su

dung trong thr nghiém phan tich hoat tinh sinh hoc.
Vidu9
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Téng hop hop chat 5-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on

[Cong thuce 17]

Hop chét (18,3aR,5a8,6R,11bR,11cS)-14-(Xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-0l (30mg, 86umol), axit 1-metyl-6-o0xo0-1,6-
dihydropyridin-3-carboxylic (29mg, 0,19mmol), diisopropyletylamin (75uL,
0,43mmol) va HATU (72mg, 0,19mmol) dugc cho phan tng theo cach thuc
twong tw nhu cach thic trong vi du 1, chi khac & chd, diclometan dugc su
dung 1am dung mdi thay cho THF va DMA. B sung dung dich 1,4N chira
amoniac trong metanol vao dung dich phan ung dé két thic phan tmg va tiép
theo, dung dich phan ung dugc co trong didu kién 4p suat giam. Phan con lai
duoc tao huyén phu trong dung dich nudc natri hydrocarbonat bdo hoa va tiép
theo, huyén phu dugc chiét bing cloroform. Lép hiru co duge 1lam kho trén
natri sulfat khan, chit khong hoa tan dugc tach riéng bang cach loc va tiép
theo, phan dich loc dugc cd trong didu kién ap suét giam. Phan con lai thu
dwoc duge cho tién hanh phuong phap TLC diéu ché st dung metanol va
cloroform (ndng 6, 10%) lam dung méi hién hinh d8 thu dugc hop chat néu &
phan d& muc nay (31,1mg, 75%) la chat vé dinh hinh mau trang.

Vi du tham chiéu 3
Tbng hop hop chét axit 1-metyl-6-oxo-1,6-dihydropyridin-2-carboxylic
[Cong thuc 18]

0

HO /

7o
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B sung axit 6-oxo-1,6-dihydropyridin-2-carboxylic ~ (500mg,
3,59mmol) vao binh thot cé ddy tron thé tich 50mL va tién hanh tao huyén phu
trong metanol (5SmL) va nudc (0,8mL), tiép theo, kali hydroxit (400mg,
7,13mmol) duoc bd sung vao huyén pht va hdn hop tao ra duge khudy & nhiét
d6 100°C trong thoi gian 15 phut. Dung dich phan tmg dugc dua trd lai nhiét
do trong phong, iodometan (2,6mL, 41,8mmol) dugc bd sung vao dung dich
phan tng va hdn hgp tao ra dugc khudy & nhiét d6 100°C trong thoi gian 1 gio
va tiép theo, tién hanh cd trong diéu kién &p suét giam cho t6i khi thé tich
dung moi duge gidm di mot nua. B sung axit clohydric 3N vao dung dich
phan tng va chét rén sinh ra dugc thu gom bang cach loc, rira bang nudc va
axetonitril va tiép theo, lam kho trong didu kién 4p suét giam dé thu duoc hop
chat néu & phan dé muc nay (339mg, 62%) dudi dang bot mau trang.

'H NMR (DMSO-ds, 400 MHz): § 7,45 (dd, 1H, J = 9,2, 6,9 Hz), 6,72 (dd,
1H,J = 6,9, 1,4 Hz), 6,59 (dd, 1H,J=9,2, 1,4 Hz), 3,51 (s, 3H).

Vidu 10

Téng hop hop chét 6-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6, 11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on

[Cong thic 19]

Hop chét (1S,3aR,5aS,6R,11bR,11cS)-14-(Xyclopropylmetyl)-
2.3.3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-eJindol-10-0l (30mg, 86umol), axit 1-metyl-6-ox0-1,6-
dihydropyridin-2-carboxylic (29mg, 0,19mmol) tbng hop theo phuong phap
ctia vi du tham chiéu 3, diisopropyletylamin (75pL, 0,43mmol) va HATU
(72mg, 0,19mmol) dugc cho phan tmg theo cach thire tuong tu nhu céach thuc

trong vi du 1, chi khac & chd, diclometan dugc st dung lam dung mdi thay
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cho THF va DMA. B4 sung dung dich 1,4N chtra amoniac trong metanol vao
dung dich phan tmg dé két thuc phan tng va tiép theo, dung dich phan tng
duoc ¢6 trong diéu kién &p sudt giam. Phan con lai dugc tao huyén phu trong
dung dich nuéc natri hydrocarbonat bdo hoa va tiép theo, huyén phu duoc
chiét bang cloroform. Lép hitu co duge 1lam khé trén natri sulfat khan, chét
khong hoa tan dugc tach riéng bang cach loc va tiép theo, phan dich loc duoc
cd trong diéu kién &p suét giam. Phan con lai thu dugc dugc cho tién hanh
phuong phap TLC diéu ché s dung metanol va cloroform (ndng dd, 10%) lam
dung mo6i hién hinh dé thu duoc hop chat néu & phén dé muc nay (32,7mg,
79%) duéi dang chat vo dinh hinh mau tring.

Vidu 11

Téng hop hop chét 4-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thic 20]

ol O
KN \NJ%B:
O
\ NH

OH

Theo cach thic tuwong tu nhu cdch thtc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphtol[ 1 ,2-e]indol-10-ol
(54mg, 0,15mmol), axit 2-metoxyisonicotinic (54mg, 0,35mmol), trietylamin
(140pL, 1,00mmol) va HATU (195mg, 0,51mmol) dugc cho tién hanh phan
tng. B6 sung dung dich 2N chira amoniac trong metanol vao dung dich phan
g dé két thuc phan tng va tiép theo, dung dich phan tmg duoc co trong diéu
kién &p suét giam. Phan con lai duoc tao huyén phu trong cloroform va tiép
theo, huyén phu duge rira bang dung dich nugc amoniac 6%. Lép nude dugce
chiét bang cloroform, 16p hitu co két hop dugc lam kho trén magie sulfat

khan, tiép theo, chit khong hoa tan duge tach riéng bang cach loc va phan
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dich loc dugc cd trong diéu kién ap suét giam. Phan can thu duoc duge cho
tién hanh séc ky cot (aminosilicagel, 16 g) st dung metanol chira dung dich
nudc amoniac dic 10% va cloroform lam dung moi rura giai dé thu dugc hop
chat ((18,3aR,5a8,6R,11bR,11¢S)-14-(xyclopropylmetyl)-1 0-hydroxy-
1,2,3a,4,5,6,7,11c-octahydro-3H-6,1 1b-(epiminoetano)-1,5a-

metanonaphto[1,2-e]indol-3-yl)(2-metoxypyridin-4-yl)metanon (61mg, 82%)

dudi dang chat ran mau trang.

'H{ NMR (DMSO-ds, 400 MHz): § 8,20 (d, 0,6H, J = 6,0 Hz), 8,15 (d, 0,4H, J
~ 5,0 Hz), 6,88-6,97 (m, 2H), 6,80 (s, 0,6H), 6,74 (s, 0,4H), 6,64 (d, 0,6H, J =
2.8 Hz), 6,56 (dd, 0,6H, J = 8,2, 2,3 Hz), 6,45-6,51 (m, 0,8H), 4,06-4,16 (m,
1H), 3,92 (s, 1,8H), 3,88 (s, 1,2H), 3,64-3,69 (m, 0,6H), 3,43-3,37 (m, 2H),
3,14-3,17 (m, 1H), 2,97-3,09 (m, 1H), 2,82-2,91 (m, 2H), 2,52-2,56 (m, 1H),
2,29-2,31 (m, 2H), 1,88-2,08 (m, 2H), 1,66-1,80 (m, 1H), 1,42-1,57 (m, 1,6H),
1,02-1,23 (m, 2,4H), 0,75-0,96 (m, 2H), 0,42-0,49 (m, 2H), 0,05-0,14 (m, 2H)

B6 sung hop chét ((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-1,2,3 a,4,5,6,7,11c-octahydro-3H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -y1)(2-metoxypyridin-4-
yl)metanon thu dugc & trén (48mg, 98umol) va pyridin hydroclorua (2,88g,
25mmol) vao binh thét cb day tron thé tich 100mL va hén hop tao ra dugc
khudy & nhiét do 200°C trong thoi gian 10 phit két hop voi gia nhiét. Dung
dich phan Umg dugc lam mat xudng nhiét do trong phong va tiép theo, tao
huyén phu trong dung dich nudc amoniac 6% va huyén phu dugc chiét bang
etyl axetat. Cac 16p hitu co két hop duoc 1am kho trén magie sulfat khan, tiép
theo, chat khong hoa tan dugc tach riéng béng cach loc va phan dich loc dugce
cd trong didu kién ap sudt giam. Phan con lai duge cho tién hanh séc ky cot
(aminosilicagel, 8g) st dung metanol va cloroform (gradien ndng do tr 0 dén
30%) lam dung moi rua giai dé thu duoc hop chét néu & phan dé muc nay

(35mg, 75%) dudi dang chit rén mau trang.
Vidu 12

Tong hop hop chét 5-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
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metanonaphto[l,2-e]ind01-3—carbonyl)pyrimidin—2,4(1H,3H)-dion

[Cong thuc 21]

Theo cach thtc tuong tu nhu cich thuc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,11 cS)-14-(xyclopropylmetyl)-2,3,3 a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5 a-metanonaphto[ 1,2-e]indol-10-ol
(32mg, 90umol), axit 2,4-dioxo-1,2,3,4-tetrahydropyrimidin—5-carboxylic
monohydrat (35mg, 0,20mmol), trietylamin (70uL, 0,50mmol) va HATU
(114mg, 0,30mmol) dugc cho tién hanh phan tng. Bb sung dung dich 2N chira
amoniac trong metanol vao dung dich phan tng dé két thuc phan Ung va tiép
theo, dung dich phan tmg dugc co trong didu kién 4p suét giam. Tién hanh tao
huyén phu phan cin thu dugc trong dung dich nudce natri hydrocarbonat bdo
hoa va huyén phu duge chiét ba 14n bang dung dich hdn hop theo ty 1& 5:1 cua
cloroform va metanol. Cac 16p hitu co két hop dugce lam kho trén natri sulfat
khan, chit khong hoa tan dugc tach riéng bang cach loc va tiép theo, phéan
dich loc dugc co trong diéu kién ap suét giam. Phan con lai thu dugc duge cho
tién hanh phuong phap TLC didu ché st dung metanol chtra dung dich nudc
amoniac dic 10% va cloroform (ndéng do, 25%) lam dung moi hién hinh dé thu
duoc hop chat néu & phén d& muc nay (16mg, 35%) dudi dang chét rén mau

tréng.
Vidu 13

Téng hop hop chét 3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-4(1H)-on

[Cong thirc 22]
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Theo cach thtc twong tu nhu cich thuc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,11 cS)-14-(xyclopropylmetyl)-2,3,3 a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-10-o0l
(32mg, 90umol), axit 4-o0x0-1,4-dihydropyridin-3-carboxylic ~ (28mg,
0,20mmol), trietylamin (70pL, 0,50mmol) va HATU (114mg, 0,30mmol) dugc
cho tién hanh phan Ung. Bé sung dung dich 2N chira amoniac trong metanol
vao dung dich phan Ung dé két thuc phan ung, tiép theo, dung dich phan mg
duoc tao huyén phu trong dung dich nudc natri hydrocarbonat bdo hoa va
huyén phu duge chiét ba 14n béng etyl axetat. Lép hitu co két hop duogc lam
khé trén natri sulfat khan, chat khong hoa tan dugc tach riéng bang cach loc
va tiép theo, phan dich loc dugc ¢ trong didu kién &p suét giam. Phan con lai
thu duoc duoc cho tién hanh phuong phap TLC didu ché st dung metanol
chtra dung dich nugc amoniac dam ddc 10% va cloroform (ndéng d9, 15%) lam
dung mo6i hién hinh @8 thu dugc hop chat néu & phan dé muc nay (19mg, 44%)
dudi dang chét rdn mau trang.

Vidu 14
Tong hop hop chét 2-((18,3 aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on

[Cong thic 23]

Theo cach thic twong tu nhu cach thuc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,1lcS)-14-(xyclopr0py1metyl)-2,3,3a,4,5,6,7,11c—
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octahydro-1H-6,11b-(epiminoetano)-1,5 a-metanonaphto[1,2-e]indol-10-ol
(32mg, 90umol), axit 4-o0x0-1,4-dihydropyridin-2-carboxylic ~ (28mg,
0,20mmol), trietylamin (70pL, 0,50mmol) va HATU (114mg, 0,3 Ommol) dugc
cho tién hanh phan tng. B4 sung dung dich 2N chtra amoniac trong metanol
vao dung dich phan Ung dé két thuc phan ung, tiép theo, dung dich phan tng
duoc tao huyén phu trong dung dich nuéc natri hydrocarbonat bdo hoa va
huyén phi dwgc chiét ba 1in bing dung dich hon hop theo ty 18 5:1 cua
cloroform va metanol. Lép hitu co két hop dugc lam kho trén natri sulfat
khan, chit khong hoa tan dugc tach riéng bang cach loc va tiép theo, phan
dich loc dugc c¢o trong diéu kién ap suét giam. Phéin con lai thu dugc dugce cho
tién hanh phuong phap TLC diéu ché st dung metanol chira dung dich nudc
amoniac dac 10% va cloroform (ndng d0, 15%) 1am dung mdi hién hinh dé thu
dugc hop chat néu & phan d& muc nay (8mg, 20%) duéi dang chét rdn mau
tréng.

Vidu 15

Téng hop hop chat 4-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1 -metylpyridin-2(1H)-on

[COng thuc 24]

Theo cach thtc tuong tu nhu cach thuc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-2,3,3,4,5,6,7,1 1 c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-10-ol
(32mg, 90umol), axit 1-metyl-2-oxo-1,2-dihydropyridin-4-carboxylic (31mg,
0,20mmol), trietylamin (70uL, 0,50mmol) va HATU (114mg, 0,30mmol) duogc
cho tién hanh phan Ung. B6 sung dung dich 2N chtra amoniac trong metanol

vao dung dich phan Ung dé két thuc phan tng, tiép theo, dung dich phén tng
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duoc tao huyén phu trong dung dich nudc natri hydrocarbonat bdo hoa va
huyén phu duoc chiét ba 1an bang cloroform. Céc 16p hitu co két hop duoc
lam kh6 trén natri sulfat khan, chat khong hoa tan dugc tach riéng bang céach
loc va tiép theo, phan dich loc dugc cd trong didu kién &p suét giam. Phan con
lai thu dugc dugc cho tién hanh phuong phap TLC diéu ché str dung metanol
va cloroform (ndng dd 5%) lam dung mdi hién hinh dé thu duoc hop chat néu

& phan dé muc nay (41mg, 94%) dudi dang chét rén mau tring.
Vidu 16

Téng hop hop chét 6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro- 1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridazin-3(2H)-on

[Cong thuc 25]

Theo c4ch thtc twong tu nhu cach thic trong vi du 1, hop chét
(IS,3aR,5aS,6R,11bR,11cS)-14—(xyclopr0py1mety1)—2,3,3a,4,5,6,7,1lc-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-10-o0l
(30mg, 85,9umol), axit 6-o0x0-1,6-dihydropyridazin-3-carboxylic (31mg,
0,22mmol), trietylamin (70pL, 0,50mmol) va HATU (129mg, 0,34mmol)
duoc cho tién hanh phan Ung. B6 sung dung dich 2N chtra amoniac trong
metanol vao dung dich phan ung dé két thiic phan Umg va tiép theo, dung dich
phan tng dugc co trong didu kién 4ap suét giam. Phén con lai duoc tao huyén
phu trong dung dich nuéc amoniac 6%, tiép theo, huyén phu duogc chiét bing
etyl axetat va 16p hiru co dugc lam kho trén magie sulfat khan. Chéat khong
hoa tan dugc tach riéng bang cach loc va tiép theo, phén dich loc dugc co
trong diéu kién 4p suét giam. Phén cin thu duogc duge cho tién hanh sic ky cot
(aminosilicagel, 16g) st dung metanol va cloroform (gradien ndng do tir 0 dén

30%) lam dung moi rira gidi d thu dugc hop chét néu & phan dé muc nay

-61-



35480

(27mg, 66%) dudi dang chat rén mau tréng.
Vidu 17

Tbng hop hop chét 4-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,32,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)quinolin-2(1H)-on

[Cong thuc 26]

Theo cach thic tuong tw nhu cich thic trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,11cS)- 14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[1,2-e] indol-10-o0l
(33mg, 95umol), axit 2-o0x0-1,2-dihydroquinolin-4-carboxylic ~ (50mg,
0,26mmol), trietylamin (70pL, 0,50mmol) va HATU (128mg, 0,34mmol)
duoc cho tién hanh phan Ung. B6 sung dung dich 2N chira amoniac trong
metanol vao dung dich phan Ung dé két thuc phan tng va tiép theo, dung dich
phan tng dugc co trong diéu kién ap suét giam. Phan con lai dugc tao huyén
phu trong dung dich nuéc amoniac 6%, tiép theo, huyén phu dugc chiét bang
etyl axetat va 16p hiru co dugc lam kho trén magie sulfat khan. Chat khong
hoa tan duoc tach riéng béng cach loc va tiép theo, phén dich loc dugc co
trong diéu kién ap éuét giam. Phan cin thu dugc dugce cho tién hanh sic ky cot
(aminosilicagel, 16g) sir dung metanol va cloroform (gradien ndéng do tr 0 dén
30%) lam dung moi rua giai dé thu duoc hop chét néu & phan dé muc nay
(28mg, 56%) dudi dang chat rén mau tréng.

Vidy 18
Tbng hop hop chét 5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-2H-pyran-2-on

[Cong thuc 27]
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Hop chét (18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-0l (20mg, 57umol), axit 2-oxo-2H-pyran-5-
carboxylic (18mg, 0,13mmol), diisopropyletylamin (50uL, 0,29mmol) va
HATU (48mg, 0,13mmol) dugc cho phan tng theo cach thic tuong tu nhu
cach thtc trong vi du 1, chi khac & chd, diclometan dugc st dung lam dung
moéi thay cho THF va DMA. Mot gio sau khi bt d4u phan tmg, axit clohydric
1IN duogc bd sung vao dung dich phan tng va hdn hop tao ra duge khudy thém.
B4 sung dung dich nuéc kali carbonat vao dung dich phan tng dé két thuc
phén Ung va tiép theo, dung dich phan ting dugc chiét bang cloroform. L&p
hitu co dugc 1am khd trén natri sulfat, chit khong hoa tan dugc tach riéng
béng cach loc va tiép theo, phén dich loc dugc cd trong diéu kién ap suét
giam. Phéan con lai thu dugc dugc cho tién hanh phuong phap TLC didu ché st
dung metanol va cloroform (ndéng d6 5%) lam dung moi hién hinh dé thu dugc
hop chit néu & phén dé muc nay (4,0mg, 15%) dudi dang chit v6 dinh hinh
mau nau.

Vidu 19
Tbng hop hop chét 2-((1S,3aR,5aS,6R, 11bR,11cS)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-4H-pyran-4-on

[Cong thic 28]

Hop chat (18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
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2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-

metanonaphto[1,2-eJindol-10-0l (20mg, 57umol), axit 4-o0x0-4H-pyran-2-
carboxylic (18mg, 0,13mmol), diisopropyletylamin (50pL, 0,29mmol) va
HATU (48mg, 0,13mmol) dugc cho phan Umg theo cach thirc tuong tu nhu
cach thtc trong vi du 1, chi khac ¢ chd, diclometan dugc st dung lam dung
moi thay cho THF va DMA. Bb sung dung dich 2N chta metylamin trong
metanol (0,3mL, 0,6mmol) vao dung dich phéan ung dé két thic phan tmg va
tiép theo, dung dich phan tmg dugc cd trong didu kién 4p suét giam. Phan con
lai duoc tao huyén phul trong dung dich nude natri hydrocarbonat béo hoa va
tip theo, huyén phu dugc chiét bang cloroform. Lép hitu co dugc lam kho
trén natri sulfat khan, chit khong hoa tan dugc tach riéng béng cach loc va
tiép theo, phén dich loc duge cd trong didu kién 4p suét giam. Phan con lai thu
duoc duge cho tién hanh phuong phap TLC didu ché st dung metanol va
cloroform (ndng do, 10%) lam dung méi hién hinh dé thu dugc hop chat néu &

phan d& muc nay (4,4mg, 16%) dudi dang chit vo dinh hinh mau nau.
Vidu 20
Téng hop hop chét 2-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-4(1H)-on

[Cong thuc 29]

Hop chét (1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-0l (20mg, 57upmol), axit 4-oxo0-4H-pyran-2-
carboxylic (18mg, 0,13mmol), diisopropyletylamin (50uL, 0,29mmol) va
HATU (48mg, 0,13mmol) dugc cho phan ng theo céch thirc tuong tu nhu

cach thuc trong vi du 1, chi khac & chd, diclometan dugc st dung lam dung
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mdi thay cho THF va DMA. Bb sung dung dich 2N chira metylamin trong
metanol (3,0mL, 6,0mmol) vao dung dich phéan tng dé két thiic phan tng va
tiép theo, dung dich phan ting dugc cd trong didu kién &p suét giam. Phan con
lai dugc tao huyén pht trong dung dich nudc kali carbonat bédo hoa va tiép
theo, huyén phu dugc chiét bang cloroform. L&p hitu co duge lam khé trén
natri sulfat khan, chit khéng hoa tan duoc tach riéng bang cach loc va tiép
theo, phan dich loc dugc cb trong didu kién &p sudt giam. Phén cin thu duoc
duge cho tién hanh sic ky cot (aminosilicagel, 8g) st dung metanol va
cloroform (gradien ndng dd tir 0 dén 10%) lam dung mdi rira giai dé thu dugc
hop chét néu & phéan dé muc nay (19mg, 68%) dudi dang chit vo dinh hinh
yéu mau nau.

