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(57) Séng ch& dé cap dén céc hgp chat amit nhdt dinh c¢6 kha nang e ché 11-B-
hydroxysteroit dehydrogenaza typ 1 (11B-HSD-1) va do d6 c6 thé dugc dung dé
diéu tri mot s6 r6i loan bénh 1y nhét dinh ma c6 thé dugc phong hoic diéu tri
bang céch tc ch€ enzym nay. Ngoai ra, sing ch& cdon dé cap dén cac hop chat va
dugc phdm chita cac hgp chét nay hitu dung dé diéu tri mot s6 roi loan bénh Iy
nhét dinh. Mong doi ring cac hgp chét theo sdng ché c6 thé dugc dung dé diéu
tri cac tinh trang bénh 1y nhu bénh dai thido dudng khong phu thudc insulin typ 2
(NIDDM), chiing khdng insulin, bénh béo phi, bénh giam glucoza khi déi, ching
giam kha nang dung nap glucoza, cic r6i loan bénh 1y lién quan dén lipit nhu
bénh 161 loan m& mdau, cao huyét dp cling nhu cic bénh 1y khic va cic tinh trang
bénh 1y khac.
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Linh vue ky thuit dwoc dé cip

Séng ché d& cap dén din xuét amit di vong c6 hai vong ma c6 kha ning e ché 11-
B-hydroxysteroit dehydrogenaza typ 1 (11B-HSD-1) va do d6 c6 thé duoc dung dé didu tri
cc rdi loan bénh ly nhit dinh ma c6 thd duoc phong hodc diéu tri bing cach tc ché
enzym ndy. Ngoai ra, sing ché cling d& cip dén hop chét, phuong phap didu ché ching,
dugc pham chira hop chat nay hiru dung dé diéu tri cac rdi loan bénh Iy nhét dinh. Mong
doi ring hop chét theo sang ché c6 thé duoc ding dé didu tri cac tinh trang bénh ly nhu
bénh dai thdo dudng khéng phu thude insulin typ 2 (NIDDM), chimg khéng insulin, bénh
béo phi, bénh giam glucoza khi d6i, ching gidm kha ning dung nap glucoza, rdi loan lién
quan dén lipit nhu bénh réi loan m& méu, bénh cao huyét 4p ciing nhu cac bénh khac va

céc tinh trang bénh ly khac.
Tinh trang ky thuit ciia sing ché

Glucocorticoit 1a hormon géy cing thing (stress hormone) c6 tac dung diéu hoa
ddi vai viée chuyén hoa hydrat cacbon, protein va lipit. Cortisol (hodc hydrocortison &
dong vat gim nhim) la glucocorticoit quan trong nhat & nguoi. 11-beta hydroxyl steroit
dehydrogenaza hay 11 beta-HSD1 (11B-HSD-1) la mét thanh vién cta phan ho
dehydrogenaza mach ngin bao gdm céc enzym ma chuyén hoa vé mit chirc ndng cortison
tro thanh cortisol hoat tinh tai chd, theo cach tién thu thé. Vi enzym nay duoc biéu hién
mot cach rong rdi ¢ cac md quan trong vé mit chuyén héa, nhu méd md, co, va gan, ma
khéng hoat dong ctia insulin & bénh déi thdo dudng typ 2, nén viéc e ché 11p-HSD-1
dem lai kha ning phuc hdi tic dung lam giam ndng do glucoza cua insulin & cic mo nay
ma khong anh hudng dén HPA trung tim. Mot 11-beta hydroxyl steroit dehydrogenaza
khac, cu thé 1a 11-beta-HSD typ 2 (11p-HSD-2), ma chuyén hoéa cortisol thanh cortison,
la dehydrogenaza don huéng duy nhét chi yéu nim & than va bao vé thu thé corticoit
khoang khoi sy hoat héa khong theo quy téc théng thudng boi glucocorticoit.

Nhiéu bing chitng cho thdy ring qué trinh san xuat cortisol ndi bao do 11p-HSD-1

gdy ra c6 thé co vai tro gdy bénh & bénh béo phi, bénh dai thdo duong typ 2 va cac bénh

kém theo.
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O ngudi, viée diéu tri bénh bﬁng chét trc ché khong dic hiéu carbenoxolon lam gia
ting mic d6 nhay véi insulin & nhitng nguoi tinh nguyén giy khoe manh va ngudi mic
bénh dai thao dudng typ 2 (Walker B R et al (1995)). Tuong tu, hoat tinh ctia 11B-HSD-1
giam & gan va ting & md chita m& clia cic c4 thé béo phi. Tuong tu, thiy ring ARN
thong tin cia 11B-HSD-1 ting & ca m6 m& ndi tang va mé m& dudi da clia cac bénh nhin
béo phi (Desbriere R et al (2006)) va lién quan truc tiép dén BMI va bénh béo bung &
ngudi da d6 Pima, ngudi Capca va thanh nién Trung Quéc (Lindsay RS et al (2003), Lee
ZS et al (1999)). Ciing di thdy ring su biu hién gen 11B8-HSD-1 va gen hexoza-6-
phosphat dehydrogenaza & md chira m& gia ting & cac bénh nhin méic bénh dai thao
duong typ 2 (Ugkaya G et al (2008)). Phat hién thay ring su bidu hién 11p-HSD-1 & co
xuong ngudi lién quan truc tiép dén tinh khang insulin (Whorwood CB et al (2002)). Con
thdy muc biéu hién 11p-HSD-1 gia ting & 6ng co cia c4 thé mic bénh dai thao dudng
(Abdallah BM et al (2005)).

Nhiéu nghién ciru thir nghiém khéac nhau dd dugc thyc hién & mé hinh dong vat
gdm nhém nhim chimg minh vai trd ctia 11B-HSD-1 & bénh d4i thio dudng va bénh béo
phi. Vi dy, su biéu hién qua mirc ctia 118-HSD-1 diic biét 1a & m6 chira m& gy phat trién
héi ching chuyén héa (hién tugng bt dung nap glucoza, bénh béo phi, bénh réi loan m&
mdu va ching ting huyét 4p) & chudt nhit (Masuzaki H et al (2001)). Trai lai, néu gen
11B-HSD-1 & chudt nhit dugc 1am bat hoat, thi con chudt nay thé hién tinh khang bénh
béo phi do ché d¢ dinh dudng gay ra va cai thién hién tugng réi loan diéu hoa chuyén hoéa
glucoza va chuyén hoa lipit (Kotelevtsev Y et al (1997), Morton NM et al (2001), Morton
NM et al (2004)). Ngoai ra, viéc diéu tri mé hinh chudt méc bénh dai thio duong bing
chét tic ché dic hiéu 11p-HSD-1 lam gidm lugng glucoza tiét ra khoi gan va muc tdng

chung v& tinh nhay véi insulin (Alberts P et al (2003)).

Két qua ciia cac nghién ctru tién 1am sang va nghién ctru ldm sang giai doan sém
da goi y viéc diéu tri bénh béng chét e ché 11B-HSD-1 chon loc va hiéu nghiém s& 1a
céch didu tri c6 hiu qua ddi voi bénh dai thao dudng typ 2, bénh béo phi va hdi chimg
chuyén héa.

Vai tro cua 11B-HSD-1 lam tdc nhan diéu bién quan trong dbi véi ndng do
glucocorticoit & gan va do d6 ddi véi su san sinh glucoza & gan d8 duoc lam r3. Muc dd
nhay véi insulin & gan duoc cai thién & ngudi tinh nguyén manh khée di dugc didu tri

bing chét tc ché 11B-HSD-1 khéng dic hiéu carbenoxolon (Walker BR (1995)). Nhidu
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nghién ctiu thit nghiém in vitro va nhiéu nghién ctru thir nghiém in vivo (md hinh dong
vit) cho thdy ring ndng d6 cia ARN thong tiﬁ va hoat tinh ctia hai enzym then chét
(PEPCK va G6PC) trong qua trinh tao glucoza trong co thé dong vat va qué trinh ti€u
glycogen bi giam bang cach lam gidam hoat tinh cta 11B-HSD-1. Dit liéu tr cic m6 hinh
ndy con x4c nhén rang viéc (c ché 11B-HSD-1 s& khong giy ra ching giam glucoza
huyét, nhu da du doan vi lugng PEPCK va lugng G6Paza co ban dugc diéu hoa doc lap
v6i glucocorticoit (Kotelevtsev Y (1997)).

O tuy, da thiy ring cortisol rc ché hién tuong tiét insulin gdy ra bdi glucoza ciing
nhu lam tédng mtc d6 1am chét té bio beta theo chuong trinh gdy ra boi stress. Viée tc
ché 11B-HSD-1 bing carbenoxolon & cac t& bao beta cia tuy phén 1ap dugc tir chudt cai
thién mic do tiét insulin dudi tac dung kich thich cta glocoza (Davani B et al (2000)).
Gan day, da thiy ring 11B-HSD-1 & céc té bao alpha didu tiét qué trinh tiét glucagon va
ngoai ra cé thé hoat dong theo cach can ché tiét d& han ché mtc do tiét insulin tir cac té
bao beta (Swali A et al (2008)). P4 thdy ring lugng 11p-HSD-1 trong céc tiéu dao tir
chu6t nhit ob/ob dugc diu tiét mét cach tich cuc bdi glucocorticoit va duge 1lam giam
boi chét e ché 1 1B-HSD-1 chon loc va chit d6i khang thu thé glucocorticoit. Lugng 11p-
HSD-1 nhiéu hon lién quan dén GSIS suy yéu (Ortsiter H et al (2005)). G chudt to Zuker
bi mic bénh dai thao duong, viéc diéu tri bénh b'?lng troglitazon cai thién cdc bét thuong
trong chuyén héa véi muc bidu hién 118-HSD-1 giam 40% & céc tiéu dao (Duplomb L et
al (2004)). Viéc tc ché cortisol c6 thé din dén sy ting mic do phién ma gen insulin va

binh thudng héa muec tiét insulin & pha thtr nhit (Shinozuka Y et al (2001)).

0 co xuong ctia ngudi, muc do biéu hién 11B-HSD-1 lién quan tryc tiép v&i murc
khang insulin va cling d4 c6 thong bao vé muc ting biéu hién 11p-HSD-1 & b6ng co clia c4
thé méc bénh dai thao dudng typ 2 (Abdallah bM et al (2005)). Gin day, sy tham gia cla
cortisol trong sinh bénh hoc co dang dugc xem xét d& didu bién hoat dong cta nd. Rt
gﬁn day, da chiing minh duoc r?mg dich 1am giam hodc trc ché v& mit duoc ly 118-HSD-1
chil yéu & co xuong cila ngudi ngin nglra tac dong cua cortison dén sy chuyén hoa
glucoza va oxy héa palmitat (Salehzadeh F et al (2009)). Hoat tinh qua mirc cta cortisol
trong co din dn sy teo co, chuyén héa loai soi va kém six dung glucoza do khéng insulin.

Cortisol ¢6 th€ ¢6 vai tro truc tiép trong viéc 1am gidm murc hap thu glucoza & co.

Bénh béo phi 1a mot yéu t6 quan trong trong hoi chimg chuyén héa ciing nhu &

phan 16n (>80%) bénh nhan dai théo dudng typ 2, va m& mang ndi (phi tang) duong nhu
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14 ¢6 tAm quan trong nhét. Hoat tinh cua 11B-HSD-1 téng cd & mé m& ndi tang va mé md
dudi da ctia c4 thé béo phi (Lindsay R S et al (2003)). P biét ring hoat tinh cortisol trong
chit béo 1am ting qué trinh tao m&. DA thdy ring viéc ttc ché hoat tinh cta 11B-HSD-1 ¢
tién t& bao tao m& lam giam tdc d6 biét hoa thanh t& bao tao m& (Bader T et al (2002)).
Du doan ring diéu nay gay ra mirc d6 gidn nd it hon (c6 thé la gidm) tich ty m& mang ndi,
tirc 1& mirc 6 béo bung gidm (Bujalska IJ et al (1997) va (2006)). Nong do cortisol bén
trong m& lién quan dén sy phi dai md, doc lap voi bénh béo phi (Michailidou Z et al
(20006)).

Ciing d4 biét rang cortisol phéi hop véi su phét tin hiéu gay tiét adrenalin lam tdng
muc do phan giai lipit ma din dén sy ting ndng d6 axit béo tu do trong huyét tuong ma
dén luot minh né 13 nguyén nhén chinh cta nhidu téc dung c6 hai ciia bénh béo phi
(Tomlinson JW et al (2007)).

Viéc cét tuyén trén than lam thuyén giam tic dong cta hién tugng doi lam ting ca
luong thirc An dua vao co thé va mic d6 bidu hién neuropeptit Y dudi ddi. Pidu nay xac
nhén vai trd cua glucocorticoit trong viéc lam ting luong thitc &n dua vao co thé va cho
rdng viéc e ché 11B-HSD-1 & ndo c6 thé 1am ting cam gidc no chan va do d6 lam giam
lugng thire &n dua vao co thé (Woods SC (1998)). Viéc trc ché 11p-HSD-1 béng chét tc
ché phan t&r nhé con lam giam lugng thirc &n dua vao co thé va muc do tdng can ¢ chudt

nhét béo phi do dinh dudng (Wang SJY et al (2006)).

Do d9, céc tc dung néu trén 4m chi ring chit tc ché 118-HSD-1 hitu hiéu s& c6

hoat tinh 1am t4c nhan chéng béo phi.

Cortisol v6i lugng du ciing c6 thé khoi mao qua trinh hinh thanh triglyxerit va tiét
VLDL & gan, ma c6 thé gép phan vao hién twong ting m& mau va bénh réi loan m& mau
kém theo. P4 thiy ring chudt nhéit chuyén gen 118-HSD-1-/- ¢6 ndng do triglyxerit trong
huyét tuong thp hon dang ké va ndng do cholesterol HDL ting biéu thi kiéu hinh bao vé
vita dong mach tiém ning (Morton NM et al (2001)). & mé hinh chudt béo phi do ché do
dinh dudng, chét wrc ché khong chon loc clia 11B-HSD-1 lam gidm axit béo ty do trong
huyét twong ciing nhu triaxylglyxerol (Wang SJ et al (2006)). Su biéu hién 118-HSD-1
qué mirc & gan lam ting triglyxerit trong gan va axit béo tu do trong huyét thanh ciing véi
viéc diéu bién ting gen hinh thanh chit béo trong gan (Paterson JM et al (2004). B3 c6

minh hoa ring viéc trc ché 11B-HSD-1 cai thién ndng db triglyxerit trong mau bang cach
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lam giam tiét VLDL-TG & gan, cing v&i sy dich chuyén kiéu hinh hép thu axit béo c6
ngudn gdc tir TG sang md oxy hda, trong dé su tich tu lipit duoc ngan nglra nhd mirc oxy

hoa lipit gia ting (Berthiaume M et al (2007)).

M5 hinh chuét bi xo vita ddng mach (APOE -/-) ma d& méc bénh vita dong mach
khi duogc cho #n ché d6 dinh dudng gidu chit béo, dugc bao vé chéng lai su phét trién cua
ching xo vita déng mach néu dugc didu tri bing cic chét wc ché 11B8-HSD-1

(Hermanowski-Vostaka A et al, (2005)).

Ky vong ring viéc tic ché 11B-HSD-1 & té bao tao m& thanh thuc lam gidm mirc
d6 tiét chat trc ché yéu t6 hoat hoa plasminogen 1 (PAI-1)-- 12 yéu t& nguy co doc 1ap dbi
v6i tim mach (Halleux CM et al (1999)). Hon thé nita, ¢6 su trong quan r3 rang giita hoat
tinh ctia glucocorticoit va yéu t§ nguy co dbi véi tim mach cho thdy ring sy giam tac

dung ctia glucocorticoit ¢6 thé 13 c6 loi (Walker BR et al (1998), Fraser R et al (1999)).

Su lién quan gitta bénh cao huyét 4p va su khang insulin c6 thé dugc giai thich
béng hoat tinh manh hon cua cortisol. Céc dit liéu gén day cho théy réng mat d6 co mach
& da sau khi dung khu tra glucocorticoit gia ting & cdc bénh nhan mic bénh cao huyét ap
co ban (Walker BR et al (1998)). D3 thiy rz"mg glucocorticoit 1am ting mirc d¢ bidu hién
clia thu thé angiotensin trong t& bao mach va do d6 1am cho chu trinh renin-angiotensin c6
kha nang xdy ra (Ullian ME et al (1996)), (Sato A et al (1994)). Vai trd clia cortisol trong
viéc phat tin hiéu NO va do d6 co mach dd dugc chimg minh gin diy (Liu Y et al
(2009)). Céc phét hién nay khién cho 11B-HSD-1 tré thanh dich tidm ning cho viéc kiém

soat bénh cao huyét 4p va cai thién dong mau & md dich.

Trong thap ky trudc, sy lo ling vé chimg lodng xwong do glucocorticoit géy ra gia
tang cung vai viée st dung rong rdi glucocorticoit (GC) ngoai sinh. Chirng lodng xwong
do GC gy ra la téc dung phu phd bién nhét va nghiém trong dbi voi cac bénh nhan dung
GC. Muc d6 mét ty trong khoang & xuong (bone mineral density - BMD) 1 cao nhét
trong vai thang dau tién ding GC. Cac t& bao tao xuong thanh thuc (nguyén bao xuong)
dugc xem 1a vi tri hoat dong v& mit nguyén tic cua GC trong khung. Toan b§ qua trinh
biét héa ctia té bao gbc trung md dbi voi dong nguyén bao xuong dd dugc chitng minh 1a
nhay v6i GC ciing nhu qué trinh tdng hop colagen (Kim CH et al (1999)). Céc tac dong
ctia GC dén quy trinh nay 1a khac nhau tiy theo giai doan clia qu4 trinh biét hoa cua tién

t€ bao xuong. Sy c6 mit cia tin hi¢u GC nguyén ven 1a quan trong d6i véi sinh 1y hoc va
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su phat trién binh thudong clia xwong, trai véi tic dong bat loi cia tinh trang st dung lidu
cao (Pierotti S et al (2008), Cooper MS et al (2000)). Dit liéu khac ggi y vai trd cua 11p-
HSD-1 trong vi€c tao ra lugng du cao glucocorticoit hoat tinh trong té bao hdy xuong, va
do d6 1am gia ting murc d9 tiéu xwong (Cooper M S et al (2000)). Tac dung bat loi dén su
hinh thanh cyc xwong nho c¢6 thé dugc ngan chin bﬁng chét trc ché khong ddc hiéu
carbenoxolon goi y vai tro quan trong cua 113-HSD-1 trong tac dung cta glucocorticoit
(Bellows C G et al (1998)).

Stress va glucocorticoit ¢6 anh hudng dén chirc ning nhén thirc (de Quervain DJ et
al (1998)). Ciing dd biét ring enzym 11B-HSD-1 kiém soat mic d6 hoat dong cua
glucocorticoit trong ndo gép phin vao doc tinh dbi voi hé thdn kinh (Rajan V et al
(1996)). Ciing da c6 goi y rang viée trc ché 11B-HSD-1 trong ndo c¢6 thé lam giam lo au
(Tronche F et al (1999)). Do d6, két hop lai, gia thiét ring viéc wc ché 11p-HSD-1 trong
ndo cta ngudi ¢ thé ngan ngtra dugc su hoat hda lai cortison thanh cortisol va bao vé
trude cac tac dung c6 hai do glucocorticoit gy ra ddi voi su sbng sét cia t& bao thin kinh
va cdc khia canh khéac cua chic ning té bao than kinh, k& ca su suy gidm nhén thirc,

chiing tram cam, va hién tugng thém an hon.

Cac dit lidu gin day goi ¥ ring luong thu thé dich glucocorticoit va enzym 11B-
HSD-1 x4c dinh mtic d9 nhay d6i véi bénh ting nhin 4p (Stokes, J. et al. (2000)). D4 thiy
rdng viéc diing carbenoxolon, chét trc ché 11-HSD-1 khéng dic hiéu, lam giam nhan &p
20% & ddi tuong binh thuong. C6 bing chimg ring isozym 11B-HSD-1 c¢6 thé didu bién
su van chuyén natri diéu tiét boi steroit théng qua NPE, nhd d6 anh huong dén ap luc noi
nhan (intra ocular pressure - IOP). P4 c6 goi y ring 118-HSD-1 ¢6 vai trd trong qua trinh
tao ra nudc, hon 1a dan luu, nhung hién van chua biét liéu didu nay 1a do sy can thiép vao
viéc hoat héa glucocorticoit hogic thu thé corticoit khoang, hay ca hai (Rauz S et al (2001,
2003)).

V6 sb hoat dong cua glucocorticoit dugc minh hoa béng vi du & cdc bénh nhén
méc hién tugng gia ting kéo dai ndng do glucocorticoit trong huyét tuong, con duge goi
1a "hoi chimg Cushing". C4c bénh nhin niy c6 ndng d glucocorticoit gia ting kéo dai
trong huyét tuong va thé hién muc d6 dung nap glucoza gidm, bénh dai thao duong typ 2,
bénh béo bung, va ching loing xuong. Cac bénh nhan ndy con c6 kha ning lanh vét
thuong giam va da gion. Viéc cho cic bénh nhan méc hoi ching Cushing dung chét chi

van thu thé glucocorticoit (RU38486) dao nguoc lai cac ddu hidu cta hoi ching chuyén
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héa (Neiman LK et al (1985)).

Di thdy ring glucocorticoit 1am ting nguy co nhidm va tri hodn qua trinh lanh vét
thuong héd. C4c bénh nhan duge diéu tri bing glucocorticoit ¢6 nguy co cao gip 2 dén 5
14n bi bién ching khi trai qua phiu thuat. Glucocorticoit ¢6 anh hudng dén qua trinh lanh
vét thuong bing cach can thiép vao qua trinh san sinh hoic hoat dong cla cac xytokin va
cac yéu td sinh truéng nhu IGF, TGF-beta, EGF, KGF va PDGF (Beer HD et al (2000)).
TGF-beta ddo nguoc sy thiéu hut kha ning lanh vét thuong do glucocorticoit gy ra &
chudt to béng cach diéu tiét PDGF trong t& bao don nhén 16n (Pierce GF et al (1989)).
Ciing d4 thdy rang glucocorticoit 1am giam mirc do téng hop colagen & da chudt nhit va
da chudt to in vivo va & nguyén bao s¢i clia chudt va nguyén bao soi ctia ngudi (Oishi Y
et al, 2002).

Glucocorticoit da dugc cho 1a lién quan dén céc tinh trang bénh ly da dang nhu hoi
ching budng trimg da nang, chimg vo sinh, ri loan chirc ning nhd, rdi loan gidc ngi,
bénh co (Endocrinology. 2011 Jan; 152(1):93-102. Epub 2010 Nov 24.PMID: 21106871)
va chiing loan dudng co. Do d6, kha ning hudng dich enzym ma c6 tac dong dén ndng do

glucocorticoit dugc hy vong 1a giai phép hita hen dé diéu tri c4c tinh trang bénh 1y nay:

Trén co s& tai lidu sang ché va cong bd bao chi cua cac hing, ¢ nhidu hop chét da
duoc thir nghiém vé kha nang trc ché 11p-HSD-1 trong céc giai doan khac nhau cua kénh
phat hién thudc.

INCB13739 ctia Incyte Corporation di xtc tién tiép dén pha IIb cua thir nghiém
lam sang. Két qua clia thir nghiém pha Ia d6i v6i bénh dai thao duodng typ 2 (nghién ciru
thtr nghiém 28 ngay, nghién ctru thit nghiém kiém soat bang thudc vo, nghién ciru thie
nghiém kep ting insulin huyét hai budc) cho thdy ring né 1a an toan va duoc dung nap t6t

khéng c6 bét ky tac dung phu nghiém trong va chimg giam glucoza huyét.

Mic du phén ti ndy cai thién ding ké mirc d6 nhay véi insulin & gan, khong c6 cai
thién dang ké nao vé ndng do glucoza trong huyét twong. Phan tir nay dudng nhu cé tac
dung tich cuc dén cic yéu té nguy co ddi v6i bénh tim mach bao gdm giam LDL, tng
luong cholesterol va triglyxerit cling nhu mirc ting HDL vira phai. INCB13739 hién dang
duoc nghién ctru thir nghiém trong céc thir nghiém pha II b phan khoang liéu luong & céc
bénh nhan T2D, ndng d6 glucoza cla céc bénh nhan nay khong dugc kiém soat bing

phép diéu tri bang metformin.
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Trong giai doan tién 1am sang, chét &rc ché din diu INCB13739 cua Incyte duoc
thir nghiém & khi nau va da thiy trc ché 11p-HSD-1 béo (INCBO13739, cht trc ché chon
loc cua 11B-hydroxysteroit dehydrogenaza typ 1 (11HSD1) lam gia ting mirc d6 nhay
v6i insulin va lam giam cholesterol trong huyét twong trong thoi gian 28 ngay & cac bénh

nhén méc bénh d4i thdo dudng typ 2.

Do d6, bang chung nay cho thiy rd rang ring cac hop chét 12 chét uc ché cua 11B-
hydroxysteroit dehydrogenaza s& 1a hitu dung dé diéu tri nhiéu tinh trang bénh ly lam
sang lién quan dén su biéu hién cta enzym ndy. Ngoai ra, mong mudn 1 cac chit trc ché
nay 1a cac chét trc ché chon loc dé chiing khong can tré chirc nang ciia ca¢ enzym c6 quan
hé mat thiét nhu 11p-HSD-2 ma da biét 1a cac enzyme nay tao ra tdc dung bao vé trong
co thé.

Ban chat k§ thuit ciia sang ché

Muc dich chinh cta sang ché 1a d& xuét cac hop chét 1a chét Gc ché 11B-
hydroxysteroit dehydrogenaza. Ky vong ring cac hop chét nay c6 thé dugc dung dé diéu
tri c4c tinh trang bénh ly lién quan dén 11p-hydroxysteroit dehydrogenaza nhu néu trén.

Muc dich khéc ciia sang ché 1a d& xuit dugc phdm chira hop chét 1a chét e ché
11B-hydroxysteroit dehydrogenaza va ta dugc dugc dung, chit pha losing hogic chét mang.

Hop chét va duoc phém theo sang ché dugc dung dé phong hoac diéu tri tinh trang

bénh Iy lién quan dén hoat tinh cua 11B-hydroxysteroit dehydrogenaza & dong vat c6 vi.

Pé dat dugc cac muc dich néu trén, sang ché dé xuit cac hop chit c6 cong thuc (I):

o

A e Y
NN,
W 0

Cong thuce (I)

trong do:
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CN, SH, NH,, CF;, OCF;, C;-C,alkyl tiy y duge thé, C;-Cphaloalkyl tiy y duge thé C,p-
Cpsalkenyl tiy v duoc thé, C,-Cpaalkynyl tiy y duoc thé, C,-Cppheteroalkyl tuy y duoc
thé, C;-Cpxycloalkyl tiy v duogc thé, C;-Coxycloalkenyl tiy v dwoc thé, C,-Cjyhetero-
xycloalkyl tiy y dugc thé, C,-Csheteroxycloalkenyl tity v dugc thé, Ce-Crgaryl tuy y
duoc thé, C;-C; gheteroaryl tity y duoc thé, C;-Cppalkyloxy tity y duge thé, C,-C alkenyl-
oxy tuy ¥ duoc thé, C,-Cpyalkynyloxy tuy v duoc thé, C,-Coheteroalkyloxy tuy y dugc
thé, C;-Cpaxycloalkyloxy tiy y dugc thé, C;-Cpxycloalkenyloxy tiy v dugc thé, C,-
Cheteroxycloalkyloxy tiy ¥ duoc thé, C,-Cy, heteroxycloalkenyloxy tiy y dugc thé, C,-
C1, heteroxycloalkenyloxy tiy y duoc thé, Cs-Cigaryloxy tiy ¥ duoc thé, C;-Cjsheter-
oaryloxy tlly y dugc thé, C;-Cpalkylamino thy y dugc thé, SR?, SO;H, SO,NR?R?,
SO;R?, SONR’R’, SOR?, COR?, COOH, COOR?, CONR’R?, NR2COR?, NR*COOR?, N-
R?’SO,R’, NR’CONR’R? , NR’R?, va axyl, hodc hai R' bét ky trén cic nguyén tir cacbon
khéc nhau c6 thé dugc két hop dé tao ra gbc vong, hodc hai R! trén cung mot nguyén tir
cacbon khi cting nhau c6 thé tao ra nhém c6 cong thirc =0 hodc =NR’, va hai nhém R
c6 thé duoc két hop dé tao ra lién két doi;

Ar 1a nhém C;-Cygheteroaryl ity y duoc thé;

A dugc chon tir nhém bao gém S, SO, SO,, O, va -CR*R-;

B 14 nhém c6 cong thirc ((CR°RY),-;

trong d6 mdi nhom R? R R° va R doc 1ap dugc chon tir nhém bao gém H,
halogen, OH, NO,, CN, SH, NH,, CF;, OCF;, C;-Cpalkyl tiy y dugc thé, C,-
Cyoheteroalkyl tiy y duoc thé, C;-Chaloalkyl tiy v duoc thé, C5-Cjpxycloalkyl tuy y
dugc thé, Cs-Cigaryl tily y duge thé, C;-Cisheteroaryl tity y duoc thé; SR2, SOsH,
SO,NR’R’, SO;R?, SONR’R’, SOR’, COR?, COOH, COOR?, CONR’R’, NR2COR?,
NR’COOR’, NR*SO,R’, NR’CONR’R®, NR*R?, va axyl,

hogc hai nhém R?, R, R® va R? bét ky trén ciing mét nguyén tir cacbon cung nhau
¢6 thé tao ra nhém xycloalkyl hodc phén tir thé c6 cong thrc:

trong 6 m&i nhém R? va R® doc lap dugce chon tir nhém bao gém H, C;-Cjalkyl
tuy y duoc thé, C,-Cyoheteroalkyl tiy y duoc thé, C,-Cjzhaloalkyl tuy y duoc thé, C3-Cpa-
xycloalkyl tity y duoc thé, Cs-Cgaryl tity y duoc thé, va C;-Cgheteroaryl tiy y duogc thé;
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R* duoc chon tir nhém bao g6m 0, S, vaNR’;

R’ duoc chon tr nhom bao gém H, ORS, Ci-Cpalkyl tiy v dugc thé, C;-
Czhaloalkyl tity ¥ duogc thé C,-Cpaalkenyl ty y duogc thé, C,-Calkynyl tiy y duoc thé,
C;-Calkyloxy ty y dugc thé, C;-Cphaloalkyloxy tity ¥ duoc thé, C,-Cjoheteroalkyl tuy
y dugc thé, C5-Cjpxycloalkyl tuy y duoc thé, Cs-Cixycloalkenyl tuy y duoc thé, C,-Cp,
heteroxycloalkyl tity y duoc thé, C,-Cy, heteroxycloalkenyl tily y duoc thé, C-Cysaryl tuy
y duogc thé, va C,-C, sheteroaryl tuy y duoc thé,

RS duoc chon tir nhom bao gém H, C;-Cjalkyl tiy y dugc thé, C,-Cjpheteroalkyl
tuy y duoc thé, C3-Cpxycloalkyl tity y duoc thé, Cg-Cysaryl tiy v duoc thé, va C,-C;shet-
eroaryl tity y duoc thé,

hodc hai gbc bit ky hodc nhidu nhém trong sd R? R®, R® va RY ¢6 thé cung nhau
tao ra da lién két giita nguyén tir cacbon lién k& nhu lién két d6i hojc lién két ba, hodc
gdc vong lién két cac nguyén ti cacbon ma chiing gén vao;

W' va W2 duoc chon sao cho mdt nhém 1a N va nhém con lai 12 (CRIZ),

lién két ma nguyén tir cacbon cta carbonyl dugc lién két vio nhém bt ky trong s6
W' hoic W? 1a N;

D 14 O hoic (CRY,);

nlasd nguyén dugc chon tir nhém bao gém 0,1,2,3,vad,

a 12 s6 nguyén dugc chon tir nhém bao gdm 0, 1, va 2;

blash nguyén dugce chon tir nhém bao gém 0,1,2,3,4,5,6,7,va 8,

clasd nguyén dugc chon tir 0, 1, va 2;

hodc mubi dugc dung, N-oxit, hoic tién dugc chét cta chung.

Déi v6i nhom bét ky coa céc hop chit ¢6 lién quan v& mit cdu tric ma cé ung
dung cu thé, cic bién ctia cic hop chét ¢6 cdng thue (I) theo cdc phuong 4n nhét dinh, 13
ddc biét hitu dung trong tng dung cudi cliing clia chung.

Theo mot sé phwong 4n, A 14 S. Theo mét sb phuong 4n, A 13 SO. Theo m6t sb
phuong 4n A 1a SO,. Theo mdt s phuong 4n, A 13 O. Theo mot s6 phuong an, A 1a
CRR".

Theo mot sb phuong 4n, R? va R® doc 1ap dugc chon tir nhdm bao g@)m H, CH;,
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CH,CH3, CH,CH,CH3, CH(CHj;),, (CH,);CH;, CL, Br, F, I, OH, NO,, NH,, CN, SO;H,
OCH3;, OCH,CH,CH;, CF;, va OCF;. Theo mdt sb phuong 4n, R* 1a H. Theo mét sb
phuong 4n, R® 14 H. Theo mot sb phuong 4n, R* va R® 1a khéc nhau sao cho nguyén tir
cacbon nay 1a nguyén tir cacbon khong ddi ximg. Theo mét s§ phuong 4n, mot trong sb

hai nhém R® va R” 12 H va nhoém con lai 14 alkyl ty ¥ dugc thé.

B 12 nhém c6 cong thirc <(CR°R?),-. Theo mét sb phuong 4n, n bing 0. Theo mot

s6 phuong 4n, n bing 1. Theo mdt s6 phwong 4n, n bing 2.

Theo mét sb phuong an, R° va RY doc 1ap duoc chon tir nhém bao gém H, CH;,
CH,CH;, CH,CH,CH;, CH(CHa;),, (CH,);CH;, Cl, Br, F, I, OH, NO,, NH,, CN, SO;H,
OCHj3, OCH,CH,CHj, CF;, va OCF;. Theo mot s6 phuong 4n, ca R® va R%14 H sao cho B
la CH,.

Theo mét s6 phuong 4n, hai hogic nhiéu nhém trong s cac nhom R?, R®, R® va R¢
c6 thé cling nhau tao ra da lién két giira cic nguyén tir cacbon lién k& nhu lién két doi

hodc lién ket ba, hodc gbc vong lién két cac nguyén tir cacbon ma ching gan vao.

Theo mot s6 phuong 4n, hai nhém trong s cic nhém R% R®, R® va RY trén cac
nguyén tir cacbon lién k& dugc két hop dé tao ra lién két doi. Theo mot sb phuong 4an, b6n
nhém trong s§ cdc nhém R? R®, R® va R? trén céc nguyén tir cacbon lién k& duoc két hop

d8 tao ra lién két ba.

Theo mot s& phuong 4n, mot trong sb cac nhém R? va R® va mdt nhém hodc ca hai
nhém R° va R cung vdi nguyén tir cacbon ma chung gan vao tao ra géc vong. Céc vi du
v€ cac gdc vong ma co the dugce tao ra bao gom xyclopropyl, xyclobutyl, xyclopentyl va

xyclohexyl.

Theo mot sb phuong 4n, n = 2 va mdt trong sb cac nhém R® va R® va mot hodc ca
hai R® va R? trén nguyén tir cacbon hai nguyén tir cacbon bi loai bd (trén nguyén tir
cacbon vi tri beta) néu cling véi nguyén tir cacbon ma chiing gin vao va nguyén tir
cacbon alpha tao ra géc vong. Céc vi du vé géc vong ma cé thé duoc tao ra bao gém

xyclobutyl, xyclopentyl va xyclohexyl.

Theo mét s§ phuong an, A 1a CRR® va B 1a CH,, séng ché dé xudt hop chit c6
cong thuac (ID):
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Re s‘ab
: } \ (\ {3 (R‘}
. W 2
R’lt F“
\m‘h
Cong thure (II)

trong @6 R', R' R* R®, Ar, W!, W2, D, a, b va ¢ duoc x4c dinh trén day.
Theo mdt s& phwong an, D 14 O. Theo mot sb phuong 4n, D 13 (CR').

Theo mdt s6 phuong 4n, A 1a CR*R®, B 1a CH, va D 12 O, sang ché d& xuét hop
chat c6 cong thic (IIla):

Ry &
X —t\)
A I}‘F SR
0
H?I nii
\(R%
Cong thtce (I1a)

trong d6 R', R' R* R®, Ar, W!, W2, a, b va ¢ duoc xac dinh trén day.

Theo mét sé phuong 4n, A 13 CR'R®, B 14 CH, va D 1a (CR"),, sang ché d& xuét
hop chét c6 cong thirc (IIIb):

R (‘Rb
X W), oy
Ar A /.c’ "%
! {CR'y)
Ria Rn
\m’»
Cong thac (I11b)

trong 6 R', R' R* R®, Ar, W!, W2, a, b va ¢ duogc xac dinh trén day.

Theo mét s& phuong 4n, ¢ bang 0 va nhan chira W' va W? 1 nhan ¢6 5 canh. Theo
mét s6 phuong 4n, ¢ bing 1 va nhan chia W' va W? 13 nhan c6 6 canh. Theo mot sb

phuong én, ¢ bing 2 va nhan chita W' va W2 13 nhan ¢6 7 canh.
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Theo mét s& phuong 4n, A 14 CR*R®, B1aCH,,D1aOvac bang 1, sang ché @&
xut hop chét ¢6 cong thirc (IVa):

R* \gb
. We—
M ,‘ ‘((R‘ M
w! [}
e RS
(G
Cong thirc (IVa)

trong @6 R', R"*, R% R, Ar, W', W2, a, va b 1a nhu dugc xéc dinh trén day.

Theo mét s& phuong 4n, A 1a CR'R®, B 1a CH,, D 1a (CR';) va ¢ bing 1, séng ché
& xuét hop chit c6 cong thirc (IVb):

Ry 89
a W
A >, \((ﬂ’h
w! (CR'y)
Rfi R!I
(R
Cong thuc (IVb)

trong d6 R', R'%, R R®, Ar, W', W?, a va b 1a nhu dugc x4c dinh trén day.

Theo mot s6 phuong an, W' 1a N va W? 1a (CR',). Theo mét sb phuong an, W' 1a
(CRY), va W? 1a N.

Theo mét s6 phuong 4n, A 13 CRR’, B1a CH,, D13 O, c bing 1, W' AN va W2 1a
(CR',). Séng ché d& xuit cac hop chét c6 cong thire (Va):

B, \Rp, R g
Ar N
An TR
o) .
Rie
R’y
Cong thirc (Va)

trong d6 R', R, R%, R, Ar, a, va b 1a nhur dugc x4c dinh trén day.

Theo mét s phuong 4n, A 13 CR*R”, B 1a CH,, D 1a (CR',), ¢ bing 1, W! [a N va
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W? 1a (CR',), sang ché d& xuAt hop chét c6 cong thitc (Vb).

A%
Cong thirc (Vb)
trong d6 R', R R* R®, Ar, a va b la nhu duoc xé4c dinh trén day.

Theo mét s6 phuong an, A 14 CRR®, B 1a CH,, D 1a O, ¢ bing 1, W' 1a (CR',), va
W2 1a N, sang ché d& xuit hop chét c¢6 cong thire (Ve):

Cong thuc (Vc)

trong dé R!, R R? R, Ar, a, va b la nhu dugc xéc dinh trén day.

Theo mét s phuong 4n, A 14 CRR®, B 1a CH,, D 1a (CR',), c bing 1, W' [a N va
W? 1a (CR',), sang ché dé xuét hop chét c6 cong thuc (Vd).

Ry A @
g (Rl
A N Py
R‘ﬁ
ni
R pus (R
Cong thuc (Vd)

trong d6 R', R"®, R% R®, Ar, a va b 1a nhur duoc x4c dinh trén day.

Nhém Ar c6 thé 1a gbc C;-Cys heteroaryl bat ky tiy y dugc thé. Cic nhém
heteroaryl thich hgp bao gém thiophen, benzothiophen, benzofuran, benzimidazol,
benzoxazol, benzothiazol, benzisothiazol, naphto[2,3-b]thiophen, furan, isoindolizin,

xantholen, phenoxatin, pyrol, imidazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin,
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tetrazol, indol, isoindol, 1H-indazol, purin, quinolin, isoquinolin, phtalazin, naphtyridin,
quinoxalin, xinolin, carbazol, phenanthridin, acridin, phenazin, thiazol, isothiazol,
phenothiazin, oxazol, isooxazol, furazan, phenoxazin, pyridyl, quinolyl, isoquinolinyl,
indolyl, va thienyl. Trong ting trudng hop néu c6 kha ning cho nhidu vi tri thé trén nhan
heteroary! thi tat ca cac diém gén c6 thé déu dugc dy tinh theo sdng ché. Chi d& lam vi du,

néu heteroaryl 13 gbc pyridyl, thi n6 c6 thé 1 2-pyridyly, 3- pyridyl hodc 4 pyridyl.
Theo mdt s6 phuong 4n, Ar 1a nhém c6 cdng thirc VI:

Ve

T
"N \f.{
(VD)

trong d6 tirng nhom VI, V2, V3, V4, Vo va Ve ddc lap duogc chon tir nhdm bao gém
N va CR’;
U duoc chon tir nhém bao g@)m NR®, 0, S va CR®,

trong d6 mdi nhém R’ doc lap duoc chon tir nhom bao gém ting R? doc lap duoc
chon tir nhém bao gém H, halogen, OH, NO,, CN, SH, NH,, CF;, OCF;, C,-Cjyalkyl tiy
¥ duge thé, C;-Cyphaloalkyl tly ¥ dugc thé, C,-Cjaalkenyl tiy ¥ duge thé, C,-Cpralkynyl
tily y dugc thé, C,-Cyzheteroalkyl tily y dugc thé, C3-Cyyxycloalkyl tiy ¥ duge thé, Cs-
Caxycloalkenyl tuy y duoc thé, C,-Csheteroxycloalkyl tiy v dugc thé, C,-Cyzheteroxyc-
loalkenyl tiy v dugc thé, Cs-Cygaryl tlly v duoc thé, C;-Cysheteroaryl tiy y dugc thé, C;-
Cpalkyloxy ty y dugc thé, C,-Calkenyloxy tiy y dugc thé, C,-Cpalkynyloxy tuy y
duoc thé, C,-Coheteroalkyloxy tuy y dugc thé, C3-Cpxycloalkyloxy tiy ¥ dugc thé, Cs-
Cpaxycloalkenyloxy tuy y duoc thé, C,-Cppheteroxycloalkyloxy tiy y duoc thé, C,-C,
heteroxycloalkenyloxy tiy ¥ duoc thé, C,-Cp, heteroxycloalkenyloxy tuy y duoc thé, Cs-
Cpsaryloxy tuy v dugc thé, C,-C, heteroaryloxy tiy v duoc thé, C;-Cjaalkylamino tuy y
duoc thé, SR’, SO;H, SO,NR’R", SO,R’, SONR’R'’, SOR’, COR’, COOH, COOR’,
CONR’R", NR’COR", NR’COOR’, NR’SO,R!’, NR’CONR’R"’, NR’R", v4 axyl;

trong do R® duoc chon tir nhom bao gém H, tuy v duoc thé Ci-Cpalkyl, C,-
Cpalkenyl tiy y duoc thé, C,-Cpaalkynyl tily y duoc thé, C,-Cpzheteroalkyl tuy y duoc
thé, C;-Caxycloalkyl tiy v duogc thé, C,-Cpzheteroxycloalkyl tiy y dugc thé, C¢-Cygaryl
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tiy y dugc thé, C;-C gheteroaryl tily y duoc thé, SO;H, SO,NR’R', SO,R’, SONR’R",
SOR’, COR’, COOH, COOR’, va CONR’R";

trong d6 mdi nhom R’ va R!? doc lap dugc chon tir nhom bao g@)m H, C;-Cjalkyl
tuy y dugc thé, C,-C 1oheteroalkyl tiy v duogc thé, C,-Cphaloalkyl tiy y duoc thé, C5-Cyy.
xycloalkyl ty y dugc thé, C4-Cigaryl tily y duoc thé, va C;-Cysheteroaryl tiy y duoc thé.

Theo mét s6 phuong an, Ar duge chon tir nhom bao gbm:

®% T o, - .
SNl
= N\ \N N N N/

Re \Rz \R.

Via

Vib Vic
(R, v\";{'\x (R, (R,
X | N\N é/j:}yg- .@:Nyg_
AN Ku”// x s N N
\
Vid Vie it
(R’l./\/ _
P
va Vs

trong d6 R 1a nhu duoc xé4c dinh trén day;
elasd nguyén dugc chon tir nhém bao g@)m 0,1,2,3va4;
flasd nguyén dugc chon tir nhom bao g@)m 0,1,2,va3.

Theo mdt s6 phuong 4n, A 14 CR*R", B 1a CH,, D 1a (CR',), ¢ bing 1, W' 1a N, W?
14 (CR',) va Ar 12 nhém ¢6 cong thirc VIa, séng ché @ xuit hop chit c6 cong thuc (VIIa):

Cong thuc (VIIa)

trong 46 R', R", R R®, R, R®, a, b va e 1a nhu dugc xéc dinh trén day.
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Theo mdt s6 phuong 4n, A 1a CRR", B 1a CH,, D 1a (CR',), ¢ bing 1, W' 1a N, W?
1a (CR')) va Ar 1a nhém c6 cong thirc VIb, sang ché d& xuit hop chit c6 cdng thac
(VIIb):

(R
Cong thure (VIIb)
trong ¢6 RY, R"™ R% R®, R7, R%, a, b va f1a nhu dugc xé4c dinh trén day.

Theo mot s6 phuong 4n, A 1a CR*R, B 1a CH,, D 1a (CR',), ¢ bing 1, W' 1a N, W2
1 (CR',) va Ar 1 nhém c6 cong thire Vlc, sang ché dé xuét hop chit c6 cdng thire (VIIc):

(R"
Cong thace (VIIc) -
trong d6 R', R'%, R%, R®, R”, R®, a, b va e 1a nhu duoc xac dinh trén ddy.

Theo mot s6 phuong 4n, A 13 CR'R”, B 1a CH,, D 1a (CRY), ¢ bing 1, W' 13 N, W?
12 (CR',) va Ar 1a nhém c6 cong thic VId, sang ché d& xuét hop chét c6 cong thirc
(VIId):

,“},a

/ R 'T*iR*).

{CRY)

R
®%
Cong thuac (VIId)

trong d6 R', R'* R%, R®, R7, a, b v e 14 nhu dugc xéc dinh trén day.
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Theo mét s6 phuong 4n, A 1a CR*R®, B 1a CH,, D 1a (CR',), ¢ béng 1, W' 1a N, W?
14 (CR';) va Ar 1a nhém c6 cong thirc Vle, sang ché d& xuit hop chét ¢6 cong thire (VIle):

R {8“ Q 34‘
N N
o, M L,
X \ s . OR’:]
e R'lt
\(R’)a
Cong thure (VIle)
trong 6 R', R", R% R®, R, a, b va e la nhu dugc x4c dinh trén day.

Theo mot s6 phuong 4n, A 1a CR°R”, B 1a CH,, D 1a (CR',), ¢ bing 1, W' 1a N, W?
1a (CR')) va Ar 1 nhém c6 cong thie VI, sang ché dé xuét hop chét c6 cong thire (VIIf):

R* {sgb (o} M
N
Y o R™ ,N R,
¢ ).X \ | Rty
N

— ﬂ. Rh
e
Cong thuc (VIIf)

trong d6 R!, R R* R% R”, R®, a, b va e la nhur dugc xac dinh trén day.

Theo mt s6 phuong 4n, A 1a CR*R”, B 13 CH,, D 1a (CRY,), ¢ bing 1, W' 1a N, W?
14 (CR') va Ar 1a nhém c6 cong thirc VIg, séng ché d& xuét hop chét co cong thirc
(VIIg):

Cong thuc (VIIg)

trong 46 R', R" R* R® R’, a, b va e 1a nhu duoc xac dinh trén day.

Nhur c6 thé thdy dugc nhidu hop chit trong s6 cac hop chét theo sang ché chira gbc

quinolin hodc gdc isoquinolin nhu dugc thé hién dudi ddy. Pé hd tro nguoi doc trong viéc
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xac dinh ki€u the trén cdc gdc ndy, cach danh s nguyén tir trén nhan da dwgc chip nhén

dugc thé hién dudi day.

Quinolin Isoquinolin

Theo mdt s& phwong 4n v& cac hop chét néu trén, R! duoc chon tir nhém bao gdm
H, metyl, CONHC(CH;);, OH, CO,H, CO,CH;, CO,CH,CH;, phenyl, CH,OH,
CH,CO,H, CN va OCHj3. Theo mdt sé phwong 4n, R! 1a CO,H.

Theo mét s6 phuong 4n, a bing 0. Theo mdt sb phuong 4n, a bang 1. Theo mot sb

phuong 4n, a bang 2. Theo mot s6 phuong 4n, a bing 3.

Theo mdt s§ phuong 4n, b bing 0. Theo mot sb phuong 4n, b bang 1. Theo mot sb
phuong 4n, b bang 2. Theo mdt sb phuong 4n, b bang 3. Theo mdt s6 phuong 4n, b bing
4. Theo mdt s6 phuong 4n, b bing 5. Theo mot sb phuong 4n, b bang 6. Theo mot sé

phuong 4n, b bang 7. Theo mot sb phuong 4n, b bing 8.

Trong cac hop chét theo sang ché, ndu khong c6 chi sé H déi véi R', thi phan tir
thé nay c6 thé c6 mit trén nguyén tir cacbon bét ky sén c6. Theo mdt sé phuong 4n, phan
ttr thé ndm & vi tri 4 cta nhan isoquinolin hodc nhan quinolin. Theo mdt sb phuong an,
phan ttr thé ndm & vi tri 5 clia nhan isoquinolin hodc nhan quinolin.

Theo mdt s6 phuong 4n vé cac hop chit néu trén, R duoc chon tr nhém bao gbm
H, metyl, CONHC(CH;);, OH, CO,H, CO,CH;, CO,CH,CHj3, phenyl, CH,OH, CN va
OCHs.

Theo mdt s§ phuong 4n vé céc hop chét theo séng ché chtra nhém R?, thi nhém R?
duoc chon tir H va C;-Cjyalkyl. Theo mdt sb phuong an, R? 1a H. Theo mot sb phuong an,
R? 14 metyl.

Theo mét sd phuong 4n vé cac hop chét theo séng ché chira nhém R’ thi nhém R®

nay duoc chon tir H va C;-Cjalkyl. Theo mot sb phuong an, R’ 1a H. Theo mot sb
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phuong 4n, R® 1a metyl.

Theo mdt s6 phuong 4n vé cac hop chét theo sang ché chita nhém R*, thi nhém R*
ndy dugc chon tir O va S. Theo mét sb phuong an, R* 12 O. Theo mot sb phuong én, R*1a
S.

Theo mét s6 phuong 4n vé céc hop chét theo sang ché chira nhém R’, nhém R’
nay dugce chon tit H va C;-Cjpalkyl. Theo mét sb phuong 4n, R’ 1a H. Theo mot sb
phuong 4n, R’ 1a metyl.

Theo mot sé phuong 4n, e bing 1. Theo mdt sb phuong 4n, e bang 2. Theo mdt s6
phuong 4n e bing 3. Theo mdt sb phwong 4n e bang 4. Trong trudng hop néu e bing 1, thi
nhém R’ ¢6 thé ndm tai vi tri 4, vi tri 5, vi trf 6 hodc vi tri 7 trén nhan ¢6 sdu canh. Theo
mot s6 phuong 4n, néu e bing 1, thi phén tir thé R” ndm tai vi tri 4 trén nhan. Theo mot s6
phuong 4n, néu e bing 1 thi phin tir thd R” nim tai vi tri 5 trén nhan. Theo mdt s§ phuwong
&n, néu e bang 1 thi phin tir thé R” ndm tai vi tri 6 trén nhan. Theo mdt s6 phwong 4an, néu

e bang 1 thi phan tir thé R’ ndm tai vi trf 7 trén nhan.

Theo mét s6 phuong 4n, f bang 1. Theo mét s6 phuong 4n, f bang 2. Theo mdt sb
phuong 4n fi bing 3. Theo mot sb phuong &n, néu f bang 1 thi phin tir thé R nim tai vi
trf 4 trén nhan. Theo mot s§ phwong an, néu f bing 1 thi phan tir thé R” nim tai vi tri 5
trén nhan. Theo mot sb phuong an, néu f béng 1 thi ph?m ttr thé R’ ndm tai vi tri 6 trén

nhén. Theo mét s6 phuong an, néu f bing 1 thi phén tir thé R’ ndm tai vi tri 7 trén nhan.

R’ ¢6 thé duge chon tir nhidu loai phﬁn ttr thé c6 thé nhu néu trén. Theo mét sb
phuong 4n, mdi nhém R’ doc 1ap dugc chon tir nhém bao gém H, halogen, OH, NO,, CN,
C;-Cralkyl tuy y duoc thé, C;5-Cipxycloalkyl tuy y duoc thé C;-Cyzhaloalkyl, tuy y duoc
thé, Cg-Cgaryl tity ¥ duogc thé, C,-Cigheteroaryl ity y duogc thé, C,-Cypheteroxycloalkylo-
xy tly v duoc thé, C;-C 1nalkoxyl, va C;-Cy,haloalkoxyl. Cac phén ttr thé R 1am vi du bao
gém CH;, CH,CH;, CH,CH,CH3, CH(CHs),, (CH,);CHs, xyclopropyl, isopropoxy, I, Br,
F, Cl, OH, NO,, NH,, CN, SO;H, OCH;, OCH,CH,CHj3, CF;, OCF3, thiophen-2-yl, 5-flo-
thiophen-2-yl, furan-2-yl, 5-metyl-furan-2-yl, pyridin-2-yl, 3-flopyridin-2-yl, 3-metyl-
isoxazol-5-yl, 3-flo-phenyl, 4-flo-phenyl, 1-metyl pyrol-2-yl, 5-flo-furan-2-yl, 5-xyano-
furan-2-yl, va 5-carboxy-furan-2-yl.

R® ¢6 thé duoc chon tir nhiéu loai phén tir thé c¢6 thé nhu néu trén. Theo mot sd

phuong 4n, mdi nhém RS doc lap duoc chon tir nhom bao gém H, halogen, OH, NO,, CN,
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C;-Cjalkyl, C;-Cyshaloalkyl, Ci-Cypalkoxyl, va C;-Cjzhaloalkoxyl. Phén tt thé R® 1am vi
du bao g(A)m CH3, CHzCH:;, CH2CH2CH3, CH(CH3)2, (CH2)3CH3, I, Br, F, I, OH, NOz,
NH,, CN, SO3;H, OCHj3, OCH,CH,CHj, CF3, va OCF;.

Nhiéu, néu nhu khong phai tit ca, bién néu trén c6 thé tiy y dugc thé. Néu bién
tly y dugc thé thi theo mot sé phuong 4n, mdi phan tir thé tuy y ddc lap dugce chon tir
nhom bao gc‘“)m halogen, =0, =S, -CN, -NO,, -CF;, -OCF;, alkyl, alkenyl, alkynyl,
haloalkyl, haloalkenyl, haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloa-
lkyl, heteroxycloalkenyl, aryl, heteroaryl, xycloalkylalkyl, heteroxycloalkylalkyl, heteroa-
rylalkyl, arylalkyl, xycloalkylalkenyl, heteroxycloalkylalkenyl, arylalkenyl, heteroarylalk-
enyl, xycloalkylheteroalkyl, heteroxycloalkylheteroalkyl, arylheteroalkyl, heteroarylheter-
oalkyl, hydroxy, hydroxyalkyl, alkyloxy, alkyloxyalkyl, alkyloxyxycloalkyl, alkyloxyhet-
eroxycloalkyl, alkyloxyaryl, alkyloxyheteroaryl, alkyloxycarbonyl, alkylaminocarbonyl,
alkenyloxy, alkynyloxy, xycloalkyloxy, xycloalkenyloxy, heteroxycloalkyloxy, hetero-
xycloalkenyloxy, aryloxy, phenoxy, benzyloxy, heteroaryloxy, arylalkyloxy, amino,
alkylamino, axylamino, aminoalkyl, arylamino, sulfonylamino, sulfinylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, sulfinyl, alkylsulfinyl, arylsulfinyl, aminosulf-
inylaminoalkyl, -C(=0)OH, -C(=O)R’, -C(=0)OR’, C(=0)NR°R’, C(=NOH)R®, C(=NR-
“NR'Rg, NRR, NR‘C(=0)R’, NR°C(=0)OR', NR°C(=O)NR'RE, NR°C(=NR)NRER",
NR°SO,R’, -SR®, SO,NRR’, -OR®, OC(=0)NR°R’, OC(=O)R® va axyl,

trong d6 R®, RY, R& va R" déc 1ap dugc chon tir nhém bao gdm H, C;-Cpalkyl, C;-
Cizhaloalkyl, C,-Cjalkenyl, C,-Cjyalkynyl, C;-Cyo heteroalkyl, C;-Ciyxycloalkyl, Cs-
Cipxycloalkenyl, C,;-C;heteroxycloalkyl, C,-Cj;heteroxycloalkenyl, C¢-Cigaryl, C;-Cgh-
eteroaryl, va axyl, hodc hai nhém bét ky hoic nhiéu nhém R? R®, R® va RY, khi cung véi

cac nguyén tir ma chiing gin vao tao ra hé nhan di vong vdi 3 dén 12 nguyén tir trén nhén.

Theo mét sd phuong 4n, mdi phﬁn tir thé tuy y doc lap duoc chon tir nhém bao
gém: F, Cl, Br, =0, =S, -CN, -NO,, alkyl, alkenyl, heteroalkyl, haloalkyl, alkynyl, aryl, x-
ycloalkyl, heteroxycloalkyl, heteroaryl, hydroxy, hydroxyalkyl, alkoxy, alkylamino,
aminoalkyl, axylamino, phenoxy, alkoxyalkyl, benzyloxy, alkylsulfonyl, arylsulfonyl,
aminosulfonyl, -C(O)OR?, COOH, SH, va axyl.