Vidu 21

Tdng hop hop chét 5-((18,3aR,5aS,6R,1le,llcS)-14-(Xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on

[Cong thuc 30]

Hop chét (1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-elindol-10-0l ~ (20mg,  57pmol), axit  5-oxo0-4,5-
dihydropyrazin-2-carboxylic (18mg, 0,13mmol), diisopropyletylamin (50pL,
0,29mmol) va HATU (48mg, 0,13mmol) dugc cho phan img theo cach thiuc
twong tu nhu cach thte trong vi du 1, chi khac 6 chd, diclometan dugc st
dung 1am dung mdi thay cho THF va DMA. B6 sung dung dich 1,4N chua
amoniac trong metanol vao dung dich phan ing dé két thic phan ung va tiép
theo, dung dich phan ung dugc cd trong didu kién &p suat giam. Phén con lai

duoc tao huyén phu dung dich nuéc kali carbonat va tiép theo, huyén phu
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duoc chiét béng cloroform. Lép hitu co dugce lam khd trén natri sulfat khan,
chat khong hoa tan dugc tach riéng bang cach loc va tiép theo, phan dich loc
duogc c6 trong diéu kién &p suét giam. Phan cin thu dugce duge cho tién hanh
sac ky cot (silicagel, 10g) str dung metanol va cloroform (gradien ndng do tir 5
dén 30%) 1am dung moi rira giai dé thu duoc hop chit néu & phan dé muc nay

(12,2mg, 45%) dudi dang chét v6 dinh hinh mau nau nhat.
Vidu 22

Téng hop hop chdt 2-((1S,3aR,5aS,6R,11bR,11cS)-10-axetoxy-14-
(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-octahydro- 1H-6,11b-(epiminoetano)-
1,5a-metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit

[Cong thuc 31]

B4 sung hop chat 2-((18,3aR,5aS,6R,11bR,11¢S)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1 ,2-e]indol-3-carbonyl)pyridin 1-oxit
(52mg, 0,11mmol) duoc tdng hop trong vi du 1 vao 6ng nghiém c6 thé tich
10mL va dugc tao huyén phu trong THF (1ImL), tiép theo, trietylamin (45uL,
0,32mmol) va axetyl clorua (15uL, 0,21mmol) dugc bd sung vao huyén phu
va hon hop tao ra dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio. Vi
khing dinh rang, nguyén liéu khoi dAu van con lai trong dung dich phan tng,
trietylamin (45uL, 0,32mmol) va axetyl clorua (15uL, 0,21mmol) lai dugc b
sung vao do va hdn hop tao ra dugc khudy & nhiét do trong phong trong thoi
gian 1 gio. B4 sung dung dich nudc natri hydrocarbonat bdo hoa va etyl axetat
vao dung dich phan Ung, hdn hop tao ra dugc khudy manh trong thoi gian 20
phut va tiép theo, 16p nude duge tach riéng va chiét bang etyl axetat. Lp hiru

co két hop duoc 1am kho trén magie sulfat khan, tiép theo, chit khong hoa tan
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dwoc tach riéng bing cach loc va phan dich loc duge cd trong dicu kién 4p
sudt giam dé thu duoc hop chét néu & phan dé muc nay (51mg, 89%) dudi
dang chét vo dinh hinh mau vang.

Vidu 23

Téng hop hop chit 6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thic 32]

Theo cach thuc twong tu nhu cach thuc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR, 11 cS)-14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-elindol  (27mg,
79umol) diéu ché theo phuong phip dugc md ta trong tai licu
WO02013/035833 dbi véi hop chat 297 (vi du 228), axit 6-oxo-1,6-
dihydropyridin-2-carboxylic ~ (18mg,  0,16mmol), trietylamin ~ (50pL,
0,36mmol) va HATU (70mg, 0,18mmol) dugc cho tién hanh phan tng. B6
sung dung dich 2N chtta amoniac trong metanol vao dung dich phan ung dé
két thiic phan Gng va tiép theo, dung dich phan tmg dugc c6 trong diéu kién ap
sudt giam. Phén con lai duge tao huyén phu trong dung dich nuéc amoniac
6%, tiép theo, huyén phu duge chiét bing etyl axetat va 16p hitu co dugc lam
kho trén magie sulfat khan. Chét khong hoa tan duge tach riéng bang céch loc
va tiép theo, phan dich loc dugc cd trong didu kién 4p suét giam. Phan cin thu
dwoc duge cho tién hanh sdc ky cot (aminosilicagel, 8g) st dung metanol va
cloroform (gradien ndng d6 tir 0 dén 20%) 1am dung mdi rira giai. Hoa tan hop
chét thu duoc trong metanol va nghién thanh bot bing cach bd sung tert-butyl
metyl ete vao dung dich dé thu duogc hop chit néu & phén d& muc nay (24mg,

67%) dudi dang chét rén mau trang.
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Vi du tham chiéu 4
Téng hop hop chét axit 3-ox0-3,4-dihydropyrazin-2-carboxylic
[Cong thirc 33]

0

4

N NH

Hop chét nay dugc tbng hop bang phuong phép dugc md ta trong tai
liéu W0O2009/033084 va phd "H NMR ctia né trung khép véi dit liéu duge mo
t4 trong tai liéu Syn. Commun., 2010, 40(20). 2988-2999.

Bd sung axit 3-aminopyrazin-2-carboxylic (300mg, 2,17mmol) va axit
sulfuric ddm dic (1,3mL) vao binh thot cd day tron thé tich 50mL. Bb sung
ting giot natri nitrit (149mg, 2,16mmol) hoa tan trong axit sulfuric dam dac
(1,6mL) vao hdn hop tao ra trén chiu nude da va tiép theo, hon hop tao ra
duoc khudy trong thoi gian 1 gio. Dung dich phan Gng dugc bd sung vao nudc
d4, hon hop tao ra duge khudy manh va chét rén sinh ra dugc thu gom bang
cach loc. Lam kho chét rén thu dugc trong diéu kién ap suit giam & nhiét do
60°C trong thoi gian 1 gio dé thu dugc hop chét néu & phin d& muc nay

(166mg, 55%) dudi dang cac tinh thé mau vang nhat.

'H NMR (DMSO-dg, 400 MHz): § 7,80 (d, 1H, J = 3,7 Hz), 7,64 (d, 1H, J =
3,7 Hz).

Vi du 24

Téng hop hop chét 3-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on

[Cong thuc 34]
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Hop chét (18,3aR,5aS,6R,11bR,11cS)-14-(Xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-eJindol-10-0l ~ (20mg, 57umol) va axit 3-0x0-3,4-
dihydropyrazin-2-carboxylic (20mg, 0,14mmol) tbng hop trong vi du tham
chidu 4 dugc cho phan tng theo céach thirc twong tu nhu céch thie trong vi du
1, chi khac & chd, HOAt (17mg, 0,13mmol) dugc st dung thay cho
trietylamin, WSC (24mg, 0,13mmol) dugc st dung thay cho HATU va dbi véi
dung mdi, DMF dugc st dung thay cho THF. Bb sung dung dich 1,4N chtra
amoniac trong metanol vao dung dich phan Ung dé két thuc phan mg, tiép
theo, dung dich phan Umg dugc chiét bang cloroform va 16p hiru co dugc rua
bing dung dich nugc amoni clorua bdo hoa va tiép theo, bang dung dich nudc
natri hydrocarbonat bdo hoa. Lop hitu co duge 1am khé trén natri sulfat khan,
chit khéng hoa tan dugc tach riéng béng cach loc va tiép theo, phﬁn dich loc
duogc co trong diéu kién ap suét giam. Phin con lai thu dugc duge cho tién
hanh phuong phap TLC diéu ché st dung metanol va cloroform (ndng do,
20%) lam dung mdi hién hinh dé thu duoc hop chit néu & phan dé muc nay
(5,9mg, 22%) du6i dang chét v dinh hinh mau vang nhat.

Vi du 25

Téng hop hop chét 6-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion

[Cong thire 35]

Hop chdt  (1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2,3.3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-ol (20mg, 57pmol) va axit 2,6-dioxo-1,2,3,6-
tetrahydropyrimidin-4-carboxylic (20mg, 0,13mmol) dugc cho phan ung theo
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cach thire twong tu nhu cich thic trong vi du 1, chi khac & chd, HOAt (17mg,
0,13mmol) duoc st dung thay cho trietylamin, WSC (24mg, 0,13mmol) dugc
sit dung thay cho HATU va dbi v6i dung moi, DMF duogce sir dung thay cho
THF. B4 sung dung dich 1,4N chta amoniac trong metanol vao dung dich
phéan Ung dé két thuc phan tng va tiép theo, dung dich phan img duoc cb trong
diéu kién ap suat giam. Phan can thu dugc duge cho tién hanh sic ky cot
(silicagel, 10g) st dung metanol va cloroform (gradien ndng dd tir 5 dén 30%)
lam dung moéi rira giai. Dé loai bd cac tap chét, hop chit thu dugc dugc tao
huyén phu trong cloroform va nuéc amoniac va tiép theo, dugc thu gom bing
cach loc dé thu duogc hop chét néu & phan dé muc ndy (2,5mg, 9%) dudi dang

chét v6 dinh hinh mau niu nhat.
Vi du tham chiéu 5
Téng hop hop chét axit 1-etyl-6-ox0-1,6-dihydropyridin-2-carboxylic

[Cong thuc 36]

Bd sung axit 6-oxo-1,6-dihydropyridin-2-carboxylic (129mg,
925umol) va 1,1-dietoxy-N,N-dimetylmetanamin (1,5mL) vao binh thot cd
day tron thé tich 30mL va hon hop tao ra dugc khuéy & nhiét 36 100°C trong
thoi gian 2 gio. Dung dich phan Gng dugc lam mat xudng nhiét do trong
phong va tiép theo, tién hanh cd trong diéu kién 4p suét giam. Phén con lai
dugc cho tién hanh sdc ky cot (silicagel, 10g) sir dung metanol va cloroform
(gradien ndéng do tir 0 dén 20%) 1am dung moi rira giai dé thu dugc etyl 1-etyl-
6-ox0-1,6-dihydropyridin-2-carboxylat (104mg, 58%) duéi dang chat dau
khong mau.

B6 sung etyl 1-etyl-6-0x0-1,6-dihydropyridin-2-carboxylat (104mg,
533umol) thu dugc ¢ trén vao binh thot cb day tron thé tich 50mL va hoa tan
trong etanol (3mL), tiép theo, dung dich nu6c natri hydroxit SN (200uL,

1,0mmol) dugc bd sung vao dung dich va hon hop tao ra dugc khudy & nhiét
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d6 55°C trong thoi gian 2 gid. Dung dich phan ung dugc d8 1am mat xubng
nhiét do trong phong, tiép theo, dugc axit hoa bang axit clohydric 5N (400uL,
2,0mmol) va tiép theo, tién hanh co trong diéu kién ap sudt giam. Etanol
(3mL) duogc bd sung vao phén con lai va hdn hop tao ra dugc co trong diéu
kién 4ap sudt giam. Phén con lai duoc tao huyén phu trong etanol (3mL), tiép
theo, chét khong hoa tan duoc tach riéng bing cach loc va phén dich loc duge
cd trong diéu kién &p suét giam dé thu dugc hop chét néu & phan dé& myc nay
(48mg, 54%) 1a chat rin két tinh khong mau.

'H NMR (DMSO-dg, 400 MHz): & 7,41 (dd, 1H, J =9,2, 6,0 Hz), 6,65 (d, 1H,
I = 6,4 Hz), 6,53 (d, 1H, J = 8,7 Hz), 4,06 (q, 2H, J = 6,9Hz), 1,17 (t, 3H, J=
6,9 Hz).

Viduy 26

Téng hop hop chét 6-((18,3aR,5aS,6R,1le,l1cS)-14-(xyclopropy1metyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2—e]indol—3-carbony1)—l-etylpyridin-z(lH)-on

[Cong thuc 37]

Theo cach thtc tuwong tu nhu cach thirc trong vi du 1, hop chét
(1S,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-2,3,32,4,5,6,7,1 lc-
octahydro-1H-6,11b-(epiminoetano)-1,5 a-metanonaphto[1,2-e]indol-10-ol
(32mg, 92umol), axit 1-etyl-6-oxo-1,6-dihydropyridin-2-carboxylic (33mg,
0,19mmol) téng hop trong vi dy tham chiéu 5, trietylamin (70pL, 0,50mmol)
va HATU (136mg, 0,36mmol) dugc cho phan tng. B sung dung dich 2N
chira amoniac trong metanol vao dung dich phan ung dé két thic phan (mg va
tiép theo, dung dich phan tng dugc c6 trong didu kién 4p suét giam. Phan con
lai dugc tao huyén phu trong dung dich nuéc amoniac 6%, tiép theo, huyén

phu duoc chiét bang etyl axetat va 16p hitru co duge 1am kho trén magie sulfat
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khan. Chat khong hoa tan dugc tach riéng bang cach loc va tiép theo, phan
dich loc dugc co trong diéu kién ap suét giam. Phan cin thu duge dugc cho
tién hanh séc ky cot (aminosilicagel, 8g) st dung metanol va cloroform
(gradien ndng do tr 0 dén 20%) 1am dung madi rira gidi. Hoa tan hop chét thu
dugc trong metanol va nghién thanh bdt bang céach bd sung tert-butyl metyl
ete vao dung dich dé thu duoc hop chét néu & phan dé& muc nay (35mg, 76%)
dudi dang chét ran mau tréng.

Vidu 27

Tong hop hop chat 6-((1S,3aR,5aS,6R,11bR, 1 1¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro- 1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-4(3H)-on

[Cong thirc 38]

Hop chat (18,3aR,5aS,6R,11bR,1 1¢S)-10-((tert-butyldimetylsilyl)oxy)-
14-(xyclopropylmetyl)-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol (30mg, 65umol) va axit 6-0xo-
1,6-dihydropyrimidin-4-carboxylic (20mg, 0,14mmol) duoc cho phéan Ung
theo cach thtrc tuong tu nhu céach thirc trong vi du 1, chi khac 6 chd, HOAt
(19mg, 0,14mmol) duoc st dung thay cho trietylamin, WSC (27mg,
0,14mmol) dugc st dung thay cho HATU va dbi v6i dung méi, DMF duogc su
dung thay cho THF. Phén con lai duge tao huyén phu trong nude va tiép theo,
huyén phu dugce chiét bing etyl axetat. Lép hitu co dugc lam khé trén natri
sulfat khan, chit khong hoa tan duoc tach riéng béng cach loc va tiép theo,
phén dich loc dugc co trong diéu kién ap suét giam. Phan cin thu duge duge
cho tién hanh sic ky cot (silicagel, 10g) sir dung metanol va cloroform

(gradien ndéng do tir 0 dén 10%) lam dung méi rura giai.
Chét rin thu duoc néu trén, metanol (2mL) va nuwdc amoniac duoc bd
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sung vao binh thot c¢d day tron thé tich 100mL, va hdn hop tao ra dugc khudy
& nhiét do trong phong trong thoi gian 3 ngay. Dung dich phan ing duoc co va
tiép theo, phan con lai dugc tao huyén phu trong cloroform. Tiép theo, chat
khong hoa tan duoc tach riéng bang céach loc va phén dich loc dugce cd trong
didu kién 4p suét giam. Phan con lai thu duge dugce cho tién hanh phuong
phép TLC diéu ché st dung metanol va cloroform (ndng dd, 20%) 1am dung
mdi hién hinh dé thu dugc hop cht néu & phan d& muc nay (1,7mg, 6%) dudi

dang chét v6 dinh hinh mau trang.

Vi du tham chiéu 6

Tdng hop hop chit axit 1-etyl-6-oxo-1,6-dihydropyridin-3-carboxylic
[Cong thirc 39]

0
HO

NEVARN
O

Bd sung THF (3,3mL), WSC (274mg, 1,43mmol) va ruqu benzylic
(148uL, 1,43mmol) vao axit 2-ox0-2H-pyran-5-carboxylic  (200mg,
1,43mmol) va DMAP (17,5mg, 143pmol) dugc hoa tan trong diclometan
(3,3mL) va hén hgp tao ra dugc khudy & nhiét d6 trong phong trong thoi gian
2 gid. B6 sung nudce vao dung dich phan ung, chit khéng hoa tan dugc tach
riéng bang cach loc va tiép theo, dung dich phan tng duogc chiét bang hexan.
Lé6p hitu co duoc rua bang dung dich nude natri hydrocarbonat bdo hoa. Lop
hitu co két hop duoc lam kho trén natri sulfat khan, tiép theo, chat khong hoa
tan duoc tach riéng béng cach loc va phén dich loc dugc co trong diéu kién ap
suat giam. Hoa tan phén con lai thu duge trong metanol (10mL) cung vdi
etylamin hydroclorua (112mg, 1,37mmol) va trietylamin (520pL, 3,73mmol)
duoc bd sung vao dung dich, tiép theo bang céch khudy hdn hop tao ra & nhiét
d6 trong phong trong thoi gian 16 gid. Sau phan tng, hén hop phan ting dugc
¢d trong diéu kién ap suét giam va dung dich nuéc natri hydrocarbonat béo

hoa dugce bd sung vao phan con lai thu duge. Hon hop tao ra dugc chiét bang
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cloroform va 16p hitu co dugce rua bang nudc mudi bdo hoa. Céac 16p hiru co
két hop duoc lam kho trén natri sulfat khan, tiép theo, chat khong hoa tan
duoc tach riéng bang cach loc va phén dich loc dugc cd trong diéu kién ap
suét giam. Phan con lai duge cho tién hanh sic ky cot silicagel (10g) sir dung
etyl axetat va hexan (gradien ndng do tir 10 dén 60%) lam dung mdi ria giai
d thu duoc hop chit benzyl 1-etyl-6-0x0-1,6-dihydropyridin-3-carboxylat
(126mg, 34% trong 2 budc) dudi dang chét vo dinh hinh mau vang nhat.

Hop chat benzyl 1-etyl-6-oxo0-1,6-dihydropyridin-3-carboxylat = thu
dugc & trén duogc hoa tan trong metanol (2mL) va etyl axetat (2mL) va paladi
10%/cacbon dugc bd sung vao dung dich, tiép theo béng cach khudy hén hop
tao ra & nhiét do trong phong trong thoi gian 2 gid trong mdi truong hydro.
Sau phan tng, chit khong hoa tan dugc loai bod bang cach loc qua xelit va
dung dich thu dugc dugc cd dé thu duoc hop chét néu & phén dé muc nay
(73mg, 89%) dudi dang chit vo dinh hinh mau vang nhat.

'H NMR (CH;0D, 400 MHz): & 8,43 (d, 1H, J = 2,3 Hz), 7,95 (dd, 1H, J =
9.6,2,3 Hz), 6,51 (d, 1H, J = 9,6 Hz), 4,07 (q, 2H, ] = 7,3 Hz), 1,34 (t, 3H, J=
7,3 Hz).

Vidu 28

Téng hop hop chét 5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1¢c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on

[Cong thuc 40]

Hop chét (18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-0l (15mg, 43pumol), axit 1-etyl-6-oxo-1,6-
dihydropyridin-3-carboxylic (16mg, 94umol) tong hop trong vi du tham chiéu
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6, diisopropyletylamin (37uL, 0,21mmol) va HATU (36mg, 94pmol) duogc
cho phan tng theo cch thirc tvong tw nhu cach thtrc trong vi du 1, chi khac ¢
chd, duy nhat THF dugc st dung lam dung moi. Bb sung dung dich 1,4N chira
amoniac trong metanol vao dung dich phan ung dé két thuc phan Umg va tiép
theo, dung dich phan ung duogc c6 trong didu kién 4p suét giam. Phan con lai
duoc tao huyén phu trong dung dich nude natri hydrocarbonat béo hoa va tiép
theo, huyén phu dugc chiét bang cloroform. Lép hitu co duge lam khé trén
natri sulfat khan, chit khong hoa tan duoc tach riéng bang cach loc va tiép
theo, ph?m dich loc dugc co trong diéu kién é&p suat giam. Phan cin thu duoc
duoc cho tién hanh sic ky cot (silicagel, 10g) st dung metanol va cloroform
(gradien ndng do tir 0 dén 30%) lam dung moi rira giai dé thu dugc hop chat

néu & phan dé muc nay (13,3mg, 62%) dudi dang chét vo dinh hinh mau tring.
Viduy 29

Téng hop hop chit 2-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro- 1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit hydroclorua

[COng thuc 41]

D\E—C' o9 e

B sung hop chat 2-((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -carbonyl)pyridin 1-oxit
(79mg, 0,17mmol) tdng hop trong vi du 1 vao binh thét c¢d déy tron thé tich
50mL va hoa tan trong etanol (2mL), tiép theo, axit clohydric 2N (ImL) dugc
bd sung vao dung dich va dung dich thu dugc dugc co trong diéu kién 4p sudt
giam. Lam kho phan con lai thu duge ¢ nhiét d6 80°C trong thoi gian 18 gio
trong diéu kién ap sut giam dé thu dugc hop chét néu & phan dé muc nay

(85mg, 99%) dudi dan chit vo dinh hinh mau tréng.
g g
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Vi du 30

Téng hop hop chat 3-((1S,3aR,5aS,6R,11bR, 11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on hydroclorua

[Cong thuc 42]

H-CI
p NP

B4 sung hop  chit  3-((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-

(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -carbonyl)pyridin-2(1H)-on

(44mg, 93umol) tdng hop trong vi du 3 duoc bd sung vao binh thot cd day
tron thé tich 50mL va hoa tan trong axit clohydric 2N (2mL) va dung dich thu
duoc duge ¢b trong didu kién &p suit giam. Lam kho phan con lai thu duge &
nhiét do 100°C trong thoi gian 18 gio trong didu kién 4p sudt giam dé thu
duoc hop chét néu & phén dé muc nay (40mg, 84%) dudi dang chét rén mau

vang.
Vidu31

Téng hop hop chat 3-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on hydroclorua

[Cong thuc 43]

N_C' 0

Bb sung hop chéit 3-((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-
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(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -carbonyl)-1-metylpyridin-
2(1H)-on (26mg, S4pmol) tdng hop trong vi du 6 va etyl axetat vao éng
nghiém thé tich 10mL. Hon hop tao ra duge chiét bang axit clohydric IN va
16p nude duge cd trong didu kién 4p sut giam. Lam khé phén con lai thu
duoc & nhiét dd 60°C trong thoi gian 1 gio trong didu kién 4p suét giam dé thu
duoc hop chét ndu & phan d& muc nay (23mg, 83%) dudi dang chét v6 dinh

hinh mau vang nhat.
Vidu 32

Téng hop hop chét 3-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-6-metylpyridin-2(1H)-on hydroclorua

[Cong thirc 44]

N‘C'
N

B sung  hop  chat  3-((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,11¢c-octahydro- 1H-6,11b-
(epiminoetano)-1,5a-metanonaphtol[1 ,2-e]indol-3-carbonyl)-6-metylpyridin-
2(1H)-on téng hop trong vi du 8 va etyl axetat vao 6ng nghiém thé tich 10mL.
Hon hop tao ra dugce chiét bang axit clohydric IN va 16p nudc dugc cd trong
didu kién 4p suét giam. Lam kho phan con lai thu dugc trong didu kién 4p suét
giam dé thu dugc hop chit néu & phan dé& muc nay (11mg, 39% trong 2 budc

tr vi du 8) dudi dang chét vo dinh hinh mau vang nhat.
Vidu33

Tbng hop hop chét 5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,32,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on hydroclorua

[Cong thuc 45]

-77-



35480

B6 sung  hop  chdt  5-((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5 ,6,7,11c-octahydro-1H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -carbonyl)-1-metylpyridin-
2(1H)-on (31mg, 64pmol) tdng hop trong vi du 9 va etyl axetat vao éng
nghiém thé tich 10mL. Hon hop tao ra dugc chiét bé’mg axit clohydric 1N va
16p nude dugc co trong didu kién 4p suédt giam. Lam kho phén con lai thu
duoc & nhiét d6 60°C trong thoi gian 2 gio trong didu kién 4p sudt giam dé thu
duoc hop chét néu & phan dé muc ndy (22mg, 67%) dudi dang chét v6 dinh

hinh mau vang nhat.
Vidu 34
Tdng hop hop chét 6-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-

hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on hydroclorua

[Cong thirc 46]

H-CI

B sung  hop  chidt  6-((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -carbonyl)-1-metylpyridin-
2(1H)-on (33mg, 67pmol) tong hop trong vi du 10 va etyl axetat vao éng
nghiém thé tich 10mL. Hon hop tao ra dugc chiét bang axit clohydric 1N va
16p nude dugce cod trong didu kién 4p suit giam. Lam kho phén con lai thu
duoc & nhiét do 60°C trong thoi gian 2 gid trong didu kién &p suét giam dé thu

duoc hop chit néu & phan dé muc nay (33mg, 94%) dudi dang chét vo dinh
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hinh mau nau nhat.

Bang 1

Dung méi
, doténi héa ALS
Vidy [sudung | Phé NMR
dé xdc dinh
phd NMR
T TR
1 DMSO = | 507 (b o, 15, 631:827 (m, 1), 7,207,44 (= JH), §,806,89 (m. IH 473,21
46 ), 8,23-8,56 (m, IHI, 433 (be o, O,5H, 388 (e v, OSH), 2,71:3,48 (= MeH
OM), 208230 (m, 1My, 1,72 191 (m, IHY, 131161 (m TH), 08810
§ tm, B0, 0,610,319 (m, 281, 0.31-0,46 (m, 2H), -0,03-007 {m, IM}
2 CD30D |83 1,44, J 3,3 Mo, 8,33 (4, 0,64, J s 13 Ho, 7,66 & 138, | 473,19
Js 89 Mo, 1567,58 (m 0610, 6,86 1,05 (m, 1), 853663 (m, 2H), | M<H
486430 (m, 0,THY, 4,15-420 (=, 0,80, 343381 (m, 20, 3,00-3,82
(m, THY, 193205 (m, 2H), 1,73-1,88 (m, TH), 1,33-1,87 (m. 1H), 143
1,50 (m, 3%, 0,881 00 (m, 2H), o,s:vo,es fas, SHy, 010031 (m, IHL
3 DMSO -~ | 11,85 cbe o 0,61, 11,80 (b 5, O4H). 9,08 b & 1D, 7,34 74T G, 2 | 472,19
46 i, 6,59 (4 O H, J ® 82 Ho, 684 (4 03K, J = 8 Ho, 640685 ¢ | M-H
m My, 818 i OTH, I v 69 Mo, 6,13 (4, O3, 3 = 6,9 Hy, 40943
3 im, OTHY, 3,954,08 (m 0810, 3,15 3,84 1m. O35, 354361 (m 1M
), 363844 (m, A, 33230 (a, 1H, HIS 00 w3000
w 20, 1,491,590 (m, 1H), 1,23-140 (=, 17H), §SOL14 (=, 33H, O
6078 (m, 1), 034084 (m, 1H), 03042 (m, 11D, -0,01008 (m, T
H
4 CD30OD | 84848 m 1, 837 (4 OFH Ju I3 Mo 833 (4 O3 J= 45 X 72,18
g, T30, (m THY, 6523-1,00 (m, VH), 6303648 tm ), 484489 (| MYH
B 0AH), 411419 (s, §,8H), 355-3,64 (m 1), 333348 (=, OAHD
3653,39 e, HAN), LES2,08 (m. M), 10T 1A8 (m THE O20,FT (m
IH), 0,460,635 (m, IH:, G000 (m. 2
5 DMSO = | 15,5 o & 1H), 5,23 (o 5 TH)L5AT-%67 (s, 30, 35085 (s 3R, 647-¢ | 472,19
48 54 (e TH), €206 30 (m 1M, B40-43) (m JH), 306 G, IRLT = 133 KO, MeH
103 dm, B0, 37538 (e 23N, BAEIST (o 1K), 13 84, M)
w138, 85 HD, L6 (66 10 1 e 121 60 KD, 170 (m 30, 30R
€6 (m, 3K, ILD,20 (m 3HY, 054080 (e TH), §,864,°7 (m IH), €404
3(m 3D, 983084 (= IH)
6 CDC1 3 | rapies, 8™, 1 o 68, 13 K, 748 (68, 0IK. T« 65, 18 Hay, D070
(. TH), 635 (4 ¢ 0. ) » 4,3 Ko, 635 (& 3K, 1= 1.3 N, 831474 ¢
o IH), 63300 6TH, T e 68 M, 630K SR, T S 65 R, 483470 (o
¢ TH, ‘/Hd/:l (. GAH). 3,('4}16 (m, M}, },ﬁ# (. 11D, )88 G IR,
1ALL 41 (m, 1K, 33206 (e 1K) 573000 (e 50, 34T 0 (e ¢,
L LTAL (m LK), LAGL L) (e 1R, L3ELTT (m AN, 0931 34 (e
},3K), &,'Mp-n (s, K}, 0,)!4-0,}! (®, ), 441015 (& IH)
7 CD3OD | ve1 (oo, ¢ M, J = 47, 65 K. 733 (68, §IR T = 9.2, &9 HD), 495 8. ¢ 782
K, S 83 Ky 691 (4 QIR T £, Ky, ¢3648) (m aHy, 4621, 07 | MoK
Ko Jw 68 M 4D (L 0K, T = #8 KD, 400 (m, 00K D37 (o 07K, )
TG0 00K, 5 LS HD, 340 (8, IR, T 5 13,8 HD, 3,259,083 (e SH), )
GLHE (TR, 384301 (m 3K), BI6 (64 THL T o LS 48 R, 200
34 e THY, 1 IRI00 Cm T, L6140 e TH), 140137 (e 20, 106
26 Gm, B, €TTAS (m JK), S41030 (a D) 9884)0) (e 3K
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Vidy

Dung mdi
dotén héa

sit dyng dé
ixac dinh

phd NMR

Di ligu NMR

N —

cDnCci 3

(,DCI3

242 (m, 1410, 038052 (m, 24), 0,020,14 (m, 210,

L
12,16 Obr &, 110, 820 ®r & 1D, 7,54 @, OBIL Jd = : 5,0 H2), 7,63 @,
OBiL J = 5,0 H), 683694 (m, 11D, 672 (4, O8I J = 23 Ha), 651
6,63 (m, 1,510, 6,13 (4, OBIL J = 73 1), 607 4, oI, J = 6,9 Ha,
4,574,638 (m, OBID, 4,144,33 (m, 110, 371-385 (m, 110, 3,463,060 (
m, 0210, 320334 (m, UD, 266-3,17 (m, BID, 245260 (m, 11D, 069

}

i

MS

SR A S PR

7,85 (s, 0,710, 7,60 (s, 0310, 7,61 (4, G7TH, J = 82 1), 1«(«.0,31:
.4 % B7 1), 6856,98 (m, 110, 6,47-6,67 (m, 31D, 4,5664,78 (m. O,TH
). 4,104,3% (m, 0,610, 3,65-37 (m, 210, 369 (x 2110, 355 & 0,00,
125-3,45 (m, 1D, 267-321 (m, 810, 248265 (m, 0,710, 220243 (
m, 1,71, 1,642,12 (m, 2810, 071,10 (m, 651D, 0,380,866 (m. 210,

R

DMSO-—
46

_m, 40, 036048 (m, 210, O

003019 (o, 2D,
0,00 (x, 0,710, 9,07 (s, 0310, 743 @d, 7H, J = B2, 69 HD), 7317
40 (m, 0310, 6,03 (4, O7IL J = 7 1L, 6,87 (d, QL J = 7,8 I,

6,206,61 (m. 410, 3,674,49 (m, 710, 332 (s 010, 329 (s, 2110, 24
4348 (m, W0, 225234 (m, UV, 214223 (m, 110, 1,741,99 (m, B
). 153168 (m, 1D, 1,30-1,50 (m, 210, 0,961,25 (m. 71D, 0,62081 (

0,060,10 (m, D).

i

..
486,21

Mt

11

12

DMSO -
d8

11,70 Or s 110, 807 & 10, 7,42 (4, 6ll 3 = 64 HD), 7,37 @, 04
H,J =601 6 @ O6GL J =

9 ), 608 (4, O4H, J = 64 1), 439443 (m, 0,610, 404407 (m,
0,10, 3,94-380 (m, Q410, 3,60365 (m, Q6ID, 2,082,48 (m, BID, 246
291 (m, 30, 22623 (m. UD, 216222 (m, 110, 1,75:1,94 (m, 20,
1,11-1,63 (m, 410, 0.96-1,03 (m, 110, 0,660,78 (m, 210, Q41043 (m,
210, 6,030,10 (m, A0, I
7,64 (11D, 696 (4 O&IL J = 87 11D, o,m(d.o,zu..t a,:nx)
661667 (m, 210, 281614 (. 1660, 251-262 (m, 110, 220239 (=
210, 1,572,156 {m, 20, 1,610 (m, R0, 1,28-1,60 (m, 1,10, 1,0&
1,32 (m, 310, 0,740,965 (m, 110, 04008 (m, 210, 0,030,20 (m, AD.

IS SIS

amnz

- 82 1), 688 (4, 0AIL J = 82 1) | MIH
. 645628 (m, 21D, 630 G, 06D, 624 (s, 010, 613 @, a6l J = 6|

489,19
Ml

de

14

DMSO~

46

DMSO -

1145-11,66 (m, 1D, 2,000,19 (m, 10, 7,48-7,78 (m, 240, 6,92 @ 07
W = 871, 687 @, 0L J = &3 IL), 6664 (m, 210, G156 @,
oM, J = 7,3 1), 612 @, O3IL J = 69 1), 425440 (m, O,TID, 3
97409 (m, 310, 241-3,92 (m, 9D, 210237 (m, K10, 1,73-2,00 (m,

210, 0,531,609 (m, TI0, 034050 (m, 21, 0,040,156 (m, 2D,

mz

Ml

1084 Gr s, UD, 9,10 & 0,710, 906 (s, 3D, 808839 (m. 11D, 61
706 (m, B0, 4,46-4.65 (m, LD, 368-400 (m, 11, 2,44-361 (m, &,
212237 (m. 80, 174201 (m, 210, 081,60 (m, 710, 0,360,60 (m.
210, 000014 {m, 21D,

472,22
MiH
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Dung méi
Vidy d&‘néri héa Dir litu NMR MS
d¢ xdc dinh,
pho NMR
15 CDC13 |130740 (m, 1H), 685655 (m, 1H), 8,52:6,69 (m, 3H), 6,186,268 (=, 486,23
1), 4,60-4,38 (m, O.5H), 4,09-3,33 (=, 1H), 3,67-3,18 (m, O,3H), 3493 | M-H
61 (m, 4H), 3,263,844 (m, O,5H), 2,71-3,18 (m, L,3H), 0,71-2,68 (m, 13H)
, 0,39-0.36 (m 2H), 0,04-0.17 (m, 2H).
16 DMSO- | 907 (b o 07H), 9,05 (br o, 0,350, 7,61 1,68 (m, 1H), 687-6,83 (m, 2H 473,22
d8 ), 6,456,860 (m, 2H), 4,36-4,59 (m, O,3H), 384,52 (m, 0,7H), 4,06 g, 0 A+H
3H, J = 5,0 Ha), 3,95:4,02 (m, 1H), 382384 (m, O,TH), 2,50-352 (m,
TH), 2,27:2,33 (m, 1H), L1T-2,22 (= 1H), 1,801,894 (m, 2H), 138184 (
@, 1H), 0,96 141 (m, 5H), 0,660,718 (m, 1K), 0,41:0,43 (m, TH), 0,020,
09 {(m, 2H}
17 DMSO- |$§,11 (b o, 1H), 7,50:3,59 (m, 1H), 7,30-7,36 (m, 2H), 7,20-7,28 {m, 1H), 522,96
d6 6,94 (4, 0,78, § = 87 H), 683 (4, O,3H, J = 73 Ho, 638682 (m 3 | MH
H), 4,304,57 (m, 1H), 3,40-3,62 (m, H), ,14-3.24 (m, 1H), 2,74-3,03 (
m, 4H), 2,52-2,56 (m, 1K), 5,252,235 (m, 1H), 2,15:222 (m, 1H), 1,iT1,
§5 (m, 2H), 1,41-1,55 (m, 2H), 0,951,086 (m, 2H), 0,70-081 (m, 2H), O3
§:044 fm. ZH) 002008 (= 2H)
18 CD30OD |1,68:512 (m, 2H), 6,69 (&, 0,24, J = 1,8 He), &,97 (4, O, J = 82 Hz | 471,22
), 664 (4, OZH, J = 2,8 He), 6,60662 (m, L,EH), 561 4. 0,84, J =5, \+H
§ Ho), 5,57 (4 Q2H, J = §,2 Hy, 323524 (m, SH), 3,11:3,22 (m, 2H),
2,65-3,00 (m, 2H), 3,542,638 (m, 1H), 2,273,40 (m, 2H), L,53:2,21 fm,
2H), 1,44 1,87 {m, 2B), 0,74-1,41 (m, 3H), 0,42:0,52 (m, 2H), 0,05-0,18 (
m, 2B)
19 DMSO=- |3510 (s, 0,74), 9,07 (o, 0,31, 8,20 (d OFH, J = 6,0 Ho, §13 4, 0,34, | 47328
46 J =55 Ho, 876,97 (m, 1H), 6,456,138 (m, 31, 6,40 (dd, GIH, J = | MrH
60, 2% Ho, §34 (34, 0,3H, J = 3,5, 2,3 Ha), 4,244,531 (m, 1H), 3,674
01 (m, 1H), 2,35-3,81 (m, 8H), 2,14-2,35 (m, 2H), 1,73-198 (=, 2H), LS
31,66 (m, 1H), 1,35-1,49 (m, 1H), ;631,31 (m, 5H), 0,34-0,50 (=, 2H),
0.03-0,14 (m, 23
20 DMSO= |908 (s, 1H), 3,67 (4, 0,7H, J = 1,8 Ha), 7,83 1, 0,34, J = 73 Ho, 69 486,28
d6 33, 0,7H,J = &2 Hy), 6,88 (4 03H, J = 8,2 Ho, 6,38 (4, O,7H, J = M+H
23 H), 6,49-6,85 (m, 1H), 6,46 (dd, 03H, J = §2, 2,8 Ha), §,07-6,14 (
m, L,H), 6,05 (dd, OH, J = 1,8, 2,8 Ha), 4,36 4,44 (m, O,iH), 3,804.2
3 (m, 0,8H), 3,62:367 (m, 0,7H), 347 (o, J,1H), 3,44 (o, O,5H), 2,87-3,8
4 (m, 5H), 2,252,235 (m, 1H), 3,18 (dd, 1H, J 3 13,4, 64 Ho, L,id1,98
(m, 2H), 1,53-1,87 (m, 1H), 1,30-151 (m, 2H), LIL-119 (m, 1), 85
108 (m, 1H). 051-0.81 (m. 2H) 0,35-0,48 (m, 2H), 001011 {m M)
21 DMSO= |[9066,13 (=, 1K), 3,94 b, O,TH), 7,787,81 (m, L3, 685698 (= 1H) 473,25
46 , 6,60 o, 0TH), 6,456,857 (m, 1,38), 485495 (m, 0,3H), 448-4,60 (m | M-H
0,7H), 3,884 07 fm, 1,7H), 239:3,36 (m, 1,81, 15235 (m, 2, 17T
199 (m, IH), 132-1,67 (=, 1H), 0,96-184 (m, 4H), 020,92 (=m. 2H), ©
(380,48 (m, 24y 001.0.13 (m. 2M}
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Dung méi
Vi dy dqtéri héa
dé xdc dinh
phé NMR

Dit ligu NMR

MS

22 cDC1 3

R148,18 (m, 110, 7,037,34 (m, 410, 675685 (m, 20, 468 (m, 0510
, 409420 (m, 110, 362270 (m, 0AID, 329-1,80 (m, 610, 2R7-2,13

(m, 6410, 251256 (m, 110, 125226 (m. 810, 158167 (m, %D, L. |
101,24 (m, A0, 0,670,580 (m, 20, 036046 (m, BV, 0.030,)3 (m, 2 |
1. R

514,27
M+H

23 réobcmﬂ

7,0677,43 (m, 810, 627668 (m, 210, 481484 (m, 0,710, 450453 (m
, 0310, 427436 (m, 040, 410 @ O7H, J = 11,0 1), 384 (& O7H
.4 = 38 1D, 3p7-364 (m, N0, 334348 (m, 1Y), 278320 (m, &1
). 254-261 (m, 110, 226236 (m, A0, 187206 (m, A0, 1,151.78 (

m, 510, 0;760,% (m, 2D, 047 (4, 2L J = 7,8 ), 0,06-0,13 (m, #)

24 DMSO -
46

8,10 (&, 0610, 907 (s, 0,410, 7,197,62 (m, A0, 632 (4 O6IL J = BT
1), 687 W, 0A1L J = 932 1), 666636 (m, U0, 433440 (m, 06
10, 391-390 (m, 0410, 385 (4d, Q4H, J = 12K K7 1), 359 (4d. O
6L J = 105, 82 1), 235382 (n, 810, 2)4244 (m, 210, 1,73-1,96
(m, 240, 1,51-1,70 (m, 10, 1,201,45 (m, UD, 0,55 1,27 (m, N0, 049

091 (m, 210, 035048 (m, 210, 0,010,12 (m, A0,

413,27
M+H

25 DMSO -
46

26 DMSO-
46

27 |pmso-
d6

—

896968 (m, 210, 6,91 4, Q6L J = 82 1), 678 (4, 041 J = 82

W, 658 (4, Q6L J = 23 1), 643654 (m, 110, 645 (Wdd, 041 J =
82, 23 1), 4886,19 (m, 11D, 435444 (m, G410, 4284735 (m, Q6
10, 370322 (m, 110, 230351 (m, 80, 224234 (n, 1H), 2,142,273 (
m, 10, 1,731,9 G, 2D, 148166 (m, 10, 0,92:1,45 (m. 410, 0,660

489,26
M+H

22 (m, 210, 433020 (m, 20, 0P2Q14 (0, 0.
206 (e % 0,710, 905 (br », QAD. 750741 (m, 110, 690 @, O7TH, J
« 82 WO, 634 (4 QML J = 82 HA), 656 (r & 110, 650 (84, 1L,
J = 82 23 WD), 622643 (m, B0, 430 (e 5 110, 352414 (m, 410,
290321 (m, 40, 270279 (m, B0, 24220 (m, 110, 213229 (m,
20, 1,72-1,96 (m, J0, 153163 (m, 1D, 12713 (m, 10, 09411
8 (m, 50, 057080 (m, 240, 038 (. 2L J = 7,8 1), 002 ®x & 21

19 SO : ]

208 (=, 060, 906 (s, 0410, 8.2 (x 0G0, 815 (s, A0, 692 @,
Gl J = 82 1), 688 @4, 0L J = 78 1W, 659 @, QGIL J = 28 1
2, 652 (&, OBIL J = 82, 28 1), 649 (4, OAIL J = 23 1), 6446 (
ad, O4H, J = TR 23 H2), 6,40 &, 0610, 637 (s, 0,40, 430446 (m,

1D, 3,63-398 (m, LD, 240365 (m, &0, 24234 6o, 2. 1,741 9
3 (m, A0, 152,67 (m, 110, O9F 1,44 (m, ;D, 061091 (m, 310, 03
6048 (m 210, 001-0,10 (m, 24D,

500,31
M+H

28 CD30D

804 (s, Q710, 792 (, 0310, 755273 (m, UD, 691706 (m. 11D, 64
86,73 (m, 20, 287-606 (m, 120, 224274 (m, 20, 1,916 (m, 1
| 10, 1,710,886 (a, 110, 1,001,67 (m, 810, 071,04 (m. 240, 420,70 (

i m, 210, 0050 (o, AN, R

E(X})m
Ms+H
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Bang 5
Dung méi
. |dotéri héa
Vidy |dé xdc dinh Dit liéu NMR NS
phd NMR

29 DMSO- | 938 (br 5, 1H), 891 (br s, 03H), 8,74 (br » 0,711, 825829 (m, 11D, | 472,24
d8 7,367,561 (m, 310, 7,02 4, 0,7H, J = 82 Il2), 696 (d, 03H. J = 87 | M+H
H2), 6656,70 (m, 1,310, 6,506,587 (m, 0,7H), 4,40 (dd, O,7H, J = 60,
23 1), 3,80-4,00 (m, L7H), 300357 (m. 9,6H), 2,87-292 (m, 1H), 2.
47-257 (m, 110, 1,91-2,10 (m. 1H), 1,64°1,77 (m, 1H), 1,31-1,59 (m, 3
1), 1,10 (br 5, 110, 0,480,69 (m, 41D), 0,33-0,39 (m, 1H).