Theo mot s phuong 4n, mdi phén tlr thé tuy y doc 1dp duoc chon tir nhom bao

gém: F, Br, Cl, =0, =8, -CN metyl, triflo-metyl, etyl, 2,2,2-trifloetyl, isopropyl, propyl,
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2-etyl-propyl, 3,3-dimetyl-propyl, butyl, isobutyl, 3,3-dimetyl-butyl, 2-etyl-butyl, pentyl,
2-metyl-pentyl, pent-4-enyl, hexyl, heptyl, octyl, phenyl, NH,, -NO,, phenoxy, hydroxy,

metoxy, triflo-metoxy, etoxy, va metylendioxy.

Theo céch khéc, hai phin tir thé tiy ¥ trén cing mot gdc c6 thé ciing nhau két hop
tao ra phan tir thé vong ngung tu da duge gén vio gbc ma tiy y dugc thé. Do do, thuat
ngit tiy y duoc thé bao gém nhéan dugc ngung tu nhu nhén xycloalkyl, nhin heteroxyclo-
alkyl, nhan aryl hodc nhan heteroaryl.

Ngoai cac hop chat c¢6 cong thirc I, cic phwong 4n dd duge boc 1§ con lién quan
dén céac mudi dugc dung, cic N-oxit dugc dung, cic tién duge chit duge dung, va cac
duoc chat chuyén hoa clia cac hop chat nay, va cac mudi duge dung clia céc chit chuyén
hoéa nay.

Sang ché con dé xuat cac dugc pham chira hop chat theo sdng ché va chit mang

dugc dung, chét pha logng hoac ta duoc.

Theo khia canh khac, sang ché con mé ta phwong phép phong hoic diu trj tinh
trang bénh ly & déng vét c6 va, phuong phap ndy bao gdm viéc dung luong hitu hiéu cua
hop chét theo sang ché. Theo mot phuong 4n, tinh trang bénh ly nay 14 tinh trang bénh ly

ma c6 thé duge diéu tri bé“mg cach trc ché 11B-HSD1.

Theo khia canh khac nita, sing ché mo ta viéc sir dung hop chét theo sing ché
trong quy trinh bo ché thudc ding @& didu tri tinh trang bénh ly & dong vat c6 vi. Theo
mét phuong 4n, tinh trang bénh ly nay 1a tinh trang bénh 1y ma cé thé dugc diéu tri béng
cach wc ché 118-HSD1.

Theo khia canh khac nita, sang ché mo ta viée st dung hop chéit theo sang ché @
diéu tri tinh trang bénh ly & dong vét c6 vi. Theo mét phuong an, tinh trang bénh 1y nay
12 tinh trang bénh 1y ma cé thé dugc diéu tri bz“mg cach trc ché 11 B-HSD1.

Theo m6t s& phwong an, tinh trang bénh ly nay dugc chon tir nhém bao gdm bénh
dai thao duong, ting duong huyét qua mirc, kha ning dung nap glucoza kém, ching ting
insulin huyét, ting m& mau, ting triglyxerit trong méu, tang cholesterol trong mau, bénh
r6i loan m& méu, bénh béo phi, hién tugng béo bung, bénh tidng nhan 4p, ching cao huyét
ap, ching xo vita dong mach va di chimg cta n6, bénh véng mac va céc rdi loan bénh ly

khac & mét, bénh than, bénh thin kinh, bénh co, chirng lodng xuong, bénh viém xuong
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kh6p mén tinh, mét tri, chimg trdm cam, bénh thoai hoa thn kinh, céc rdi loan tAm thin,
hoi ching budng trimg da nang, ching v sinh, bénh Cushing, hdi chiing Cushing, bénh

do virut, va cac bénh viém.

Theo mét s& phuong én, tinh trang bénh 1y 1a bénh d4i théo dudong. Theo mot sb
phuong dn, tinh trang bénh ly 1a bénh dai thdo duong typ II.

Theo mét sb phuong 4n, hop chat nay dugc dung két hop véi ta duge. Theo mot sb
phuong 4n, t4 dugc ndy duoc chon tir nhém bao gdm cic chit tc ché dipeptidyl
peptidaza-IV (DP-IV); (b) tdc nhan 1am nhay insulin; (c) insulin va chét c6 tac dung
gidng insulin; (d) sulfonylure va chit kich thich tiét insulin khac; (e) chat trc ché alpha.-
glucosidaza; (f) GLP-1, chét twong tu GLP-1, va chit chu van thu thé GLP-1; va hdn hop

cua chung.

Theo mdt phuong én khac, hop chit nay dwoc dung lam chit thay thé cho phép
diéu trj don 1¢ hodc phép diéu tri két hop, trong truong hop diéu trj khong thanh cong
bing tac nhan duoc chon tir nhém bao gbm chét wrc ché dipeptidyl peptidaza-IV (DP-1V);
(b) téc nhén lam nhay insulin; (c) insulin va chit c6 tic dung gibng insulin; (d)
sulfonylure va chét kich thich tiét insulin khéc; (e) chit tic ché alpha.-glucosidaza; ®

GLP-1, chat twong tw GLP-1, va chdt chu van thu thé GLP-1; va hén hop cta chung.

Theo mot phuong an, tic nhan lam nhay insulin duoc chon tir nhém bao gém )
chat chii van PPAR-gama, (ii) chit chi van PPAR-alpha, (iii) chit chi van kép PPAR-
alpha/gama, (iv) diguanua, va hdn hop ctia chiing.

Céc khia canh nay va cac bdc 16 khéc theo séng ché duoc néu trong ban md ta nay.
MG ta chi tiét sing ché

Trong ban md ta nay, nhiéu thuat ngit duoc ding 13 da biét déi véi ngudi c6 hidu
biét trung binh trong linh vyc k§ thuat ndy. Tuy nhién, nhdm muc dich rd rang, nhiéu
thudt ngft s& duogc dinh nghia.

Thuat ngit “khéng duge thé” dugc ding trong ban mé ta nay c6 nghia la khong c6
phan tir thé hodc cac phén tir thé duy nhét 13 hydro.

Thuét ngit "tuy ¥ duge thé" dugc dung trong toan bd ban mb ta nay biéu thi ring
nhém c6 thé hoic khong thé duoc thé tiép hodc dugc ngung tu (sao cho tao ra hé da vong

ngung tu), véi mot hodc nhidu phan tir thé khong 14 hydro. Theo cdc phwong 4n nhit dinh,
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cac phén ttr thé 14 mot hodc nhidu nhém doc lap dugc chon tir nhém bao gém halogen,
=0, =8, -CN, -NO,, -CF;, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl,
haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxycloalkenyl,
aryl, heteroaryl, xycloalkylalkyl, heteroxycloalkylalkyl, heteroarylalkyl, arylalkyl,
xycloalkylalkenyl, heteroxycloalkylalkenyl, arylalkenyl, heteroarylalkenyl, xyclo-
alkylheteroalkyl, heteroxycloalkylheteroalkyl, arylheteroalkyl, heteroarylheteroalkyl,
hydroxy, hydroxyalkyl, alkyloxy, alkyloxyalkyl, alkyloxyxycloalkyl, alkyloxyheter-
oxycloalkyl, alkyloxyaryl, alkyloxyheteroaryl, alkyloxycarbonyl, alkylaminocarbonyl,
alkenyloxy, alkynyloxy, xycloalkyloxy, xycloalkenyloxy, heteroxycloalkyloxy, heterox-
ycloalkenyloxy, aryloxy, phenoxy, benzyloxy, heteroaryloxy, arylalkyloxy, amino,
alkylamino, axylamino, aminoalkyl, arylamino, sulfonylamino, sulfinylamino, sulfonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, sulfinyl, alkylsulfinyl, arylsulfinyl, amino-
sulfinylaminoalkyl, -C(=0)OH, -C(=O)R°, -C(=0)OR®, C(=O)NR‘R!, C(=NOH)RS,
C(=NR)NRRE, NRR, NRC(=O)R’, NR°C(=0)OR!, NR°C(=O)NR'R%, NR°C(=N-
RONRER", NR°SO,R’, -SR%, SO,NR°R’, -OR® OC(=0)NR°R’, OC(=0)R® va axyl,

trong do R®, R’ REvaR" ddc lap duoc chon tir nhém bao gém H, C-Cpalkyl, C;-
Cizhaloalkyl, C,-Cppalkenyl, C,-Cralkynyl, C;-Cjoheteroalkyl, Cs;-C pxycloalkyl, C5-Ciy.
xycloalkenyl, C;-Cjsheteroxycloalkyl, C;-Cj;heteroxycloalkenyl, C4-Cjgaryl, C,-C;sheter-
oaryl, va axyl, hoic hai hodc nhiéu nhém bét ky trong sb cac nhom R?, R® R°va RY, khi
cling voi cac nguyén tir ma ching gin vao tao ra hé nhan di vong véi 3 dén 12 nguyén tir

trén nhan.

Theo mdt sd phuong 4n, mdi phﬁn ttr thé tuy y doc 1dp duoc chon tir nhém bao
gém: halogen, =0, =8, -CN, -NO,, -CF;, -OCF;, alkyl, alkenyl, alkynyl, haloalkyl, haloa-
Ikenyl, haloalkynyl, heteroalkyl, xycloalkyl, xycloalkenyl, heteroxycloalkyl, heteroxyclo-
alkenyl, aryl, heteroaryl, hydroxy, hydroxyalkyl, alkyloxy, alkyloxyalkyl, alkyloxyaryl,
alkyloxyheteroaryl, alkenyloxy, alkynyloxy, xycloalkyloxy, xycloalkenyloxy, hetero-
xycloalkyloxy, heteroxycloalkenyloxy, aryloxy, heteroaryloxy, arylalkyl, heteroarylalkyl,
arylalkyloxy, amino, alkylamino, axylamino, aminoalkyl, arylamino, sulfonyl,

alkylsulfonyl, arylsulfonyl, aminosulfonyl, aminoalkyl, -COOH, -SH, va axyl.

Cac vi du vé cac phén ttr thé tly y thich hop cu thé bao gém F, Cl, Br, I, CH;,
CH,CHj;, OH, OCHj;, CF;, OCF;, NO,, NH,, va CN.
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Trong dinh nghia ctia nhidu phin tir thé duéi déy, c6 cum tlr “nhém nay c6 thé 1a
nhém cudi mach hodic nhém cau ndi”. Pidu nay nhdm nh4n manh réng viéc st dung thuit
ngit d6 nhdm bao gdm tinh hubng khi nhém ndy 1a nhém lién két giita hai phin khéc cua
phén tir cling nhu khi né 1a nhém cudi mach. Béng céach sir dung thudt ngtt alkyl lam vi
du, mot sb tai liéu cdng bb sir dung thuat ngit “alkylen” cho nhém céu néi va do d6 trong
céc tai liéu cong bd khac nay c6 su phan biét gifta thuat ngit “alkyl” (nhém cudi mach) va
“alkylen” (nhém cdu néi). Trong don yéu ciu cdp bang doc quyén sang ché nay, khong
tao ra sy phan biét nhu vay va hau hét nhém c6 thé 1a nhém ciu ndi hoic nhém cubi

mach.

Thuét ngit "axyl" c6 nghia 13 nhém R-C(=0)-, trong 6 nhém R c6 thé 13 nhém
alkyl, xycloalkyl, heteroxycloalkyl, aryl hodc heteroaryl nhu dugc x4c dinh trong ban mo
ta ndy. Cac vi du vé axyl bao gdm axetyl va benzoyl. Nhém ndy cé thé 1a nhém cudi
mach hodc nhém cdu ndi. Néu nhém nay 12 nhém cudi mach thi né lién két véi phén con

lai ctia phén tir thong qua nguyén tir cacbon cua carbonyl.

Thuét ngft "axylamino" c6 nghia 1a nhém R-C(=0)-NH-, trong d6 nhém R c6 thé
1a nhém alkyl, xycloalkyl, heteroxycloalkyl, aryl hodc heteroaryl nhu dugc x4c dinh trong
ban mo ta nay. Nhom nay co6 thé nhém nhém cudi mach hogc nhém ciu néi. Néu nhém
ndy 12 nhém cubi mach thi n6 lién két véi phan con lai ctia phén tir thong qua nguyén tir

nito.

Thuét ngit "alkenyl" 1am nhém hodc phan cta nhém bidu thi nhém hydrocacbon
béo chira it nhat mét lién két doi cacbon-cacbon va ma c6 thé 1a mach théng hodc mach
nhanh, 6t hon 1a ¢6 2 dén 12 nguyén tir cacbon, t6t hon nita 13 ¢6 2 dén 10 nguyén tir
cacbon, t&t nhat 1a c6 2 dén 6 nguyén tix cacbon, trong mach thing. Nhém nay c6 thé chta
nhiéu lién két doi trong mach théng va dinh huéng ctia mbi nhém doc lap 1a E hoac Z.
Tét hon, néu nhém alkenyl 1a nhém 1-alkenyl. Cac nhém alkenyl lam vi du bao gdm,
nhung khéng chi gi6i han &, etenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl,

octenyl va nonenyl. Nhém nay c6 thé 1a nhém cudi mach hoiic nhém cau néi.

Thuat ngir "alkenyloxy" dwoc dung dé chi nhém alkenyl-O-, trong d6 alkenyl 1a
nhu duge x4c dinh trén day trong ban md ta ndy. Cac nhém alkenyloxy dugc wu tién 14
nhém C,-Cgalkenyloxy. Nhém nay c6 thé 13 nhom cubi mach hoic nhém ciu ndi. Néu

nhém nay 12 nhom cudi mach thi né lién két véi phin con lai cta phén tir théng qua
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nguyén tir oxy.

Thuat ngit "alkyl" dugc ding dbi voi nhém hodic phin cta nhém dé chi nhém
hydrocacbon béo mach théng hoc mach nhénh, t6t hon 1a C,—Cy,alkyl, t5t hon nira C;-
Cyoalkyl, t6t nhét 14 C;-Cg tri khi duoc néu rd theo cach khac. Céc vi du vé thich hop céac
phan tir thé C;-Cgalkyl mach thing hoic mach nhénh bao gdm metyl, etyl, n-propyl, 2-
propyl, n-butyl, sec-butyl, t-butyl, hexyl, va cdc nhém tuong tu. Nhém niy c6 thé la

nhém cudi mach hodc nhém cau noi.

Thust ngit "alkylamino" bao gdm ca mono-alkylamino va dialkylamino, trir khi
dwoc néu cu thé. "Mono-alkylamino" c6 nghia 1a nhém alkyl-NH-, trong d6 alkyl 1a nhu
dugce xac dinh trén day trong ban mé ta ndy. "Dialkylamino" c¢6 nghia 1a nhém (alkyl),N-,
trong d6 mdi nhém alkyl c6 thé 14 gibng nhau hoic khac nhau va m3i nhém 1a nhu duge
xac dinh trén ddy trong ban md ta niy vé alkyl. Tét hon, néu nhém alkyl 1a nhém C;-
Cgalkyl. Nhom ndy c6 thé 1a nhém cudi mach hodc nhém ciu nbi. Néu nhém nay la nhém

cudi mach, thi n6 lién két véi phan con lai ciia phén tir thong qua nguyén t nito.

Thuét ngft "alkylaminocarbonyl" dugc ding dé chi nhém cé cong thirc (alkyl),-
(H),NC(=0)-, trong do alkyl 1a nhu dugc xé4c dinh trén ddy trong ban md ta nay, x bing 1
hoac 2, va téng X+Y =2. Nhém nay c6 thé 13 nhém cubi mach hodc nhém cdu ndi. Néu
nhém nay 12 nhém cubi mach, thi né lién két voi phin con lai cta phéan tr thong qua

nguyeén tir cacbon cta carbonyl.

Thuat ngit "alkyloxy" dugc ding dé chi nhém alkyl-O-, trong d6 alkyl 1a nhu dugc
xac dinh trén day trong ban mo ta ndy. Tt hon, néu alkyloxy 1a C 1-Cealkyloxy. Cac vi du
bao gdm, nhung khong chi gidi han &, metoxy va etoxy. Nhém nay c6 thé 1a nhém cudi

mach hodc nhém ciu noi.

Thuat ngit "alkyloxyalkyl" dugc ding dé chi nhém alkyloxy-alkyl-, trong d6 gdc
alkyloxy va gbc alkyl 14 nhu dugc xé4c dinh trén day trong ban mé ta nay. Nhom nay c6
thé 12 nhém cubi mach hodc nhém ciu ndi. Néu nhém nay 1a nhom cudi mach, thi lién két
v6i phan con lai ctia phan tir théng qua nhém alkyl.

Thuat ngit "alkyloxyaryl" dugc ding @ chi nhém alkyloxy-aryl-, trong d6 gbc
alkyloxy va gdc aryl 1a nhu duogc xéc dinh trén déy trong ban m6 ta ndy. Nhém nay c6 thé
13 nhém cubi mach hodc nhém ciu néi. Néu nhém ndy 13 nhém cudi mach thi né lién két

v6i phan con lai ctia phan tir thong qua nhém aryl.
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Thuét ngft "alkyloxycarbonyl" dwoc ding dé chi nhém alkyl-O-C(=0)-, trong d6
alkyl 1a nhu dugc x4c dinh trén ddy trong ban md ta nay. Tt hon, néu nhém alkyl 1a
nhém C;-Cg alkyl. Céc vi du bao g@)m, nhung khong chi gidi han ¢, metoxycarbonyl va e-
toxycarbonyl. Nhém ndy c6 thé 1 nhém cubi mach hodc nhém ciu néi. Néu nhém nay la
nhém cudi mach, thi né lién két voi phan con lai ctia phan tir théng qua nguyén tir cacbon

cua carbonyl.

Thuét ngit "alkyloxyxycloalkyl" dugc ding dé chi nhém alkyloxy-xycloalkyl-,
trong d6 gbc alkyloxy va gbe xycloalkyl 1a nhu duge x4c dinh trén day trong ban mé ta
ndy. Nhém niy c6 thé 1a nhém cudi mach hodic nhém ciu ndi. Néu nhém ndy la nhom

cubi mach, thi n6 lién két véi phén con lai cia phén tir thong qua nhém xycloalkyl.

Thuét ngit "alkyloxyheteroaryl" dwgc ding d& chi nhém alkyloxy-heteroaryl-,
trong d6 gdc alkyloxy va gbc heteroaryl 1a nhu dugc xac dinh trén day trong ban mo ta
ndy. Nhém nay c6 thé 13 nhém cudi mach hodc nhém ciu ndi. Néu nhém nay la nhém

cudi mach, thi n6 lién két voi phén con lai cia phén ti thong qua nhém heteroaryl nay.

Thuat ngit "alkyloxyheteroxycloalkyl" dwoc ding dé chi nhém alkyloxy-heteroxy-
cloalkyl-, trong d6 gbc alkyloxy va gbc heteroxycloalkyl 1a nhu dugc xac dinh trén day
trong ban md t& ndy. Nhém nay c6 thé 1a nhém cudi mach hoic nhém ciu néi. Néu nhém
ndy 1a nhém cudi mach, thi n6 lién két v6i phan con lai cla phén tir thng qua nhém

heteroxycloalkyl.

Thuat ngit "alkylsulfinyl" duoc ding d& chi nhém alkyl-S-(=0)-, trong d6 alkyl 1a
nhu dugc xéac dinh trén ddy trong ban md ta nay. Tt hon, néu nhém alkyl 1a nhém C,-Cg
alkyl. Cac nhém alkylsulfinyl lam vi du bao gdm, nhung khéng chi giéi han &, metylsulf-
inyl va etylsulfinyl. Nhém nay c6 thé 1a nhém cubi mach hodc nhém ciu ndi. Néu nhém
nay 14 nhém cudi mach, thi né lién két véi phan con lai ctia phan ti thong qua nguyén tu
luu huynh.

Thuat ngit "alkylsulfonyl" duoc ding dé chi nhém alkyl-S(=0),-, trong do alkyl 1a
nhu dugc xéac dinh trén day. Tét hon, néu nhém alkyl 1a nhém C;-Cgalkyl. Cac vi du bao
gdm, nhung khéng chi giéi han o, metylsulfonyl va etylsulfonyl. Nhém nay c6 thé 1a
nhém cubi mach hodc nhém ciu nédi. Néu nhém nay 13 nhém cudi mach, thi né lién két

v6i phan con lai cua phén tir théng qua nguyén t luu huynh.

Thuat ngit "alkynyl” 1am mot nhém hodc phin ciia nhém cé nghia 1a nhom

-28-



21571

hydrocacbon béo chura lién két ba cacbon-cacbon va ma c6 thé 13 mach théng hodc mach
nhénh, t6t hon 14 ¢4 2 dén 12 nguyén tir cacbon, t&t hon nita 13 ¢6 2 dén 10 nguyén tur
cacbon, t&t hon nita 13 c6 2 dén 6 nguyén tir cacbon trong mach thing. Cac céu trac lam
vi du bao gdm, nhung khéng chi giéi han &, etynyl va propynyl. Nhém nay c6 thé 1a

nhém cudi mach hoic nhém ciu noi.

Thuét ngit "alkynyloxy" dugc dung dé chi nhém alkynyl-O-, trong do alkynyl la
nhu duge xdc dinh trén dy trong ban md ta nay. Cac nhém alkynyloxy dugc wu tién la
nhom C;-Cgalkynyloxy. Nhém niy c6 thé 1a nhém cudi mach hofic nhém cdu néi. Néu
nhom ndy 1a nhém cudi mach, thi n6 lién két véi phan con lai ciia phan ti thong qua

nguyeén tir oxy.

Thuit ngit "aminoalkyl" c6 nghia 1a nhém NH,-alkyl-, trong d6 nhém alkyl 13 nhu
duoc xac dinh trén ddy trong ban md t& ndy. Nhém nay cé thé 13 nhém cudi mach hoic
nhém cdu néi. Néu nhém ndy 13 nhém cudi mach, thi né lién két vé&i phén con lai cua

phén tir thong qua nhém alkyl.

Thuét ngft "aminosulfonyl" ¢é nghia 1a nhém NH,-S(=0),-. Nhém nay c6 thé 1a
nhém cudi mach hodc nhém ciu néi. Néu nhém ndy 12 nhém cudi mach, thi né lién két

v6i phén con lai ctia phan tt théng qua nguyén tir luu huynh.

Thuét ngit "aryl" lam mot nhém hodc ph?ln ctia nhém biéu thi (1) vong cacbon
thom mot vong hodc da vong ngung tu (ciu truc nhin c6 céc nguyén tr trén nhan déu 1a
nguyén tir cacbon) t&t hon 1a ¢6 5 dén 12 nguyén tt trong mdi nhan. Cac vi du v& nhém
aryl bao gdm phenyl, naphtyl, va nhém tuong tu; (i) gbc vong cacbon thom hai vong no
mét phén tiy y dwoc thé, trong d6 phenyl va nhém Cs.; xycloalkyl hodc nhém Cs._; xyclo-
alkenyl dwoc ngung tu ciing véi nhau d tao ra ciu tric vong, nhu tetrahydronaphtyl,
indenyl hodc indanyl. Nhém nay c6 thé 13 nhém cudi mach hoic nhém ciu nédi. Thong
thuong, nhém aryl 14 nhém Cy-C g aryl.

Thuat ngit "arylalkenyl" c6 nghia 1a nhém aryl-alkenyl-, trong d6 aryl va alkenyl 1a
nhu dugc xdc dinh trén ddy trong ban md ta ndy. C4c nhém arylalkenyl 1am vi du bao
gdm phenylalyl. Nhém nay c6 thé 1a nhém cubi mach hogc nhém cdu ndi. Néu nhém nay
1a nhém cubi mach, thi n6 lién két véi phén con lai ctia phan tir thong qua nhém alkenyl.

Thuét ngit "arylalkyl" c6 nghia l1a nhém aryl-alkyl-, trong d6 gbc aryl va gbc alkyl

1a nhu duge xdc dinh trén déy trong ban md ta ndy. C4c nhém arylalkyl duge wu tién chia
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gdc Cysalkyl. Cac nhém arylalkyl 1am vi du bao gdm benzyl, phenetyl, 1-naphtalenmetyl
va 2-naphtalenmetyl. Nhém nay c6 thé 13 nhém cubi mach hodc nhém ciu ndi. Néu nhém
ndy 13 nhém cudi mach, thi n6 lién két véi phén con lai cta phan t thong qua nhom
alkyl.

Thuat ngit “arylalkyloxy" dugc ding @ chi nhém aryl-alkyl-O-, trong d6 alkyl va
aryl 1a nhu duge x4c dinh trén ddy trong ban mo ta niy. Nhém nay c6 thé 1a nhom cubi
mach ho#c nhém ciu ndi. Néu nhém nay 14 nhém cudi mach, thi né lién két voi ph?m coOn

lai cua phén tir thdng qua nguyén tir oxy.

Thu4t ngit "arylamino" bao gdm c4 mono-arylamino va di-arylamino trir khi dugc
néu cu thé. Mono-arylamino c6 nghia la nhom c6 cong thirc aryINH-, trong d6 aryl 1a nhu
duoc x4c dinh trén day trong ban md ta nay. Di-arylamino c6 nghia 1a nhom c6 cdng thirc
(aryl),N-, trong d6 mdi aryl c6 thé 14 giéng nhau hodc khéc nhau va mdi nhém 13 nhu
dugc xac dinh trén day trong ban mo ta nay vé aryl. Nhom nay c6 thé 13 nhém cudi mach
hozic nhém ciu ndi. Néu nhém ndy 12 nhém cudi mach, thi n6 lién két véi phén con lai

cua phén tir thong qua nguyén tir nito.

Thuét ngit "arylheteroalkyl" c6 nghia 13 nhém aryl-heteroalkyl-, trong d6 gbc aryl
va gbc heteroalkyl 1 nhu duoc x4c dinh trén day trong ban m6 ta ndy. Nhém nay c6 thé
12 nhém cudi mach hodc nhém cdu néi. Néu nhém ndy 13 nhém cudi mach, thi né lién két

v6i phan con lai ciia phén tir thong qua nhém heteroalkyl.

Thuét ngft "aryloxy" dwgc ding dé chi nhém aryl-O-, trong d6 aryl la nhu dugc
xé4c dinh trén day trong ban mé ta nay. Tt hon, néu aryloxy 1a C4-C garyloxy, tot hon nita
Ce-Cyoaryloxy. Nhém ndy c6 thé 1a nhém cudi mach hodc nhém ciu néi. Néu nhém nay

1 nhém cudi mach, thi né lién két véi phan con lai ctia phan tir thdng qua nguyén tir oxy.

Thuét ngt "arylsulfonyl" cé nghia 14 nhém aryl-S(=0),-, trong dé nhém aryl 1a
nhu dugc x4c dinh trén ddy trong ban md ta nay. Nhém nay c6 thé 1a nhém cubi mach
hodc nhém ciu ndi. Néu nhém ndy 1a nhém cudi mach, thi né lién két véi phﬁn con lai
cua phén tir thong qua nguyén ti luu huynh.

“Lién két” 1a méi lién két giita cac nguyén tir trong mot hop chét hosic mot phan

ter. Lién két c6 thé 1a lién két don, lién két doi, hoic lién két ba.

Thuat ngit "xycloalkenyl" c6 nghia 12 hé nhan mot vong khong no hodc hé nhén da

-30-



21571

vong chita it nhat mot lién két d6i cacbon-cacbon va tdt hon 13 ¢6 5 dén 10 nguyén tir
cacbon trong mdi nhan. Céc nhan xycloalkenyl mot vong lam vi du bao gbm xyclopente-
nyl, xyclohexenyl hodc xycloheptenyl. Nhém xycloalkenyl cé thé dugc thé bing mot
hodc nhiéu phan tr thé. Nhom xycloalkenyl thudng 1a nhém Cs;-C,, alkenyl. Nhém nay c6

th€ 1a nhém cubi mach ho3c nhém cau noi.

Thuét ngit "xycloalkyl" dugc ding dé chi vong cacbon mét vong no hodc vong
cacbon ngung tu hodc vong cacbon da vong spiro tdt hon 13 ¢6 3 dén 9 nguyén tir cacbon
trong mdi nhan, nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va nhom tuong tu,
trir khi ¢6 quy dinh khéc. N6 bao gdm cac hé mét vong nhu xyclopropyl va xyclohexyl,
h¢ hai vong nhu decalin, va céc hé da vong nhu adamantan. Nhém xycloalkyl thuong 1a

nhém C;-Cy; alkyl. Nhém nay c¢6 thé 1a nhém cudi mach hodc nhém cau néi.

Thuét ngit "xycloalkylalkyl" c6 nghia 12 nhém xycloalkyl-alkyl-, trong d6 géc xyc-
loalkyl va gbc alkyl 1a nhu dugc xé4c dinh trén ddy trong ban mo ta nay. Cadc nhém mono-
xycloalkylalkyl 1am vi du bao gdm xyclopropylmetyl, xyclopentylmetyl, xyclohexylmetyl
va xycloheptylmetyl. Nhém nay c6 thé 1a nhém cudi mach hodc nhém ciu ndi. Néu nhém
ndy 13 nhém cudi mach, thi n6 lién két véi phén con lai cia phan tr thong qua nhom
alkyl.

Thuét ngit "xycloalkylalkenyl" c6 nghia 1a nhém xycloalkyl-alkenyl-, trong d6 gbc
xycloalkyl va gdc alkenyl 13 nhu duoc x4c dinh trén diy trong ban mo ta nay. Nhom nay
c6 thé 1a nhém cudi mach hogc nhém céu nbi. Néu nhém ndy 1a nhém cudi mach, thi né

lién két v&i phan con lai ctia phan ti thong qua nhom alkenyl.

Thuét ngft "xycloalkylheteroalkyl" c6 nghia 1a nhém xycloalkyl-heteroalkyl-, trong
d6 gbe xycloalkyl va gdc heteroalkyl la nhu duogc xac dinh trén diy trong ban mé ta nay.
Nhém nay cé thé 14 nhém cudi mach hodc nhém ciu néi. Néu nhém nay 13 nhém cubi

mach, thi né lién két voi phan con lai ciia phén tir théng qua nhém heteroalkyl.

Thudt ngir "xycloalkyloxy" dugc ding dé chi nhém xycloalkyl-O-, trong d6
xycloalkyl la nhu dugc xac dinh trén déy trong ban mo ta ndy. Xycloalkyloxy dwoc uu
tién 14 C;-Cexycloalkyloxy. Cac vi du bao gdm, nhung khéng chi gidi han ¢,
xyclopropanoxy va xyclobutanoxy. Nhém ndy cé thé 1a nhém cudi mach hogic nhém ciu
ndi. Néu nhém nay 13 nhém cudi mach, thi né lién két véi phén con lai ctia phén tir thong

qua nguyeén tir oxy.
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Thuat ngit "xycloalkenyloxy" dugc ding d chi nhém xycloalkenyl-O-, trong d6
xycloalkenyl 1a nhu dugc x4ac dinh trén day trong ban mé ta nay. Tt hon, néu xycloalke-
nyloxy 1a C;-Cgxycloalkenyloxy. Nhém nay cé thé 13 nhém cudi mach hofic nhém ciu
néi. Néu nhém nay 1a nhém cudi mach, thi né lién két véi phén con lai ciia phan tir thong

qua nguyén tir oxy.

Viéc diéu tri khong thanh cong c6 thé duoc xac dinh 12 tinh trang bénh ly, trong do6
ndng d6 glucoza huyét khi khong d6i thip hon 200mg/dl va ndng d6 glucoza huyét khi
d6i (khong duge #n trong thoi gian it nhét 8 gid) thdp hon 126mg/dl dugc duy tri sau khi

dung tac nhan nay vdi liéu lugng khuyén céo.

Thuit ngit “haloalkyl” dugc dung dé chi nhém alkyl nhu dugc xac dinh trong ban
md ta ndy, trong d6 mdt hoic nhiéu nguyén tir hydro dwoc thé bing nguyén tir halogen
dugc chon tir nhém bao gdm flo, clo, brom va i6t. Nhém haloalkyl thudng c6 céng thirc
CoHnt1- myXm, trong do6 mdi X doc 1ap dugc chon tir nhom bao gém F, Cl, Brva . Trong
nhém loai ndy, n thudng nim trong khoang tir 1 dén 10, t6t hon 12 nim trong khoang tir 1
dén 6, tot nhét 1a nim trong khoang tir 1 d¢n 3. m thuong nim trong khoang tir 1 d&én 6,
t5t hon nita nim trong khoang tir 1 dén 3. Cac vi du vé haloalkyl bao gém flometyl,

diflometyl va triflometyl.

Thuét ngit “haloalkenyl” dugc dung dé chi nhém alkenyl nhu duge xéc dinh trong
ban moé ta ndy trong d6 mdt hoic nhidu nguyén ti hydro dugc thé bing nguyén ti

halogen doc 1ap duogc chon tir nhoém bao gém F,Cl, Brval

Thuét ngit “haloalkynyl” dugc ding d chi nhém alkynyl nhu duge xac dinh trong
ban md ta ndy trong d6 mot hoic nhiéu nguyén tir hydro da duoc thé bing nguyén tir

halogen dgc 14p dugc chon tir nhém bao gém F,Cl, Brval
Thuat ngit "halogen" 1a clo, flo, brom hodc i6t.

Thuat ngit “heteroalkyl" dugc dung ¢ chi nhém alkyl mach thing hodc mach
nhénh t6t hon 1a ¢6 2 dén 12 nguyén tir cacbon, tdt hon nita 1a c6 2 dén 6 nguyén tur
cacbon trong mach, trong d6 mdt hodc nhidu nguyén tir cacbon (va nguyén tir hydro lién
két bt ky) duge thé mot cach doc 14p bing nhém nguyén ti khac loai duge chon tir S, O,
P va NR’, trong d6 R’ dugc chon tir nhém bao gém H, C;-Cyalkyl tuy ¥ dugc thé, C3-C,.
,xycloalkyl ty y duoc thé, Cs-Cysaryl tiy y duoc thé, va C;-Cisgheteroaryl tuy y dugc thé.

Heteroalkyl 1am vi du bao gém alkyl ete, alkyl amin bac hai va alkyl amin bic ba, amit,
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alkyl sulfua, va cic nhém tuong tw. Céc vi du vé heteroalkyl con bao gdm hydroxyC;-
Cealkyl, C;-CgalkyloxyC,-Cealkyl, aminoC,-Cealkyl, C;-CgalkylaminoC;-Cgalkyl, va di(-

C,-Cealkyl)aminoC,-Cgalkyl. Nhém nay c6 thé 1a nhém cudi mach hozic nhém ciu nbi.

Thuat ngit "heteroalkyloxy" dugc dung dé chi nhém heteroalkyl-O-, trong do
heteroalkyl 1a nhu dugc x4c dinh trén diy trong ban md ta ndy. T6t hon, néu
heteroalkyloxy 1& C,- Cgheteroalkyloxy. Nhém ndy cé thé 13 nhém cudi mach hodc nhém
cau nbi.

Thuat ngit "heteroaryl" riéng 1é hoic phin ctia nhém duoc ding @& chi nhém chira
nhan thom (tét hon 13 nhin thom ¢6 5 hoic 6 canh) c6 mot hodc nhiu nguyeén tir khac
loai 1am nguyén tir trén nhan trong nhan thom, trong d6 cic nguyén tir con lai trén nhan 1a
nguyén tlr cacbon. Céc nguyén tir khéc loai thich hgp bao gdm nito, oxy va luu huynh.
Céc vi du vé& heteroaryl bao gbm thiophen, benzothiophen, benzofuran, benzimidazol,
benzoxazol, benzothiazol, benzisothiazol, naphto[2,3-b]thiophen, furan, isoindolizin,
xantholen, phenoxatin, pyrol, imidazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin,
tetrazol, indol, isoindol, 1H-indazol, purin, quinolin, isoquinolin, phtalazin, naphtyridin,
quinoxalin, Xinolin, carbazol, phenanthridin, acridin, phenazin, thiazol, isothiazol, pheno-
thiazin, oxazol, isooxazol, furazan, phenoxazin, 2-, 3- hogc 4- pyridyl, 2-, 3-, 4-, 5-, hoic
8- quinolyl, 1-, 3-, 4-, hodc 5- isoquinolinyl 1-, 2-, hodc 3- indolyl, va 2-, hoic 3-thienyl.
Nhom heteroaryl thuong 14 nhém C;-C g heteroaryl. Nhém nay c6 thé 13 nhém cuébi mach

hodc nhém cau ndi.

Thudt nglt "heteroarylalkyl" c6 nghia 1a nhém heteroaryl-alkyl, trong d6 gbc
heteroaryl va gdc alkyl 14 nhur dugc x4c dinh trén day trong ban mé ta nay. Cac nhom het-
eroarylalkyl dugc wu tién chira gbc alkyl thip. Cac nhém heteroarylalkyl 1am vi du bao
gdm pyridylmetyl. Nhém nay c6 thé 1a nhém cubi mach hoic nhém cau ndi. Néu nhém
ndy 1a nhém cudi mach, thi n6 lién két véi phin con lai ctia phén tir thong qua nhém
alkyl.

Thudt ngit "heteroarylalkenyl" c6 nghia 1a nhém heteroaryl-alkenyl-, trong d6 géc
heteroaryl va gbc alkenyl 14 nhu dugc x4c dinh trén déy trong ban m6 ta nay. Nhom nay
c6 thé 1a nhém cudi mach hodc nhém céu ndi. Néu nhém ndy 13 nhém cudi mach, thi né

lién két v6i phan con lai cta phén tir thong qua nhém alkenyl.

Thuét ngit "heteroarylheteroalkyl" c6 nghia la nhém heteroaryl-heteroalkyl-, trong
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d6 goc heteroaryl va gbc heteroalkyl 1a nhu dwgc x4c dinh trén day trong ban mé ta nay.
Nhém ndy cé thé 1a nhom cubi mach hodc nhém cau n6i. Néu nhém nay 1a nhém cubi

mach, thi n6 lién két v6i phin con lai ctia phan tir thong qua nhom heteroalkyl.

Thudt ngit "heteroaryloxy" dugc ding dé chi nhém heteroaryl-O-, trong 46
heteroaryl 12 nhu duoc xac dinh trén day trong ban md ta ndy. Tét hon, néu heteroaryloxy
13 C;-Cigheteroaryloxy. Nhém nay c6 thé 13 nhom cubi mach hodc nhém céu nbi. Néu
nhém nay 12 nhém cudi mach, thi né lién két véi phin con lai ctia phén tir thong qua

nguyeén tir oxy.

Thuét ngtt “di vong” c6 nghia 14 hé nhin mdt vong, hai vong hoic da vong no,
khéng no mot ph?ln hodc hoan toan khong no chira it nhat mot nguyén tr khac loai duoc
chon tir nhém bao gdm nito, Ivu huynh va oxy lam nguyén tr trén nhan. Cac vi du vé cac

gdc di vong bao gdm heteroxycloalkyl, heteroxycloalkenyl va heteroaryl.

Thuit ngit "heteroxycloalkenyl" dwgc ding d& chi nhém heteroxycloalkyl nhu
duoc xdc dinh trong ban md t4 niy nhung chira it nhit mot lién két doi. Nhém
heteroxycloalkenyl thuong 14 nhém C,-C, heteroxycloalkenyl. Nhém nay c6 thé 13 nhom

cudi mach hodc nhém cau noi.

Thuét ngit "heteroxycloalkyl" dugc ding d& chi nhan no mét vong, hai vong, hodc
da vong chira it nhat mét nguyén tir khéc loai duoc chon tir nito, luu huynh, oxy, tét hon
1a tir 1 dén 3 nguyén tir khac loai trong it nhat mgt nhan. Tét hon, néu mdi nhéan c6 3 dén
10 canh, 6t hon nita 13 4 dén 7 canh. Céc vi du v& cac phén tir thé heteroxycloalkyl thich
hop bao gdm pyrolidyl, tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl, piperazyl,
tetrahydropyranyl, morphilino, 1,3-diazapan, 1,4-diazapan, 1,4-oxazepan, va 1,4-oxathia-
pan. Nhom heteroxycloalkyl thuong 1a nhém C,-Cjyheteroxycloalkyl. Nhém nay cé thé 1a

nhém cudi mach hodc nhom ciu noi.

Thuét ngit "heteroxycloalkylalkyl" dugc ding dé chi nhém heteroxycloalkyl-alkyl-
, trong d6 gbc heteroxycloalkyl va gbc alkyl 14 nhu duge xé4c dinh trén day trong ban mo
ta nay. Cac nhém heteroxycloalkylalkyl 1am vi du bao gdm (2-tetrahydrofuryl)metyl, (2-
tetrahydrothiofuranyl) metyl. Nhém nay c6 thé 13 nhém cudi mach hodc nhém céu néi.
Néu nhém nay 14 nhém cudi mach, thi né lién két véi phén con lai cia phén tir thong qua
nhom alkyl.

Thuat ngit "heteroxycloalkylalkenyl" dugc ding dé chi nhom heteroxycloalkyl-
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alkenyl-, trong d6 gdc heteroxycloalkyl va gbc alkenyl 14 nhu dwoc xac dinh trén day
trong ban md ta ndy. Nhém nay c6 thé 1a nhém cudi mach hodc nhém ciu néi. Néu nhom
ndy 1a nhém cudi mach, thi né lién két véi phan con lai ciia phan ti thong qua nhém

alkenyl.

Thuét ngtt "heteroxycloalkylheteroalkyl" c6 nghia 1a nhém heteroxycloalkyl-heter-
oalkyl-, trong d6 géc heteroxycloalkyl va gbc heteroalkyl 12 nhu duge xac dinh trén day
trong ban m6 t4 ndy. Nhém nay c6 thé 13 nhém cudi mach hodc nhém ciu ndi. Néu nhém
ndy 1& nhém cubi mach, thi n6 lién két véi phan con lai cia phan ti thong qua nhém
heteroalkyl.

Thuat ngtt "heteroxycloalkyloxy" dugc dung dé chi nhom heteroxycloalkyl-O-,
trong d6 heteroxycloalkyl 1a nhu dugc x4c dinh trén ddy trong ban md ta nay. Tt hon,
néu heteroxycloalkyloxy 1a C;-Cgheteroxycloalkyloxy. Nhém nay c6 thé 1a nhém cudi
mach ho3ic nhém céu ndi. Néu nhém nay 14 nhém cudi mach, thi né lién két voi phén con

lai ctia phén tir thong qua nguyén tit oxy.

Thuat ngit "heteroxycloalkenyloxy" dugc ding d& chi nhém heteroxycloalkenyl-
O-, trong d6 heteroxycloalkenyl 1a nhu duoc x4c dinh trén day trong ban mé ta nay. Tt
hon, néu heteroxycloalkenyloxy 1a C,-Cgheteroxycloalkenyloxy. Nhém nay c6 thé 1a
nhém cubi mach hodc nhém cau néi. Néu nhém ndy 12 nhém cudi mach, thi né lién két

v6i phan con lai ctia phén tir théng qua nguyén tir oxy.

Thuat ngit “hydroxyalkyl” dugc dung dé chi nhém alkyl nhu duge x4c dinh trong
ban mo6 ta ndy, trong d6 mot hoic nhiéu nguyén tir hydro duoc thé bang nhém OH. Nhém
hydroxyalkyl thuong cé cong thitc CyHpni1(OH)y. Trong nhém loai nay, n thudng ndm
trong khoang tir 1 dn 10, t6t hon 13 ndm trong khoang tir 1 dén 6, t&t nhit 13 nim trong
khoang tlr 1 d&n 3. x thudng ndm trong khoang tir 1 dén 6, t6t hon nita nim trong khoang
tr 1 dén 3.

Thuét ngit "sulfinyl" ¢é nghia 1a nhém R-S(=0)-, trong d6 nhém R c6 thé 1a OH,
alkyl, xycloalkyl, heteroxycloalkyl; aryl hodc nhém heteroaryl nhu dugce x4c dinh trong
ban mé ta nay. Nhém ndy c6 thé 13 nhém cudi mach hodc nhém ciu néi. Néu nhém nay la
nhém cudi mach, thi né lién két véi phin con lai cua phan tir thdng qua nguyén tir luu

huynh.

Thudt ngf "sulfinylamino" ¢6 nghfa 14 nhém R-S(=0)-NH-, trong d6 nhém R ¢6
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thé 1a nhém OH, alkyl, xycloalkyl, heteroxycloalkyl; aryl hodc heteroaryl nhu duoc xéac
dinh trong ban mo ta nay. Nhém nay c6 thé 1a nhém cudi mach hodic nhém ciu ndi. Néu
nhém ndy 1a nhém cudi mach, thi n6 lién két v6i phin con lai ctia phéan tr thong qua

nguyén tir nito.

Thuat ngit "sulfonyl" c6 nghia 1 nhém R-S(=0),-, trong d6 nhém R c6 thé la
nhém OH, alkyl, xycloalkyl, heteroxycloalkyl; aryl hoic heteroaryl nhu dugc x4c dinh
trong ban md ta ndy. Nhém nay c6 thé 13 nhém cudi mach hodc nhém ciu néi. Néu nhom
ndy 1a nhém cudi mach, thi n6 lién két véi phan con lai ctia phén tir thong qua nguyén tir
luu huynh.

Thuét ngit "sulfonylamino" c6 nghia 1a nhém R-S(=0),-NH-. Nhém nay c6 thé 1a
nhém cudi mach hodc nhém ciu néi. Néu nhém ndy 1a nhém cudi mach, thi né lién két

v6i phin con lai ctia phan ti thong qua nguyén tir nito.

Can phai hiéu ring nhém bao gdm céc hop chét c6 cong thic (I) bao gdm ca cac
dang ddng phan, k& ca cac chit dong phan khéng ddi quang, cic chit ddng phan ddi anh,
céc chit hd bién, va cic chét ddng phan dj hinh & dang chit déng phén ciu hinh “E” hoic
“Z” hodc hdn hgp gdém chit ddng phan E va chit ddng phan Z. Ciing cin phai hiéu ring
mdt sb dang ddng phan nhu chit ddng phan khong dbi quang, chit déng phan di anh, va
chit ddng phan di hinh c6 thé duge tach theo phuong phdp vt ly va/hodc phuong phap
héa hoc va boi chuyén gia trong linh vyc k§ thuat nay. D6i véi cac hop chét ma c6 kha
ning xay ra hién twong ddng phan di hinh, céc tic gia sang ché da tao ra chit ddng phén
duoc cho 1a cta hop chit nay mic dit c6 thé thiy ring chat ddng phan khéc c6 thé 1a dinh

dang cau tric chinh x4c.

Mot vai hop chét trong sb cac hop chit theo cac phuong an da duogc boc 10 b thé
ton tai & dang céc chit déng phan lap thé don 18, chét triét quang, va/hodc hdn hop gém
chat ddng phan ddi anh va/hodc chét d6ng phan khong d6i quang. Tt ca cac chit dong
phén lap thé don 1¢, chit triét quang va hén hop ctia chung, déu duogc dy tinh nim trong

pham vi d6i tuong dugc bdc 16 va yéu cau bao hd.

Ngoai ra, hop chit c6 cong thic (I) du dinh bao trim, néu thich hop, dang di dugc
solvat hoéa cling nhur dang khong solvat héa dugc ctia hop chit. Do d6, mai hop chét c6
cong thirc bao gém cac hop chit ¢ cdu tric chi dinh, ké ca dang da dugc hydrat héa cling

nhu dang khong dugc hydrat hoa.
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Thuét ngit "cac mubi dugc dung" dugc dung dé chi cac mudi ma gitt dugc hoat
tinh sinh hoc mong mudn ctia cic hop chét néu trén, va bao gdm cac mubi cong axit dugc
dung va cac mudi cdng bazo dugc dung. Cac mudi cdng axit dugc dung thich hgp ciia céc
hop chit c6 cong thirc (I) c6 thé duoc didu ché tir axit vo co hodc tr axit hitu co. Céac vi
du vé cAc axit vO co nay 1 axit clohydric, axit sulfuric, va axit phosphoric. C4c axit thich
hop hitu co c6 thé duge chon tir cdc nhém axit hitu co sulfonic va sulfonic di vong béo,
vong béo, thom, cac vi du vé ching la axit formic, axetic, propanoic, sucxinic, glycolic,
gluconic, lactic, malic, tartric, xitric, fumaric, maleic, alkyl sulfonic, arylsulfonic. Thong
tin bd sung v& cic mudi duoc dung c6 thé dugc tim thiy trong: Remington's
Pharmaceutical Sciences, 19th Edition, Mack Publishing Co., Easton, PA 1995. Trong
truomg hop céc tdc nhan ma 13 chét rin, chuyén gia trong linh vyuc k§ thut nay cin phai
hiéu ring cac hop chit, cc tic nhan va cac mudi theo sang ché c6 thé tdn tai & dang tinh
thé hoic dang chit da hinh khac nhau, tt ca dugc dy tinh trong pham vi clia sang ché va

cac cong thirc da néu.

- Thuét ngit "tién dugc chit" ¢6 nghia la hop chét ma trai qua qué trinh chuyén hoa
thanh hop chit ¢ cong thirc (I) trong hé sinh hoc, thudng theo céch chuyén héa (vi du,
bang cach thiy phén, khir hogic oxy héa). Vi du, este tién duoc chit cua hop chit c6 cong
thire (I) chita nhém hydroxyl c6 thé chuyén hoa dugc bing cach thiy phén in vivo thanh
phén tir gbc. Céc este thich hop clia cac hop chit c6 cong thirc (I) chira nhém hydroxyl, vi
du 14 axetat, xitrat, lactat, tartrat, malonat, oxalat, salixylat, propionat, sucxinat, fumarat,
maleat, metylen-bis-B-hydroxynaphtoat, gestisat, isethionat, di-p-toluoyltartrat, metansul-
phonat, etansulphonat, benzensulphonat, p-toluensulphonat, xyclohexylsulphamat va
quinat. P& 1am vi dy khéc, este tién dugc chét cia hop chét c6 cong thire (I) chita nhém
carboxy c6 thé duogc chuyén héa bing cach thity phén in vivo thanh phan tir gbc. (Céac vi
du vé tién duogc chét este 1a cac hop chit duge boc 16 trong bai: F.J. Leinweber, Drug
Metab. Res., 18:379, 1987). Tuong tu, axyl tién dugc chét cua hop chét c6 cong thirc (I)
chira nhém amin c6 thé chuyén héa duoc bing cach thiy phén in vivo thinh phan tir gbc
(Nhiéu vi du v& tién dugc chét déi véi nhém chirc ndy va nhém chirc khac, k& ca amin,
dugc boc 16 trong: Prodrugs: Challenges and Rewards (Phan 1 va 2); Ed V. Stella, R.
Borchardt, M. Hageman, R. Oliyai, H. Maag and J Tilley; Springer, 2007).

Thuat ngft "luong hitu higu dé diéu trj bénh" hoic "lwong hiru hiéu" 1 luong da dé

dat duoc két qua c6 loi hodc mong mudn vé mit 1am sang. Luong hitu higu c6 thé duge

-37-



21571

dung thanh mdt hoic nhiéu lan dung. Luong hitu hiéu thudong 1 du dé 1am thuyén giam,
lam giam, 1am 6n dinh, dao nguoc, 1am cham hoic tri hodn tién trién cua tinh trang bénh
ly.

Céc hop chat cu thé theo sang ché bao gdm céc hop chit c6 cong thirc sau:
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hodc mudi duoc dung hodc tién dugc chat clia ching.
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Céc hop chét ndy c6 kha ning trc ché 118-HSD1. Kha ning tic ché 118-HSD1 c6
thé 1a két qua cta viée cac hop chét nay tac dong mot cach truc tiép va duy nhét dén 11p-
HSD1 dé diéu bién hoat tinh sinh hoc/lam cho hoat tinh sinh hoc ¢6 kha ndng xay ra. Tuy
nhién, cAn phai hiéu ring cac hop chét nay con c6 thé tac dong it nhat mot phan dén cac

yéu t6 khac lién quan dén hoat tinh cta 1 1B-HSD1.

Viéc e ché 11B-HSD1 ¢6 thé dugc thuc hién theo cach bét ky trong sb cac cach
da biét trong linh vuc k§ thuat nay. Vi du, néu mudn e ché 1 18-HSD1 in vitro, thi lugng
thich hop ctia hop chét nay c6 thé duge bd sung vao dung dich chtra 118-HSD1. Trong
truong hop khi mudn e ché 11B-HSD1 & dong vat c6 vi, thi viéc tc ché 118-HSDI

thuong bao gdm viée cho dong vét c¢6 vii cb 11B-HSD1 dung hop chét nay.

Béng cach d6, cac hop chét nay c6 thé tim thdy nhiéu tng dung, trong d6 kha nang

tre ché ctia ching dbi véi 11B-HSD1 enzym thudc loai néu trén c6 thé duoc tan dung.

Nho d6, c6 thé mudn ring cac hop chét theo sang ché c6 cac tinh chit didu tri bénh
hitu dung dic biét lién quan dén bénh dai thao duodng, ching ting duong huyét qua mrc,
dung nap glucoza kém, chimg ting insulin huyét, ting m& mau, tdng triglyxerit trong
mau, ting cholesterol trong mau, bénh rdi loan m& mau, bénh béo phi, hién tugng béo
bung, bénh ting nhan ap, ching cao huyét ap, chimg xo vita dong mach va di ching cua
nd, bénh vong mac va céc rdi loan bénh 1y khic & mét, bénh than, bénh than kinh, bénh
co, chimg lodng xuong, bénh viém xuong khép man tinh, mét tri, chimg trdm cam, bénh
thoai héa than kinh, cac réi loan tim thin, hoi ching budng trimg da nang, chimg v6 sinh,

bénh Cushing, h¢i chirng Cushing, bénh do virut, va cic bénh viém.

Viée dung cac hop chit c6 cong thire (I) cho ngudi c6 thé duoc thuc hién theo cach
bit ky trong sb cac cach da dugc chip nhan ¢ ding trong rudt nhu qua dudng miéng
hodc qua dudng truc trang, hodc bing cach cach ding ngoai duong ti€u hoa nhu dudi da,
tiém bip, qua dudng tinh mach va dudng trong da. Tiém c6 thé 14 tiém nhanh hoic theo
cach truyén déu din hodc khong lién tuc. Hoat chét thuong duoc dua vao chit mang duogc
dung hozc chit pha loing va véi lugng du @& phan phdi dén bénh nhan lidu hitu hi¢u
nhim diéu tri bénh. Theo céc phuong 4n khéc nhau, hgp chit hoat héa c6 thé 1a doc theo
cach chon loc hodc ddc hon d6i véi cac té bao dang ting sinh nhanh, vi du khdi u ung thu,

hon 1a so v&i céc té bao binh thuong.

Khi st dung céc hop chit theo sang ché, ching c6 thé dugc ding & dang bat ky
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hogic theo céch bét ky khién cho hop chit nay sin c6 v& mit sinh hoc. Chuyén gia trong
linh vuc bao ché cac ché phim nay c6 thé chon loc mét cach dé dang dang thich hop va
cach dung thich hop tuy theo cac dic tinh cu thé cua hop chit duge chon, tinh trang bénh
ly can dugc didu tri, giai doan ctia tinh trang bénh 1y cin dugc didu tri va cac yéu td xXung
quanh khic c6 lién quan. Céc téc gid sang ché khuyén cdo ngudi doc xem tai lidu:
Remington’s Pharmaceutical Sciences, 19th edition, Mack Publishing Co. (1995) dé biét
thém thong tin.

Céc hop chét theo sang ché c6 thé duoc dung riéng r& hodc & dang duoc phém két
hop véi chit mang duoc dung, chét pha lodng hodc t4 dugce. Mic du chinh cic hop chét
theo séng ché 14 cac hop chit hitu hiéu, ching thudng duge bao ché va dugc ding & dang
mudi duge dung ciia ching vi céc dang nay thuong 14 bén viing hon, d& két tinh hon va

¢6 do6 hoa tan cao hon.

Tuy nhién, céc hop chét nay thuong dugce sir dung & dang duoc phim ma duge bao
ché tiy theo dudng dung mong mudn. Vi vdy, theo mot sb phuong é4n, sang ché dé xuit
duoc phim chira hop chét ¢6 cong thic (I) va chét mang dugc dung, chat pha lodng hodc

ta4 duge. Céc duge phdm dugc bao ché theo cach da biét trong linh vuc k¥ thuit nay.

Theo céc phuong an khac, sang ché d& xuit goi thubc hodc kit chira mot hodc
nhiéu vat chua da nap mdt hodc nhiéu thanh phﬁn ctia duoc pham theo sang ché. Goi hodc
kit d6 c6 thé gdm vat chira chira (cac) tac nhan véi lidu don vi. Kit nay c6 thé gdm ché
phém chtra tac nhén hitu hiu & dang c¢6 dic (ké ca duge phém da duoc séy kho & nhiét 36
thép), ma c6 thé duoc pha loding tiép trudc khi ding hodc chung c6 thé dugc cung cip &
néng dd str dung, trong d6 cac lo c6 thé chira mot hodc nhiéu lidu. Thuén tién, néu trong
céc kit ndy, céac lidu don c6 thé duge cép trong cac lo vo triung sao cho thay thudc c6 thé
st dung céc lo nay mdt cach truc tiép, trong d6 cac lo chira (céc) tac nhan véi lugng
mong muén va ndng do mong mubn. Cung véi (c4c) vat chira ndy c6 thé c6 cac vin ban
khéc nhau nhu huéng dén sir dung, hoic théng bao theo quy dinh ctia t6 chirc quan 1y nha
nudc vé viée bao ché, su dung hodc ban dugc phém hodc c4c san phém sinh hoc, ma
thong bao thé hién su chép thuén cua tb chuc quan ly d6 vé viéc san xudt, st dung hodc

ban d cho nguoi ding.

Céc hop chét theo sang ché c¢6 thé duoc dung hodc dugc dung két hop véi mot

hofc nhiéu (c4c) thube bd sung ding dé didu tri ri loan bénh 1y/bénh néu trén. Cac thanh
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phén c6 thé dugc dung trong cing mdt ché phim hodc trong cac ché phim riéng r&. Néu
duoc dung trong céc ché phim riéng ré, thi cac hop chét theo sang ché c6 thé dugc ding

14n Iuot hodc ddng thoi véi (c4c) thude khéc.