30 DMSO=~ | 11,82:11,96 (m, 110, 9,36 (r 5 110, 9,00 (br s, 03I, 885 (br & 07 | 472,20
d6 1), 1,35747 (m, 2), 698 @, 0,7H, J = 7,3 Hx), 6,98 d, 03, J = 7 M+H
8 H2), 6466,67 (m, 211), 6,126,21 (m, 110, 4,20-437 (m, 07H), 3,96
4,04 (m, 110, 3,81-3,87 (m, 0,31, 2,84-3,63 (m, 1211), 1,89-2,00 (m, 1
1, 15691,71 (m, 1H), 143,54 (m, 1D, 1,27-1,38 (m. 210, 0,96-113 (
m, 1H), 0,33-0,62 (m, 61D, ] ] ] )
31 | CD30D | 768789 (m 1D, 7,507%66 (m, 110, 712(d, O7H, J = 87 H), 706 ( | 48521
d, 03H, J = 82 H), 661678 (m, 210, 6,45 (, O7H, J = 69 H, 6, | M+H

¢, 03H, J = 69 H), 362 (x, 211, 3,60 (x, 0,0H), 309635 (m, 1
olD), 2,86-308 (2H, m), 269285 (m, 1H), 207221 (m, 1H), 1,46'1,96
(m, 4,71, 1,08:1,21 (m, 1,310, 0,680/96 (m, HY, 0,430,567 (m, 210,

32 CD3OD | 745766 (m, 11D, 7,11 (@, O7H, J = 82 1), 7,06 4, 0AIL J = 87 | 486,22
1), 661679 (m, 20, 627 (d, 0,7H, J = 60 I, 6,21 (d, 030, J = | M¥H
7,3 HA), 3,11°500 (m, 10H), 302 (@d, 1H, J = 133, 73 Ha), 2,60-2,94
(m, 2H), 2,34 (x, 211D, 230 (s 09H), 2,06-220 (m, 11D, 146192 (
m, 4,7H), 1,061,21 (m, 1,310, 070095 (m, 310, 0,420,565 (m, 211,
33 CD30OD | 806 &, 081, 7,94 (br &, 02H), 7,73 (4, O8I J = 87 1), 166766 | 486,21
(m, 0210, 702717 (m, 11D, 648,82 (m, 310, 3,004,98 (m, 13D, 3, | M+H
03 @d, 1, J = 133 7,3 H2), 2,73-296 (m, 2H), 307-222 (m, UD, 1,
39-1,96 (m, 4,810, 0,90-1,34 (m, 2,21), 0,70-0,88 (m, 241), 0,42-0,68 (m
. 210. '
34 CD30D | 758 @, Q7H, J = 92, 69 Ib), 746754 (m, :3H), 7,13 @, Q7TH. J 486,22
= 82 Ha), 7,07 (d, 03H, J = 87 Hx), 655681 (m, 310, 638661 (m, | M+H
1H), 326'5,26 (m, 1310, 2,893)11 (m, 2H), 2,70-286 (m. 11D, 2072
2 (m, 1H), 1,83-201 (m, 1H), 1,33-1,77 (m, 410, 1,091,221 (m. U, O,
71-1,,04 (m, 310, 043-0,57 (m, 2H).

Vi dy tham chiéu 7-1
Téng hop hop chét 2,2,2-tricloetyl (1S,3aR,5aS,6R,11bR,11¢S)-10-hydroxy-
1,2,3a,4,5,6,7,11c-octahydro-3H-6,11b-(epiminoetano)-1,5a-
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metanonaphto[1,2-e]indol-3-carboxylat

[Cong thuc 47]

B sung hop chit 2,2,2-tricloetyl (1S,3aR,5aS,6R,11bR,11cS)-10-
metoxy-1,2,3a,4,5,6,7,11c-octahydro-3H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carboxylat (972,7mg, 2,00mmol) tbng hop theo
phuong phap dugc md ta trong tai liéu WO2014/136305, vi du 34 (1) vao binh
thét phuc hoi thé tich 100mL va hoa tan trong metylen clorua (20mL). Dung
dich phan ung dugc lam lanh xudng nhiét d¢o 0°C, tiép theo, dung dich 1M
chtra bo tribromua trong metylen clorua (6mL) dugc bd sung vao dung dich
phan Gng cung voi khudy manh va tiép theo, hdn hop tao ra dugc khudy trong

thoi gian 1 gio cung véi viéc lam 4m 1én nhiét do trong phong.

B6 sung dung dich nuéc natri hydrocarbonat bdo hoa (30mL) vao dung
dich phan tng va tiép theo, hdn hop tao ra dugc chiét bing cloroform (20mL x
3). Lop hitu co két hop dwoc 1am khé trén natri sulfat khan, tiép theo, chét
khong hoa tan dugc tach riéng bang cach loc va phan dich loc dugc cb trong
diéu kién ap suét giam dé thu duogc hop chét néu & phén dé muc nay (1,04g,
>100%) duéi dang chat dang bot mau tring. San pham thd duge sir dung ludn

cho phan ung tiép theo ma khong can tinh ché thém.
Vi du tham chiéu 7-2

Téng hop hop chét 2,2,2-tricloetyl (1S,3aR,5aS8,6R,11bR,11¢8)-10-hydroxy-
14-(2,2,2-trifloaxetyl)-1,2,3a,4,5,6,7,11 c-octahydro-3H-6,11b-(epiminoetano)-
1,5a-metanonaphto[1,2-e]indol-3-carboxylat

[Cong thire 48]
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Bb sung hop chat 2,22-tricloetyl (1S,3aR,5aS,6R,11bR,11cS)-10-
hydroxy-1,2,3a,4,5,6,7,11 c-octahydro-3H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carboxylat (1,04 g) tong hop trong vi du tham
chiéu 7-1 vao binh phuc hdi thé tich 100mL va hoa tan trong THF (20mL). Bb
sung trietylamin (2,79mL, 20mmol) va anhydrit trifloaxetic (1,41mL,
10mmol) vao dung dich thu duoc va hdn hop tao ra dugc khuéy & nhiét do
trong phong trong thoi gian 1 gio. Dung dich phan Ung dugc ¢ trong didu
kién ap sudt giam. Phéan con lai duogc pha lodng bang dung dich nudc natri
hydrocarbonat bdo hoa (50mL) va tiép theo, chiét biang etyl axetat (30 mL x
2). Lép hitu co két hop duoc 1am kho trén natri sulfat khan, tiép theo, chét
khong hoa tan dugc tach riéng bang cach loc va phén dich loc duge cb trong
didu kién 4p suat giam dé thu duoc hop chét néu & phén dé muc nay (1,46g,
>100%) dudi dang chét dang bot mau tring. San phim thd dugc s dung trong
phén img tiép theo ma khong can tinh ché thém.

Vi du tham chiéu 7-3
Téng hop hop chét 2,2,2-triflo-1-((18,3aR,5aS,6R,11bR,11cS)-10-hydroxy-

2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-14-yl)etan-1-on

[Cong thirc 49]

B sung 2,2,2-tricloetyl (1S,3aR,5aS,6R,11bR,11cS)-1 0-hydroxy-14-
(2,2,2-trifloaxetyl)-1,2,3a,4,5,6,7,11 c-octahydro-3H-6,11b-(epiminoetano)-
1,5a-metanonaphto[ 1,2-e]indol-3-carboxylat (1,46g) tong hop trong vi du
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tham chiéu 7-2 vao binh phuc hdi thé tich 100mL va hoa tan trong axit axetic
(25mL). B4 sung bot kém (1,31g, 20mmol) vao dung dich thu duge va hon
hop tao ra dugc khudy & nhiét @ trong phong trong thoi gian 2 gio. Dung dich
phan Gng dugc loc qua xelit dé loai bo bdt kém du. Phan dich loc duoc cd
trong diéu kién &p suét giam va tiép theo, dugc tao ddng sbi véi toluen. Phan
con lai duoc pha lodng bing dung dich nuéc natri hydrocarbonat bdo hoa
(30mL) va tiép theo, chiét bang cloroform (30 mL x 3). Céc 16p hitu co két
hop duogc 1am kho trén natri sulfat khan, tiép theo, chit khong hoa tan dugc
tach riéng bang cach loc va ph?m dich loc dugc c6 trong diéu kién ap suét
giam. Phan can thu dugce duge cho tién hanh séc ky cot (aminosilicagel, 16g)
st dung etyl axetat va metanol (gradien ndng do tr 0 dén 30%) 1am dung méi
rtra giai dé thu duoc hop chét néu & phan dé muc nay (215mg, tdng hiéu suét
1a 27% trong 3 budc) dudi dang chét bot mau vang nhat.

'H NMR CDCls: 6,96-7,06 (m, 1H), 6,64-6,72 (m, 1H), 6,52-6,58 (m, 1H),
5,90 (br s,1H), 4,90 (d, 0,5H, J = 6,8Hz), 4,34 (dd, 0,5H, J = 6,5, 13,8Hz),
4,18-4,24 (m, 0,5H), 2,72-3,81 (m, 8,5H), 2,21-2,45 (m, 1H), 1,46-2,00 (m,
3H), 0,99-1,43 (m, 4H).

Vi du tham chiéu 8-1

Téng hop hop chét etyl 3-ox0-2,3-dihydro-1H-pyrazol-4-carboxylat

[Cong thuc 50]

QO 0

o A

N
H

Hop chét nay dugc tdng hop theo phuong phap dugc md ta trong tai
liéu WO2011/090935.

B4 sung dung dich 20% chta natri etoxit trong etanol (60mL) va etyl
2-(etoxymetylen)malonat (10,5mL, 524mmol) vao binh thu gom cé thé tich
500mL va hdn hop tao ra dugc khudy & nhiét do trong phong trong thoi gian
10 phut. B sung hydrazin monohydrat (5,1mL, 104mmol) vao hon hop thu
duoc, hon hop tao ra duge khudy ¢ nhiét do 80°C trong thoi gian 18 gio két
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hop véi gia nhiét va tiép theo, 1am lanh huyén pht mau vang thu duoc xubng
nhiét do 0°C. BS sung tr tir axit clohydric IN (180mL) vao dung dich phan
ung dugc khuéy manh & cung nhiét do néu trén dé thu duoc dung dich mau
vang. B6 sung etyl axetat (150mL) vao dung dich thu dugc va hén hop tao ra
duoc khudy ¢ nhiét do trong phong trong thoi gian 1 gid. Lop hitu co duoc
tach riéng va tiép theo, 16p nudc duoc chiét bang etyl axetat (100 mL x 2).
Céc 16p hitu co két hop dugc lam kho trén natri sulfat khan va chit khong hoa
tan dugc tach riéng bang céach loc. Phan dich loc duoc ¢d trong diéu kién ap
sudt giam va két tinh phan con lai thu dugc bang cach st dung etyl axetat va
hexan dé thu dugc hop chit néu & phan d& muc nay (2,82g, 35%) dudi dang
céc tinh thé mau vang (hdn hop cta cac chit hd bién). MS ES M-H = 155

Vi du tham chiéu 8-2
Téng hop hop chit axit 3-metoxy-1-metyl-1H-pyrazol-4-carboxylic

[Cong thuc 51]

o OMe

N

\

BS sung etyl 3-oxo-2,3-dihydro-1H-pyrazol-4-carboxylat (200mg,
1,28mmol), iodometan (397uL, 6,40mmol) va DMF (SmL) vao binh thét cd
day tron thé tich 50mL, natri hydrua (60%, dugc phan tan trong parafin 1ong,
256mg, 6,40mmol) duoc bd sung vao hdn hop va hon hop tao ra duge khudy &
nhiét do trong phong trong thoi gian 22 gio. Trong didu kién lam lanh bang
nude da, nude duge bd sung vao dung dich phan ting va hdn hop tao ra duge
chiét ba 14n bing etyl axetat. Céc 16p hitu co két hop duoc 1am kho trén natri
sulfat khan, tiép theo, chit khong hoa tan duge tach riéng bang cach loc va
phén dich loc dugc cd trong diéu kién ap sudt giam. Phan con lai duge cho
tién hanh séc ky cot silicagel (25g) st dung etyl axetat va hexan (gradien nong
do tir 5 dén 60%) lam dung mdi rira giai dé thu dugc etyl 3-metoxy-1-metyl-

1H-pyrazol-4-carboxylat (51mg, 22%) dudi dang chét rin mau tring.
BS sung etyl 3-metoxy-1-metyl-1H-pyrazol-4-carboxylat (51mg,
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0,279mmol) thu dugc & trén vao binh thot cd day tron thé tich S0mL va hoa
tan trong etanol (ImL), tiép theo, dung dich nudc natri hydroxit 5N (0,5mL,
2,50mmol) duge bd sung vao dung dich va hén hop tao ra duge khudy & nhiét
dd trong phong trong thoi gian 3 ngay. Bb sung axit clohydric 1IN (2,7mL) vao
dung dich phan tng va hén hop tao ra dugce cd trong didu kién 4p suét giam.
Hoa tan phan con lai thu dugc trong THF, chét khong hoa tan dugc tach riéng
bang cach loc s dung xelit va phan dich loc dugc cb trong didu kién 4p suét
giam dé thu duoc hop chét néu & phén dé muc nay (43mg, 100%) dudi dang

bdt mau trang.
'H NMR DMSO-dg: 11,91 (br s, 1H), 7,99 (s, 1H), 3,80 (s, 3H), 3,69 (s, 3H).
Vidu 35

Téng hop hop chét 6-((1S,3aR,5aS,6R,11bR,11¢S)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thue 52]

Bé sung hop chit 2,2,2-triflo-1-((1S,3aR,5aS,6R,11bR,11¢S)-10-
hydroxy-2,3,3a,4,5,6,7,11 c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-14-yl)etan-1-on (54mg, 136pumol) tdng hop trong vi
du tham chiéu 7-3, axit 6-oxo0-1,6-dihydropyridin-2-carboxylic (67mg,
0,48mmol) va HATU (197mg, 0,52mmol) vao 6ng nghiém thé tich 10mL va
dwoc tao huyén phu trong THF (2mL), tiép theo, trietylamin (100pL,
0,72mmol) va DMA (100pL) duoc bb sung vao huyén phti va hén hgp tao ra
duoc khudy & nhiét d6 trong phong trong thoi gian 1,5 gio.

Bé sung etanolamin (100pL) va metanol (2mL) vao hdn hop phan tng
va hdn hop tao ra dugc khudy & ciing nhiét do néu trén trong thoi gian 1 gio.
Dung dich phan ung duoc cd trong didu kién 4p suét giam, hoa tan phan con
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lai thu duoc trong cloroform (30mL) va dung dich dugc rira bang dung dich
nudc amoniac 6% (10mL x 3). Céc 16p hltu co két hop duoc chiét bang
cloroform (20mL). Cac 16p hitu co két hop duogc lam khod trén magie sulfat
khan, chit khong hoa tan duge tach riéng bang cach loc va tiép theo, phan
dich loc dugce cd trong diéu kién é&p suét giam. Phan can thu dugc duge tién
hanh séc ky cot (aminosilicagel, 16g) st dung metanol va cloroform (gradien
ndng do tir 10 dén 30%) 1am dung moi rira giai dé thu dugc hop chat 6-
((18,3aR,5aS,6R,11bR,1 1¢S)-10-hydroxy-14-(2,2,2-trifloaxetyl)-
2.,3.3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on (M+H = 514,26) dudi

dang chét bot mau tring.

Hop  chét  6-((1S,3aR,5a8,6R,11bR,11cS)-10-hydroxy-14-(2,2,2-
trifloaxetyl)-2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on thu dugc ¢ trén dugc
hoa tan trong metanol (5mL) trong binh phuc hdi thé tich 100mL, natri
bohydrua (124mg, 3,26mmol) dugc bd sung vao dung dich va hdn hop tao ra
duoc khudy & nhiét do trong phong trong thoi gian 2 gio. Dung dich phan ung
duoc ¢ trong diéu kién 4p sudt giam, phan con lai dugc tao huyén phu trong
dung dich nugc amoniac 6% (20mL) va huyén phu dugc rira bang cloroform
(20mL x 2). Lép nude duge cd trong didu kién 4p suét giam va phén con lai
dwoc cho tién hanh sic ky cot (aminosilicagel, 12g) sir dung metanol va
cloroform (gradien ndng do tir 10 dén 30%) lam dung mdi ria giai va béng
cich dé6 duoc tinh ché d8 thu dugc hdn hop cua hop chat 6-
((1S,3aR,5aS,6R,11bR,11cS)-10-hydroxy-14-(2,2,2-trifloaxetyl)-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on va hop chit néu o
phin @& muc nay, hop chét 6-((1S,3aR,5aS,6R,11bR,11¢8)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.

Hdn hop thu duge & trén duge hoa tan trong nudc amoniac déc (3mL)

trong binh phuc hoi thé tich 50mL va dung dich dugc gia nhiét & nhiét do
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80°C trong thoi gian 18 gio trong éng day kin bing nut cao su. Hon hop phan
ung dugc cd trong didu kién 4p sudt giam va phan con lai dugc cho tién hanh
sic ky cot (aminosilicagel, 7g) st dung metanol va cloroform (gradien nong
do tir 10 dén 50%) 1am dung méi rira giai. San pham thé thu dugc duge nghién
bot bing cach st dung metanol (0,2mL) va t-butyl metyl ete (3mL) & thu
duoc hop chat néu & phan dé muc nay (23mg, 41%).

'H NMR DMSO-ds: 9,08 (s, 1H), 7,53 (dd, 0,7H, J = 6,9, 8,7Hz), 7,47 (dd,
03H, J = 7,3, 9,2Hz), 6,92 (d, 0,7H, J = 8,2Hz), 6,87 (d, 0,3H, J = 7,8Hz),
6,39-6,58 (m, 4H), 4,42-4,45 (m, 0,7H), 4,13-4,17 (m, 0,3H), 3,89-3,94 (m,
0,3H), 3,71-3,76 (m, 0,7H), 3,61 (d, 0,7H, J = 11,0Hz), 3,45-3,48 (m, 0,3H),
3,15-3,27 (m, 1H), 2,80-3,09 (m, 5H), 2,64-2,73 (m, 1H), 2,13-2,44 (m, 2H),
1,63-1,70 (m, 1H), 1,25-1,59 (m, 2H), 1,12-1,15 (d, 1H, J = 11,0Hz), 1,01-
1,07 (m, 1H), 0,88-0,94 (m, 1H), 0,66-0,74 (m, 1H).

Vi du 36

Téng hop hop chét 4-((18,3aR,5aS,6R,11bR,11¢S)-1 4-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metyl-1 ,2-dihydro-3H-pyrazol-3-on

[Cong thic 53]

Hop chét (18,3aR,5a8,6R,11bR,11cS)-14-(Xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-ol (30mg, 86umol), axit 3-metoxy-1-metyl-1H-
pyrazol-4-carboxylic ~ (29mg, 0,19mmol), diisopropyletylamin  (75uL,
0,43mmol) va HATU (72mg, 0,19mmol) dugc cho phén tGng theo cach thuc
twong tu nhu céch thirc trong vi du 1, chi khac & chd, duy nhat THF (2mL)
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duoc st dung lam dung moi. B6 sung dungv dich 1,4N chira amoniac trong
metanol vao dung dich phéan ung dé két thic phan tng va tiép theo, dung dich
phan Ung dugc co trong didu kién 4p sudt giam. Phén con lai duoc tao huyén
phu trong dung dich nuéc natri hydrocarbonat bdo hoa va tiép theo, huyén phu
duoc chiét bé‘mg cloroform. Lép hitu co duge 1am kho trén natri sulfat khan,
chit khéng hoa tan dugc tach riéng bang cach loc va tiép theo, phan dich loc
duoc co trong diéu kién é&p suét giam. Phéan cin thu dugc dugce cho tién hanh
sic ky cot (silicagel, 10g) str dung metanol va etyl axetat (gradien nong do tur
0 dén 30%) lam dung moi rira giai va bing cach d6 dugc tinh ché dé thu dugc
hop chit ((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
1,2,3a,4,5,6,7,11c-octahydro-3H-6,1 1b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-yl)(3-metoxy-1-metyl-1 H-pyrazol-4-yl)metanon
(33,3mg, 80%) dudi dang chét vo dinh hinh mau vang nhat.

'H NMR CD;0D: 7,69 (s, 0,7H), 7,55 (s, 0,3H), 6,90-6,96 (m, 1H), 6,63 (d,
0,7H, ] = 2,8Hz), 6,53-6,58 (m, 1,3H), 2,78-5,02 (m, 8H), 3,90 (s, 3H), 3,73
(s, 2,1H), 3,68 (s, 0,9H), 2,53-2,57 (m, 1H), 2,31-2,33 (m, 2H), 1,90-2,09 (m,
2H), 1,66-1,76 (m, 1H), 1,51-0,78 (m, 7H), 0,45-0,48 (m, 2H), 0,09-0,12 (m,
2H).

B sung hop chét ((1S,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-1,2,3a,4,5,6,7,11 c-octahydro-3H-6,11b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3-yI)(3-metoxy- 1-metyl-1H-
pyrazol-4-yl)metanon (15mg, 31pumol) thu dugc ¢ trén vao binh thét ¢d day
tron thé tich 30mL va hoa tan trong metylen clorua (1mL). Dung dich 1,0M
chtra bo tribromua trong metylen clorua (153pL, 0,15mmol) duoc bd sung vao
dung dich trong diéu kién lam lanh bang nudc d4 va hon hop tao ra duge
khudy & nhiét d6 trong phong trong thoi gian 1 gio. Dung dich 1,4N chua
amoniac trong metanol duoc bd sung dé két thiic phan tmg va tiép theo, dung
dich phan ung dugc c6 trong diéu kién ap sudt giam. Phan con lai duoc tao
huyén ph trong dung dich nuéc natri hydrocarbonat bao hoa va tiép theo,
huyén phu dugc chiét bang cloroform. Lép hitu co duge 1am khé trén natri

sulfat khan, chét khong hoa tan dugc tach riéng béng cach loc va tiép theo,
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phan dich loc duoc cd trong diéu kién ap sudt giam. Phan con lai thu duoc
duoc cho tién hanh phuong phap TLC diéu ché str dung metanol chira nuée
amoniac va cloroform (ndng dd, 10%) lam dung méi hién hinh dé thu dugc
hop chét néu & phéan ¢ muc nay (10,6mg, 73%) dudi dang chét vo dinh hinh
mau vang nhat.

'H NMR DMSO-dg: 11,47 (s, 0,1H), 11,37 (s, 0,9H), 9,11 (s, 1H), 8,09 (s,
0,9H), 7,48 (s, 0,1H), 6,94 (d, 1H, J = 8,2Hz), 6,60 (d, 1H, J = 2,3Hz), 6,54
(dd, 1H, J = 8,2,2,3Hz), 4,33-4,50 (m, 1H), 2,50-4,07 (m, 12H), 2,19-2,34 (m,
2H), 1,80-2,00 (m, 2H), 1,58-1,65 (m, 1H), 0,70-1,43 (m, 6H), 0,38-0,53 (m,
2H), 0,02-0,16 (m, 2H).