Ngoai viéc c6 thé dugc ding két hop véi mot hodc nhidu thude bd sung, cac hop
chit theo sang ché c6 thé dugc dung trong phép diéu tri két hop. Khi thuc hién viéc nay,
céc hop chét thudong dwoc dung két hop v6i nhau. Do d6, mét hogc nhiéu hop chit theo
sang ché c6 thé duoc dung déng thoi (& dang ché phém két hop) hodc 14n lugt dé c6 duoc
tac dung mong mudn. Piéu nay dugc dic biét mong mudn khi tac dung diéu tri bénh cta
mdi hop chét 14 khéc nhau sao cho tac dung két hop cta hai thudc nay mang lai két qua

diéu tri bénh tét hon.

Céc dugc phdm theo sang ché ding dé tiém ngoai dudng ti€u hoa la dung dich
nuée hodc khong nude vo trung duge dung, huyén phi, huyén phu hodc nhil tuong cling
nhu bot v6 tring @& hoan nguyén thanh dung dich hodc thé phén tdn v6 tring ding dé
tiém truyén ngay trudc khi ding. Céc vi du vé chit mang, chét pha lodng, dung mdi hodc
chit din nudc hogic khong nudce thich hop bao gdm nuée, etanol, polyol (nhu glyxerol,
propylen glycol, polyetylen glycol, va chit twong tu), va hdn hop thich hop cta chung,
dau thuc vat (nhu diu 6 liu), va este hitu co ding dé tiém nhu etyl oleat. Do léng thich
hop c6 thé dugc duy tri, vi dy, bing cach sir dung chét bao nhu lexitin, bing cach duy tri
c& hat can thiét trong truong hop thé phan tan, va bang cach st dung céc chét hoat dong

b€ mit.

Céc dugc phdm nay con c6 thé chira cic ta dugc nhu chit bao quan, tic nhan thim
uGt, tac nhén nhil héa, va tic nhan phén tan. Hoat ddng cua vi sinh vat c¢6 thé duoc ngéan
ngura béng cach dua tac nhan diét vi khudn va tdc nhan diét nAm khac nhau vao, vi du,
paraben, clobutanol, phenol axit sorbic, va cic chit tuong ty. Ciing c6 thé mudn dua cac
chét dang truong nhu dwdng, natri clorua, va cic chét tuong tw vao. Tac dung hip thu kéo
dai cua duge pham dang ding d& tiém c6 thé dat duoc bing cach dua céc tac nhan tri

hon sy hdp thu nhu nhém monostearat va gelatin vao.

Neéu mudn, va d€ phan phoi c6 hiéu qua hon, céc hgp chat nay c6 thé duoc dua vao

hé giai phong cham hogdc hé phéan phdi huéng dich nhu nén polyme, liposom, va vi ciu.

Céc thude dung dé tiém c6 thé dugc tigt trung, vi du, béng cach loc qua b loc gift

lai vi khuén, hodc bang cach dua cac chit tiét tring vao & dang ché phim rén vo trung ma
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c6 thé dugc hoa tan hojc phin tin trong nudc vo tring hodc moi truong vo trung khéc

dung dé tiém ngay trudc khi dung.

Céc dang lidu rin dé dung qua dudng miéng bao gdm vién nang, vién nén, vién
tron, bot, va hat. O cac dang lidu rén nay, hoat chit dugc trén véi it nhit mot ta duoc hoac
chit mang tro dugc dung nhu natri xitrat hodc dicanxi phosphat va/hodic a) chit don hodic
chét phu gia nhu tinh bdt, lactoza, sucroza, glucoza, manitol, va axit silixic, b) chit két
dinh, vi du, carboxymetylxenluloza, alginat, gelatin, polyvinylpyrolidon, sucroza, va
acaxia, ¢) chat tim w6t nhu glyxerol, d) chét gy rd nhu aga-aga, canxi cacbonat, khoai
tdy hodc tinh bot sén, axit alginic, mot s silicat nhit dinh, va natri cacbonat, €) tac nhin
giai phong cham dung dich nhu parafin, ) chét thic diy su hip thu nhu hop chit amoni
bac bdn, g) tac nhan thdm udt, vi dy, rugu xetylic va glyxerol monostearat, h) chét hép
thu nhu cao lanh va bentonit dét sét, va i) chét lam tron nhu talc, canxi stearat, magie
stearat, polyetylen glycol cung, natri lauryl sulfat, va hdn hop clia chiing. Trong trudng

hop vién nang, vién nén va vién tron, dang li€u con c6 thé chira chat dém.

Céc dugc phdm rén loai twong tw con c6 thé duoc dung lam chat d6n trong vién
nang gelatin mém hodc vién nang gelatin nhdi cimg béng cach sir dung t4 dwoc nhu
lactoza hogc sita duong cling nhu polyetylen glycol ¢ phan tit lwgng cao va cac chit

tuong tu.

Dang lidu rén 12 vién nén, vién hinh tring chim, vién nang, vién tron, va hat c6 thé
duoc bio ché véi bao va vé nhu 16p bao tan trong rudt va 16p bao khac d biét trong linh
vuc bao ché duge phim. Chiing c6 thé tiy y chita chit can quang va cling c6 thé 1a ché
phém ma chi giai phéng (cc) hoat chit, hodc theo cach wu tién, & phin nhit dinh cta dai
da day-rudt, tity ¥, theo cach chdm. Céc vi du vé thanh phﬁn dua vao ma c6 thé duoc dung

bao gdm cac chat polyme va sap.

Céac hoat chit cling cé thé & dang da dugc bao vi nang, néu thich hop, véi mot

hodc nhi€u ta dugc néu trén.

Dang liéu long dé ding qua dudng miéng bao gdm nhii tvong, dung dich, huyén
phu, siro va cdn ngot duoc dung. Ngoai hoat chit, dang lidu long c6 thé chira chét pha
lodng tro thuong duoc ding trong linh vye k§ thuat ndy, vi dy, nuéc hodc dung méi khéc,
tac nhan hoa tan va chét nhii hoa nhu ruou etylic, ruou isopropylic, etyl cacbonat, etyl

axetat, rugu benzylic, benzyl benzoat, propylen glycol, 1,3-butylen glycol, dimetyl
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formamit, ddu (cu thé 1a diu hat bong, dau lac, ddu ngo, diu maim, diu 6liu, dAu thiu dau,
va du vimg), glyxerol, rugu tetrahydrofurfurylic, polyetylen glycol va este cua axit béo

cua sorbitan, va hon hop ctia chuing.

Ngodi chét pha lodng tro, duoc phim dé ding qua dudng miéng con co thé chira ta
duoc nhu tic nhan thdm wét, tic nhan nhil héa va tac nhan tao huyén phu, tao ngot, didu

vi, va chat tao mui thom.

Ngoai cac hoat chit, huyén phit ¢6 thé chira tic nhan tao huyén phu, vi dy, ruou
isostearylic dd duoc etoxyl hoa, polyoxyetylen sorbitol va sorbitan este, xenluloza vi tinh

thé, nhém metahydroxit, bentonit, aga-aga, va tragacan, va hdn hop cta chung.

Tét hon, néu duoc phim dé dung qua dudng tryc trang hodc dung qua dudng am
dao 1a vién dit hdu mon ma c6 thé duoc bao ché béng cach tron hop chét theo sang ché
v6i t& duge hodc chit mang khéng kich tng thich hop nhu bo cacao, polyetylen glycol
hogc sdp ding cho vién dit hdu mén ma 1a rén & nhiét do trong phong nhung 14 long &
nhiét d6 than thé va do d6 tan chay trong truc trang hodc khoang 4m dao va giai phong

hoat chét.

Céc dang liéu dé dung khu trt coa hop chét theo sang ché bao gdm bot, cao dan,
thudc xit, diu boi va thude x6ng. Hoat chit duogc tron trong diéu kién vo tring véi chét
mang duge dung va chat bao quan, dung dich dém, ho3c chat diy bt ky ma c6 thé 1a cAn
thiét.

Tét hon, néu luong hop chit duoc dung s& diéu trj va lam giam hodc 1am thuyén
giam tinh trang bénh ly. Luong hitu hiéu dé didu tri bénh c6 thé dé dang dugc xac dinh
béi thay thude truc tiép didu tri bang cach 4p dung céc k¥ thudt thong thudong va bing
cich quan sat cac két qua dat duogc trong cc diéu kién tuong tu. Trong viéc x4c dinh
lugng hitu hiéu @& diéu trji bénh, nhidu yéu t§ dugc xem xét bao gdm, nhung khong chi
gidi han &, loai dong vat, kich thudc ciia nd, 1a tudi va tinh trang stc khoe chung, tinh
trang bénh ly cu thé co lién quan, muc d6 ndng cua tinh trang bénh ly nay, dap ung cta
bénh nhan ddi voi viée diéu tri, hop chéit cu thd duoc dung, dudng dung, d6 sinh kha
dung ctia ché phém dugc ding, phéac dd lidu duge chon, viéc str dung cac thudc khac va

cac yeu to xung quanh khac c6 lién quan.

Liéu lugng duoc wu tién s& nim trong khoang tr 0,01mg dén 300mg cho mdi

kilogam thé trong mdi ngay. Liéu lugng dwoc wu tién hon nita s& nim trong khoang tir
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0,Img dén 100mg cho mdi kilogam thé trong mdi ngay, t8t hon 1a nim trong khoang tir
0,2mg dén 80mg cho m&i kilogam thé trong mdi ngay, con tét hon nita 1a nim trong
khoang tir 0,2mg dén 50mg cho m&i kilogam thé trong mdi ngay. Liéu luong thich hop ¢6

thé dugc dung thanh nhiéu lidu nho mdi ngay.

Hop chét theo sang ché con c6 thé duoc dung két hop vai (hodc ddng thoi hodc 1an
luot véi) ta duge dé ting hidu qua ctia hop chét d6. Cac ta duoc thich hop c6 thé bao gdm
(a) chét tc ché dipeptidyl peptidaza-IV (DP-IV); (b) tic nhin lam nhay insulin; (iv)
diguanua; (c) insulin va chét c6 tac dung giéng insulin; (d) sulfonylure va chat kich thich
tiét insulin khéc; (e) chat e ché alpha-glucosidaza; va (f) GLP-1, chét tuong tu GLP-1,
va chét cht vén thy thé GLP-1. Cac t4 dugc c6 thé 1a mot phén cta ciing mot duge pham,
hodic céc ta dugc c6 thé duoc dung riéng ré (déng thoi hodc 1an luot). Thit tu cta viée
dung duoc pham nay va ta dugc thuong 1a da biét déi véi ngudi c6 hidu biét trung binh

trong linh vyc k¥ thuat nay va cé thé thay déi.
Quy trinh tong hop cc hop chét theo sang ché

Cac tic nhan theo cic phuong an khéc nhau c6 thé duoce didu ché bing cach ap
dung céc so dd phan tng va cac quy trinh téng hop nhu duoc boc 16 dudi day, ap dung
c4c k¥ thuat sin cé trong linh vuc ky thuit nay béng cach st dung nguyén lidu ban diu
ma 1a d& kiém dugc. Vige didu ché cac hop chét cu thé theo cac phuong én duge boc 16
mdt cach chi tiét trong cac vi du sau, nhung ngudi ¢6 hiéu biét trung binh trong linh vuc
ky thuat nay s& nhan thiy ring céc phan tng hoa hoc da bc 16 ¢6 thé d& dang dugc 1am
thich tmg dé didu ché nhiéu tac nhan khac theo theo cac phuong an khéac nhau. Vi du, quy
trinh téng hop céc hop chit khong dugc minh hoa béng vi du c6 thé dugce thuc hién mot
cach thanh c6ng nho cac cai bién dé nhan thiy dbi véi chuyén gia trong linh vuc k¥ thuét
ndy, vi du bing cach bao v& mot cach thich hop nhom can tr&, bang cach ddi sang chét
phan tng thich hop khac da biét trong linh vuc ky thuat ndy, hodc bang cach thyc hién
céc cai bién thong thuong vé cac diéu kién phan tng. Danh muc cdc nhém béo vé thich
hop trong cac quy trinh téng hop hitu co ¢ thé duoc tim thdy trong: T.W. Greene's
Protective Groups in Organic Synthesis, 3rd Edition, John Wiley & Sons, 1991. Theo
cach khac, s& nhan biét dugc céc phan ung khac da duoc boc 16 trong ban mo ta nay hoic
da biét trong linh vuc k§ thuét nay cé thé duoc ap dung dé didu ché cac hop chét khac

theo céc phuong an khac nhau.
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Céc chit phan tng hiru dung dé tdng hop cac hop chit c6 thé thu dugc hodc didu
ché dugc theo cac k§ thuat d3 biét trong linh vuc k¥ thuét nay.

Céc ky hiéu, cic chit viét tat va cc quy udc trong cac quy trinh, so @6, va vi du
nay la phu hop v6i céc ky hiéu, cac chit viét tat va cidc quy udc dung trong céc tai liéu
khoa hoc hién nay. Cu thé, nhung khong nham giGi han pham vi cua sang ché, cac chit

viet tdt sau c6 the duoc dung trong cédc vi du va trong toan b ban mo ta nay.

*  g(gam

J L (lit)

o Hz (Hertz)

. mol (phan tir gam)

o RT (nhiét d6 trong phong)
o min (phut)

o MeOH (metanol)

o CHCI; (clorofom)

o DCM (diclometan)

o DMSO (dimetylsulfoxit)
o EtOAc (etyl axetat)

o mg (miligam)

J mL (mililit)

o psi ( pao lyc trén mdi inso vudng)
o mM (milimol)

o MHz (megahertz)

. h (gi0)

. TLC (sic ky 16p mong)

o EtOH (etanol)
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o CDCl; (clorofom da dugc doteri héa)
J HCI (axit clohydric)

o DMF (N,N-dimetylformamit)

J THF (tetrahydro furan)

. K,COs (kali cacbonat)

o Na,SOy4 (natri sulfat)

o RM (hdn hop phan tng)

Trir khi c6 quy dinh cu thé khéc, moi nhiét d6 dugc bidu thi bing °C (d6 Bach
phan). Tét ca cac phan img duoc thuc hién & nhi€t do trong phong trir khi c¢6 quy dinh
khéc.

Tét ca céac dung mdi va cac chit phan tng dugc sir dung c6 thé mua dugc trén thi
truong va mua dugc tir Sigma Aldrich, Fluka, Acros, Spectrochem, Alfa Aesar, Avra,

Qualigens, Merck, Rankem va Leonid Chemicals.

'H NMR dugc ghi trén Bruker AV 300. B dich chuyén héa hoc dugc biéu thi
theo phan tridu (ppm, don vi 3). Hing s6 lién hop dugc bidu thi theo don vi hertz (Hz).
Kiéu hinh tach mé ta cac mic da bdi biéu kién va duoc goi la s (vach don), d (vach doi), t

(vach ba), q (vach bdn), m (da vach), hoic br (vach rdng).

Phé khdi thu dugc trén mot lwong gip bbn 6120 LCMS theo cong nghé cla
Agilent, bﬁng cach ion hoa theo cach héa hoc khi quyén (APCI) hodc ion hda phun dién
tir (ESI) hogc két hop hai ngudn nay.

TAt ca cac miu dugc chay trén h¢ SHIMADZU véi bom LC-20 AD, bd do mang
diot SPD-M20A, bd phan ldy mau tu dong SIL-20A.

Vi du thye hi¢n séng ché
So dd quy trinh téng hop 1

S0 dd diéu ché mot sb hop chét theo sang ché dugc thé hién trén so dd 1 dudi day.
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So d6 quy trinh téng hop 1

&
0
)(pyridin o\..a
: Dung dich nué
m +0£R° "')?\.m DD aoH KOH, McOH
v —— — S
- o N N

H

Nguyén liéu Nguyén liéu Nguyén liéu Chit trung Chét trung gian -2 Chét trung gian -3
ban d4u-1 ban diu-2 ban déu-3 gian 1

Téng hop 5-[1-(1H—indol-3-yl)etyl]-2,2-dimetyl-1,3-dioxan—4;6-dion (chat trung
gian 1):

Binh d4y tron loai dung tich 100ml c6 lip thanh khudy tir tinh duge nap nguyén
lidu ban dau 1 (4,0g, 34mmol), nguyén liéu ban dau 2 (4,92, 34mmol) va nguyén liéu ban
dau 3 (3g, 68mmol) trong 75ml axetonitril. Dung dich thu duoc khudy & nhiét do trong
phong qua dém. Sau khi phan (g hoan thanh (phan tmg duoc theo ddi theo phuong phap
sic ky 16p mong (TLC)), dung méi dwoc loai bd trong didu kién ap suit giam, va hop chit
thd thu duge dugc tinh ché theo phwong phép séc ky cdt trén silicagel (rdy c& 230 dén
400) bang cach st dung ete diu mé (60 dén 80) va etyl axetat lam chét rira gidi. San phim

(chét trung gian 1) thu dugc & dang l6ng mau ndu (2,51g). LC-MS (M-H)" = 286.
Téng hop etyl 3-(1H-indol-3-yl)butanoat (chat trung gian 2):

Binh déy tron loai dung tich 100ml c6 lap thanh khudy tir tinh duoc nap chit trung
gian 1 (2,5g, 8,7mmol) trong 50ml pyridin va 8ml etanol. Bt ddng (0,4g, 5 mol%) duoc
bd sung vao vao hdn hop nay. Sau d6, khdi hdn hop phan tng thu duoc duge hdi lvu &
110°C trong thoi gian 3 gio. Sau khi phén tng hoan thanh (phan ting dugc theo ddi theo
phuong phap sic ky 16p méng (TLC)), dung méi dugc loai bo ra khoi hén hop phan ting
va hdn hop phan tmg dugc pha lodng biang 100ml etyl axetat, rtra bang 50ml dung dich
HCI 1,5N (2X25ml) va dung dich nuéc mudi. Tiép theo, 16p hitu co duge lam khé trén
MgSO, khan. Dung méi duoc loai bd trong diéu kién ap sudt giam, va hop chét thd thu
duoc duge tinh ché theo phuong phép sic ky cot trén silicagel (rdy c& 230 dén 400) bing
céch st dung ete diu mo (60 dén 80) va etyl axetat lam chét rua gidi. San phidm (chit

trung gian 2) thu duge ¢ dang long mau nau. (0,380g). LC-MS (M. H)" ==232.
Téng hop axit etyl 3-(1H-indol-3-yl)butanoic (cht trung gian 3):

Binh ddy tron loai dung tich 50ml c6 1ip thanh khudy ti tinh dwoc nap 6ml
metanol va 2ml nudc. Chét trung gian 2 (0,145¢g, 0,62mmol) va KOH (0,098g, 2,54mmol)
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duoc b sung vao dung mdi da duge khudy. Sau d6, khéi hdn hop phan Umg thu duogc
duoc héi luu & 70°C trong thoi gian 3 gio. Sau khi phan tmg hoan thanh (phan tng duoc
theo ddi theo phwong phép sic ky 16p méng (TLC)), dung mdi dugc loai bod ra khoi hdn
hop phan tmg va hén hop phan tmg dugc pha lodng bing 20ml nudc. Sau do, 16p nudce
thu duoc dugc rira bing 20ml dietylete. Lép nude duge axit héa bang dung dich HCl IN
dén do pH 5,5 va san pham dugc chiét b%mg etyl axetat va dung mdi dugc loai bo trong
diéu kién 4p sut giam. San phdm (chét trung gian 3) thu duoc & dang long mau niu
(0,115g). San phdm thu dwoc nhw néu trén dugc dua truc tiép sang budc tiép theo khong

can tinh ché.

Vidu 1: Hop chit c6 cong thirc (1): 3-(1H-indol-3-yl)-1-(octahydroquinolin-

1(2H)-yl)butan-1-on:

So dd quy trinh téng hop 2

) ~8
H EDOY
Cp 28
\ * Srm——————— - \
N N .

Nguyén liéu bit ddu3  Nguyeén liéu bt ddu 4

N

M

Quy trinh tng hop hop chét c6 cong thirc (1): Binh d4y tron loai dung tich 100ml
c6 lép thanh khudy tir tinh duge nap chét trung gian 3 (0,1 15g, 0,56mmol), Nguyén liéu
ban dau 4 (0,078g, 0,56mmol), EDCI (0,162g, 0,84mmol), HOBt (0,104g, 0,69mmol)
trong 8ml diclometan va né dugc lam lanh dén 0°C. Sau do, trietylamin (0,301ml,
2,0mmol) duge bd sung vao dung dich di duogc khuéy. Dung dich thu duoc khuéy O nhiét
do trong phong qua dém. Sau khi phan tng hoan thanh (phan tmg duoc theo dsi theo
phuong phép sic ky 16p mong (TLC)), hén hop phan tmg dwoc pha loding biang 20ml
nudce va 1op hitu co dugce tach. Dung méi dugc loai bod trong diéu kién ap suét giam, va

hop chét thé thu dugc duge tinh ché theo phuong phép sic ky silical-gel 60 dén 120 bing
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cach str dung petether etylaxetat 1am chét rira gi4i. Thanh phim thu dugc & dang rin goém
mau vang nhat (0,110g). '"H NMR (300MHz, CDCI3): § 7,89 (s, 1H), 7,59-7,61 (m, 1H),
1,27-7,30 (d, 1H), 7,00-7,13 (m, 2H), 6,94-6,95 (d, 1H), 4,41-4,60 (m, 1H), 3,49-3,61 (m,
2H), 2,46-2,91 (m, 3H), 0,98-1,71 (m, 16H). LC-MS (M+H)" = 325,2; db tinh khiét theo
phuong phap HPLC: 92,84%.

Vi du 2: Hop chét c6 cong thitc (2): 2-metyl-2-(1-metyl-1H-indol-3-yl)-1-
(octahydroquinolin-1(2H)-yl)propan-1-on

X0
"
@)
So dd quy trinh tong hop-2

O O ! O
[ 23 OCHy vy C}ﬁm«,
o MaDH y LD, THF ¥ NAOH oy
Met \ \

Ha804 EIOH

Nguyén liéu ban ddu S Chét trung gian 4 Chét trung gian 5 Chét trung gian 6

Quy trinh tdng hop metyl 1H-indol-3-ylaxetat (chit trung gian 4):

Binh ddy tron loai dung tich 100ml c6 1dp thanh khudy tir tinh dwgc nap 15ml
Metanol. Nguyén ligu ban dau 5 (2,0g, 11,41mmol) dugc bd sung véo dung moéi da duoc
khua?iy. Hdn hop thu duge duge lam lanh dén khong dé va dung dich H,SO, dim dic
(0,5ml) duge bd sung vao. Sau d6, hdn hop nay dugc khudy & nhiét d6 méi truong trong
thoi gian 1 gio. Sau khi phdn tmg hoan thanh (phéan tng dugc theo dai theo phuong phap
sic ky 16p mong (TLC)), dung mdi dugc loai bo ra khoi hdn hop phan tmg trong didu
kién ap suét giam. Chét tho thu dugc duogc dua véo etyl axetat (100ml) va rira bing nudce
(50ml), dung dich natri bicacbonat (100ml X 2) dung dich nuéc mudi bdo hoa (50ml) va
16p hitu co duge lam kho trén natri sulphat khan. Sau d6, dung méi nay duoc loai bd
trong diéu kién ap suit giam. San phim thu duoc & dang siro mau nau. (2,1g). LC-MS
(M+H)" = 190,2.
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Quy trinh tdng hop metyl 2-metyl-2-(1-metyl-1H-indol-3-yl)propanoat (chét trung
gian 5):

Binh d4y tron 3 cb loai dung tich 100ml c6 18p thanh khudy tir tinh dugc nap 10ml
THF khan. Biisopropyl amin (401,12mg, 3,964mmol) dugc bd sung vao dung méi da
duoc khuéy va dung dich thu duoc lam lanh dén -78 d6. Thém n-BuLi (2,5ml,
3,964mmol) dugc bd sung vao d6 va dugce khudy trong thoi gian 1 gid & 0°C. Mot lan
nita, dung dich thu dwgc 1am lanh dn -78 d6 ma chét trung gian 4 (150mg, 0,7928mmol)
duoc bd sung vao d6 va khudy trong thoi gian 1 gio. Tiép d6, metyl iodua duoc bd sung
vao va hdn hop thu duge duoc khudy & nhiét do moéi truong trong thoi gian 15 gid. Sau
khi phan mg hoan thanh (phan tng dugc theo ddi theo phuong phép sic ky 16p moéng
(TLC)), hon hop phan tng dugce t6i bing dung dich amoni clorua bdo hoa va dugc chiét
bang cach sit dung EtOAc (100ml x 3). Lép hitu co két hop duge rira bing nude mubi
duoc lam kho va dung mdi dugc loai bo trong didu kién &p suit giam. Hop chét thd thu
duoc duge tinh ché theo phuong phéap séc ky cot trén silicagel (rdy c& 120) bing cach su
dung ete ddu mé (60 dén 80) va etyl axetat lam chit ria giai. San phim thu duoc & dang
siro mau nu. (150mg). LC-MS (M+H)" = 232,2.

Quy trinh tdng hop axit 2-metyl-2-(1-metyl-1H-indol-3-yl)propanoic (chit trung
gian 6):

Binh ddy tron loai dung tich 100ml c6 l4p thanh khudy tir tinh duoc nap THF Sml.
cht trung gian 5 (150mg, 0,6485mmol) duogc bd sung vao dung mdi d dugc khudy, tiép
theo 1 bd sung NaOH (77,82mg; 1,945mmol), va nudc-metanol hdn hop (1ml, 1:1) vao.
Hon hop thu duge duge dun néng & 70°C trong thoi gian 4 gio. Sau khi phan (ng hoan
thanh, dung moi dwoc loai bo ra khoi hén hop phan ting trong didu kién 4p suit giam.
Chét thd duge xir ly bing nudc va ria bing ete (50ml X 3). Dung dich thu dugc trong
nuéce duge axit héa dén do pH= 1 dén 2 bing céch sir dung dung dich HCI IN va chiét
bing DCM (50ml X 3). Cac 16p DCM két hop dugc rira bing nudc mudi, lam kho trén
Na,SO, khan va dung méi duoc loai bo trong didu kién ap suét giam dé tao ra chét trung

gian 6 & dang rdn mau nau (85mg). LC-MS (M+H)" = 218,2.

Quy trinh téng hop hop chét c6 cong thirc (2): Hop chit c6 cong thuc (2) duoc
téng hop theo quy trinh d& duge p dung dé tao ra hop chét c6 cdng thirc (1) (so db 2).
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San pham thé thu dugc bang cach lam bay hoi 16p hitu co trong diéu kién &p sut giam va
tinh ché bang cach sir dung silicagel cot, trong d6 ete ddu mo:etyl axetat dugc dung lam
dung méi rira giai dé thu duge Hop chit c6 cong thuc (2). '"H NMR (300MHz, CDCI3): 8
7,43-7,48 (m, 1H), 7,18-7,21 (d, 1H), 7,09-7,14 (t, 1H), 6,92-6,97 (t, 1H), 6,75-6,80 (d,
1H), 4,50-4,75 (m, 1H), 3,57-3,98 (m, 4H), 2,28-2,45 (m, 1H), 1,47-1,58 (m, 8H), 1,37-
1,40 (m, 6H), 0,94-1,09 (m, 5H). LC-MS (M+H)" = 339,2; do tinh khiét theo phuong
phap HPLC: 98,09%.

Vi du 3: 3-(5-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on

o8

3)
So d quy trinh téng hop-4

r r .
o . KOH
\@r‘é’w@&}g“&"’ &
i i i i

Nguyén ligu ban d4u 6 Chét trung gian 7 Chét trung gian 8 Chét trung gina 9

€))

Quy trinh téng hop etyl (2E)-3-(5-metyl-1H-indol-3-yl)prop-2-enoat (chit trung
gian 7):

Trietylphosphenoaxetat (9,4mmol) dwgc dwa vao THF (20ml) ma NaH (60%)
duoc bd sung timg phan vao d6 & nhiét do -5°C. Hén hop phan ng thu dugc bing cach
d6 dugc duy tri ¢ cing nhiét d¢ d6 trong thoi gian 45 phut. Nguyén liéu ban diu 6
(750mg, 4,7mmol) dugc bd sung vao d6 va hdn hop thu duoc hdn hop phan Ung dugc
khudy & nhiét d trong phong trong thoi gian 24 gio. Tiép d6, hdn hop phan ung nay dugc
pha loding bing etyl axetat va 16p hitu co dugce tach va 16p hitu co da tach dugc rira bang
dung dich NaHCO; béo hoa, 1am khd trén Na,SO, khan va c¢b. San phém thd thu duogc
bang cach do6 tinh ché bang silicagel 60 dén 120 bang cach sir dung hexan:EtOAc lam
chit rira giai dé tao ra chét trung gian 7 (490mg). LC-MS (M+H)" = 230.
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Quy trinh tdng hop etyl 3-(5-metyl-1H-indol-3-yl)propanoat (chit trung gian 8):

Chét trung gian 7 (1,31g, 5,6mmol) dwoc dua vaio MeOH (25ml) ma 10%Pd/C
(150mg) duoc bd sung vao d6. Hon hop phén tmg thu dugc dugc khudy trong khi quyén
H, (25 psi (172,5KPa)) trong thoi gian 10 gid. Thém hdn hgp phan ting thu dugc bing
cach d6 loc qua ting xelit va c6 d& tao ra chét trung gian 8 (820mg). LC-MS (M+H)" =
232.

Quy trinh tdng hop axit 3-(5-metyl-1H-indol-3 -yl)propanoic (chét trung gian 9):

Chit trung gian 8 (600mg, 2,5mmol) dugc dua vio MeOH (8ml) ma KOH
(500mg, 9,0mmol) va 1ml nuée duge bd sung vao d6. Hon hop phan ung thu dugc duoc
héi Iuu trong thoi gian 3 gio. Hon hop phan img nay duge ¢6 va sau dé dugc pha lodng
béng nuée. Hon hop thu duge duge axit hoa (46 pH=1 dén 2) béng dung dich HCI 1IN,
chiét bing EtOAc va sau d6 dugc cd dé tao ra chét trung gian 9 (430mg). LC-MS (M+H)"
=204.

Quy trinh tong hop hop chét c6 cong thic (3): Hop chit c6 cong thic (3) dugce
téng hop theo quy trinh da dugc ap dung dé tao ra Hop chit c¢6 cong thirc (1) (so dd 2).
San phim thd thu dugc bing cach lam bay hoi 16p hitu co trong didu kién ap sut giam va
tinh ché bang cot silicagel bing cach sit dung ete dau mo:etyl axetat 1am chét rira giai dé
thu dugc Hop chét c¢6 cong thire (3). 'H NMR (300MHz, CDCI3): & 7,90 (s, 1H), 7,31-
7,34 (d, 1H), 7,15-7,18 (m, 1H), 6,92-6,95 (m, 2H), 4,30-4,40 (m, 1H), 3,30-3,60 (m,
1H), 2,45-3,06 (m, 5H), 2,38-2,39 (d, 3H), 1,18-1,77 (m, 13H). LC-MS (M+H)" = 325,2;
sdc ky 1ong cao 4p do tinh khiét: 95,93%.

Vi du 4: 3-(5-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on ((4)

e

“)
So d6 quy trinh téng hop-5
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Chét trung gian 10 Nguyén ligu ban diu 4

Quy trinh tdng hop axit 3-(5-flo-1H-indol-3-yl)propanoic (chét trung gian 10):

Chét trung gian 10 dugc tdng hop theo quy trinh da duoc 4p dung dé tao ra chét
trung gian 9 (so dd 4).

Quy trinh tdng hop hop chét c6 cdng thirc (4): Hop chét c6 cong thuc (4) duoc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chit c6 cong thirc (1) (so d6 2).
San phim thé thu duoc bing céch lam bay hoi 16p hitu co trong didu kién 4p suit giam va
tinh ché bang cot silicagel bang céch sir dung ete dau mo:etyl axetat 1am chét rira giai dé
thu duge hgp chat c6 cong thic (4). '"H NMR (300MHz, CDCI3): & 8,55 (s, 1H), 7,17-
7,18 (d, 2H), 6,96 (s, 1H), 6,80-6,85 (t, 1H), 4,43-4,57 (m, 1H), 3,41-3,58 (m, 1H), 2,44-
3,03 (m, 5H), 0,99-1,94 (m, 13H). LC-MS (M+H)" = 329,1; d6 tinh khiét theo phwong
phap HPLC: 96,44%.

Vidu 5: 2-(1H-indol-3-ylsulfanyl)-1-(octahydroquinolin-1(2H)-yl)etanon (5)
)
i

®)
So db quy trinh téng hop-6

mc&@f

Nguyén ligubanddu1  Chéttrunggian 11  Chéttrung gian12  Chét trung gian 13

Quy trinh tdng hop 1H-indol-3-thiol (chAt trung gian 11):

Dung dich dugc khuéy chita nguyén liéu ban dau 1 (2,93g, 25,0mmol) va thioure
(1,9g, 25,0mmol) trong metanol (50ml) duge xir 1y bing hdn hop gdm iot (6,35¢,
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25,0mmol) va KI (4,17g, 25,0mmol) trong nudc (25ml), khudy trong thoi gian 1 gio, loc
qua nut bdng, cb trong chan khong dé loai bd metanol va 1/3 nuée, va loc lai dung dich
ddc. Banh loc mau ndu vang nhat dugc 1am néng cling voi dung dich NaOH 2M (50ml) &
nhiét d6 85°C. Trong thoi gian 30 phit, duoc lam ngudi va loc. Dich loc duge axit héa
bé’mg dung dich HCI dam dic dén do pH= 1 va loc. Bénh loc nay duoc séy kho trong dong

nito dé thu duogc chit trung gian 11 & dang rin mau kem (900mg).
Quy trinh tdng hop metyl (1H-indol-3 -ylsulfanyl)axetat (chét trung gian 12):

Kali cacbonat khan (2,1g, 15,9mmol) dugc bd sung vao dung dich chita chit trung
gian 11 (0,8g, 5,3mmol) va etyl 2-chlortoaxetat (0,96ml, 5,3mmol) trong axetonitril
(30ml). Hén hop thu dugc 1am ting nhiét 46 dé hdi luu trong khi quyén argon trong thoi
gian 18 gid. Hon hop dd dugc lam ngudi duge loc va co trong didu kién chan khong.
Nuéce duge bd sung vao hén hop phan ng va chiét bang etyl axetat. Cac chiét phim hiru
co két hop dugc lam kho trén (MgSO,) va c6 thanh nguyén liéu gdm thd, ma dugc tinh
ché theo phuong phép séc ky cot bang cach st dung hexan:etyl axetat (theo ty 18 1:9) dé
tao ra chat trung gian 12 (300mg).

Quy trinh tdng hop axit (1H-indol-3-ylsulfanyl)axetic (chit trung gian 13):

Hén hop gdm (1H-chét trung gian 12 (0,30g, 1,27mmol), dung dich nuéc natri
hydroxit 10% (5ml) va metanol (8ml) dwoc khudy & nhiét do trong phong qua dém. Phan
tng dugc theo ddi theo phuong phép sic ky 16p méng (TLC) va LC-MS. Sau d6, hdn hop
phan {mg nay dugc cd trong diéu kién ap suit giam. Lép nudc duge rira hai 1in béng
DCM dé loai bo cac tap chét hitu co va sau d6 duoc axit hoa br?lng dung dich HCI dadm
dic. chit rin mau tring thu dugc bang cach dé dugc phan tach bang cach chiét va dung
mdi dugce loai bo trong chan khong cao. Hon hop phan tmg thé nay duge tinh ché theo
phuong phép sic ky cot bing cach st dung etylaxetat:hexan (theo ty 1& 1:1) 1am chét ria
giai @€ tao ra chét trung gian 13 (170mg).

So db quy trinh tdng hop-7

o
cp O b d

Chét trung gian 13 Nguyén ligu ban dAu 4 ®
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Quy trinh téng hop hop chét c6 cong thire (5): Hop chit ¢6 cong thuc (5) dugce
téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chat ¢6 cong thire (1) (so dd 2).
San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong didu kién 4p suét giam va
tinh ché bing cot silicagel bing cach st dung ete dau mo:etyl axetat 1am chit rira giai dé
thu duoc Hop chét c¢d cong thie (5). 'H NMR (300MHz, CDCI3): & 8,78-8,96 (d, 1H),
1,13-1,76 (m, 1H), 7,37 (s, 2H), 7,00-7,06 (m, 2H), 4,23-4,64 (m, 1H), 3,41-3,85 (m, 3H),
2,26-3,41 (m, 3H), 1,25-1,72 (m, 11H). LC-MS (M+H)" = 329,1; d0 tinh khiét theo
phuong phap HPLC: 98,84%.

Viduy 6: 3-(5-clo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (6)

s

(©6)
So db quy trinh téng hop-8

o R%
HOBY, EDCH
oy O — rxg
et
# N

Chét trung gian 4 Nguyén lidu ban diu 4 (6)

Quy trinh tdng hop axit 3-(5-clo-1H-indol-3 -yl)propanoic (chat trung gian 14):

Chét trung gian 14 dugc tdng hop theo quy trinh d3 dugc 4p dung dé tao ra chit
trung gian 9 (so db 4).

Quy trinh tdng hop hop chit ¢6 cong thirc (6): Hop chét c¢6 cong thitc (6) duge
téng hop theo quy trinh d& duoc 4p dung d tao ra Hop chét c6 cong thirc (1) (so d6 2).
San phdm tho thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét gidm va
tinh ché bing cot silicagel bang cach sir dung ete diu mo:etyl axetat lam chit rira giai dé
thu duogc hop chit c6 cong thue (6). 'H NMR (300MHz, CDCI3): & 8,05 (s, 1H), 7,48-
7,51 (m, 1H), 7,17-7,21 (m, 1H), 7,03-7,08 (m, 1H), 6,99 (s, 1H), 4,43-4,61 (m, 1H),
3,45-3,59 (m, 1H), 2,96-3,04 (m, 2H), 2,45-2,93 (m, 3H), 1,21-1,66 (m, 13H). LC-MS
(M+H)" = 345,2; d tinh khiét theo phuong phap HPLC: 89,78%.
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Vi du 7: 3-(5-metoxy-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on

s

™)

3
i
)
So d6 quy trinh tdng hop-9

OH
Cr@} = Crg S
oo . TEADGM * cu
i N ]

Chét trung gian 15 Nguyén ligu ban ddu 14 ()]

Quy trinh tdng hop axit 3-(5-metoxy-1H-indol-3-yl)propanoic (chét trung gian 15):

Chét trung gian 15 dugc téng hop theo quy trinh d3 duoc ép dung dé tao ra chét
trung gian 9 (so dd 4).

Quy trinh téng hop hop chit c6 cong thic (7): Hop chit c6 cong thuc (7) duge
téng hop theo quy trinh d& duoc ap dung dé tao ra Hop chét c6 cong thirc (1) (so d6 2).
San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap sut giam va
tinh ché bang cot silicagel bang cach st dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chat ¢ cong thire (7). 'H NMR (300MHz, CDCI3): § 8,19 (s, 1H), 7,22-
7,25 (m, 1H), 7,04-7,05 (d, 1H), 6,98 (s, 1H), 6,82-6,86 (m, 1H), 4,48-4,75 (m, 1H), 3,82
(s, 3H), 3,48-3,72 (m, 1H), 3,04-3,13 (m, 2H), 2,74-2,95 (m, 1H), 2,56-2,72 (m, 3H),
1,55-1,79 (m, 6H), 1,20-1,49 (m, 6H). LC-MS (M+H)" = 341,2; do tinh khiét theo
phuong phéap HPLC: 98,01%.

Vi du 8: (2E)-3-(1 H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)prop-2-en-1-on 8)

ol ©

®)
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So db quy trinh téng hop-10

O OR
P o
Ee—— s
i N
Chét trung gian 16 Chét trung gian 17 ®)

Quy trinh tdng hop etyl (2E)-3 ~(1H-indol-3-yl)prop-2-enoat (chét trung gian 16):

chit trung gian 16 dugc téng hop theo quy trinh da dugc &p dung d tao ra chit
trung gian 7 (so dd 4).

Quy trinh téng hop axit (2E)-3-(1H-indol-3-yl)prop-2-enoic (chét trung gian 17):

Chét trung gian 17 dugc téng hop theo quy trinh da duoc &p dung dé tao ra chit

trung gian 9 (so dd 4).

Quy trinh téng hop hop chét c6 cong thuc (8): Hop chét c6 cong thuc (8) dugc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thire (1) (so dd 2).
San phdm thd thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bing cot silicagel bing cach st dung ete dau mo:etyl axetat lam chit rira giai dé
thu dwoc hop chét c6 cong thic (8). 'H NMR (300MHz, CDCI3): § 8,50 (s, 1H), 7,80-
7,88 (m, 3H), 7,34-7,38 (m, 2H), 6,78-6,89 (m, 2H), 4,55-4,76 (m, 1H), 3,89-4,18 (m,
1H), 3,05-3,48 (m, 1H), 2,06-2,71 (m, 1H), 1,29-1,81 (m, 12H). LC-MS (M+H)" = 309,1;
d6 tinh khiét theo phuong phap HPLC: 98,83%.

Vidu 9: 2-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)etanon (9)

0

N\
N
H
©))
So @ quy trinh tdng hop-11
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OH
HOBt. EDCI
o)
N
H
Chét trung gian 7 Nguyén liéu ban diu 4 9)

Quy trinh tdng hop hop chét c6 cong thitc (9): Hop chét c6 cong thirc (9) dugc
tdng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thd thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bang cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu duge hop chit c6 cong thirc (9). '"H NMR (300MHz, CDCI3): 6 8,20 (s, 1H), 7,61-
7,63 (d, 1H), 7,34-7,36 (d, 1H), 7,05-7,21 (m, 3H), 4,57-4,73 (m, 1H), 3,69-3,88 (m, 3H),
3,10-3,50 (m, 1H), 2,60-3,00 (m, 1H), 1,01-1,90 (m, 12H). LC-MS (M+H)" = 297,3; d
tinh khiét theo phwong phap HPLC: 98,39%.

Vidu 10: 2-(5-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)etanon (10)
o)
N
N
H
(10)

Quy trinh tbng hop hop chét co cong thue (10): Hop chét c¢6 cong thirc (10) duogc
téng hop theo quy trinh da dwoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam va
tinh ché bing cot silicagel bang cach sir dung ete dau mo:etyl axetat 1am chét rira giai dé
thu dugc hop chét ¢ cong thirc (10). '"H NMR (300MHz, CDCI3): 6 8,45 (s, 1H), 7,20-
7,30 (m, 2H), 7,00-7,15 (d, 1H), 6,95 (m, 1H), 4,53-4,73 (m, 1H), 3,64-3,91 (m, 2H),
2,60-3,03 (m, 1H), 1,29-1,84 (m, 14H). LC-MS (M+H)" = 315,1; sc ky 1éng cao ap @
tinh khiét: 89,32%.

Vidu 11: 4-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on (11)
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NEes

1
So d quy trinh tdng hop-12

HoBY EDC) g
: CO Rk
N

Nguyén liéu ban ¢4u 8  Nguyén liéu ban diu 4 (11)

Quy trinh téng hop hop chit c6 cong thte (11): Hop chét ¢6 cong thie (11) dugce
téng hop theo quy trinh da duge &p dung dé tao ra Hop chit c6 cong thirc (1) (so db 2).
San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong didu kién 4p sut giam va
tinh ché bang cot silicagel bang céch sir dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu duge hop chét c6 cong thirc (11). 'H NMR (300MHz, CDCI3): 6 8,04 (s, 1H), 7,59-
7,62 (d, 1H), 7,34-7,36 (d, 1H), 7,07-7,20 (m, 2H), 7,00 (s, 1H), 4,48-4,75 (m, 1H), 3,48-
3,62 (m, 1H), 2,88-3,15 (m, 1H), 2,80-2,85 (m, 2H), 2,31-2,52 (m, 2H), 2,02-2,11 (m,
2H), 1,51-1,80 (m, 7H), 1,23-1,38 (m, 6H). LC-MS (M+H)" = 325,2; d0 tinh khiét theo
phuong phap HPLC: 91,10%.

Vi du 12: 3-(1H-indol-3-yl)-1-(4-metyloctahydroquinolin-1(2H)-yl)propan-1-on

(HS_A_287) (12)
Sy
N
@f
N

(12)
So d quy trinh tdng hop-13
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OH

A\
A
PtO,/C, H,
AcOH HOBt, EDCI
TEA, DCM
—T
"
Nguyén lidu ban déu 19 Chét trung gian 18 (12)

Téng hop 4-metyldecahydroquinolin (cht trung gian 18):

PtO, (0,793g, 3,5mmol) dugc bd sung vao dung dich chtta nguyén liéu ban dau 9
(1g, 6,9mmol) trong 15ml axit axetic, trong khi quyén N,. N, khi duoc suc trong thoi gian
5 phat va sau d6 dugc loai khi (hai 13n). Tiép d6, hdn hop ndy phan ting dugc gitt trong
khi quyén hydro & 4p suét 60psi (414KPa) trong thoi gian 12 git. Hon hop nay duge loc
va kiém hoa bing dung dich NaOH 10%, chiét bing EtOAc va c6 dé tao ra chat trung
gian 18 (700mg).

Quy trinh tdng hop hop chit c6 cong thire (12): Hop chit ¢6 cong thue (12) duoc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chit c6 cdng thic (1) (so d6 2).
San pham thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sult giam va
tinh ché bang cot silicagel bing céch st dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chét cé cong thire (12). "H NMR (300MHz, CDCI3): § 8,03 (s, 1H), 7,61-
7,63 (d, 1H), 7,34-7,37 (d, 1H), 7,09-7,21 (m, 2H), 7,04 (s, 1H), 4,00 (m, 1H), 3,11-3,16
(t, 2H), 2,97 (m, 1H), 2,61-2,81 (m, 2H), 1,28-1,84 (m, 13H), 1,11-1,13 (d, 3H). LC-MS
(M+H)" = 325,2; d6 tinh khiét theo phuong phap HPLC: 99,15%.

Vi du 13: 3-(1-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1 (2H)-yl)propan-1-on
(13)

(13)
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So d quy trinh téng hop-14

KOtBu
18 crown (]

(96) (13)

Quy trinh tdng hop hop chét ¢6 cbng thirc (13): 18-crown-6 ete (30mg) va kali oxit
butyl béc ba (108mg, 0,9mmol) dugc dua vao benzen & 4°C. Hop chét c6 cong thirc (96)
(250mg, 0,8mmol) dugc bd sung vao hdn hop niy. Sau d6, hdn hop phan tng nay duge
khudy & nhiét d6 trong phong trong thoi gian 15 phat va dugc lam lanh tiép dén 0°C.
Metyl iodua (171mg, 1,2mmol) d& dugc hoa tan trong benzen duge bd sung vao hdn hop
ndy. Tiép d6, hdn hop phan ing ndy dugc khudy & nhiét do trong phong trong thoi gian
15 gid. Hon hop nay duoc loc qua xelit va cd. Nguyén liéu thd thu dugce duoc tinh ché
bang cach ap dung sic ky cot silicagel rira gidi bing hexan:EtOAc dé tao ra hop chit c6
cdng thirc (13) (156mg). 'H NMR (300MHz, CDCI3): & 7,48-7,52 (m, 1H), 6,97-7,18 (m,
3H), 6,78 (s, 1H), 4,42-4,60 (m, 1H), 3,60 (s, 3H), 3,37-3,54 (m, 1H), 2,99-3,05 (m, 2H),
2,49-2,74 (m, 3H), 0,99-1,52 (m, 13H). LC-MS (M+H)" = 325,2; d6 tinh khiét theo
phuong phap HPLC: 98,37%.

Vidy 14: 3-(1 H-indol-2-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (14)

58

(14)

So d quy trinh tdng hop-15

oH
HOBt, EDCI
TEA, DCM
Z “NH +

Chét trung gian 19 Nguyén liu ban d4u 4 (14)

Iz
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Quy trinh tdng hop axit 3-(1 H-indol-2-yl)propanoic (chét trung gian 19):

Chét trung gian 19 dugc tdng hop theo quy trinh da dugc 4p dung dé tao ra chit
trung gian 9 (so db 4).

Quy trinh tdng hop hop chét ¢ cong thirc (14): Hop chét c6 cdng thire (14) duoc
tdng hop theo quy trinh da duoc 4p dung dé tao ra Hop chit c6 cong thie (1) (so dd 2).
San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong didu kién ap sudt giam va
tinh ché bing cot silicagel bing cach st dung ete diu md:etyl axetat lam chét rira giai dé
thu dugc hop chét c6 cong thic (14). 'H NMR (300MHz, CDCI3) 6 9,28 (s, 1H), 7,41-
7,43 (d, 1H), 7,21-7,24 (d, 1H), 6,92-7,03 (m, 2H), 6,11 (s, 1H), 4,50-4,63 (m, 1H), 3,43-
3,63 (m, 1H), 2,50-3,02 (m, 5H), 1,16-1,67 (m, 13H). LC-MS (M+H)" = 311,2; d6 tinh
khiét theo phwong phap HPLC: 99,23%.

Vi du 15: 3-(5-hydroxy-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-

on (15)
0
N
HO. %
Cfg
N

(15)

So db quy trinh téng hop-16

HOBt, EDCI %
CHZ0. 2 TEA, DCM cuab\@gr % \@j?/
N

Nguyén liu ban diu 4

Chét trung gian 20 Chét trung gian 21 (15)

Quy trinh t6ng hop axit 3-(5-metoxy-1H-indol-3-yl)propanoic (chit trung gian 20):

Chét trung gian 20 dugc téng hop theo quy trinh d& dugc 4p dung dé tao ra chét
trung gian 9 (so dd 4).
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Quy trinh téng hop 3-(5 -metoxy-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-
yl)propan-1-on (chat trung gian 21):

Chét trung gian 21 duoc téng hop theo quy trinh da dugc &p dung dé tao ra Hop
cht c6 cong thic (1) (so dd 2). San phim thé thu dugce bing cach lam bay hoi 16p hitu co
trong diéu kién 4p sudt giam va tinh ché bang cot silicagel bing cach st dung ete dau

md:etyl axetat 1am chit rira giai dé thu dugc chét trung gian 21.

Quy trinh téng hop hop chit ¢6 cong thie (15): Binh day tron loai dung tich 100ml
c6 lap thanh khudy tir tinh duoc nap 5Sml DCM. Sau d6, chit trung gian 21 (80mg,
0,23mmol) duoc bd sung vao dung méi da duogc khua"ly. Dung dich thu dugc 1am lanh dén
-78°C ma dung dich BBr; 1M (188,6mg, 0,74mmol) trong DCM dugc bd sung vao. Hon
hop phén tmg nay dugc khudy tiép & nhiét d¢ trong phong trong thoi gian 20 gio. Sau khi
phan Umg hoan thanh (phan mg dugc theo ddi theo phuong phép sic ky 16p mong
(TLC)), hén hop phan tng niy dugc pha lodng bing 10ml nudc va chiét bing DCM
(2X10ml). Lép DCM dugce lam kho trén Na,SO4 khan. Dung méi dugc loai bo trong didu
kién 4p suét giam. Nguyén liéu thd dugc tinh ché bang cot sic ky trén silicagel rira giai
bang hexan:EtOAc d& tao ra Hop chét ¢ cong thirc (15) (55mg). 'H NMR (300MHz,
CDCI3): 8 7,79 (s, 1H), 7,11-7,15 (m, 1H), 6,93-6,97 (m, 2H), 6,68-6,73 (m, 1H), 5,21 (s,
1H), 4,44-4,62 (m, 1H), 3,45-3,59 (m, 1H), 2,94-3,03 (m, 2H), 2,66-2,91 (m, 1H), 2,53-
2,63 (m, 2H), 1,63-1,76 (m, 6H), 1,25-1,35 (m, 7H). LC-MS (M+H)" = 327,2; d tinh
khiét theo phwong phap HPLC: 87,98%.

Vidu 16: 3-(5-flo-2-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-

1-on (16)
L
N
F. 8
ﬁ\g
N

So @ quy trinh tdng hop-17
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HOBY, EDC éi;%?
\[:j:{:?/ TEA, DCM \(:3:45?/

Nguyén lleu ban dau 4
Chét trung gian 22 (16)
Quy trinh tdng hop axit 3-(5-flo-2-metyl-1H-indol-3-yl)propanoic (chét trung gian
22):

Chét trung gian 22 duoc téng hop theo quy trinh d3 dugc 4p dung @& tao ra chit
trung gian 9 (so db 4).

Quy trinh tdng hop hop chét c6 cong thic (16): Hop chét c6 cong thirc (16) duogce
tdng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thirc (1) (so d6 2).
San pham thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bing cach st dung ete diu mé:etyl axetat lam cht rira giai dé
thu dugc Hop chit c6 cong thirc (16). "H NMR (300MHz, CDCI3): 6 7,81 (s, 1H), 7,10-
7,18 (m, 2H), 6,81-6,88 (m, 1H), 4,49-4,68 (m, 1H), 3,47-3,53 (m, 1H), 2,94-3,11 (m,
2H), 2,48-3,11 (m, 3H), 2,37 (s, 3H), 1,30-1,78 (m, 13H). LC-MS (M+H)" = 343,2; d6
tinh khiét theo phuong phap HPLC: 90,88%.

Vi du 17: 3-(2-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on

cqg%

So @ quy trinh tdng hop-18

Q.
OH
HOBt, EDCI /8
QA TEA, DCM

Nguyen liéu ban diu 4

17)

Iz

Chét trung gian 22 (16)
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Quy trinh téng hop axit 3-(2-metyl-1H-indol-3-yl)propanoic (chit trung gian 23):
Chét trung gian 23 dugc téng hop theo quy trinh d& duogc &p dung d tao ra chét

trung gian 9 (so dd 4).

Quy trinh tdng hop hop chét c6 cdng thirc (17): Hop chét ¢ cong thirc (17) duge
tdng hop theo quy trinh da dugc &p dung @ tao ra Hop chit c6 cong thirc (1) (so dd 2).
San phim tho thu dwoc bing céch lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bang cot silicagel bang cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chét c6 cong thirc (17). '"H NMR (300MHz, CDCI3): 6 7,89 (s, 1H), 7,40-
7,44 (m, 1H), 7,17-7,19 (t, 1H), 6,98-7,05 (m, 2H), 4,43-4,62 (m, 1H), 3,38-3,47 (m, 1H),
2,94-3,04 (m, 2H), 2,68-2,86 (m, 1H), 2,51-2,66 (m, 2H), 2,29 (s, 3H), 1,52-1,70 (m, 6H),
1,21-1,34 (m, 7H). LC-MS (M+H)" = 325,2; d6 tinh khiét theo phuong phéap HPLC:
94,48%.

Vidu 18: 3-(1H-indol-1-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (18)
Q
/)' Na
N
0

(18)
So d quy trinh téng hop-19

Q

Q N
OH  HOBt, EDCI
n Yo N — - ‘ N
E@ e o et s l@

Nguyén ligu ban ddu 1 Chét trung gian 24 (18)

Téng hop axit 3-(1H-indol-1-yl)propanoic (chét trung gian 24):

Binh dédy tron loai dung tich 100ml c6 lip thanh khudy tir tinh duogc nap 10ml
DMF. Nguyén liéu ban dau 1 (1,0g, 8,53mmol), tiép theo 1a natri hydrua (400mg,

10,24mmol) duge bd sung vao dung méi di dugce khudy. Dung dich thu dwoc khudy &
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nhiét d¢ trong phong trong thoi gian 1 gid. Metyl-3-bromo-propionat (2,13g, 12,79mmol)
duoc b sung vao dung dich néu trén va khudy & nhiét d6 trong phong trong thoi gian 24
gi0. Sau khi phan {ing hoan thanh (phéan tmg duoc theo ddi theo phuong phap sic ky 16p
moéng (TLC)), hdn hop phan tng dugc pha lodng bing 30ml nuée d4 lanh va rira bing
ete. Phin trong nudc dugc axit hoa béng dung dich HCl 1IN (d6 pH=2) va sau d6 duoc
chiét bing EtOAc va c¢b dé tao ra chét trung gian 24 (900mg).

Quy trinh tdng hop hop chit c6 cong thirc (18): Hop chét c6 cong thirc (18) duge
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phdm thd thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién ap suét giam va
tinh ché bing cot silicagel bang cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc Hop chit c6 cong thuc (18). 'H NMR (300MHz, CDCI3): 6 7,38-7,43 (t, 1H),
7,16-7,28 (m, 1H), 7,01-7,10 (m, 1H), 6,84-6,90 (m, 2H), 6,43-6,52 (m, 1H), 4,40-4,77
(m, 1H), 4,30-4,35 (t, 2H), 3,14-3,35 (m, 3H), 2,42-2,78 (m, 2H), 1,57-1,61 (t, 4H), 1,28-
1,49 (m, 3H), 1,06-1,16 (m, SH). LC-MS (M+H)" = 311,1; d0 tinh khiét theo phuong
phap HPLC: 98,08%.

Vi du 19: 1-(5-clo-1H-indol-3-yl)-3-(octahydroquinolin-1(2H)-yl)propan-1,3-dion

Q.
N
Q
Ci 8
&)
N
H .

19)
So d quy trinh tdng hop-20

D

Te) OH
HOBt, EDCI
c ci LIOH® TEA, e c:
o~ 1T — T
H u ;:al Nguyén 11eu ban diu

4

(19)

Nguyén liéu ban déu 11 Cht trung gian 25 Chit trung gian 26 19)
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Quy trinh téng hop etyl 3-(5-clo-1H-indol-3-yl)-3-oxopropanoat (chit trung gian
25):

10ml diclometan dugc b6 sung vao binh d4y tron hai cb loai dung tich 50ml. Etyl-
malonylclorua (1,0ml, 8,24mmol) dugc bd sung vao dung méi nay va hdn hop phan Ung
thu dwgc bing cach d6 lam lanh dén 0°C. TiCl, (0,9ml, 8,24mmol) duoc bd sung tir tir
vao hdn hop phan tng d4 ngudi va hdn hop nay duge khudy & nhiét d6 trong phong trong
thoi gian 20 phut. Hon hop phan ung dugc 1am lanh lai mot 14n nita dén 0°C va nguyén
liéu ban du 11 (0,5g, 3,29mmol) duge hoa tan trong 2ml dicloetan duge bd sung vao hdn
hop da dugc 1am lanh va khudy & nhiét d6 trong phong trong thoi gian 3 gio. Hon hop
phan mg nay duoc tdi bang dung dich HCI 1N va chiét bing etyl axetat. C4c 16p hitu co
dugc ¢, duge tinh ché theo phuong phap séc ky cot silica-gel rira giai bing hexan:EtOAc
8 tao ra chét trung gian c6 cong thirc-25 (566mg).