Vidu 37

Téng hop hop chét 5-clo-3-((18,3aR,5aS,6R,11bR,11cS)-14-
(xyclopropylmetyl)-10-hydroxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-
(epiminoetano)-1,5a-metanonaphto[1,2-e]indol-3 -carbonyl)pyridin-2(1H)-on

[Cong thtrc 54]

D\/N\T AN

[

Hop chét (1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-10-ol  (20mg, 57umol), axit 5-clo-2-o0x0-1,2-
dihydropyridin-3-carboxylic (22mg, 0,13mmol), diisopropyletylamin (50pL,
0,29mmol) va HATU (72mg, 0,13mmol) dugc cho phéan tmg theo cach thuac
twong tu nhu cich thic trong vi du 1, chi khac & chd, duy nhat THF (ImL)
duoc st dung lam dung moi. B sung dung dich 1,4N chtra amoniac trong
metanol vao dung dich phan tmg dé két thic phan tmg va tiép theo, dung dich
phan Ung dugc cd trong didu kién ap suat giam. Phén con lai dugc tao huyén
pht trong dung dich nudc natri hydrocarbonat béo hoa va tiép theo, huyén phu

duoc chiét béng cloroform. Lép hitu co duge lam khé trén natri sulfat khan,
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chit khong hoa tan duoc tach riéng béng cach loc va tiép theo, phén dich loc
duoc ¢d trong diéu kién ap sudt giam. Phan cdn thu dugce dugc cho tién hanh
sic ky cot (aminosilicagel, 8g) st dung metanol va etyl axetat (gradien ndng
d6 tir 0 dén 80%) lam dung mai rira giai va bang cach do duge tinh ché dé thu
duoc hop chét néu & phﬁn dé muc nay (11,6mg, 40%) 1a chét vo dinh hinh
mau nau.

'H NMR DMSO-dg: 11,99 (br s, 1H), 9,06 (br s, 1H), 7,68 (s, 0,7H), 7,59 (s,
0,3H), 7,48 (d, 1H, J = 2,3Hz), 6,89 (d, 0,7H, J = 8,2Hz), 6,85 (d, 0,3H,J =
8,2Hz), 6,40-6,56 (m, 2H), 4,25-4,32 (m, 0,7H), 3,93-3,98 (m, 0,3H), 3,78-
3,84 (m, 0,3H), 2,11-3,62 (m, 10,7H), 1,68-1,91 (m, 2H), 1,48-1,63 (m, 1H),
0,87-1,46 (m, 4H), 0,50-0,79 (m, 2H), 0,29-0,47 (m, 2H), 0,06-0,12 (m, 2H).

Viduy 38

Tbng hop hop chét 5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,11c-octahydro- 1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1 ,3-dimetylpyrimidin-2,4(1H,3H)-dion

[Cong thirc 55]

Theo céich thic twong tu nhu cch thuc trong vi du 1, hop chét
(1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-2,3,3 a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-¢]indol-10-o0l
(35mg, 98umol), axit 1,3-dimetyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
carboxylic (35mg, 0,19mmol), trietylamin (70uL, 0,50mmol) va HATU
(145mg, 0,38mmol) dugc cho phan ting, tiép theo, bd sung dung dich 2N chira
amoniac trong metanol vao dung dich phan tng dé két thuc phan Umg va tiép
theo, dung dich phan ung dugc cd trong didu kién 4p suét giam. Phan con lai
duoc tao huyén phu trong dung dich nuéc amoniac 6% (20mL) va huyén phu

duoc chiét bang etyl axetat (15 mL x 2). Céac 16p hitu co két hop duoc ria
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bang nudc mudi bdo hoa (10mL) va tiép theo, lam kho trén magie sulfat khan.,
Chét khong hoa tan dugc tach riéng bang cach loc va tiép theo, phén dich loc
duoc cd trong didu kién 4p sudt giam. Phan con lai duge cho tién hanh séc ky
cot (aminosilicagel, 10g) st dung metanol va etyl axetat (gradien ndng do tir 0
dén 30%) 1am dung moi rira giai va bing cach d6 duge tinh ché. Chat dang xi-
r6 thu duoc duogc hoa tan trong metanol (0,2mL), tiép theo, nghién thanh bdt
bing cach bd sung t-butyl metyl ete (3mL) vao dung dich va dugc thu gom
bang céach loc d8 thu dugc hop chat néu & phan dé& muc nay (39mg, 76%) dudi
dang bot mau tréng.

'H NMR CD;0D: 7,82 (s, 1H), 6,92-6,98 (m, 1H), 6,52-6,65 (m, 2H), 4.53-
4.62 (m, 1H), 4,02-4,18 (m, 1H), 3,50-3,80 (m, 2H), 3,42 (s, 2H), 3,37 (s, 1H),
3,33 (s, 2H), 3,31 (s, 1H), 2,81-3,18 (m, 5H), 2,57-2,59 (m, 1H), 2,30-2,38 (m,
2H), 1,93-2,09 (m, 2H), 1,67-1,78 (m, 1H), 1,43-1,59 (m, 2H), 1,10-1,29 (m,
2H), 0,81-0,95 (m, 2H), 0,44-0,53 (m, 2H), 0,08-0,17 (m, 2H).

Vidu 39

Téng hop hop chét 6-((18,3 aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
metoxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on

[Cong thirc 56]

Thuc nghiém dugce tién hanh theo cach thic tuong ty nhu céch thic
trong vi du 1.

Hop chat (1S,3aR,5aS,6R,11bR,1 1¢S)-14-(xyclopropylmetyl)-10-
metoxy-2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol (82mg, 0,23mmol) didu ché theo phuong phap dugce
moé ta trong tai liéu WO2013/035833, vi du 67, trietylamin (200uL,
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1.43mmol) va HATU (167mg, 0,44mmol) duge cho tién hanh phan tng. Tiép
theo, bd sung etanolamin (200uL) va metanol (1mL) vao dung dich phan ung
dé két thuc phan tng va tiép theo, hdn hop phan img dugc pha lodng bang etyl
axetat (50mL) va dugc rua béng dung dich nudc amoniac 6% (S0mL). Lép
nuée duoc chiét bang cloroform (30mL x 2) va céc 16p hitu co két hop dugc
lam kho trén natri sulfat khan. Chit khong hoa tan dugc tach riéng béng céach
loc va tiép theo, phﬁn dich loc duogc c6 trong diéu kién ap suét giam. Phén con
lai duoc cho tién hanh sic ky cot (aminosilicagel, 7g) st dung metanol va etyl
axetat (gradien ndng dd tir 10 dén 50%) 1am dung moi rira giai va bang céach
d6 dugc tinh ché. Chét dang xi-rd thu dugc duge hoa tan trong metanol
(0,2mL) va tiép theo, dugc nghién bot béng céach bd sung t-butyl metyl ete
(3mL) vao dung dich. Bot thu dugc duge lam khé & nhiét do 100°C trong thoi
gian 16 gio trong didu kién 4p suét giam d8 thu duoc hop chat néu & phéan dé

muc nay (87mg, 100%) dudi dang chit dang vo dinh hinh mau tring.

'H NMR DMSO-dg: 7,5 (br s, 1H), 6,97-7,03 (m, 1H), 6,45-6,73 (m, 4H),
4,40-4,45 (m, 0,7H), 3,84-3,89 (m, 0,3H), 3,69 (s, 3H), 3,55-3,62 (m, 1H),
2.05-3.22 (m, 4H), 2,79-2,84 (m, 2H), 2,13-2,62 (m, 4H), 1,79-1,87 (m, 2H),
1,26-1,60 (m, 3H), 0,99-1,14 (m, 3H), 0,70-0,74 (m, 1H), 0,54-0,61 (m, 1H),
0,39-0,40 (m, 2H), 0,00-0,07 (m, 2H).

Vi du 40
Tht nghiém chirc nang thu thé opioit

Céc hoat tinh chirc nang cta hop chét duogc cung cip béi sang ché 1én
c4c thu thé p, & va x opioit dugc khao sat.
Phuong phap:

Thir nghiém dugc tién hanh bang cach st dung bd kit Lance Ultra
cAMP (PerkinElmer) theo phuwong phap dugc xéc dinh trude cho b kit nay.
Khi danh gia vé hoat tinh chd van, céc t6 bao CHO biéu hién mdi mot trong )
c4c thu thé opioit & ngudi (8, p va k, cac mé s6 truy cap va ma s6 danh muc
duoc néu ra dudi day) va 10uM cua mdi mot hop chét thir nghiém duge cho

phan ung trong thoi gian 30 phut trong dung dich dém phén tich (1 x HBSS,
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IM HEPES, pH 7,4, 250mM IBMX (isobutylmetylxanthin), BSA 7,5%) voi
su c¢6 mat cua forskolin. Sau do, chét phét hién cAMP dugc dé trong bo kit
duoc bd sung vao d6 va sau thoi gian 1 gio, xdc dinh sy phat huynh quang
phéan giai theo thoi gian dugc tién hanh bang cach st dung thiét bi doc dia
EnVision (PerkinElmer). Hop chit thir nghiém va thudc d6i chung (8: SNC8O0,
u: DAMGO, «: U-69593) dugc danh gia trong khoang ndng do tir 1072 dén
10°M, dudng cong dap ung lidu lugng ctia mdi mot hop chit thur nghiém thu
duoc tir cac gid tri huynh quang tai 665nm va gid tri ECso va gia tri Emax dugc
tinh toan. Gia tri Emax duoc tinh toan 1a ty 1€ clia phan Gng t8i da ctia hop chét
thtr nghiém trén phan Ung td1 da ctia mdi mot thudc dbi chimg, gia tri nay
duoc tinh 1a 100%.

SNC80:

(+)-4-[(0R)-a-((2S,5R)-4-alyl-2,5-dimetyl-1 -piperazinyl)-3-metoxybenzyl]-
N,N-dietylbenzamit

DAMGO:

[D-Ala? N-MePhe*,Gly-ol]enkephalin

U-69593:

(+)-(5a,70,8B)-N-Metyl-N-[7-(1-pyrolidinyl)-1 -oxaspiro[4.5]dec-8-

yl]benzeneaxetamit

Céc ma sb truy cap va ma s6 danh muc
§: Ma sé danh muc CT4607, M sb truy cap NM_000911,2
w: M s danh muc CT4605, M4 sb truy cap NM_000914
«: M s6 danh muc CT4606, Ma s6 truy cap NM_000912

(ChanTest Corporation)
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Bang 6
Vi du Thu thé § Thu thé p Thu thé «
Gia tri Emax Giatri | Emax | Gia tri Emax
ECso (%) ECso (%) ECso (%)
(nM) (nM) (nM)
1 <3 88 N.C. 8,3* > 1 12
3 <3 98 > 1 20 <1 15
4 <3 86 N.C. 5,5% >10 27
5 <3 81 > 1 9,7 <1 20
6 <3 97 > 10 7,7 N.C 3,2%
7 <3 99 >1 10 N.C -0,9%*
8 <3 70 > 1 8,6 <1 21
9 <3 74 <1 15 <1 14
10 <3 74 N.C. 6,0* N.C -0,7*
11 <3 76 > 1 11 N.C -2,5%
14 <3 95 >1 8,1 N.C 5,7*
16 <3 92 >1 19 <1 29
19 <3 91 > 1 19 N.C 0,6*
28 <3 92 > 1 16 <1 13
31 <3 97 >10 7,7 N.C 3,2%
32 <3 70 > 1 8,6 <1 21

N.C.: Vi phan tmg t6i da khong dat dugc & ndng dd toi da (10uM), nén khéng
tinh duoc gia tri EDso.

*: Vi phan ung tdi da khong dat duoc & ndng d6 tdi da, nén tbc @6 phan ting &

ndéng do tdi da duoc dua ra 1am gié tri tham chiéu.

Nhu duoc thé hién trong bang 6, c6 thé khang dinh ring, hop chét theo
séng ché ¢é céac hoat tinh cht van manh dbi véi thu thé & opioit, nhung khong

¢6 hoat tinh cht van hodc chi c6 hoat tinh chu vén rat yéu doi voi céc thu thé

L va K.
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Vidu 41
Th nghiém theo md hinh chit thap néng cao & chudt nhét
Phuong phap thtr nghiém

DPé thu nghiém, chudt C57BL/6N duc 5 dén 6 tuan tudi duoc st dung.
Trén thiét bi mo6 hinh chit thdp ning cao gdm c6 mot dudong chay khong véach
chin (nhanh mé, chiéu rong 6cm, chiéu dai 30cm) va mot dudng chay co vach
chin (nhéanh dong, chiéu rong 6cm, chiéu dai 30cm, d6 cao cua vach chén 1a
15cm) va c6 d6 cao 40cm, chudt dugce dua vao sao cho hudng t6i duong chay
¢ vach chén va duogc cho phép tu nhién di vao trong mo hinh chit thép nang
cao. Mdi mdt chit thr nghiém dugc hoa tan trong nudc mudi hoac HCI
0,005N trong nuéc mudi va duge tiém dudi da & phén lung 30 phut trude khi
b4t dau thir nghiém. Tai thoi diém bit ddu thir nghiém, video ghi béng ca-mé-
ra video duoc khéi ddng, thoi diém ma tai d9, chudt di vao trong md hinh chit
thap ning cao duoc coi 1 bit dAu thir nghidm va hanh vi tim kiém dugc ghi lai
trong thoi gian 5 phit. Trén co s& cua hinh anh video, thoi gian luu lai &
dudng chay duge x4c dinh va ty 1& thoi gian luu trd duong chay khong vach

chén (%) dugc tinh toan.
Két qua thir nghiém

Nhu duge thé hién trén cac Fig.1 va 2, tir thir nghiém nay, dd phat hién
ra ring, viéc dung theo dudng dudi da cla hop chét 1 (hop chét duge mo ta
trong vi du 1) va hop chét 7 (hop chit dugc mo ta trong vi du 7) & mirc lidu
lwong 14n lugt 3mg/kg va 1mg/ke, 1am gia ting déng ké ty 18 thoi gian luu trd
& duong chay khong vach chén va do d6, c6 thé khing dinh rang, cac hop chét
néu trén thé hién céc tic dung gidng chdng lo au. Hop chét 3 (hop chét duge
mé ta trong vi du 3), hop chét 9 (hop chét dugc md ta trong vi du 9) va hop
chat 10 (hop chét duoc md t& trong vi du 10) cling ching t6 khuynh huodng
lam ting ty 18 thoi gian luu trdl & dudng chay khong vach chén (cac Fig.3 dén
5).

Vidu 42

Thi nghiém theo md hinh chit thép nang cao & chudt cbng
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Té4c dung chéng lo 4u cla cac hop chat cung cap bdi sang ché dugce

khao st bing thir nghiém theo md hinh chir thap nang cao & chudt cbng.
Phuong phéap thtr nghiém

Pé thir nghiém, chudt Wistar duc 7 dén 9 tuan tudi duoc st dung. Trén
thiét bi mé hinh chit thap ning cao gbdm c6 mdt dudng chay khoéng vich chin
(chidu rong 10cm, chiéu dai 50cm) va mot duong chay c6 vach chén (chiéu
rong 10cm, chiéu dai 50 cm, d6 cao cua vach chén 1a 30cm) va ¢6 chiéu cao
50 cm, chudt duoc dua vao sao cho hudéng téi duong chay co vach chin va
duoc cho phép tu nhién di vao trong md hinh chir thép nang cao va hanh vi
tim kiém duoc quan sét trong thoi gian 5 phit. Mbi mot chét thir nghiém duge
hoa tan trong dung dich nuéc xyclodextrin 4,5% va dugc dung theo duong
ubng 2 gio trudce khi bit dau thtr nghiém. Dit liéu thr nghiém dugc phén tich
tu dong béng cach st dung phén mém phan tich hoat dong hinh anh video
(Smart3,0, PanLab S.L., PanLab) va ty 1¢ thoi gian luu trd ¢ duong chay

khong véach chén (%) duoc tinh toan.
Két qua thir nghiém

Nhu dugc thé hién trén Fig.6, tir thir nghiém nay, d& phat hién ra rang,
viéc dung theo duong udng véi lugng 3mg/kg cla mdi mot trong sb cac hop
chat 7 (hop chat duge md ta trong vi du 7), hop chét 3 (hop chit duge mo ta
trong vi du 3) va hop chéat 10 (hop chit duoc md ta trong vi du 10) lam gia
ting déng k& ty 1¢ thoi gian luu tri & dudng chay khong véch chan va do do,
c¢6 thé khing dinh rang, cac hop chAt néu trén thé hién céc tic dung gidng
chdng lo 4u.

Viduy 43
Thir nghi€ém tc ché kénh kali & gen hERG (gen lién quan ether-a-go-go-& nguoi)
Phuong phap thtr nghiém

Thir nghiém duogc tién hanh bang thiét bi kep rap mdi tu dong Port-a-
Patch (Nanion Technologies) sit dung cac té bao CHO biéu hién 6n dinh kénh
hERG (mua tir Channelopathy Foundation). Dién thé mang cua té bao dugc
duy tri & miac —80mV, tiép theo, tién hanh 4p dung xung kht cyc ¢ muc
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+20mV trong thoi gian 1,5 gidy va xung thir nghiém tiép theo & mic ~50mV
trong thoi gian 1,5 gidy véi tdn s6 1 1an trén 10 gidy va dong hERG duoc
khing dinh 1a dong dién dudi dugc cam Ung boi xung thir nghiém. Hop chét
thtr nghiém dugc hoa tan trong dich ngoai bao (137mM NaCl, 4mM KClI,
1,8mM CaCl,, ImM MgCl,, 10mM D(+)-glucoza, 10mM HEPES, pH 7.,4) va
dung dich dugc tao hdi luu & nhiét d6 trong phong trong thoi gian 5 phut. Ty
1€ tc ché thu dugc tir ty 1& cta gid tri dong dién dudi quan sat dugc sau khi
hop chét dugc 4p dung dua vao gid tri dong dién dudi quan sat dugc trude khi
hop chéit duoc 4p dung, gid tri ndy dugc tinh la 100%. Dé thir nghiém, cdc tac
gia sang ché da st dung cac té bao thé hién gia tri dong dién dudi dinh khong
nho hon 300 pA, dong dién dudi két thic nhdé hon 10% so voi gid tri dong
dién ban du va dong dién rod nhd hon 200 pA.

Két qua thir nghiém
Két qua thtr nghiém duogc thé hién trong bang 7.

Trong bang, cac hop chat 1,3, 7,9 va 10 1a cac hop chét 1an luot duoc
mo ta trong cac vidu 1,3, 7,9 va 10.

Tir cac két qua thé hién trong bang 7, nhin thdy 15 rang tat ca cac hop
chét thtr nghiém chi thé hién cac tac dung e ché yéu.

Mic khac, di duge bdc 16 ring, cac hop chat boc 19 trong tai liéu
WO02013/35833 (tai liéu sang ché 4) bao gdm céc hop chat c6 céc tic dung U
ché hERG manh.

Bang 7
Vi du Nong do T4c dung tc ché kénh hERG

Hop chét 1 10uM <50%
Hop chét 3 10uM <50%
Hop chat 7 10pM <50%
Hop chét 9 10uM <50%
Hop chat 10 10uM <50%
Hop chét so sanh 1 10uM >50%
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Hop chét so sanh 2 10pM >50%

Hop chét so sanh 1: Hop chét trong tai liéu WO2013/35833, vi du 93 (hop
chét 104)

Hop chét so sanh 2: Hop chét trong tai liéu WO2013/35833, vi du 205 (hop
chét 267)

Vidu 44

Thir nghiém Uc ché phan ung ting cam xuc s dung chudt da loai bo thuy
khiru giac (OBX)

Phuong phép thtr nghiém

Theo phwong phép cla tac gia Saitoh et al. (Saitoh A, Yamada M,
Yamada M, Takahashi K, Yamaguchi K, Murasawa H, Nakatani A, Tatsumi Y,
Hirose N and Kamei J: Anti-depressant-like effects of the delta-opioid
receptor agonist SNCZ0 ((+)-4-[(alphaR)-alpha-[(2S,5R)-2,5-dimethyl-4-(2-
propenyl)-1-piperazinyl]-(3-methoxyphenyl)methyl] -N,N-diethylbenzamide)
in an olfactory bulbectomized rat model, Brain Res., 2008, 1208:160-169), cac
chudt OBX duoc chudn bi bing cach chiét ldy cac thury khiru gide & chudt va
tiép theo, nudi dudng chudt chudt trong mdi truong tach biét. Phan Ung tang
cam xuc duoc danh gia vao ngay 14 sau khi phau thuét va trude khi phan vao
cac nhom va 2 gid sau khi st dung vao cic ngay 1, 4, 7, 10 va 14 cua giai
doan sir dung theo céc tiéu chudn danh gi4 phan Ung tdng cam xuc cla tac gia
Gomita et al. (Gomita et al., Behavioral pharmacological and
electroencephalographical studies of 7-chloro-1-methyl-5-phenyl-1H-1,5-
benzodiazepine-2,4-(3H,5H:)-dione  (Clobazam), Folia Pharmacologica
Japonica, 82, 267 (1983)). Thudc duge dung theo dudng dudi da moi ngay
mot 14n lién tuc trong thoi gian 14 ngay. Pé lam thudc d6i ching duong,
fluoxetine, day la thube e ché tai hap thu serotonin chon loc (SSRI), dugc su

dung. D& lam dung mdi, xyclodextrin 1% (CD) dugc st dung.
Két qua thir nghiém

St dung 0,1mg/kg cua chét thtr nghiém (hop chét dugc md ta trong vi

du 7 néu trén) lam giam dang ké céc phan ng ting cam x0c cua chugt OBX
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tir ngdy 4 cua giai doan st dung so véi nhém st dung dung mdi va phuc hdi
tinh trang thdm chi 6 mirc co thé so sanh duoc v4i mire ctia chudt thuéc nhom
phiu thuat gia vao ngdy 7 cia giai doan s dung. Viéc sit dung 1mg/kg cua
chét thir nghiém lam giam dang ké cac phan mg tdng cam xuc cla chugt OBX
tir ngdy 1 clia giai doan st dung so v&i nhom sir dung dung moi va phuc hoi
tinh trang tham chi & mdc so sanh dugc voi tinh trang cua chudt thugoc nhom
phau thuat gia vao ngay 4 cua giai doan st dung. Céc tac dung nay dugc duy
tri toi ngdy 14. Mic khéc, viée st dung fluoxetine véi luong 10mg/kg lam
giam dang ké cac phan tng ting cam xuc clia chudt OBX vao ngay 14 cua giai

doan st dung so v6i nhém str dung dung moi.

Tir khao st & trén, c6 thé thy ring, chit thir nghiém c6 thé c6 kha
nang thé hién cic tac dung dang chéng trim cam tham chi ngay ca dung duy
nhét, khac vai SSRI. Ciing c6 thé thiy ring, sy quen thude c6 thé khong bi

gdy ra d6i voi tc dung dang chdng trAm cam cla chét thir nghiém.
Vidy 45

Mau chudt bi bénh Parkinson géy ra boi reserpine

Phuong phap thtr nghiém

Chuot ICR duc (5 tuan tudi, Japan SLC) c6 dugc va dugc st dung sau

giai doan lam thich nghi (5 dén 12 ngay).