Quy trinh téng hop axit etyl 3-(5-clo-1H-indol-3-yl)-3-oxopropanoic (chét trung
gian 26):

Chét trung gian 26 dugc téng hop theo quy trinh da duoc ap dung dé tao ra chit
trung gian 3 (1) (so dd 1).

Quy trinh tong hop hop chit ¢ cong thirc (19): Hop chét c6 cong thirc (19) dugc
téng hop theo quy trinh duoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so d 2). San
phim thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam va tinh
ché bing cot silicagel bang cach st dung ete diu mo:etyl axetat (theo ty 1& 1:4) 1am chét
rira giai dé thu dugc Hop chat c6 cdng thire (19). 'H NMR (300MHz, CDCI3): § 10,58 (s,
1H), 8,22 (s, 1H), 7,96 (s, 1H), 7,10 (m, 2H), 4,00-4,58 (m, 1H), 3,31-3,84 (m, 3H), 2,50-
3,10 (m, 1H), 1,16-1,82 (m, 13H). LC-MS (M+H)" = 359,1; d6 tinh khiét theo phwong
phap HPLC: 90,09%.

Vi du 20: 3-(4-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on
0 %
N
@g
N
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(20)

So @b quy trinh tdng hop-21

Q
N
HOBt, EDCI
TEA, DCM
A\
,{{:) Nguyen lidu ban diu 4 N
o_ H

Nguyén liéu ban ddu 12 Chét trung gian27  Chét trung gian 28 (20)

Quy trinh téng hop 4-metyl-1H-indol (chét trung gian 27): .

Binh déy tron loai dung tich 100ml c6 lip thanh khudy tir tinh va thiét bi ngung hoi
lwu duoc nap 60ml DMF. Nguyén ligu ban du 12 (5g, 33mmol) duogc bd sung vao dung
mobi dd duge khudy, tiép theo 1a bd sung dimetyl formamit dimetyl axetal (13,1ml,
99,2mmol) vao. Pyrolidin (3,2ml, 39,6mmol) dugc bd sung vao hdn hop ndy phan tmg va
né dugc dun néng & 120°C trong khi quyén nito trong thdi gian 21 gid. Sau khi phan Gmg
hoan thanh, hdn hgp nay duoc giam nhiét d6 dén nhiét do trong phong va dung moi dugc
loai bd trong didu kién ap sut giam. Chét thé thu dugc dugce dua vao ete (250ml) va rira
bang nudc (50ml x 3) va dung dich nuéc mudi bao hoa (50ml) va 16p hitu co duge lam
khd trén khan natri sulphat va c¢6. Nguyén liéu thd thu duge duge dua vao etyl axetat
(50ml). Pd/C 10% (1,0g, 10% trong lugng) duoc bd sung vao hdn hop nay va dugc hydro
héa trong thiét bi lac Parr trong thoi gian 2 gio. Sau khi phan tng hoan thanh (phén tmg
duoc theo ddi theo phuong phap sic ky 16p mong (TLC)), hdn hop nay duoc loc qua ting
xelit. Dich loc dugc c6 d tao ra san phim thd, ma duoc tinh ché theo phuong phép séc ky
cdt trén silicagel (rdy c¢& 120) bang céch st dung ete ddu mo (60 dén 80) va etyl axetat

lam chét rira giai dé tao ra chit trung gian 27 (1,2g).
Quy trinh tdng hop axit 3-(4-metyl-1H-indol-3-yl)propanoic (chit trung gian 28):

Binh ddy tron loai dung tich 100ml c6 1ip thanh khudy tir tinh duoc nap 2,5ml axit
axetic. Axetic anhydrit 2,0ml duogc bd sung vao dung mdi di duogc khudy, tiép theo 1a bd
sung axit acrylic (1,8ml, 27,4mmol) vao. chit trung gian 27 (1,2g, 9,15mmol) dugc bd
sung vao hdn hop di dugc khuy nay va hdn hop phén tng nay duoc khudy tiép & nhiét
d6 trong phong trong thoi gian 1 tudn. Sau khi phan tmg hoan thanh (phan mg dugc theo
ddi theo phwong phap sic ky 16p mong (TLC)), hdn hop phan img nay duogc kiém hoa
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bang cach str dung dung dich NaOH 5N (5ml) va rira bang etyl axetat (100mIX2). Lép
nude dugc axit hda béng dung dich HCI dim dic (3ml) va duoc chiét béng cach st dung
etyl axetat (100ml x 3). L6p etyl axetat két hop dugc rira béng dung dich nuéc mubi va co

dé tao ra chét trung gian 28 (350mg).

Quy trinh tong hop hop chét ¢ cong thirc (20): Hop chit c¢6 cong thire (20) duge
téng hop theo quy trinh da dugc &p dung dé tao ra Hop chét ¢ cong thie (1) (so dd 2).
San pham thé thu duoc bing cach lam bay hoi 16p hitu co trong didu kién 4p sudt giam va
tinh ché bing cot silicagel bing cach st dung ete diu mo:etyl axetat 1am chit rira giai dé
thu duoc Hop chét c6 cdng thie (20). 'H NMR (300MHz, CDCI3): § 8,23 (s, 1H), 7,08-
7,11 (t, 1H), 6,93-6,99 (m, 1H), 6,88-6,89 (d, 1H), 6,73-6,77 (t, 1H), 4,46-4,50 (m, 1H),
3,53-3,60 (m, 1H), 3,46-3,51 (m, 2H), 2,71-2,92 (m, 1H), 2,45-2,87 (m, 6H), 1,71-1,77
(m, 5H), 1,29-1,39 (m, 7H). LC-MS (M+H)" = 325,2; d6 tinh khiét theo phwong phép
HPLC: 96,28%.

Vi du 21: 3-(1 H-indol-3-yl)-1-(octahydroisoquinolin-2(1 H)-yl)propan-1-on (21)

f

€2y,

Quy trinh tdng hop hop chit c6 cong thire (21): Hop chét c6 cong thire (21) duoc
téng hop theo quy trinh d4 duoc &p dung dé tao ra Hop chét c6 cong thuc (1) (so db 2).
San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sult giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chét ¢6 cong thire (21). 'H NMR (300MHz, CDCI3): & 8,59 (s, 1H), 7,49-
7,52 (d, 1H), 7,24-7,26 (d, 1H), 6,98-7,10 (m, 2H), 6,90 (s, 1H), 4,44-4,66 (m, 1H), 3,40-
3,70 (m, 1H), 3,01-3,06 (m, 2H), 1,99-2,81 (m, 4H), 0,44-1,63 (m, 12H). LC-MS (M+H)"
= 311,0; d6 tinh khiét theo phurong phap HPLC: 96,03%.

Vi du 22: 1-(octahydro-4 H-1,4-benzoxazin-4-yl)-3-(1 H-pyrolo[2,3-b]pyridin-3-yl-
)butan-1-on (22)
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So db quy trinh tdng hop-22

OH
\
| T
, NN o N\
N

o LAH o PTOH, o EpLEDCI &
CO—C0) — OO ~H
Nguyén liéu ban ddu 19 Chét trung gian 29 Chét trung gian 30 (22)

Quy trinh tdng hop 3,4-dihydro-2H-1,4-benzoxazin (chit trung gian 29):

Dung dich chtra nguyén liéu ban dau 13 (5g, 33,5mmol) trong tetrahydrofuran
(50ml) dwoc bd sung tir tir vao huyén phu chira lithi nhom hydrua (3,18g, 83,8mmol)
trong khi quyén N, & 0°C. H8n hop phén tng ndy dugc hdi luu trong thoi gian 16 gio.
Hén hop phan ting nay duoc pha loding bing EtOAc, duoc i bing dung dich nudc natri
hydroxit 15% & 0°C, va chiét bang ete, va cd d& tao ra chit trung gian 29 & dang long mau
néu (4,3g).

Quy trinh tng hop octahydro-2H-1,4-benzoxazin (chat trung gian 30):

PtO, 10% (252mg) dugc bd sung vao dung dich chita chit trung gian 29 (1,5g,
11,Immol) trong 20ml axit axetic, va dugc hydro héa & 60psi (414KPa) trong thoi gian 5
gi. Hon hop nay duogc loc va kidm héa bang dung dich NaOH 10%, chiét bing dietyl ete,
lam kho trén natri sulphat va c6 dé tao ra chit trung gian 30 & dang 16ng mau niu
(520mg).

Quy trinh tdng hop axit 3-(1H-pyrolo[2,3-b]pyridin-3-yl)butanoic (chét trung gian
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31):

Chét trung gian 31 duoc tdng hop theo quy trinh d4 duoc 4p dung d& tao ra Chét
trung gian 3 (so d6 1).

Quy trinh téng hop hop chit c6 cong thirc (22): Hop chit c¢6 cong thirc (22) duoc
téng hop theo quy trinh d& dugc 4p dung dé tao ra Hop chét c6 cong thire (1) (so db 2).
San phdm tho thu dwoc bing cach lam bay hoi 16p hitu co trong didu kién 4p suét giam va
tinh ché bang cot silicagel bang cach st dung ete dau mo:etyl axetat 1am chét rira giai dé
thu duge Hop chit c6 cong thirc (22). '"H NMR (300MHz, DMSO-d6): 8 11,31 (s, 1H),
8,15-8,17 (m, 1H), 7,95-7,99 (m, 1H), 7,25-7,29 (d, 1H), 6,98-7,04 (m, 1H), 3,99-4,10
(m, 1H), 3,43-3,74 (m, 4H), 2,63-3,10 (m, 3H), 1,15-1,99 (m, 12H). LC-MS (M+H)" =
328,2; d¢ tinh khiét theo phuong phap HPLC: 95,42%.

Vi du 23: N-tert-butyl-2-[3-(1 H-indol-3-yl)propanoyl] decahydroisoquinolin-3-

carboxamit (23)

Iz

(23)

So dd quy trinh tdng hop-23

NH
OH ﬂ\
N
NH

HOBt, EDCI
4 o TEA, DCM
+ .
NH > N\
N

Nguyén liéu ban d4u 14 Nguyén liéu ban dAu 15 (23)
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Quy trinh téng hop hop chét c6 cong thuc (23): Hop chét c¢6 cong thirc (23) dugc
tdng hop theo quy trinh da duge &p dung dé tao ra Hop chét c6 cong thie (1) (so dd 2).
San phim tho thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién ap suét giam va
tinh ché bang cot silicagel bing cach st dung ete diu mo:etyl axetat (theo ty 1€ 1:4) lam
chét rira giai dé thu dugc Hop chét c6 cong thirc (23). 'H NMR (300MHz, CDCI3): § 7,99
(s, 1H), 7,48-7,55 (m, 1H), 7,28-7,30 (d, 1H), 7,03-7,15 (m, 2H), 6,97 (s, 1H), 5,57-5,72
(d, 1H), 4,95 (s, 1H), 3,24-4,33 (m, 3H), 3,05-3,37 (m, 1H), 2,09-2,86 (m, 3H), 1,15-1,56
(m,20H). LC-MS (M-H)" = 408,2; d0 tinh khiét theo phuong phap HPLC: 98,47%.

Vi du 24: 3-(5-hydroxy-1-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)pr-
opan-1-on (24)

HO
N

N

\
(24)

Quy trinh téng hop hop chét c6 cong thirc (24): Hop chit co cong thuc (24) duoc
téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 codng thie (1) (so dd 2).
San phim thé thu dwgc bing cach 1am bay hoi 16p hitu co trong didu kién 4p sudt giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc Hop chét c6 cong thic (24). 'H NMR (300MHz, CDCI3) § 6,95-7,02 (m, 2H),
6,76-6,79 (d, 1H), 6,70-6,79 (d, 1H), 4,44-4,62 (m, 1H), 3,56-3,57 (d, 3H), 3,41-3,50 (m,
1H), 2,91-3,06 (m, 2H), 2,67-2,84 (m, 1H), 2,48-2,65 (m, 2H), 1,57-1,71 (m, 4H), 1,46-
1,47 (d, 2H), 1,18-1,34 (m, 7H). LC-MS (M+H)" = 341,2; d6 tinh khiét theo phuong phap
HPLC: 97,31%.

Vi du 25: 2-(1H-indol-3-yloxy)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (25)
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O

H
(25)

So @ quy trinh téng hop-24

o
0 0’[/\
OH 3 OH . : - m
N
o}\ )\‘

NH, NHCH,CO,H
Nguyén lidu ban dau 16 Chét trung gian 32 Chit trung gian 33 0( 22)
Chét trung gian 34

O —C0
N N
H O)w/m
35

Nguyén liéu ban ddu 4 Chét trung gian

e

Chét trung gian 35 Chit trung gian 36 (25)

(22)
Chét trung gian 34

Quy trinh téng hop axit 2-[(carboxymetyl)amino]benzoic (chat trung gian 32):

Vao binh ddy tron 2 cb loai dung tich 500ml c6 lap thanh khudy tir tinh, nguyén
liéu ban diu 16 (20g, 145mmol) dugc bd sung timg mé vao dung dich di dugc khudy
chira K,CO; (83g, 602mmol) trong nudc (140ml), tiép theo 14 axit cloaxetic (13,7g,
145mmol) trong khi quyén N, & nhiét do trong phong trong thoi gian 30 phut. Tiép do,
hén hop phan {mg nay duoc dun néng & 90°C trong thoi gian 16 gid. Sau khi hdn hop
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phéan Umg dugc giam nhiét do dén nhiét do trong phong, d6 pH ctia hdn hop phan tmg
duoc diéu chinh dén tri s6 ndm trong khoang 4 dn 5 bing cach st dung axit xitric. Tiép
d6, chét liéu rin nay dugce loc va lam kho trong 10 chan khong & nhiét d6 70°C trong thoi

gian 12 gid dé tao ra chit trung gian 32 (23g) & dang rin mau hoi nau.
Quy trinh tdng hop 1-axetyl-1H-indol-3-yl axetat (chét trung gian 33):

Vao binh day tron 2 ¢ loai dung tich 500ml c6 1ap thanh khufy tir tinh, axetic
anhydrit (110ml, 1200mmol) dugc bd sung tir tir & 0°C vao dung dich d3 duoc khudy
chira trietylamin (170ml, 1242mmol) va chét trung gian 32 (23g, 117mmol) trong khi
quyén N,. Hon hop phén ng nay duoc khudy & nhiét do trong phong trong thoi gian 5
gi va duoc dun néng tiép & 80°C trong thoi gian 16 gid. Tiép d6, hdn hop phan ung
dugc 1am lanh dén 0°C va chiét bing etyl axetat (4 x 150ml). Lép hitu co dugc rira bing
dung dich nuéc mudi, lam khé trén Na,SO, va ¢d. Nguyén liéu tho duoc tinh ché béng
cot silicagel rira giai bing hexan:EtOAc dé tao ra chit trung gian 33 (5,5g) & dang rén

mau nau.
Quy trinh tdng hop 1-(3-hydroxy-1H-indol-1-yl)etanon (chat trung gian 34):

Etanol va nuéc duge bd sung vao binh ddy tron 2 ¢b loai dung tich 50ml c6 lip
thanh khudy tir tinh. H3n hop da khudy gdm chit trung gian 33 (5g, 23mmol), Na,SO;
(11,6g, 426mmol) duoc bd sung vao dung moi ndy. Hon hop phan tng nay dugc dun
nong ¢ 80°C trong thoi gian 12 gid. Sau khi phan tmg hoan thanh (phan tmg dugc theo
ddi theo phuong phép sic ky 16p méng (TLC)), hdn hop phén Umg nay dugc t6i bing
nudc va chiét bang Etyl Axetat (3x100ml). Lép hitu co duge rira bang dung dich nuéc
mubi bio hoa (15ml), lam khé trén Na,SO, khan, va 6. San phém thd duoc tinh ché bing
cot silicagel rira giai bing hexan:EtOAc d& tao ra chit trung gian 34 (1,5g) & dang rin

mau hong.

Quy trinh tdng hop 2-clo-1-(octahydroquinolin-1(2H)-yl)propan-1-on (chit trung
gian 35):

Trietylamin (1,3ml, 9,9mmol) dugc bd sung vao binh d4y tron 2 ¢ loai dung tich
50ml c6 lép thanh khudy tir tinh chtra hén hop phén tmg nguyén li€u ban dau 4 (0,7g,
Smmol), EDCI (1,17g, 6,3mmol) va 1-hydroxy benzothioazol (0,762g, 5,6mmol) trong
DCM & 0°C, tiép theo 1a bd sung axit 2-clopropanoic (0,543g, S5mmol) vao. Hon hop
phan tmg thu dugc dugc khudy & nhiét d6 trong phong trong thoi gian 16 gid. Sau khi
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phdn ung hoan thanh (phén tmg dugc theo ddi theo phwong phép sic ky 16p méng
(TLC)), hdn hop phéan tmg nay dugc t6i bing nudc va chiét bing DCM (3x25ml). Lép
hitu co duge rira bang dung dich nuéc mudi bdo hoa (15ml), dugc lam kho trén Na,SO,
khan, va 6. San phim tho dugc tinh ché bing cot silicagel rira giai bing hexan:EtOAc dé

tao ra chét trung gian 35 (0,5g) & dang nguyén li€u long.

Quy trinh tdng hop 2-[(1-axetyl-1H-indol-3-yl)oxy]-1-(octahydroquinolin-1(2H)-
yl)propan-1-on (chat trung gian 36):

Chét trung gian 34 (0,05g, 0,28mmol) va DMSO (3ml) duge bd sung vao binh day
tron 2 cb loai dung tich 50ml c¢6 1ip thanh khudy tir tinh & 0°C trong khi quyén nito. Kali
t- butoxit (0,05g, 0,46mmol) dugc bd sung vao hdn hop nay va khudy trong thoi gian 1
gio, sau d6 chét trung gian 35 (0,065g, 0,28mmol) dugc bd sung vao. Hon hop thu duoc
ndy dwoc khudy & nhiét do trong phong trong thoi gian 16 gid. Sau khi phan Gng (phan
tng dugc theo ddi theo phuong phép sic ky 16p mong (TLC)), hdn hop nay duge toi bang
nuée va chiét bing etyl axetat (3x10ml). Lép hitu co dugc rira bang dung dich nudc mudi

bdo hoa (10ml), 1am khé trén Na,SO, khan, va ¢ dé tao ra chit trung gian 36 (100mg).

Quy trinh téng hop hop chét ¢6 cong thie (25): K,CO; (0,15g, 1,0mmol) duoc bd
sung vao dung dich dugc khudy chira chét trung gian 36 (0,1g, 0,27mmol) trong metanol
va nudc, va khudy & nhiét d6 trong phong trong thoi gian 3 gio. Sau khi phan Gng hoan
thanh (phan tmg dugc theo ddi theo phuong phap sic ky 16p méng (TLC)), dugc t6i bing
nudce va chiét bang etyl axetat (3x10ml). Lép hitu co duoc rira bang dung dich nude mudi
bio hoa (15ml), va cb. San pham thd dugc tinh ché bing cot silicagel rira giai bing
hexan:EtOAc d tao ra Hop chét co cong thie (25) (6mg) & dang rén dinh nhét. '"H NMR
(300MHz, CDCI3): § 7,55-7,58 (d, 2H), 7,19-7,22 (d, 1H), 7,08-7,013 (t, 1H), 6,98-7,02
(t, 1H), 6,67-6,68 (d, 1H), 4,75-4,85 (m, 1H), 4,10-4,56 (m, 2H), 2,52-2,96 (m, 1H), 1,18-
1,60 (m, 16H). LC-MS (M+H)" = 327,2; d6 tinh khiét theo phwong phap HPLC: 99,99%.

Vi du 26: 1-[3-(1 H-indol-3-yl)propanoyl]octahydroquinolin-4(1H)-on (26)

0 o}
N

Iz

(26)
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So d6 quy trinh tng hop-25

o] .
e N/ S— e
! N N o7
Boc )

Nguyén lidu ban ddu 17 Chét trung gian 37 Chét trung gian 38 Chét trung gian 39

0 o
Q OH N
HOBt, EDCI
TEA, DCM A
\ -+ Ch,{ . N
at trung gian 39 ~———————> N

y

Nguyén lidu ban ddu 14

FA

(26)

Quy trinh téng hop 1-(xyclohex-1-en-1-yl)-3-(dimetylamino)propan-1-on (chit
trung gian 37):

Nguyén liéu ban dau 17 (5g, 40,3mmol), dimetyl amin hydroclorua (3,62,
44,3mmol), paraformaldehyt (2,42g, 80,5mmol), dung dich nuéc HCI 37% (0,2ml,
40,3mmol) dugc két hop trong etanol (5ml). Hén hop thu dugc lam ting nhiét d6 dé hoi
luu trong 6ng nghiém da bit kin trong thoi gian 20 gid. Sau d6, hdn hgp phan tmg dugc
cd, kiém héa bing dung dich nuéc NaOH va chiét bing CHCI3. Cac 16p hitu co két hop
duoc duoc 1am khé trén NaySO,, ¢6 dé tao ra Chit trung gian 37 (4,78g) & dang nguyén

liéu ddu mau vang cam nhat.

Quy trinh tdng hop tert-butyl 4-oxooctahydroquinolin-1(2H)-carboxylat (chét
trung gian 38):

Chét trung gian 37 (4,2g, 23,2mmol) dugc dua vao 1,4-dioxan (3ml), va dung dich
NH,;OH déc (5ml) trong éng nghiém d& duoc bit kin. Binh nay duogc bit kin va sau dé
duoc lam néng trong bé ddu & 120°C trong thoi gian 18 gid. Sau d6, hdn hogp phan ung
nay dugc giam nhiét 46 dén nhiét dd trong phong, va c6. Cin duge dua vao CHCl;, lam
kho trén Na,SO, va c6 dé tao ra nguyén lidu thé (3,3 5g). Nguyén li¢u th6 nay duoc xur ly
béng Boc,O (4,8g, 29,8mmol), khi c6 mit TEA (9ml, 64,5mmol), trong THF (10ml) &
nhiét d¢ trong phong trong thoi gian 16 giv. Sau khi phan tng hoan thanh, hdn hop phin

g nay dugc pha lodng bang nudc, chiét bang EtOAc va cb d tao ra nguyén li¢u thd, ma
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duoc tinh ché bang cot séc ky trén silicagel rtra giai bing hexan:EtOAc dé tao ra chit
trung gian 38 (1,34g).

Quy trinh tdng hop mudi cua axit octahydroquinolin-4(1H)-on trifloaxetic (chét

trung gian 39):

3 0°C, axit trifloaxetic (0,162g, 1,42mmol) dugc bd sung nho giot vao dung dich
chita chét trung gian 38 (0,3g, 1,18mmol) trong DCM (3ml), trong khi quyén nito. Hn
hop thu duge dugc khudy & nhiét do trong phong trong thoi gian 16 gid. Sau khi hoan
thanh, hdn hop phan tmg dugc cd dé tao ra chét trung gian 39 (352mg).

Quy trinh téng hop hop chit c6 cong thic (26): Hop chét ¢ cong thuc (26) duoc
téng hop theo quy trinh da duoc &p dung d tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam va
tinh ché bang cot silicagel bang cach st dung ete diu mo:etyl axetat lam chét rira giai dé
thu duogc hgp chit ¢6 cong thuc (26). 'H NMR (300MHz, CDCI3): 6 8,05 (s, 1H), 7,53-
7,58 (t, 1H), 7,27-7,29 (d, 1H), 7,02-7,19 (m, 2H), 6,98 (s, 1H), 4,60-4,92 (m, 1H), 3,69-
3,83 (m, 1H), 306-3,37 (m, 3H), 2,63-2,92 (m, 2H), 1,35-2,25 (m, 11H). LC-MS (M+H)"
=325,2; d¢ tinh khiét theo phurong phap HPLC: 93,87%.

Vidu 27: 3-(1,4-dimetyl-1H-indol-3-yl)-1-(octahydroquinolin-1 (2H)-yl)propan-1-on

5 C

@7)

27)

So @b quy trinh tdng hop-26

0] K o) K
Mel
N - N\
d \
(20) @
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Quy trinh tdng hop hop chét ¢6 cong thie (27): Natri hydrua (22mg, 0,5394mmol)
duge bd sung vao dung dich da duogc khudy chua (20) (70mg 0,2157mmol) trong 5ml
THF khan, trong khi quyén N,, va duoc khudy trong thoi gian 30 phut ¢ nhiét do trong
phong. Metyl iodua (77mg, 0,5394mmol) duge bd sung vao hdn hop phan Gng nay & 0°C.
Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 3 gid. Hin hop niy dugc
161 béng nuédce da xay va chiét béng etyl axetat, va c6. Nguyén liéu thd thu dugc dugce tinh
ché theo phuong phép sic ky cot silica-gel rira giai bing hexan:EtOAc dé tao ra Hop chit
6 cong thirc (27) (55mg). '"H NMR (300MHz, CDCI3): 6 6,98-7,03 (m, 2H), 6,76-6,78
(m, 2H), 3,47-4,63 (m, 1H), 3,62-3,63 (d, 3H), 3,15-3,20 (m, 2H), 2,63-2,92 (m, 4H),
2,46-2,60 (m, 2H), 1,23-1,93 (m, 14H). LC-MS (M+H)" = 339,2; d6 tinh khiét theo
phuong phap HPLC: 99,79%.

Vi du 28: 3-(1-xyclopropyl-4-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1 (2H)-y-

)propan-1-on (28)
& d

(28)

Quy trinh téng hop hop chat ¢ cong thirc (28): Hop chit c6 cong thuc (28) dugc
téng hop theo quy trinh da duoc &p dung d tao ra Hop chit c6 cdng thire (27) (so db 26).
San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bang cot silicagel bang céch sir dung ete diu mo:etyl axetat lam chét rira giai dé
thu dwoc Hop chét c¢6 cong thirc (28). '"H NMR (300MHz, CDCI3): § 6,96-7,04 (m, 2H),
6,80-6,81 (m, 1H), 6,64-6,67 (m, 1H), 5,34-5,41 (m, 1H), 4,49-4,63 (m, 1H), 3,49-3,63
(m, 1H), 3,18-3,22 (m, 2H), 2,64-2,74 (m, 4H), 2,46-2,60 (m, 2H), 1,23-1,80 (m, 17H).
LC-MS (M+H)" = 365,3; d6 tinh khiét theo phuong phap HPLC: 98,79%.

Vi du 29: 3-[1-(xyclopropylmetyl)-4-metyl-1H-indol-3-yl]-1 -(octahydroquinolin-
1(2H)-yl)propan-1-on (29)
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S

29)

Quy trinh téng hop hop chét c6 cong thirc (29): Hop chit c6 cong thirc (29) duoc
téng hop theo quy trinh da duogc &p dung d& tao ra Hop chét c6 cdng thirc (27) (so db 26).
San phim tho thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam va
tinh ché bing cot silicagel bang cach st dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dwoc Hop chét c6 cong thic (29). '"H NMR (300MHz, CDCI13): § 7,08-7,10 (d, 1H),
6,97-7,02 (m, 1H), 6,91-6,93 (d, 1H), 6,75 (m, 1H), 4,45-4,63 (m, 1H), 3,81-3,83 (d, 2H),
3,45-3,58 (m, 1H), 3,16-3,21 (m, 2H), 2,49-2,77 (m, 6H), 1,23-1,97 (m, 14H), 0,51-0,54
(m, 2H), 0,26-0,27 (m, 2H). LC-MS (M+H)" = 379,3; d6 tinh khiét theo phwong phép
HPLC: 99,43%.

Vi du 30: 1-(4-metyl-1H-indol-3-yl)-3-(octahydroquinolin-1(2H)-yl)propan-1,3-

dion (30)
O 8
N
Q
(j%)
A

(30)

Quy trinh tdng hop hop chét c6 cdng thire (30): Hop chit c6 cong thirc (30) duoc
téng hop theo quy trinh da dugc 4p dung d tao ra Hop chit c6 cdng thire (19) (so dd 20).
San phdm thé thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién &p suit giam va
tinh ché bang cot silicagel bing cach st dung ete ddu mé:etyl axetat lam chét rira giai dé
thu duge Hop chét c6 cong thue (30). '"H NMR (300MHz, CDCI3): § 9,25-9,31 (d, 1H),
8,26-8,30 (m, 1H), 7,06-7,15 (m, 2H), 6,95-6,97 (d, 1H), 4,12-4,60 (m, 1H), 3,90 (s, 2H),
3,59-4,16 (m, 1H), 2,52-3,06 (m, 1H), 2,75-2,76 (d, 3H), 1,93-2,30 (m, 1H), 1,26-1,98
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(m, 12H). LC-MS (M+H)" = 339,2; d6 tinh khiét theo phuong phap HPLC: 98,52%.