M3u chudt bi bénh PD duoc chuén bi v6i su tham khéo bdo céo cua tac
gia Hille et al. (Exp. Neurol., 2001, 172:189). Mau chudt nay duge chuén bi
bang cach st dung reserpine theo dudng trong phiic mac (5mg/kg) 18 dén 24
gid true khi bat dau thir nghiém. Thir nghiém dugc tién hanh bang cach st
dung theo duong dudi da hgp chét thtr nghiém cho méi modt chudt vao ngay
thtr nghiém, ngay khi dua chudt vao 16ng dé theo ddi hoat dong vén dong va
do khoang cach di chuyén trong thoi gian 60 phit.

Két quéa thir nghiém

Vi viéc st dung chat thir nghiém (hop chit dugc mo ta trong vi du 7

néu trén) & mirc 10mg/kg lam gia tdng dang ké hanh vi tim kiém va ca khuynh

huéng gia ting hanh vi ding dugc phat hién, méc du khong c6 y nghia (P =
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0,16), nén tac dyng chira tri bénh Parkinson cua chét thtr nghiém dugc dé xuét.
Viduy 46

Dénh gi4 st dung mau chudt bang quang tang hoat géy ra b&i nhdi mau ndo
Phuong phap thtr nghiém

MAu chudt gdy tic dong mach ndo gifra tam thoi duge chuén bi bang
cach st dung chudt duc SD 8 tudn tudi trong diéu kién gdy mé ho hép bang
isoflurane. Vao ngay tiép theo, ¢d chudt duge cat hé chut it trong diéu kién
gdy mé ho hap bang isofluran va mot dng thong dé str dung dugc ¢ dinh &
tinh mach canh va hudng vé phia lung. Phuong phap phau thuét do ap luc
bang quang cling dugc tién hanh va dau con lai cta 6ng thong ludn vao trong

bang quang dugc dan vé phia lung va dugc ndi véi ddu quay dng thong.

Vao ngay 4 sau khi phau thuét gay thiéu mau cuc bo ndo, phuong phap
do &p luc bang quang dugc tién hanh trong diu kién khong gdy mé va khong
giam gilr. Ap suéat trong bang quang duge do trong mot thoi gian 6n dinh, tiép
theo, moi trudng dugc dung theo dudng tinh mach va gia tri ap lyc dugc do
trong khoang 30 phit 1a gid tri trudc khi dung chét thir nghiém. Tiép theo, chét
thr nghiém duge dung theo céach Iy tién va theo duodng tinh mach tir lidu
luong thap nhét v&i cac khoang gidn cach khoang 30 phit va gié tri duoc do
trong khoang 30 phut sau mdi mdt 14n dung. Déi véi cac chudt duge xac dinh
1 bidu hién ching dai rat (khoang cach di ticu 1a 10 phut hodc it hon) khi xéc
dinh trude khi st dung, ap suét tinh trong bang quang, ap sudt tai thoi diém
tidu tién, khoang cach di tiéu va lugng nudc tiéu don dugc do tai mdi mot thoi
diém.

Két qua thir nghiém
Két qua do duge thé hién trong bang 8.

Nhu duoc thdy 5 tir cac két qua duoc thé hién trong bang 8, chét thu
nghiém (hop chét dugc mé ta trong vi du 7 néu trén) khong anh hudng dén ap
suét tinh trong bang quang va 4p suét tai thoi diém tiéu tién & tat ca cac mirc
lidu Iugng. Mic khac, khoang cach di tiéu va lugng nudc tiéu don da ching t6

khuynh hudng gia tdng phu thudc lidu luong va do do, tac dung cai thién
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chung déi rat cia chét thir nghiém duge dé xuét.

Bang 8

Thé mang |0,0lmg/kg |0,1mg/kg
Ap suét tinh (mmHg) 10,6%1,3 9,5+1,3 9,6%1,1
Ap sudt tai thoi diém tiéu 41,4+10,0 | 42,9+10,7 | 42,8+9,7
tién (mmHg)
Khoéng cach di tiéu (gidy) 384,4£63,2 | 450,7£76,9 |547,4+122,5
Luong nudc tiéu don (g) 0,288+0,061 | 0,310£0,068 | 0,403+0,129

Gié tri trung binh + do 1&ch chuén (n = 5)
Vi du 47
Thit nghiém vé do n dinh chuyén hoa
Phuong phéap thtr nghiém

Céc vi lap thé gan nguoi va chét thtr nghiém dugc cho phan tng trong
mdt thoi gian xac dinh (0 dén 60 phut). Chét thir nghiém, chat thir nghiém nay
khong dugc chuyén hoa trong mau phan ung, dugc do va ty 1& con lai dugc
tinh toan. T¥ 1& chét thir nghiém con lai tai thoi diém khi thoi gian phan tng la
0 gio dugce 14y 14 100%. Ty 1& con lai sau khi 4 duogc vé& dd thi dua vao thoi
gian 13 dd thi déng tuyén logarit dé thu duoc dudng hdi quy (y = 100e™, k =
d6 nghiéng cta duong thing: hing sd ty 1& thanh thai) va do thanh thai chuyén
hoéa CLiy (mL/phut/kg) dugc tinh toan bang céach st dung phuong trinh sau.
CLin* = k(-phtt) x 52,5 (mg protein MS/g gan) x 26 (g gan/kg)/protein MS
(mg protein MS/mL)

*. Davies, B. and Morris T., Physiological parameters in laboratory animals
and humans, Pharm. Res., 10(7):1093-1095, 1993

Két qua thir nghiém

Két qua thir nghiém dugce thé hién trong bang 9.
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Bang 9
Vidul | Vidu?7 | Vidy10 | Vidu 16 | Hop chit so sanh 1
Clint 19 5,6 13 18 25

Hop chét so sanh 1: Tai liéu WO2013/35833, vi du 93 (hop chat 104)

Nhu duoc thiy ro tir két qua dugce thé hién trong bang 9, ¢6 thé thay
rang, hop chét theo sang ché cé do én dinh chuyén hoa thich hgp. Mt khac,
c6 thé thdy ring, cac hop chit mo ta trong tai lidu WO2013/35833 (tai lidu
sang ché 4) bao gém céc hop chét thé hién do dn dinh chuyén hoéa khong thich
hop.

MO ta cac ki hiéu

Trén cac hinh vé tu Fig.1 dén Fig.6, truc tung dé chi ty 1& thoi gian luu

trad & duong chay khong vach chén va truc hoanh dé chi thudc thir nghiém va

liéu luong cta no.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc chung (I) sau déy:

()

trong d6 R'1a hydro; Ci.10 alkyl; Ce-10 aryl; Ca.6 alkenyl; xycloalkylalkyl ma &

d6 gbc xycloalkyl ¢ 3 dén 6 nguyén ti cacbon, va gbc alkylen c6 1 dén 5
nguyén tu cacbon; aralkyl ma & do gbc aryl c6 6 dén 10 nguyén ti cacbon, va
gbe alkylen ¢6 1 dén 5 nguyén t&r cacbon; Css xycloalkyl; hodc
heteroarylalkyl ma & do gbc heteroaryl chua 1 dén 4 nguyén tir khac loai dugc
chon tr N, O va S lam céc nguyén tir tao vong, va gbc alkylen c6 1 dén 5

nguyén tir cacbon,

R? 1a vong di vong chtra 1 dén 4 nguyén tir khac loai dugc chon tr N, O
va S va it nhat 12 mot nguyén t& cacbon lam céc nguyén ti tao vong, chua it
nhit 13 mot tp hop gdm cic nguyén tir tao vong lidn k& duoc lién két bdi lién

két doi, va con duoc thé bang it nhét 12 mot nhoém oxo,
R2 lién két véi Y qua nguyén tit cacbon 13 nguyén tir tao vong ciia R?,

R3, R*, va R%, ma giébng nhau hodc khic nhau, 1a hydro; hydroxy;
halogen; xyano; carbamoyl; Cis alkoxy; Ce.10 aryloxy; Ci.s alkanoyloxy;
nitro; amino; Cy.g alkylamino; Ce.1o arylamino; hodc axylamino ma & dé gbe

axyl co 2 dén 6 nguyén ti cacbon,
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R va R, ma gidng nhau hoic khac nhau, 13 hydro; flo; hodc hydroxy,

hodic R® va R® két hop v6i nhau dé thé hién =0,
R7 va R% ma giéng nhau hodc khéac nhau, 13 hydro; flo; hodc hydroxy,

R? va R'°, ma giéng nhau hodc khéc nhau, 1a hydro; Ci alkyl; Ce-10
aryl; heteroaryl chura 1 dén 4 nguyén tir khéc loai dugc chon tr N, O va S lam
c4c nguyén tir tao vong; aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tu
cacbon, va gdc alkylen c6 1 dén 5 nguyén tir cacbon; heteroarylalkyl ma & dé
gbc heteroaryl chira 1 dén 4 nguyén tir khéc loai duoc chon tr N, O va S lam
cac nguyén tir tao vong, va gbc alkylen ¢6 1 dén 5 nguyén t& cacbon;
xycloalkylalkyl ma & do gbc xycloalkyl ¢6 3 dén 6 nguyén tr cacbon, va gbe

alkylen c¢ 1 dén 5 nguyén tir cacbon; hodc Ca. alkenyl,
X 1a O hodc CH,, va
Y 1la C(=0),

véi didu kién 1a Cy.po alkyl 12 R'; gbc alkylen va gbc xycloalkyl cua
xycloalkylalkyl ma & do gbc xycloalkyl ¢6 3 dén 6 nguyén tir cacbon, va gbe
alkylen c¢ 1 dén 5 nguyén tir cacbon 1a R'; gbc alkylen cua aralkyl ma & dé
gbe aryl ¢6 6 dén 10 nguyén t&r cacbon, va gbc alkylen c6 1 dén 5 nguyén tu
cacbon 1a R!; va gdc alkylen cua heteroarylalkyl ma ¢ do gbc heteroaryl chua
1 dén 4 nguyén tir khéac loai dugc chon tr N, O va S 1a cac nguyén tu tao
vong, va gbc alkylen c6 1 dén 5 nguyén tir cacbon la R! ¢6 thé duoc thé bang

it nhat 12 mot phan tir thé duoc chon tir:

1 dén 6 halogen; hydroxy; Ci.¢ alkoxy; Ce.10 aryloxy; Ci. alkanoyl; Ci.s
alkanoyloxy; carboxyl; alkoxycarbonyl ma & dé gbc alkoxy c6 1 dén 6 nguyén
tr cacbon; carbamoyl; alkylcarbamoyl ma & d6 gbc alkyl ¢6 1 dén 6 nguyén tir
cacbon; dialkylcarbamoyl ma & do mdi gbe alkyl c6 1 dén 6 nguyén tlr
cacbon; alkylsulfonyl ma & do gbe alkyl c6 1 dén 6 nguyén t cacbon;
aminosulfonyl; alkylsulfinyl ma & do gbc alkyl ¢6 1 dén 6 nguyén tir cacbon;
alkylthio ma ¢ do gbe alkyl c6 1 dén 6 nguyén tir cacbon; Ci.s alkoxy duge thé
bing 1 dén 6 halogen; va arylcarbonyl ma & do gbe aryl c6 6 dén 10 nguyén

tr cacbon,
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Ce.10 aryl 1a R'; gbc aryl clia aralkyl ma ¢ dé gbc aryl c6 6 dén 10
nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tir cacbon la R'; gbe aryl
ctia Ce.10 aryloxy 1a R?, R*, hodc R’; gbc aryl cia Ce.10 arylamino 1a R?, R?,
hoiic R%; Ce.10 aryl 1a R’ hodc R'%; heteroaryl chta 1 dén 4 nguyén tir khic
loai dugc chon tir N, O va S lam céc nguyén tir tao vong 1a R® hoic R!Y; géc
aryl cua aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tir cacbon, va gbe
alkylen ¢6 1 dén 5 nguyén tir cacbon 1a R’ hogc R'%; va gbc heteroaryl cta
heteroarylalkyl ma & do gbc heteroaryl chira 1 dén 4 nguyén ti khéc loai dugc
chon tir N, O va S lam céc nguyén tlr tao vong, va gbe alkylen c6 1 dén 5
nguyén tir cacbon 1a R® hodc R ¢6 thé duoc thé bing it nhét 1a mot phan tir

thé duoc chon tu:

C1.¢ alkyl; Ci alkoxy; Ci.¢ alkanoyloxy; hydroxy; alkoxycarbonyl ma
& d6 gbe alkoxy cé 1 dén 6 nguyén tir cacbon; carbamoyl; alkylcarbamoyl ma
& d6 gbe alkyl co 1 dén 6 nguyén ti cacbon; dialkylcarbamoyl ma ¢ do mdi
gbc alkyl c6 1 dén 6 nguyén tir cacbon; halogen; nitro; xyano; Ci. alkyl dugc
thé bang 1 dén 3 halogen; C.¢ alkoxy dugc thé bang 1 dén 3 halogen; phenyl;
heteroaryl chtra 1 dén 4 nguyén tir khic loai duoc chon tir N, O va S lam céc
nguyén it tao vong; phenoxy; phenylalkyl ma & do alkyl co 1 dén 3 nguyén tir

cacbon; va metylendioxy,

vong di vong lam R? cé thé ¢, ngoai nhém oxo, cac phan tu thé ma Cs.

10 aryl 1a R! néu trén c6 thé co,

khi R! 13 Cy.10 alkyl, né ¢6 thé dugc thé bang NR''R'?, ma & do R va
R'2, 1a gidng nhau hozc khéc nhau, 1a hydro; Ci.19 alkyl; hodc aralkyl ma & do
gbc aryl c6 6 dén 10 nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tir
cacbon; hodc R!', R!2, nguyén tr nito ma lién két voi R vaR!2, vatuy v, 1
hodc 2 nguyén tur khac loai c6 thé két hop cting véi nhau dé tao thanh vong c6
5 dn 7 canh, va gbc alkylen cuia aralkyl ma ¢ dé gbc aryl c6 6 dén 10
nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tir cacbon 1a R ¢6 thé
duoc thé bing it nhat 1a mot phan tir thé dugc chon tir phenyl, va Ci.6 alkyl
duoc thé bang 1 dén 3 halogen),
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chat hé bién hodc chit ddng phan 1ap thé cua hop chit, hoic mubdi dugc dung

clia nd, hodc solvat cia no.

2. Hop chit, chét hd bién hodc chit ddng phan 1ap thé ctia hop chat, hodc mudi
duoc dung ctia nd, hodc solvat ciia n6 theo diém 1, trong d6 R' 1a Cy.10 alkyl;
xycloalkylalkyl ma & do gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon, va gbe
alkylen c6 1 dén 5 nguyén ti cacbon; hodc aralkyl ma & do gbe aryl c6 6 dén

10 nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tir cacbon.

3. Hop chit, chét hd bién hodc chit ddng phan lap thé cua hop chit, hodc mudi
dugc dung cua nd, hodc solvat clia nd theo diém 1 hodc 2, trong d6 R'la
xycloalkylalkyl ma & do gbe xycloalkyl c6 3 dén 6 nguyén tir cacbon, va gbe

alkylen co 1 dén 5 nguyén tir cacbon.

4. Hop chét, chat hd bién hodc chit déng phan 14p thé cua hop chét, hodc mudi
dugc dung ctia nd, hodc solvat ctia no theo diém 1, trong d6 R! 1a Ca.6 alkyl
duoc thé bang hydroxy; Ci. alkyl duoc thé bing 1 dén 6 halogen; hodc Ca.s
alkyl duogc thé bang C ¢ alkoxy.

5. Hop chét, chat hd bién hodc chat ddng phén 14p thé ciia hop chat, hodc mudi
dugc dung cla no, hodc solvat cia no theo diém 1, trong d6 R! 1a alyl,
flopropyl, 2-(pyridin-3-yl)etyl, 2-(metylsulfonyl)etyl, hoac 2-
(aminosulfonyl)etyl.

6. Hop chét, chat hd bién hoic chét dé)ng phan lap thé cua hop chét, hodc mubi
duogc dung cta nd, hodc solvat cia né theo didm bt ky trong s6 cac diém tir 1
dén 5, trong d6 R? 1a vong di vong c6 5 dén 7 canh chra 1 dén 4 nguyén tir
khéc loai duoc chon tr N, O va S va it nhét 13 mot nguyén tr cacbon lam céc
nguyén ti tao vong, chua it nhét 1a mot tap hop gdm cac nguyén tir tao vong
lidn k& duoc lien két boi lisn két doi, va con dugc thé bing it nhat 1a mot
nhém oxo; hodc vong di vong bao gbm vong di vong néu trén va vong benzen

duoc ngung tu voi no.

7. Hop chat, chét hd bién hodc chit dong phan 1ap thé ctia hop chét, hoic mudi
duoc dung clia nd, hodc solvat ctia né theo diém bat ky trong sb cac diém tir 1

dén 6, trong d6 R? 1a pyridin 1-oxit, ma c6 thé duoc thé bang 1 dén 4 phan tir
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thé duogc chon tir Ci.10 alkyl dugc thé bang 1 dén 3 nguyén tir flo, va Ci.io

alkyl khong duoc thé.

8. Hop chét, chit hd bién hodc chét ddng phan 1ap thé ctia hop chét, hoac mubi
dugc dung cta nd, hodc solvat clia né theo diém bét k¥ trong sb cac diém tir 1

dén 7, trong d6 R? 1a pyridin 1-oxit.

9. Hop chét, chat hd bién hodc chét déng phan lap thé ctia hop chét, hodc mudi
dugc dung cta nd, hodc solvat ciia no theo diém bét ky trong s6 cac diém tir 1
dén 6, trong d6 R? 1a pyridin-2(1H)-on, ma c6 thé dugc thé bang 1 dén 4 phan
ttr thé dugc chon tir Cy.qp alkyl duge thé bing 1 dén 3 nguyén t flo, va Cio
alkyl khong duoc thé.

10. Hop chét, chét hd bién hodic chit dong phan lap thé cta hop chét, hodc
mudi duoc dung clia no, hodc solvat ciia né theo didm bAt ky trong sb cac
diém tir 1 dén 6, va 9, trong d6 R? 1a pyridin-2(1H)-on; 1-(Ci.¢ alkyl)pyridin-
2(1H)-on; hodc 6-(C.6 alkyl)pyridin-2(1H)-on.

11. Hop chat, chét h3 bién hodc chat dong phan lap thé cua hop chét, hodc
mudi duoc dung clia nod, hodc solvat ciia nd theo diém bat ky trong s6 cac
didm tir 1 dén 6, trong d6 R? 14 pyridin-4(1H)-on, ma c6 thé dugc thé bang 1
dén 4 phén t thé duoc chon tir Ci.10 alkyl duge thé bang 1 dén 3 nguyén tr
flo, va C1.10 alkyl khong dugc thé.

12. Hop chét, chit hd bién hoic chét d@)ng phan lap thé cua hop chét, hoic
mudi dugc dung clia nd, hodc solvat clia n6 theo didm bat ky trong sd cac
didm tr 1 dén 6, va 11, trong d6 R? 1a pyridin-4(1H)-on, hodc 1-(Cis
alkyl)pyridin-4(1H)-on.

13. Hop chét, chit hd bién hogc chét ddng phan 1ap thé cua hop chét, hode
mubi dugc dung cta nd, hodc solvat cia n6 theo diém bét ky trong s6 cac
didm tir 1 dén 6, trong d6 R? 1a pyridazin-3(2H)-on, ma co6 thé duoc thé bang 1
dén 3 phén tur thé duoc chon tir Ci.1o alkyl duge thé bing 1 dén 3 nguyén tu
flo, va C1.10 alkyl khong dugc thé.
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14. Hop chét, chat hd bién hodic chit dong phan lap thé cta hop chat, hodc
mudi duge dung ctia nod, hodc solvat ciia n6 theo diém bit ky trong sb cac

didm tir 1 dén 6, va 13, trong d6 R? 1a pyridazin-3(2H)-on.

15. Hop chét, chit hd bién hoac chét déng phan lap thé cta hop chét, hoic
mudi duoc dung ctia nd, hodc solvat ctia né theo didm bat ky trong sb céac
didm tir 1 dén 6, trong d6 R? 1a pyrazin-2(1H)-on, ma ¢ thé duoc thé bang 1
dén 3 phan tir thé duge chon tir Cyio alkyl va Ci.io alkyl dugc thé bang 1 dén 3
nguyén tur flo.

16. Hop chét, chét hd bién hodic chit dong phan lap thé cta hop chét, hodc
mudi duge dung cia nd, hodc solvat ciia nd theo diém bt ky trong s céac

diém tir 1 dén 6, va 15, trong d6 R? 12 pyrazin-2(1H)-on.

17. Hop chét, chét h3 bién hodc chit déng phan lap thé cua hop chét, hodc
mudi dugc dung cla nd, hodc solvat clia n6 theo diém bét ky trong sd cac
diém tir 1 dén 6, trong d6 R? 1a 4H-pyran-4-on, hodc 2H-pyran-2-on, ma co
thé dugc thé bing 1 dén 3 phan tir thé duge chon tir Ci.o alkyl dwoc thé bing
| dén 3 nguyén tt flo, va Cy.i alkyl khong duge thé.

18. Hop chét, chat hd bién hodc chit dong phan 1ap thé cua hop chét, hodc
mubi dugc dung clia nd, hodc solvat cia n6 theo didm bAt ky trong sb cac

diém tir 1 dén 6, va 17, trong d6 R? 13 4H-pyran-4-on, hodc 2H-pyran-2-on.

19. Hop chat, chit h3 bién hodc chit dong phan lap thé cia hop chat, hodc
mudi duoc dung clia nd, hodc solvat clia n6 theo diém bét ky trong s6 cac
diém tir 1 dén 6, trong d6 R? 1a quinolin-2(1H)-on, ma co thé dugc thé bang 1
dén 3 phén tir thé duoc chon tir Cy.19 élkyl duoc thé bing 1 dén 3 nguyén tu
flo, va Cy.10 alkyl khong dugc thé.

20. Hop chét, chit h3 bién hoic chit dong phan lap thé ciia hop chét, hodc

mudi dugc dung cua nd, hodc solvat ciia n6 theo diém bét ky trong sd cac

diém tur 1 dén 6, va 19, trong d6 R? 1a quinolin-2(1H)-on.

21. Hop chit, chit hd bién hodc chit dong phan 14p thé ctia hop chat, hodc

mubi duoc dung clia nd, hodc solvat clia néd theo diém bat ky trong sd cac

didm tr 1 dén 6, trong d6 R? la pyrimidin-4(3H)-on, hodc pyrimidin-
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2,4(1H,3H)-dion, ma c6 thé duoc thé bang 1 dén 3 phan tir thé dugc chon tur
C110 alkyl duge thé bing 1 dén 3 nguyén tir flo, va Cy.1o alkyl khong dugc thé.

22. Hop chét, chat h3 bién hodc chit ddng phéan 1ap thé cta hop chat, hodc
mubi duoc dung ctia nd, hodc solvat ciia nd theo didm bAt ky trong sb cac
didm tir 1 dén 6, va 21, trong d6 R? 1a pyrimidin-4(3H)-on, hogc pyrimidin-
2,4(1H,3H)-dion.

23. Hop chét, chat hd bién hodc chét dong phan lap thé cta hop chét, hodc
mudi dugc dung clia nd, hodc solvat cia né theo diém bat ky trong s6 céc
didm tir 1 dén 22, trong d6 X 1a CH,.

24. Hop chét, chét hd bién hodic chit dong phan lap thé cua hop chat, hodc
mubi duoc dung ctia nd, hodc solvat cuia né theo didm bAt ky trong s cac
diém tir 1 dén 23, trong d6 mot trong s6 R® va R* 1a hydroxy, va nhém con lai

1a hydro.

25. Hop chat, chit h3 bién hodc chit dong phan lap thé clia hop chat, hogc
mudi duge dung ctia nod, hodc solvat ciia né theo didm bat ky trong s6 cac
diém tr 1 dén 23, trong d6 R? 14 halogen; xyano; carbamoyl; Ci.¢ alkoxy; Cig
alkanoyloxy; amino; hodc axylamino ma ¢ do6 gbc axyl co 2 dén 6 nguyén tur

cacbon, R* 12 hydro hodc hydroxy, va R 1a hydro.

26. Hop chét, chit h3 bién hodc cht dong phan lap thé cia hop chat, hoic
mudi duoc dung ctia nd, hodc solvat ctia n6 theo diém bét ky trong sb cac
diém tr 1 dén 23, trong d6 R® 13 hydroxy; carbamoyl; hodc Ci.¢ alkanoyloxy,
R* 14 hydro, va R’ 14 hydro.

27. Hop chét, chat hd bién hoic chdt ddng phan lap thé cta hop chét, hodc
mubi dugc dung clia nd, hodc solvat cia n6 theo diém bt ky trong s6 cac

didm tir 1 dén 23, trong d6 R® 13 hydroxy, R* 12 hydro, va R’ 12 hydro.

28. Hop chét, chit h3 bién hofic cht dong phan 1ap thé clia hop chét, hodc
mudi dugc dung clia nd, hodc solvat clia n6 theo didm bét ky trong 36 céc

diém tir 1 dén 23, trong d6 tit ca cdc nhém R?, R, va R’ déu 1a hydro.

29. Hop chét, chét hd bién hodc chit dong phan 1ap thé cua hop chit, hodc

mubdi duge dung cta nd, hodc solvat cua nd theo diém bat ky trong s6 cac
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didm tir 1 dén 28, trong d6 tit ca cac nhém R, R®, R7, R®, R®, va R'® déu la

hydro.

30. Hop chat c6 cong thire (I) néu trén, chét hd bién hodic chit dong phan lap
thé cua hop chit, hoic mudi dugc dung cia nd, hodc solvat ciia né theo diém
1, trong do:

R3, R R R7 R® R’,vaR'’l1ahydro,

R! 1a hydro; Cis alkyl; Cas alkenyl; xycloalkylalkyl ma & do gbc
xycloalkyl c6 3 dén 6 nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén ti
cacbon; hodc aralkyl ma & do gbe aryl ¢6 6 dén 10 nguyén tr cacbon, va gbe

alkylen c6 1 dén 5 nguyén tir cacbon,

R? 1a vong di vong c6 5 dén 7 canh chra 1 dén 4 nguyén tt khac loai
duge chon tr N, O va S va it nhét 13 mot nguyén ti cacbon lam cdc nguyeén tir
tao vong, chura it nhét 12 mot tap hop gdm céac nguyén tir tao vong 1ién ké duoc
lien két béi lien két doi, va con duge thé bang it nhat 1a mét nhém oxo; hodc
vong di vong bao gdm vong di vong néu trén va vong benzen dugc ngung tu
vO1 no,

R? lién két v6i Y qua nguyén ti cacbon cia R? 1am nguyén tir tao vong,

R? va R*, ma gidng nhau hoic khac nhau, 13 hydro; hydroxy; halogen;
xyano; carbamoyl; Ci.s alkoxy; Ce.10 aryloxy; Cis alkanoyloxy; amino; hoac
axylamino ma & do gbc axyl c6 2 dén 6 nguyeén tir cacbon,

X la CH; . va

Y 1a C(=0),

véi didu kién 1a Ci alkyl 12 R'; gbc alkylen va gbe xycloalkyl cta
xycloalkylalkyl ma & do gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon, va gbe
alkylen c6 1 dén 5 nguyén tir cacbon 1aR'; va gbc alkylen cta aralkyl ma ¢ do6
gbc aryl c6 6 dén 10 nguyén ti cacbon, va gbc alkylen c6 1 dén 5 nguyén tu
cacbon 14 R! c6 thé duoc thé bing it nhat 1a mot phén tir thé duoc chon tir:

1 dn 6 halogen; hydroxy; Ci.¢ alkoxy; Cs.10 aryloxy; Ci.¢ alkanoyl; Cig

alkanoyloxy; carboxyl; alkoxycarbonyl ma ¢ do gbe alkoxy c6 1 dén 6 nguyén
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tr cacbon; carbamoyl; alkylcarbamoyl ma ¢ do gbc alkyl ¢6 1 dén 6 nguyén tt
cacbon; dialkylcarbamoyl ma & dé mdi gbc alkyl c6 1 dén 6 nguyén tir
cacbon; alkylsulfonyl ma & dé gbe alkyl co 1 dén 6 nguyén tir cacbon;
aminosulfonyl; alkylsulfinyl ma & do gbc alkyl co 1 dén 6 nguyén tir cacbon;
alkylthio ma & do gbe alkyl c6 1 dén 6 nguyén tr cacbon; Ci.¢ alkoxy duge thé
bing 1 dén 6 halogen; va arylcarbonyl ma & do gbc aryl c6 6 dén 10 nguyén tr

cacbon,

gbc aryl cia aralkyl ma & dé gbc aryl ¢6 6 dén 10 nguyén tir cacbon, va
gbc alkylen c6 1 dén 5 nguyén tir cacbon la R'; va gbc aryl ctia Cg.1o aryloxy

14 R® hodc R* c6 thé duoc thé bang it nhat 1a mot phén tir thé dugc chon tir:

C1.6 alkyl; Ci alkoxy; Ci alkanoyloxy; hydroxy; alkoxycarbonyl ma
& d6 gbe alkoxy c6 1 dén 6 nguyén tir cacbon; carbamoyl; alkylcarbamoyl ma
& d6 gbe alkyl ¢6 1 dén 6 nguyén tir cacbon; dialkylcarbamoyl ma & d6 moi
gbc alkyl c6 1 dén 6 nguyén tir cacbon; halogen; nitro; xyano; Ci.¢ alkyl duogc
thé bang 1 dén 3 halogen; Ci.¢ alkoxy dugc thé bing 1 dén 3 halogen; phenyl;
heteroaryl chura 1 dén 4 nguyén tir khic loai duge chon tir N, O va S la cac
nguyén tir tao vong; phenoxy; phenylalkyl ma ¢ do alkyl co 1 dén 3 nguyén tir

cacbon; va metylendioxy,

vong di vong 1a R? ¢6 thé co, ngoai nhéom oxo, it nhét 1a mét trong s6
céc phan tir thé ma gbc aryl cua aralkyl ma & d6 gbe aryl c6 6 dén 10 nguyén
tir cacbon, va goc alkylen c6 1 dén 5 nguyén tir cacbon la R' néu trén c6 thé
co, va

gbc alkylen cua aralkyl ma & d6 gbc aryl c6 6 dén 10 nguyén tir cacbon,
va gbe alkylen c6 1 dén 5 nguyén tir cacbon la R' ¢6 thé duoc thé bing it nhat
12 mdt phan tir thé duoc chon tlr phenyl, va Ci alkyl duoc thé bing 1 dén 3
halogen.
31. Hop chit, chit hd bién hodc chat dong phan 1ap thé cua hop chét, hodc
mudi dugc dung ctia nd, hodc solvat cuia nd theo diém 1 hodc 30, trong dé R!
14 Cy alkyl; xycloalkylalkyl ma ¢ d6 gbc xycloalkyl ¢6 3 dén 6 nguyén tu

cacbon, va gbc alkylen c6 1 dén 5 nguyén tr cacbon; hogc aralkyl ma & do gbe
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aryl c6 6 dén 10 nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tu

cacbon.

32. Hop chét, chét hd bién hodic chit dong phan lap thé cta hop chét, hodc
mudi duge dung clia nd, hodc solvat ctia né theo diém 1, 30, ho#c 31, trong d6
R! 14 xycloalkylalkyl ma & do gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon, va
gbc alkylen c6 1 dén 5 nguyén tir cacbon.

33. Hop chit, chét hd bién hogic chit dong phan 14p thé cia hop chét, hoic
mudi duge dung clia nd, hodc solvat ctia né theo diém 1 hodc 30, trong d6 R!
1a Cy.6 alkyl dugc thé bang hydroxy; Ci.¢ alkyl duoc thé bang 1 dén 6 halogen;
hoac Cy.6 alkyl dugc thé bang C,.¢ alkoxy.

34. Hop chét, chit h3 bién hodc chit dong phén 14p thé cua hop chét, hoic
mudi dugc dung ctia nd, hodc solvat clia n6 theo diém 1 hodc 30, trong d6 R!
la alyl, flopropyl, 2-(pyridin-3-yl)etyl, 2-(metylsulfonyl)etyl, hodc 2-
(aminosulfonyl)etyl.

35. Hop chét, chét hd bién hodc chét ddng phan 1ap thé cta hop chét, hoac
mudi duoc dung ctia n6, hodc solvat cuia nd theo didm bat ky trong sd cac
diém 1, va tr 30 dén 34, trong d6 R? 1a pyridin 1-oxit, pyridin-2(1H)-on,
pyridin-4(1H)-on, pyridazin-3(2H)-on, pyrazin-2(1H)-on, 4H-pyran-4-on, 2H-
pyran-2-on, quinolin-2(1H)-on, pyrimidin-4(3H)-on, hodc  pyrimidin-
2,4(1H,3H)-dion, ma co thé duoc thé bang phén tir thé duge chon tir Ciyo
alkyl duoc thé bang 1 dén 3 nguyén tir flo, va Ci.10 alkyl khong dugc thé.

36. Hop chit, cht hd bién hodc chit ddng phan lap thé cla hop chét, hodc
mubi duoc dung ctia nd, hodc solvat clia n6 theo diém bét ky trong s6 céc
didm 1, va tir 30 dén 35, trong d6 R? 1a pyridin 1-oxit, ma c6 thé dugc thé
bing 1 dén 4 phén tir thé duoc chon tir Cy.10 alkyl va Ci.o alkyl duoc thé bang
1 dén 3 nguyén tt flo.

37. Hop chét, chét hd bién hodc chit déng phan 1ap thé cua hop chét, hodc
mubi duoc dung clia nd, hodc solvat cia né theo diém bat ky trong sd cac

diém 1, va tir 30 dén 36, trong d6 R? 1a pyridin 1-oxit.
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38. Hop chit, chit hd bién hodc chit dong phan lap thé ctia hop chét, hodc
mudi duoc dung ctia nd, hodc solvat cua nd theo didm bat ky trong sb céc
didm 1, va tir 30 dén 35, trong d6 R? 1a pyridin-2(1H)-on, ma ¢6 thé dugc thé
bing 1 dén 4 phan tir thé duoc chon tir Ci.10 alkyl va Ci.19 alkyl dugc thé bang
1 dén 3 nguyén ti flo.

39. Hop chét, chét hd bién hodic chit dong phan lap thé ctia hop chét, hoic
mudi dugc dung ciia nd, hodc solvat cua no theo diém bat ky trong sb cac
didm 1, va tr 30 dén 35, trong d6 R? l1a pyridin-2(1H)-on; 1-(Cis
alkyl)pyridin-2(1H)-on; hodc 6-(Ci.¢ alkyl)pyridin-2(1H)-on.

40. Hop chat, chit h3 bién hodc cht ddng phan lap thé clia hop chat, hodc
mudi dugc dung clia nd, hodc solvat ciia nd theo didm bét ky trong sb cac
didm 1, va tir 30 dén 35, trong d6 R? 1a pyridin-4(1H)-on, ma ¢ thé duoc thé
bing 1 dén 4 phan tir thé dugc chon tir Ci.1o alkyl dugc thé bing 1 dén 3
nguyén tir flo, va Cy.io alkyl khong dugc thé.

41. Hop chit, chat hd bién hodc chit dong phan 14p thé cta hop chéat, hoic
mudi duoc dung cia no, hodc solvat ciia nd theo didm bét ky trong 6 céc
diém 1, tir 30 dén 35, va 40, trong d6 R? la pyridin-4(1H)-on, hodc 1-(Ci.¢
alkyl)pyridin-4(1H)-on.

42. Hop chét, chit h3 bién hodc chit dong phan 1ap thé ciia hop chét, hodc
mudi dugc dung clia nd, hodc solvat cia n6 theo diém bét ky trong s6 cac
didm 1, va tir 30 dén 35, trong d6 R? 1a pyridazin-3(2H)-on, ma ¢ thé dugc
thé bing 1 dén 3 phin tir thé dwoc chon tir Cyyo alkyl dugc thé bing 1 dén 3
nguyén tir flo, va khong duge thé Cy.1o alkyl.

43. Hop chat, chit h3 bién hofic chit dong phan lap thé ciia hop chat, hodc
mudi dugc dung cla nd, hodc solvat cia n6 theo diém bat ky trong sb cac
didm 1, tir 30 dén 35, va 42, trong d6 R? 1a pyridazin-3(2H)-on.

44. Hop chit, chit hd bién hodc chit dong phan 1ap thé cua hop chat, hodc
mudi dugc dung clua nd, hodc solvat cia n6 theo diém bét ky trong sd cac

didm 1, va tir 30 dén 35, trong d6 R? 1a pyrazin-2(1H)-on, ma ¢6 thé dugc thé
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bing 1 dén 3 phén tu thé dugc chon tir Cy.1o alkyl duogc thé bang 1 dén 3
nguyén tir flo, va khong dugc thé C.1 alkyl.

45. Hop chét, chat hd bién hodc chat dong phan 1ap thé cta hop chét, hodc
mudi duoc dung clia nd, hodc solvat clia né theo diém bét ky trong s6 céc

diém 1, tir 30 dén 35, va 44, trong d6 R? 13 pyrazin-2(1H)-on.

46. Hop chét, chit h3 bién hodc chit dong phan lap thé cia hop chét, hozc
mudi duoc dung cua no, hodc solvat clia nd theo diém bAt ky trong s6 céc
didm 1, va tir 30 dén 35, trong d6 R? la 4H-pyran-4-on, hodc 2H-pyran-2-on,
ma c6 thé duoc thé bing 1 dén 3 phin tir thé dugc chon tir Ci.io alkyl dugc thé

béng 1 dén 3 nguyén tir flo, va khong dugc thé Cy.10 alkyl.

47. Hop chit, chét hd bién hodc chit déng phan lap thé ctia hop chét, hodc
mudi duoc dung cuia nd, hodc solvat cua né theo didm bat ky trong s céc
diém 1, tir 30 dén 35, va 46, trong d6 R? 1a 4H-pyran-4-on, hodc 2H-pyran-2-

on.

48. Hop chit, chit hd bién hodc chit dong phan lap thé cua hop chét, hodc
mudi duoc dung cua no, hodc solvat ciia né theo diém bAt ky trong sd cac
didm 1, va tir 30 dén 35, trong d6 R? la quinolin-2(1H)-on, ma co6 thé duoc thé
bing 1 dén 3 phan tir thé dugc chon tir Ci.1o alkyl dugc thé bang 1 dén 3
nguyén tir flo, va khong duoc thé C1.10 alkyl.

49. Hop chét, chét hd bién hodc chit dong phan lap thé cua hop chéit, hodc
mudi duoc dung cia no, hodc solvat ciia nd theo diém bat ky trong s6 cac
diém 1, tir 30 dén 35, va 48, trong d6 R? 1a quinolin-2(1H)-on.

50. Hop chét, chit hd bién hodc chit déng phan lap thé cta hop chét, hodc
mudi dugc dung ctia nd, hodc solvat clia n6 theo diém bét ky trong sd cac
diém 1, va tir 30 dén 35, trong d6 R? 13 pyrimidin-4(3H)-on, hodc pyrimidin-
2,4(1H,3H)-dion, ma c6 thé duoc thé bing 1 dén 3 phan tir thé dugc chon tir
Ci.10 alkyl duogc thé bang 1 dén 3 nguyén t flo, va C.1o alkyl khong dugce thé.

51. Hop chét, chit hd bién hodc chét déng phén 1ap thé cua hop chét, hoic

mudi duge dung cia nd, hodc solvat ciia né theo diem bat ky trong sO cac
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didm 1, tr 30 dén 35, va 50, trong d6 R? la pyrimidin-4(3H)-on, hodc
pyrimidin-2,4(1H,3H)-dion.

52. Hop chit, chit hd bién hodc chét dong phan lap thé cla hop chat, hodc
mudi duoc dung ctia nd, hodc solvat cia n6 theo diém bAt ky trong sb6 cac
didm 1, va tir 30 dén 51, trong d6 mdt trong s6 R® va R* 1a hydroxy, va nhém

con lai 1a hydro.

53. Hop chit, chét hd bién hodc chat dong phan lap thé cta hop chét, hodc
mudi dugc dung clia nd, hodc solvat ctia n6 theo didm bat ky trong sb céc
diém 1, va tr 30 dén 51, trong d6 R3 13 halogen; xyano; carbamoyl; Ci.
alkoxy; C.¢ alkanoyloxy; amino; hodc axylamino ma ¢ do gbe axyl co 2 dén 6

nguyén tr cacbon, va R* 1a hydro hogc hydroxy.

54. Hop chit, chét hd bién hodic chit déng phan lap thé cua hop chét, hodc
mubi duge dung ctia nd, hodc solvat cuia né theo didm bit ky trong sb céc
didm 1, va tr 30 dén 51, trong d6 R® 1a hydroxy; carbamoyl; hodc Ci.
alkanoyloxy, va R* 1a hydro.
55. Hop chét, chat h3 bién hodc chét dong phan lap thé cia hop chét, hodc
mubi duge dung ctia nd, hodc solvat cuia no theo diém bét ky trong sd cac
didm 1, va tr 30 dén 51, trong d6 R® 13 hydroxy, va R* 1a hydro.
56. Hop chét, chat hd bién hodc chit déng phan lap thé cta hop chét, hoic
mudi dugc dung ctia nd, hodc solvat ctiia n6 theo didm bét ky trong s6 cac
didm 1, va tr 30 dén 51, trong d6 R® va R* 1a hydro.
57. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir:
2-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
4-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
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3-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
5-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-6-metylpyridin-2(1H)-on,
5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
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5-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion,
3-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
2-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
4-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridazin-3(2H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3.3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)quinolin-2(1H)-on,
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3.3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-2H-pyran-2-on,
2-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-4H-pyran-4-on,
2-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-4(1H)-on,
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5-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on,
2-((18,3aR,5aS,6R,11bR,11cS)-10-axetoxy-1 4-(xyclopropylmetyl)-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-€]indol-3-carbonyl)pyridin 1-oxit,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3.3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion,
6-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3.3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3.3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyrimidin-4(3H)-on,
5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-10-hydroxy-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[1,2-¢] indol-3-
carbonyl)pyridin-2(1H)-on,
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4-((18,3aR,5aS,6R,11bR,11¢S)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metyl-1 ,2-dihydro-3H-pyrazol-3-on,
5-clo-3-((1S,3aR,5a8,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
5-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1,3 -dimetylpyrimidin-2,4(1H,3H)-
dion, va
6-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-metoxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on, chit hd bién hodc
chét dong phan 1ap thé ctia hop chat, hosc mudi duoc dung ctia n6, hodc solvat
cua no.
58. Hop chét, chit hd bién hodic chit dong phan lap thé cua hop chét, hodc
mudi duoc dung ctia nd, hodc solvat ctia né theo diém 57,
trong do hop chét nay 1a
2-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit.
59. Hop chét, chit hd bién hodc chit dong phan lap thé cua hop chét, hodc
mudi duoc dung ctia no, hodc solvat ctia nd theo diém 57,
trong do hop chét nay 1a
3-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.
60. Hop chat, chat hd bién hogc chit dong phan lap the cta hop chét, hoac

mubi duge dung ctia nd, hodc solvat cua n6 theo di€m 57,
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trong do6 hop chét nay 1a
6-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.
61. Hop chit, chét hd bién hodc chat dong phan 1ap thé cta hop chét, hodc
rnuéiduqcdungcﬁané,hoécsohmicﬁanétheocﬁénl57,
trong d6 hop chét nay 13
5-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1 -metylpyridin-2(1H)-on.
62. Hop chét, chat ho bién hoic chét déng phan lap thé cta hop chét, hodc
Inuéiduchungcﬁané,hoécsohmicﬁanétheocﬁén157,
trong d6 hop chét nay 1a
6-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on.
63. Hop chét, chit hd bién hodc chit ddng phan lap thé cua hop chét, hozc
rnuéiduchungcﬂané,hoécsohmicﬁanétheo(ﬁén157,
trong dé hop chét nay 1a
5-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on.
64. Thubc chira hop chét, chat hd bién hodc chit ddng phan 14p thé cua hop
chét, hodc mubi duge dung cua nd, hodc solvat cua no theo diém bt ky trong
sé cac diém tir 1 dén 63.
65. Dugc phém chtra hop chét, chét hd bién hodc chét ddng phan 1ap thé cua
hop chét, hoiic mudi duoc dung cta nd, hodc solvat cua né theo diém bat ky

trong sb céc diém tir 1 dén 63 1am thanh phén hoat tinh.
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66. Thubc didu tri bénh Parkinson, ching dai rat, tiéu khong kiém sodt, ching
ting nhan ap, chung dau, trAm cam hozc lo 4u chia hop chét, chét hd bién
hoac chét déng phan lap thé cta hop chét, hodc mudi dugce dung ctia né, hodc
solvat ctia n6 theo diém bt ky trong sé céc diém tir 1 dén 63 lam thanh phan

hoat tinh.

67. Hop chét c6 cong thic chung (I) sau day:

trong d6 R' 1a hydro; Ci.10 alkyl; Ce.10 aryl; Ca.s alkenyl; xycloalkylalkyl ma &
d6 gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon, va gbc alkylen c6 1 dén 5
nguyén tr cacbon; aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tir cacbon, va
gbe alkylen c6 1 dén 5 nguyén to cacbon; Css xycloalkyl; hodc
heteroarylalkyl ma & do gbc heteroaryl chtra 1 dén 4 nguyén ti khéc loai duoc
chon tor N, O va S lam cé4c nguyén tir tao vong, va gbc alkylen c6 1 dén 5

nguyén tir cacbon,

R? 1a vOong di vong chua 1 dén 4 nguyén tir khac loai duge chon tir N, O
va S va it nhat 12 mot nguyén tir cacbon 1am céc nguyén tir tao vong, chua it
nhét 1a mot tap hop gdm céc nguyén ti tao vong lidn ké duoc lién két boi lign

két d6i, va con dugc thé bang it nhat 1a mdt nhom oxo,

R? lién két v6i Y qua nguyén tir cacbon lam nguyén tr tao vong ctia R?,
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R3, R*, va R%, ma giéng nhau hoic khac nhau, la hydro; hydroxy;
halogen; xyano; carbamoyl; Ci.¢ alkoxy; Ce.10 aryloxy; Cis alkanoyloxy;
nitro; amino; Ci.s alkylamino; Ce.1o arylamino; hogc axylamino ma ¢ do gbe

axyl c6 2 dén 6 nguyén tir cacbon,

R® va R, ma giéng nhau hodc khac nhau, 13 hydro; flo; hodc hydroxy,
hogic R% va R® két hop vi nhau dé thé hién =0,

R7 va R, ma giéng nhau ho#c khac nhau, 1a hydro; flo; hodc hydroxy,

R® va R!%, ma giéng nhau hoic khac nhau, 1 hydro; Ci alkyl; Ce-10
aryl; heteroaryl chura 1 dén 4 nguyén tir khéac loai dugc chon tr N, O va S lam
cac nguyén tu tao vong; aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tu
cacbon, va gbc alkylen c6 1 dén 5 nguyén tr cacbon; heteroarylalkyl ma ¢ do
gbc heteroaryl chira 1 dén 4 nguyén tir khéc loai duge chon tr N, O va S lam
cac nguyén tir tao vong, va gbec alkylen c6 1 dén 5 nguyén t cacbon;
xycloalkylalkyl ma & do gbc xycloalkyl c6 3 dén 6 nguyén tr cacbon, va gbe

alkylen c6 1 dén 5 nguyén tir cacbon; hodc Cy.¢ alkenyl,
X 12 O hoac CH,, va
Y la C(=0),

véi didu kién 1a Cypo alkyl 12 RY; gbc alkylen va gbe xycloalkyl cua
xycloalkylalkyl ma & do gbc xycloalkyl c6 3 dén 6 nguyén tr cacbon, va gbe
alkylen co 1 dén 5 nguyén t& cacbon la R'; gbc alkylen ctia aralkyl ma 6 do
gbc aryl c6 6 dén 10 nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tur
cacbon 1a R!; va gdc alkylen cta heteroarylalkyl ma ¢ do gbc heteroaryl chira
1 dén 4 nguyén ti khéc loai dugce chon tir N, O va S lam céc nguyén ti tao
vong, va goc alkylen c6 1 dén 5 nguyén tir cacbon 1a R! ¢6 thé duoc thé bang

it nhat 1a mot phén tr thé duoc chon tur

1 dén 6 halogen; hydroxy; Ci.s alkoxy; Ce.10 aryloxy; Ci.¢ alkanoyl; Cig
alkanoyloxy; carboxyl; alkoxycarbonyl ma & do gbe alkoxy co 1 dén 6 nguyén
tr cacbon; carbamoyl; alkylcarbamoyl ma & do gbc alkyl c6 1 dén 6 nguyén tir
cacbon; dialkylcarbamoyl ma & dé mdi gbe alkyl c6 1 dén 6 nguyén thr
cacbon; alkylsulfonyl ma & do gbe alkyl c6 1 dén 6 nguyén tir cacbon;
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aminosulfonyl; alkylsulfinyl ma & do gbc alkyl c6 1 dén 6 nguyén tir cacbon;
alkylthio ma & d6 gbe alkyl c6 1 dén 6 nguyén tlr cacbon; Cj.¢ alkoxy duoc thé
bing 1 dén 6 halogen; va arylcarbonyl ma & do gbe aryl c6 6 dén 10 nguyén ti

cacbon,

Ce.10 aryl 12 R'; gbc aryl cua aralkyl ma & dé gbc aryl c6 6 dén 10
nguyén tir cacbon, va gbe alkylen c6 1 dén 5 nguyén tir cacbon 1a R'; gbe aryl
ctia Ce.10 aryloxy 12 R3, R*, hodc R’; gbc aryl ctia Ce.19 arylamino 1a R?, R?,
hodc R3; Ce.10 aryl 13 R® hodc R'%; heteroaryl chira 1 dén 4 nguyén tir khac
loai duge chon tir N, O va S 1a cac nguyén tir tao vong la R’ hoac R'%; géc
aryl cta aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tir cacbon, va gbe
alkylen c6 1 dén 5 nguyén tir cacbon 1a R’ hodc R'; va gbc heteroaryl cua
heteroarylalkyl ma & do gbc heteroaryl chua 1 dén 4 nguyén tr khac loai dugc
chon to N, O va S lam cé4c nguyén tir tao vong, va gbe alkylen c6 1 dén 5
nguyén tir cacbon lam R hodc R'® ¢6 thé duge thé bing it nhit 1a mot phan ti

thé duogc chon tur

C1.¢ alkyl; Ci. alkoxy; Ci.¢ alkanoyloxy; hydroxy; alkoxycarbonyl ma
& d6 gbe alkoxy co 1 dén 6 nguyén tir cacbon; carbamoyl; alkylcarbamoyl ma
& d6 gbe alkyl c6 1 dén 6 nguyén tir cacbon; dialkylcarbamoyl ma ¢ do mdi
gbc alkyl c6 1 dén 6 nguyén tir cacbon; halogen; nitro; xyano; Ci.¢ alkyl duge
thé bang 1 dén 3 halogen; Ci.¢ alkoxy duoc thé bang 1 dén 3 halogen; phenyl;
heteroaryl chtra 1 dén 4 nguyén tir khic loai dugc chon tir N, O va S lam cac
nguyén tir tao vong; phenoxy; phenylalkyl ma & do alkyl ¢6 1 dén 3 nguyén tir

cacbon; va metylendioxy,

vong di vong 1a R? ¢6 thé cd, ngoai nhém oxo, cdc phan tir thé ma Ce.10

aryl 1a R! néu trén co thé co,

khi R! 13 Cy.10 alkyl, né c6 thé dugc thé bang NR''R'?, ma ¢ d6 R'! va

R'2, ma giéng nhau hoic khéc nhau, 1a hydro; Ci.1o alkyl; hodc aralkyl ma o

d6 gbe aryl c6 6 dén 10 nguyén tir cacbon, va gbe alkylen c6 1 dén 5 nguyén

tir cacbon: hodc R!', R'2, nguyén ti nito ma lién két véi R' vaR'2, va tuy ¥, 1

hodic 2 nguyén tir khéc loai ¢6 thé két hop cling véi nhau dé tao thanh vong co

5 dén 7 canh, va gbc alkylen cua aralkyl ma ¢ d6 gbc aryl c6 6 dén 10
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nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tir cacbon 1a R' ¢6 thé
duoc thé bing it nhat 13 mot phan ti thé dugc chon tir phenyl, va Ci6 alkyl
duoc thé bang 1 dén 3 halogen), hodc mudi duoc dung clia nd, hodc solvat cla
no.
68. Hop chét theo diém 67, trong d6 hop chét nay dugc chon tir:
2-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
4-((18,3aR,5aS,6R,11bR,11c¢S)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
3-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-6-metylpyridin-2(1H)-on,
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5-((1S,3aR,5a8,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR, 11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1 b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion,
3-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1 b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
2-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1 b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridazin-3(2H)-on,
4-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)quinolin-2(1H)-on,
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5-((18,3aR,5aS,6R,11bR, 11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-2H-pyran-2-on,
2-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-4H-pyran-4-on,
2-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-4(1H)-on,
5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on,
2-((18,3aR,5aS,6R,11bR,11cS)-10-axetoxy-1 4-(xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1 b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2(1H)-on,
6-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on,
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6-((1S,3aR,5a8,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyrimidin-4(3H)-on,

5-((18,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-carbonyl)- 1-etylpyridin-2(1H)-on,

6-((18,3aR,5aS,6R,11bR,11cS)-10-hydroxy-2,3,3 a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5a-metanonaphto[ 1 ,2-e]indol-3-
carbonyl)pyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3.3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1-metyl-1 ,2-dihydro-3H-pyrazol-3-on,
5-clo-3-((18S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-carbonyl)-1,3-dimetylpyrimidin-2,4(1H,3H)-

dion, va

6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-metoxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on, hodc mubi duoc dung
ctia no, hodac solvat cta nod.

69. Hop chét, hoac mudi duge dung ctia nd, hodc solvat clia n6 theo diém 68,
trong d6 hop chét nay 1a
2-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-

2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit.

70. Hop chét, hoac mudi dugc dung ctia nd, hodc solvat cua né theo diém 68,
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trong d6 hop chit nay 1a

3-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.

Hop chét, hoic mudi dugc dung ctia nd, hodc solvat cuia n6 theo diém 68,
trong d6 hop chat nay 1a
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-

2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.

Hop chét, hodc mudi dugc dung cta nd, hodc solvat cua no6 theo diém 68,
trong do hop chét nay 1a
5-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-

2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on.

Hop chét, hodc mudi duge dung cia nd, hodc solvat clia n6 theo diém 68,
trong do hop chét nay 1a
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-

2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on.

Hop chét, hodc mudi duge dung ctia nd, hodc solvat cuia n6 theo diém 68,
trong d6 hop chat nay 1a
5-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-10-hydroxy-

2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-

metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on.

Duogc pham chira hop chat, hodc mudi duge dung cta nd, hodc solvat cua

né theo diém bat ky trong sb cac didm tir 67 dén 74 lam thanh phan hoat tinh.

76.

Thudc didu tri bénh Parkinson, ching dai rat, tiéu khong kiém soat, chimng

tdng nhin &p, chting dau, tram cam hodc lo 4u chira hop chét, hodc muoi dugce

-131-



35480

dung ctia n6, hodc solvat cia né theo diém bat ky trong so céc diém tir 67 dén

74 1am thanh phan hoat tinh.

77. Hop chét c6 cong thic chung (1) sau day:

(1)

(trong d6 R! 1 hydro; Ci.10 alkyl; Ce.10 aryl; Ca.6 alkenyl; xycloalkylalkyl ma

& d6 gbe xycloalkyl ¢6 3 dén 6 nguyén tir cacbon, va gbe alkylen c6 1 dén 5
nguyén tr cacbon; aralkyl ma & do gbe aryl c6 6 dén 10 nguyén ti cacbon, va
gbc alkylen c¢6 1 dén 5 nguyén tir cacbon; Csg xycloalkyl; hodc
heteroarylalkyl ma & do gbc heteroaryl chira 1 dén 4 nguyén tir khac loai dugc
chon tr N, O va S lam céc nguyén tir tao vong, va gbe alkylen c6 1 dén 5

nguyén tu cacbon,

R? 14 vong di vong chira 1 dén 4 nguyén ti khac loai duge chon tr N, O
va S va it nhét 12 mot nguyén tir cacbon lam cac nguyén tir tao vong, chura it
nhAt 12 mot tp hop gdm cic nguyén tir tao vong lidn ké dugc lién két boi lién

két d6i, va con duoc thé bang it nhat 1a mot nhoém oxo,
R? lién két v6i Y qua nguyén tr cacbon lam nguyén tir tao vong cua R?,

R3, R*, va R®, ma gibng nhau hodc khac nhau, 13 hydro; hydroxy;
halogen; xyano; carbamoyl; Ci.s alkoxy; Ce.10 aryloxy; Ci.s alkanoyloxy;
nitro; amino; Ci.g alkylamino; Ce.1o arylamino; hodc axylamino ma & do géc

axyl co 2 dén 6 nguyén tir cacbon,
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R va R, ma giéng nhau hoic khac nhau, 13 hydro; flo; hodc hydroxy,
hozic R% va R® két hop voi nhau dé thé hién =0,

R’ va R®, ma gidng nhau hoic khac nhau, 1 hydro; flo; hodc hydroxy,

R® va R!°, ma giéng nhau hogc khic nhau, la hydro; Ci alkyl; Ce.10
aryl; heteroaryl chtra 1 dén 4 nguyén tir khéac loai duge chon tit N, O va S lam
cac nguyén tu tao vong; aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tu
cacbon, va gbc alkylen c6 1 dén 5 nguyén tr cacbon; heteroarylalkyl ma ¢ do
gbc heteroaryl chira 1 dén 4 nguyén tir khac loai duoc chon tir N, O va S lam
cac nguyén tor tao vong, va gbc alkylen c6 1 dén 5 nguyén tir cacbon;
xycloalkylalkyl ma & do gbe xycloalkyl c6 3 dén 6 nguyén tr cacbon, va gbe

alkylen co 1 dén 5 nguyén tit cacbon; hodc Ca¢ alkenyl,
X 12 O hodc CH,, va
Y 1a C(=0),

véi didu kién 1a Cy.jo alkyl 12 RY; gbc alkylen va gbe xycloalkyl cua
xycloalkylalkyl ma & do gbc xycloalkyl ¢6 3 dén 6 nguyén tr cacbon, va gbe
alkylen co 1 dén 5 nguyén tir cacbon 1a R'; gbc alkylen cua aralkyl ma ¢ d6
gbe aryl c6 6 dén 10 nguyén tir cacbon, va gbe alkylen co 1 dén 5 nguyén ti
cacbon 1a R'; va gdc alkylen cta heteroarylalkyl ma ¢ do gbc heteroaryl chura
1 dén 4 nguyén tir khac loai dugc chon tir N, O va S la cac nguyén tur tao
vong, va gbc alkylen c6 1 dén 5 nguyén tir cacbon lam R' ¢é thé duoc thé

béng it nhat 1a mot phén tr thé dugc chon tir

1 dén 6 halogen; hydroxy; Ci.¢ alkoxy; Ce.10 aryloxy; Ci.s alkanoyl; Ci.6
alkanoyloxy; carboxyl; alkoxycarbonyl ma ¢ do gbc alkoxy c6 1 dén 6 nguyén
tr cacbon; carbamoyl; alkylcarbamoyl ma & do gbe alkyl co 1 dén 6 nguyén ti
cacbon; dialkylcarbamoyl ma & do mdi gbc alkyl c6 1 dén 6 nguyén tir
cacbon; alkylsulfonyl ma & do gbc alkyl c6 1 dén 6 nguyén t cacbon;
aminosulfonyl; alkylsulfinyl ma & d6 gbc alkyl c6 1 dén 6 nguyén tir cacbon;
alkylthio ma & do gbc alkyl c6 1 dén 6 nguyén tir cacbon; Ci.¢ alkoxy dugc thé
bing 1 dén 6 halogen; va arylcarbonyl ma & d6 gbe aryl c6 6 dén 10 nguyén ti

cacbon,
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Ce.10 aryl 1a R'; gbc aryl cua aralkyl ma ¢ d6 gbc aryl c6 6 dén 10
nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén tir cacbon 1a R'; gbe aryl
ciia Ce.10 aryloxy 1a R®, R*, hodc R®; gbc aryl ctia Ce.1 arylamino 1a R’, RY,
hodic RS; Ce.10 aryl 1a R® hosic R'%; heteroaryl chtra 1 dén 4 nguyén ti khac
loai duoc chon tir N, O va S 1a céc nguyén tir tao vong 1a R? hogc R gbce
aryl cua aralkyl ma & do gbc aryl c6 6 dén 10 nguyén tir cacbon, va gbe
alkylen c6 1 dén 5 nguyén tir cacbon 1a R hoac R'%; va gbc heteroaryl cta
heteroarylalkyl ma & do gbc heteroaryl chira 1 dén 4 nguyén tir khéc loai dugc
chon tr N, O va S lam céc nguyén tir tao vong, va gbe alkylen c6 1 dén 5
nguyén tir cacbon 1a R® hodc R'® ¢6 thé duge thé bing it nhat 12 mét phan tir

thé dugc chon tir

Ci.6 alkyl; Ci.6 alkoxy; Ci.s alkanoyloxy; hydroxy; alkoxycarbonyl ma
& d6 gbe alkoxy c6 1 dén 6 nguyén tir cacbon; carbamoyl; alkylcarbamoyl ma
& d6 gbe alkyl c6 1 dén 6 nguyén tir cacbon; dialkylcarbamoyl ma & do moi
gbc alkyl c6 1 dén 6 nguyén tir cacbon; halogen; nitro; xyano; Ci. alkyl duoc
thé bang 1 dén 3 halogen; Ci.¢ alkoxy dugc thé bang 1 dén 3 halogen; phenyl;
heteroaryl chua 1 dén 4 nguyén tr khéac loai dugc chon tir N, O va S lam cac
nguyén tir tao vong; phenoxy; phenylalkyl ma ¢ d6 alkyl c6 1 dén 3 nguyén tir

cacbon; va metylendioxy,

vong di vong 1a R2 ¢6 thé co, ngoai nhém oxo, cac phan tir thé ma Ce-19

aryl 1A R' néu trén co theé co,

khi R! 13 Cy.10 alkyl, né c6 thé dugc thé bang NR!'R'2, ma & do R'' va
R!2, ma giéng nhau hozc khac nhau, 13 hydro; Ci.1o alkyl; hodc aralkyl ma ¢
d6 gbe aryl c6 6 dén 10 nguyén tir cacbon, va gbc alkylen c6 1 dén 5 nguyén
tir cacbon; hoic R'!, R!2, nguyén ti nito ma lién két véi R' vaR'?, vatuy y, 1
hodic 2 nguyén tir khac loai c6 thé két hop cling véi nhau dé tao thanh vong c6
5 dén 7 canh, va gbc alkylen cta aralkyl ma & d6 gbc aryl co 6 dén 10
nguyén tir cacbon, va gbe alkylen c6 1 dén 5 nguyén tir cacbon la R! ¢ thé
dugc thé bing it nhit 1a mét phan tir thé duge chon tir phenyl, va Ci.¢ alkyl
duoc thé bang 1 dén 3 halogen),

hodc mudi dugc dung cua no.
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78. Hop chét theo diém 77, trong d6 hop chét nay duoc chon tir:
2-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
3-((18,3aR,5aS,6R,11bR,11¢S)-1 4-(xyclopr6pylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit,
5-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
3-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-6-metylpyridin-2(1 H)-on,
5-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,]1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
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6-((1S,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-2(1H)-on,
5-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3 H)-dion,
3-((18,3aR,5aS,6R,11bR,11¢S)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
2-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin-4(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on,
6-((1S,3aR,5a8,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridazin-3(2H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)quinolin-2(1H)-on,
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-2H-pyran-2-on,
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2-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-4H-pyran-4-on,
2-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1 -metylpyridin-4(1H)-on,
5-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3 -carbonyl)pyrazin-2(1H)-on,
2-((18,3aR,5aS,6R,11bR,11cS)-10-axetoxy-1 4-(xyclopropylmetyl)-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin 1-oxit,
6-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1 H)-on,
3-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyrazin-2( 1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto(1 ,2-e]indol-3-carbonyl)pyrimidin-2,4(1H,3H)-dion,
6-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)-1 -etylpyridin-2(1H)-on,
6-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3 -carbonyl)pyrimidin-4(3H)-on,

-137-



35480

5-((18,3aR,5a8,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1 -etylpyridin-2(1H)-on,
6-((18,3aR,5aS,6R,11bR,11cS)-1 0-hydroxy-2,3,3a,4,5,6,7,11c-
octahydro-1H-6,11b-(epiminoetano)-1,5 a-metanonaphto[1,2-e]indol-3-
carbonyl)pyridin-2(1H)-on,
4-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metyl-1 ,2-dihydro-3H-pyrazol-3-on,
5-clo-3-((1S,3aR,5aS,6R,11bR,11¢S)-1 4-(xyclopropylmetyl)-10-
hydroxy-2,3,3a,4,5,6,7,1 1c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3 -carbonyl)pyridin-2(1H)-on,
5-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1 ,3-dimetylpyrimidin-2,4(1H,3H)-
dion, va
6-((1S,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-metoxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on, hodc mubi duoc dung
cta no.
79. Hop chét, hodc mudi dugc dung clia no,
trong do hop chét nay 13
2-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
metanonaphto[1,2-e]indol-3-carbonyl)pyridin 1-oxit.
80. Hop chét, hodc mudi dugc dung clia no,
trong d6 hop chét nay 12
3-((18,3aR,5aS,6R,11bR,11cS)-1 4-(xyclopropylmetyl)-10-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,1 1b-(epiminoetano)-1,5a-
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metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.

81. Hop chét, hoic mudi duge dung ctia nd,
trong d6 hop chat nay 1a
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)pyridin-2(1H)-on.

82. Hop chét, hoic mudi duge dung cla né,
trong d6 hop chét nay 1a
5-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on.

83. Hop cht, hodc mubi duoc dung ctia no,
trong do hop chét nay la
6-((1S,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-1 0-hydroxy-
2.,3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-metylpyridin-2(1H)-on.

84. Hop chét, hoic mudi dugce dung clia no,
trong d6 hop chét nay 1a
5-((18,3aR,5aS,6R,11bR,11cS)-14-(xyclopropylmetyl)-10-hydroxy-
2.3,3a,4,5,6,7,11c-octahydro-1H-6,11b-(epiminoetano)-1,5a-
metanonaphto[ 1,2-e]indol-3-carbonyl)-1-etylpyridin-2(1H)-on.
85. Dugc pham chira hop chét, hodc mudi duge dung ctia nd, theo diém bt ky
trong sb cac diém tir 77 dén 84 lam thanh phan hoat tinh.
86. Thudc diéu tri bénh Parkinson, chung dai rat, tiéu khong kiém soat, ching
ting nhan ap, ching dau, trAm cam hodc lo au chtra hgp chét, hodc mudi dugc
dung ctia no, theo diém bat ky trong sé cac diém tir 77 dén 84 lam thanh phan

hoat tinh.
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Fig.3
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Fig.5
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Fig.6
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