Vi dy 31: (2E)-3-(1H-indol-3-yl)-2-(octahydroquinolin-1(2H)-ylcarbonyl)prop-2-

enenitril (31)
Q
N
- CNEEE§7
N\
N

G
So dd quy trinh téng hop-27

o [ o
© OH N
H "p——
i Y = Nen
@E?M@[g—»@cgw \
b{ "{ % N
B Boc H

o
(22) Chét trung gian 40

3 Chét trung gian 41 . (31)
Nguyén liéu ban dau 18

Téng hop tert-butyl 3-[(1Z)-2-xyano-3-etoxy-3-oxoprop-1-en-1-yl]-1H-indol-1-
carboxylat (chit trung gian 40):

Binh déy tron loai dung tich 50ml c6 lip thanh khudy tir tinh duoc nap isoproponol
(10ml) va nguyén liéu ban dau 18. Etyl xyano axetat (0,255 g, 2,2mmol) va kali hydroxit
(0,12g, 2,2mmol) dugc bd sung vao hdn hop nay & 0°C va khudy trong thdi gian 1 gio.
Sau khi phan g hoan thanh (phan tmg dugc theo ddi theo phuong phép sic ky 16p mong
(TLC)), hdn hop phan ting duoc t6i bing nudc da 350ml va chiét bang etyl axetat. Lép
hitu co dugc rira bang dung dich nudc mubi va 1am kho bang natri sulphat khan va c6 dé

tao ra chét trung gian 40 (600mg).
Téng hop axit (2Z)-2-xyano-3-(1H-indol-3-yl)prop-2-enoic (chét trung gian 41):

Binh day tron loai dung tich 100ml c¢6 13p thanh khudy tir tinh dwoc nap 5ml etanol
va chét trung gian 40 (0,6g, 1,7mmol). NaOH (0,20g, 2,4mmol) trong 0,5ml nudc duoc
bd sung vao hén hop nay va hdn hop phén tng nay dugc khudy & nhiét do trong phong
trong thoi gian 3 git. Sau khi phan tmg hoan thanh (phan tmg duoc theo dai theo phuong
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phap sic ky 16p mong (TLC)), hdn hop phén Ung nay dugc cd. Chét thd thu dugc duge
axit hoa bing dung dich HCI IN (d6 pH =1 dn 2), va chiét bing etyl axetat. Lép hitu co
duoc rtra bang dung dich nuée mudi va lam kho bang natri sulphat khan va c6 d tao ra

chit trung gian 41 (400mg).

Quy trinh téng hop hop chét ¢ cong thirc (31): Hop chit c6 cong thirc (31) duoc
téng hop theo quy trinh da dugc ép dung @ tao ra Hop chit c6 cong thirc (1) (so dd 2).
San pham thd thu dugc bing cach lam bay hoi 16p hitu co trong didu kién 4p sudt giam va
tinh ché bang cot silicagel bing cach st dung ete diu mo:etyl axetat 1am chit rira giai dé
thu dugc hop chat c6 cong thirc (31). "H NMR (300MHz, CDCI3): § 8,94 (s, 1H), 8,44 (s,
1H), 8,13 (s, 1H), 7,68-7,71 (d, 1H), 7,37-7,40 (d, 1H), 7,21-7,26 (m, 2H), 4,30-4,48 (m,
1H), 3,90-4,08 (m, 1H), 2,75-3,18 (m, 1H), 1,30-1,86 (m, 13H). LC-MS (M+H)" = 334,2;
d6 tinh khiét theo phurong phap HPLC: 94,91%.

Vi du 32: 1-[3-(4-metyl-1H-indol-3-yl)propanoyl] octahydroquinolin-4(1H)-on

5%

(32)

(32)

Quy trinh tdng hop hop chit c6 cong thuc (32): Hop chit c6 cong thuc (32) dugce
téng hop theo quy trinh da dugc ép dung d tao ra Hop chit ¢6 cong thic (1) (so dd 2).
San phadm thé thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam va
tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat 1am chét ria giai dé
thu dugc hop chét co cOng thuc (32). 'H NMR (300MHz, CDCI3): 8 7,92 (s, 1H), 7,11-
7,14 (d, 1H), 6,95-6,99 (m, 2H), 6,79 (s, 1H), 4,62-4,94 (m, 1H), 4,04-4,06 (d, 3H), 3,57-
3,87 (m, 1H), 3,25-3,39 (m, 2H), 2,57-2,66 (m, 4H), 1,43-2,26 (m, 10H). LC-MS (M+H)"
=339,2; d9 tinh khiét theo phuong phap HPLC: 92,86%.

Vi du 33: 3-(1-etyl-4-metyl-1H-indol-3-yl)-1-(octahydroquinolin- 1(2H)-yl)propan-
I-on (33)
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5O

(33)

Quy trinh tbng hop hop chit c6 cong thirc (33): Hop chit c6 cong thirc (33) dugc
téng hop theo quy trinh da dwoc 4p dung dé tao ra Hop chit ¢6 cdng thirc (27) (so db 26).
San phim tho thu dwoc bang cach 1am bay hoi 16p hitu co trong didu kién &p suét giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc Hop chit ¢6 cong thirc (33). '"H NMR (300MHz, CDCI3): 6 6,98-7,08 (m, 2H),
6,83-6,84 (d, 1H), 6,75-6,77 (m, 1H), 4,45-4,63 (m, 1H), 3,98-4,05 (m, 2H), 3,47-3,57
(m, 1H), 3,16-3,20 (t, 2H), 2,50-2,92 (m, 6H), 1,23-1,76 (m, 16H). LC-MS (M+H)" =
353,3

Vi du 34: 1-(4-hydroxy-4-metyloctahydroquinolin-1(2H)-yl)-3-(1 H-indol-3-yl)pr-

opan-1-on (34)
%ﬁ
o}
N .
@@j
ﬂ

(34)

So @ quy trinh téng hop-28
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Quy trinh téng hop fers-butyl 4-hydroxy-4-metyloctahydroquinolin-1(2H)-
carboxylat (chit trung gian 42):

Vao binh déy tron 2 cb loai dung tich 50ml c6 lip thanh khudy tir tinh, dung dich
3,0M chira metyl magie iodua trong ete (1,45ml, 4,4mmol) dugc bd sung nho giot & -
20°C vao dung dich dugc khudy chita chét trung gian 38 (0,55g, 2,2mmol) trong Sml
THF khan trong khi quyén N,. Hon hop thu duoc ndy duge khudy & nhiét d6 trong phong
trong thoi gian 16 gio. Sau khi phan tng hoan thanh (dugc theo di theo phwong phap séc
ky 16p mong (TLC)), hdn hop phén tmg duoc t6i bing nudc da va chiét bang etyl axetat
(3 x 15ml). Lép hitu co duge rira bang dung dich nuéc mudi va 1am kho trén Na,SO,4 va
c6. Nguyén liu thé duoc tinh ché theo phuong phép sic ky cot silica-gel rira giai bing
hexan:EtOAc dé tao ra chét trung gian 42 (82mg) & dang rén kidu gom. LC-MS M+H)"
=270,1.

Quy trinh téng hop mubi cta axit -metyldecahydroquinolin-4-ol trifloaxetic (chit
trung gian 43):

Chét trung gian 43 dugc téng hop theo quy trinh da duoc ap dung dé tao ra chét
trung gian 39 (so dd 25).

Quy trinh téng hop hop chét c6 cong thirc (34): Hop chét c6 cong thirc (34) duoc
téng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San pham thd thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit gidm va
tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat 1am chét rtra giai dé
thu dugc hop chét c6 cong thirc (34). 'H NMR (300MHz, CDCI3): & 7,95 (s, 1H), 7,54-
7,56 (d, 1H), 7,27-7,29 (d, 1H), 7,02-7,14 (m, 2H), 6,97 (s, 1H), 4,38-4,53 (m, 1H), 3,39-
3,42 (m, 1H), 3,06-3,08 (m, 2H), 2,51-2,77 (m, 2H), 0,86-2,10 (m, 16H). LC-MS (M+H)"
=341,2; d6 tinh khiét theo phuong phap HPLC: 80,53%.

Vi du  35:  3-(4-metyl-1H-indol-3-yl)-1-(2-metyloctahydroquinolin-1(2H)-
yl)propan-1-on (35)

IZ 7

(35)
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Quy trinh tdng hop hop chat c6 cong thuc (35): Hop chét c6 cong thie (35) duge
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cong thirc (1) (so db 2).
San pham thé thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bang cot silicagel bing cach st dung ete diu mo:etyl axetat lam chit rira giai @é
thu dugc hop chit ¢é cong thie (35). '"H NMR (300MHz, CDCI3): § 7,90 (s, 1H), 7,10-
7,13 (d, 1H), 6,92-7,01 (m, 2H), 6,79 (m, 1H), 4,48-4,71 (m, 1H), 3,48-3,94 (m, 1H),
3,19-3,24 (t, 2H), 2,48-2,79 (m, 6H), 1,09-1,77 (m, 15H). LC-MS (M+H)" = 339,3; d%
tinh khiét theo phwong phap HPLC: 98,23%.

Vi du 36: 3-(1H-indol-3-yl)-1-[(4 E)-4-(metoxyimino)decahydronaphtalen- 1-yl]pr-

opan-1-on (36)
o, / §/N\
N 0
@fg
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(36)

So @ quy trinh tdng hop-29
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Quy trinh tdng hop tert-butyl (4E)-4-(metoxyimino)octahydroquinolin-1(2H)-
carboxylat (chét trung gian 44):

Vao binh déy tron 2 ¢b loai dung tich 50ml c6 lip thanh khudy tir tinh, pyridin
(0,45ml, 3 don vi thé tich) dugc bd sung vao dung dich dugc khuéy chira chét trung gian
38 (150mg, 0,596mmol) trong etanol (1,5ml, 8 don vi thé tich). O-metoxylamin
hydroclorua (250mg, 2,96mmol) dugc bd sung vao hén hop nay. Hon hop thu duge dugc
hdi Iuu & nhiét do 90°C trong thoi gian 3 gio. Sau khi phan tng hoan thanh (dugc theo
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ddi theo phuong phap séc ky 16p méng (TLC)), dung méi dugc loai bd hoan toan ra khoi
hén hop phan tmg trong chén khong. Chét thd duoc phén chia gitta nudc va etyl axetat.
L6p hitu co duge tach va 16p nudce thu duge bing cach d6 duoge ria béng etyl axetat va
c6. Nguyén li¢u tho thu dugc dugc tinh ché theo phurong phap sic ky cot silica-gel dugc
rita gidi bing hexan:EtOAc d8 tao ra chit trung gian 44 (150mg) ¢ dang nguyén liéu 1éng

mau xanh 14 cay nhat.

Quy trinh téng hop mubi cua axit (4E)-N-metoxyoctahydroquinolin-4(1H)-imin
trifloaxetic (chét trung gian 45):

Chét trung gian 45 dugc tdng hop theo quy trinh da dugc &p dung dé tao ra chit
trung gian 39 (so dd 25).

Quy trinh tdng hop hop chét c6 cong thirc (36): Hop chit c6 cong thirc (36) duogc
tong hop theo quy trinh da duogc ap dung dé tao ra Hop chét co cong thirc (1) (so do 2).
San phim thé thu dugc bang cach 1am bay hoi 16p hitu co trong didu kién 4p sudt giam va
tinh ché bing cot silicagel bang cach sir dung ete dau mo:etyl axetat 1am chit rira giai dé
thu dwoc hop chét co cong thire (36). "H NMR (300MHz, CDCI3): § 7,95 (s, 1H), 7,52-
7,54 (m, 1H), 7,27-7,30 (m, 1H), 7,02-7,15 (m, 2H), 6,97 (s, 1H), 4,10-4,67 (m, 1H), 3,76
(d, 3H), 3,18-3,59 (m, 1H), 3,04-3,17 (m, 2H), 2,54-2,86 (m, 3H), 1,35-2,26 (m, 11H).
LC-MS (M+H)" = 354,2; d6 tinh khiét theo phuong phap HPLC: 88,00%.

Vi du 37: 3-(1H-indol-3-yl)-1-(3-metyloctahydroquinolin-1 (2H)-yl)propan-1-on

£C

GB7)

G7)

Quy trinh tdng hop hop chét c6 cong thirc (37): Hop chit c6 cdng thire (37) duoc
téng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thire (1) (so dd 2).
San phim thé thu dugc bang cach lam bay hoi 16p hitu co trong didu kién 4p sut giam va
tinh ché bang cot silicagel bang cach st dung ete dau mo:etyl axetat lam chit rira giai dé

thu duge Hop chét c6 cong thie (37). '"H NMR (300MHz, DMSO-d6): § 10,76 (s, 1H),
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1,49-7,52 (d, 1H), 7,30-7,33 (d, 1H), 7,02-7,12 (m, 2H), 6,94-6,99 (t, 1H), 4,00-4,60 (m,
1H), 3,37-3,66 (m, 1H), 3,01-3,19 (m, 1H), 2,87-2,95 (m, 2H), 2,54-2,78 (m, 2H), 0,30-
1,98 (m, 15H). LC-MS (M+H)" = 325,2; d9 tinh khiét theo phwong phap HPLC: 97,66%.

Vi du 38: 3-(1H-indol-3-yl)-1-(2-metyloctahydroquinolin-1(2H)-yl)propan-1-on
(39%)

Iz, o

(3%

Quy trinh téng hop hop chét ¢ cong thirc (3 8): Hop chét c6 cong thirc (38) duoc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phdm thé thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bang céch sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chét ¢6 cong thirc (38). 'H NMR (300MHz, CDCI3): & 8,05 (s, 1H), 7,54-
7,57 (m, 1H), 7,27-7,30 (d, 1H), 7,04-7,18 (m, 2H), 6,96 (s, 1H), 4,48-4,87 (m, 1H), 3,26-
4,09 (m, 1H), 3,05-3,10 (m, 2H), 2,50-2,81 (m, 2H), 0,90-1,80 (m, 16H). LC-MS (M+H)"
= 325,2; d0 tinh khiét theo phuong phap HPLC: 98,14%.

Vi du 39: 3-(6-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (39)

ﬁg
F N

(39)

Quy trinh tdng hop hop chit c6 cong thie (39): Hop chit c6 cong thirc (39) duge
téng hop theo quy trinh da duoc &p dung d tao ra Hop chét c6 cong thirc (1) (so db 2).
San pham thé thu duoc bang cach lam bay hoi 16p hitu co trong didu kién 4p suit giam va

tinh ché bang cot silicagel bing cach st dung ete diu mo:etyl axetat (theo ty 1€ 1:4) lam
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chit rira giai @& thu dugc Hop chét c6 cong thire (39). '"H NMR (300MHz, CDCI3): § 7,92
(s, 1H), 7,41-7,47 (m, 1H), 6,94-6,98 (m, 2H), 6,78-6,84 (m, 1H), 4,30-4,60 (m, 1H),
3,30-3,60 (m, 1H), 3,10-3,30 (m, 3H), 2,49-2,68 (m, 2H), 1,16-1,66 (m, 13H). LC-MS
(M+H)" =329,2

Vi du 40: 3-(6-flo-1H-indol-3-yl)-1-(2-metyloctahydroquinolin-1(2H)-yl)propan-
1-on (40)

(40)

Quy trinh téng hop hop chét co cong thitc (40): Hop chit c6 cong thire (40) duoc
téng hop theo quy trinh da dwoc &p dung dé tao ra Hop chét ¢ cong thire (1) (so db 2).
San phim thé thu duoc bing cach 1am bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bing cot silicagel bing céch sir dung ete du mo:etyl axetat 1am chét ria giai dé
thu dugc hop chat c6 cong thirc (40). '"H NMR (300MHz, CDCI3): 8 7,98 (s, 1H), 7,41-
7,47 (m, 1H), 6,94-6,98 (d, 2H), 6,78-6,84 (m, 1H), 4,47-4,71 (m, 1H), 3,37-3,90 (m,
1H), 3,02-3,07 (t, 2H), 2,46-2,77 (m, 2H), 0,91-1,82 (m, 16H). LC-MS (M+H)" = 343,22;
d% tinh khiét theo phuong phap HPLC: 97,64%.

Vidu 41: 3-(1H-indol-3-yl)-1-(octahydro-1H-indol-1-yl)propan-1-on (41)

of

(41)
So db quy trinh téng hop-30
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Q,
OH
N\
N
HOBY, EDCI
@ <I> TEA, DCM
- 3 £ - (41)
Nguyén liéu ban dau 1 Chat trung gian 46

Quy trinh téng hop octahydro-1H-indol (chat trung gian 46):

Chét trung gian 46 dugc téng hop theo quy trinh d& duoc &p dung dé tao ra chit
trung gian 18 (so dd 13).

Quy trinh téng hop hop chit ¢ cong thirc (41): Hop chét c6 cong thuac (41) duoc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phdm thé thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién &p suit giam va
tinh ché bing cot silicagel bang cach sir dung ete ddu mo:etyl axetat lam chét rtra giai dé
thu dugc hop chit co cong thic (41). '"H NMR (300MHz, CDCI3): 6 8,02 (s, 1H), 7,53-
7,56 (d, 1H), 7,27-7,30 (d, 1H), 7,02-7,14 (m, 2H), 6,96 (s, 1H), 3,29-4,03 (m, 3H), 3,03-
3,23 (m, 2H), 2,49-2,70 (m, 2H), 0,88-2,07 (m, 11H). LC-MS (M+H)" = 297,22; d% tinh
khiét theo phwong phap HPLC: 99,0%.

Vidy 42: 3-(1H-indol-3-yl)-1-(octahydro-2 H-isoindol-2-yl)propan-1-on (42):

e Q
N
A\
N
42)

Quy trinh téng hop hop chét c6 cong thie (42): Hop chét ¢6 cong thirc (42) duge
téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phim thd thu duoc bing céch lam bay hoi 16p hitu co trong diéu kién ap suit giam va

tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chit ria giai dé
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thu duoc hop chit co cong thirc (42). "H NMR (300MHz, CDCI3): 6 7,98 (s, 1H), 7,53-
7,56 (d, 1H), 7,27-7,30 (d, 1H), 6,99-7,13 (m, 3H), 3,28 (s, 2H), 3,13 (m, 3H), 2,94 (s,
1H), 2,63-2,68 (t, 2H), 2,24 (s, 3H), 2,02 (s, 2H), 1,31 (m, 5H). LC-MS (M+H)" = 297,2;
d6 tinh khiét theo phwong phap HPLC: 97,66%.

Vidu 43: 1-[3-(6-flo-1H-indol-3-yl)propanoyl] octahydroquinolin-4(1H)-on (43)

o} N 0
F N '

(43)

Quy trinh tng hop hop chit c6 cdng thuc (43): Hop chit c6 cong thue (43) duoc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chit c6 cong thire (1) (so db 2).
San phdm thé thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat (theo ty 1€ 1:4) 1am
chét rira gidi dé thu duge Hop chét ¢6 cong thirc (43). 'H NMR (300MHz, CDCI3): § 8,14
(s, 1H), 7,42-7,43 (m, 1H), 6,95 (s, 1H), 6,67-6,84 (m, 2H), 4,62-4,91 (m, 1H), 3,71-3,81
(m, 1H), 2,78-3,42 (m, 4H), 2,69 (m, 2H), 1,28-2,47 (m, 10H). LC-MS (M+H)" = 343 2;
d6 tinh khiét theo phwong phap HPLC: 96,03%.

Vi du 44: 3-(4-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (44)

Q
N
F 8
AN .
N
H

(44)

Quy trinh tdng hop hop chét ¢6 cong thirc (44): Hop chit c6 cong thirc (44) duoc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thire (1) (so dd 2).
San phdm thé thu dugc bing cach lam bay hoi 16p hitu co trong didu kién 4p sudt giam va
tinh ché bing cot silicagel bang cach sir dung ete ddu mo:etyl axetat lam chét rira giai dé

thu duoc Hop chit co cong thirc (44). '"H NMR (300MHz, DMSO-d6): 8 11,07 (s, 1H),
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7,14-7,17 (m, 2H), 6,99-7,01 (m, 1H), 6,66-6,75 (m, 1H), 4,29-4,48 (m, 1H), 3,63-3,76
(m, 1H), 2,95-2,97 (m, 2H), 2,56-2,76 (m, 3H), 1,66-1,75 (m, SH), 1,52-1,61 (m, 2H),
1,28-1,45 (m, 6H). LC-MS (M+H)" = 329,3; d6 tinh khiét theo phuong phap HPLC:
97,26%.

Vi dy 45: 3-(1 H-indol-3-yl)-1-(2-metyloctahydro-1 H-indol-1-yl)propan-1-on (45)

of ¢

(45)

Quy trinh téng hop hop chét c6 cdng thirc (45): Hop chét co cong thuc (45) duoc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim tho thu duoc bing céch 1am bay hoi 16p hitu co trong diéu kién 4p sudt giam va
tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chit rira giai dé
thu dugc hop chit co cong thirc (45). '"H NMR (300MHz, CDCI3): & 8,00 (s, 1H), 7,54-
7,56 (d, 1H), 7,28-7,30 (d, 1H), 7,02-7,14 (m, 2H), 6,97 (s, 1H), 3,86-4,10 (m, 1H), 3,29-
3,65 (m, 1H), 3,01-3,20 (m, 2H), 2,57-2,72 (m, 2H), 2,04 (s, 3H), 1,72-1,86 (m, 2H),
1,55-1,66 (m, 3H), 1,03-1,35 (m, 6H). LC-MS (M+H)" = 311,2; d6 tinh khiét theo
phuong phap HPLC: 99,27%.

Vi du 46: Axit {3-[3-(octahydroquinolin-1(2H)-yl)-3-oxopropyl]-1 H-indol-1-yl} a-

xetic (46)
@f
N\\\{OH

o}
(46)

So db quy trinh téng hop-31
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C o :
N '

L« LI_(OH

96

(96) A i
Chat trung gian 47 (46)

Quy trinh téng hop etyl {3-[3-(octahydroquinolin-1(2H)-yl)-3-oxopropyl]-1H-
indol-1-yl}axetat (chét trung gian 47):

Chét trung gian 47 dugc téng hop theo quy trinh da duoc &p dung dé tao ra chét
trung gian 24 (so dd 19).

Quy trinh téng hop hop chét ¢ cong thirc (46): Hop chat c6 cong thuc (46) duge
téng hop theo quy trinh da dugc &p dung d€ tao ra chét trung gian 3 (so db 1). San phim
thd thu duge bing cach 1am bay hoi 16p hitu co trong diéu kién 4p suit gidm va tinh ché
bang cot silicagel bing cach st dung ete diu mo:etyl axetat lam cht rira giai dé thu duoc
Hop chét c6 cong thirc (46). '"H NMR (300MHz, CDCI3): 8 7,46-7,50 (t, 1H), 7,02-7,18
(m, 3H), 6,80 (s, 1H), 4,66 (s, 2H), 4,39-4,58 (m, 1H), 3,47-3,60 (m, 1H), 2,93-3,01 (m,
2H), 2,44-2,85 (m, 4H), 1,25-1,65 (m, 13H). LC-MS (M+H)" = 369,22; d0 tinh khiét theo
phuong phap HPLC: 93,09%.

Vi du 47: 3-(4-flo-1-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1 (2H)-yl)propan-1-

on (47)
N
F
A\
N

\
(47)

Quy trinh tdng hop hop chit c6 cong thirc (47): Hop chit ¢6 cong thuce (47) dugce
téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chit c6 cong thirc (1) (so d6 2).
San phim thd thu duoc bing cach 1am bay hoi 16p hitu co trong diéu kién ap sudt giam va
tinh ché bing cot silicagel bang céch sir dung ete ddu mo:etyl axetat 1am chét rira giai dé

thu dugc Hop chét cé cong thic (47). "H NMR (300MHz, CDCI3): § 7,20-7,23 (d, 1H),
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7,14 (s, 1H), 7,05-7,11 (m, 1H), 6,71-6,79(,. 1H), 4,29-4,48 (m, 1H), 3,62-3,79 (m, 4H),
2,92-2,98 (m, 2H), 2,61-2,72 (m, 3H), 1,35-1,75 (m, 13H). LC-MS (M+H)" = 343,3; d6
tinh khiét theo phuong phap HPLC: 98,84%.

Vi du 48: 1-(3,4,5,6,7,8-hexahydroquinolin-1(2H)-yl)-3-(1 H-indol-3-yl)propan-1-on

08
N/
@[@j

N

H

(48)

(48)

Quy trinh téng hop hop chit c6 cong thite (48): Hop chit c6 cong thirc (48) dugce
téng hop theo quy trinh da dwoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San pham thd thu dugc bing cach 1am bay hoi 16p hitu co trong didu kién 4p sudt giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chit rira giai dé
thu dugc hop chét c6 cong thirc (48). "H NMR (300MHz, CDCI3): § 8,00 (s, 1H), 7,51-
7,54 (d, 1H), 7,26-7,29 (d, 1H), 7,01-7,18 (m, 2H), 6,94 (s, 1H), 3,37 (s, 2H), 3,03-3,08 (t,
2H), 2,65-2,70 (t, 2H), 2,30-2,39 (m, 1H), 1,87 (s, 3H), 1,79 (s, 2H), 1,53-1,59 (m, 6H).
LC-MS (M+H)" = 309,25; d tinh khiét theo phuong phap HPLC: 85,06%.

Vi du 49: metyl 1-[3-(1H-indol-3-yl)propanoyl]decahydroquinolin-4-carboxylat

o)
N o]
ot

A\
N
H

(49)

(49)

So db quy trinh téng hop-32
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CH OH
HOB( EDCI
N TEA, DCM
! P
N
i
Nguyén liéu ban ddu 19 Chét trung gian 48 Chit trung gian 49 (49)

Quy trinh tdng hop axit decahydroquinolin-4-carboxylic (cht trung gian 48):

Chét trung gian duoc téng hop theo quy trinh da duoc 4p dung @ tao ra chét trung
gian 18 (so d 13).

Quy trinh téng hop metyl decahydroquinolin-4-carboxylat (chét trung gian 49):

Thionyl clorua (0,48ml, 6,5483mmol) dugc bd sung vao dung dich dugc khudy
chira chét trung gian 48 (800mg g, 4,3656mmol) trong metanol (30ml) trong khi quyén
nito & 0°C. Hon hop niy dwoc khudy & nhiét do trong phong trong thoi gian 16 gid. Sau
khi phan tng hoan thanh, hdn hop phan tng nay duoc ¢ dé tao ra chét trung gian 49
(775mg).

Quy trinh téng hop hop chét cé cong thirc (49): Hop chit c6 cong thirc (49) duoc
téng hop theo quy trinh d& dugc 4p dung dé tao ra hop chit ¢6 cong thuc (1) (so db 2).
San pham thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam va
tinh ché bing cét silicagel bing cach su dung ete ddu mo:etyl axetat 1am chét rira giai @é
thu dugc hop chit c6 cong thirc (49). 'H NMR (300MHz, CDCI3): & 7,97 (s, 1H), 7,54-
7,56 (d, 1H), 7,27-7,30 (d, 1H), 7,02-7,14 (m, 2H), 6,97 (s, 1H), 3,73-4,08 (m, 1H), 3,59
(s, 3H), 3,28-3,53 (m, 1H), 3,04-3,09 (t, 2H), 2,46-2,74 (m, 3H), 0,91-2,03 (m, 12H). LC-
MS (M+H)" = 369,2; d6 tinh khiét theo phuong phap HPLC: 96,44%.

Vidu 50: Axit 1-[3-(1 H-indol-3-yl)propanoyl]decahydroquinolin-4-carboxylic
(50)
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(50)

So db quy trinh tdng hop-33

0O [0}
Y o - NN OH
/ KOH
MeOH
—_——
A\ A\
N
Y i

(50)

Quy trinh tdng hop hop chét c6 cong thic (50): Hop chit c6 cong thuc (50) dugc
tdng hop theo quy trinh da dugc 4p dung dé tao ra chit trung gian 3 (so dd 1). San phim
thd thu dugc bang cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam va tinh ché
bang cot silicagel bing cach st dung ete ddu mo:etyl axetat 1am chét rira giai dé thu duoc
Hop chit c6 coéng thirc (50). '"H NMR (300MHz, DMSO-d6): § 12,26 (s, 1H), 10,77 (s,
1H), 7,50-7,52 (d, 1H), 7,30-7,33 (d, 1H), 7,13 (s, 1H), 6,94-7,07 (m, 2H), 3,69-4,53 (m,
1H), 2,89-2,94 (1, 2H), 2,42-2,74 (m, 3H), 1,27-1,91 (m, 13H). LC-MS (M+H)" = 355,2.

Vi du 51: 1-(octahydroquinolin-1(2H)-yl)-3-[1-(phenylsulfonyl)-1 H-indol-3-y1]pr-

opan-1-on (51)

0
A\
N
S=0
=
O/

(€}
So d quy trinh tdng hop-34

-124-



(96) 9
(51)

Quy trinh téng hop hop chit c¢6 cong thire (51): 60% NaH (77,26mg, 1,932mmol)
dugc nap vao binh ddy tron loai dung tich 100ml c6 l&p thanh khudy tir tinh. 10ml THF
dugc bd sung vao hdn hop nay & 0°C trong khi quyén nito. Sau d6, hop chit c6 cdng thirc
(96) (200mg, 0,644mmol) trong THF dugc bd sung vao dung moéi va khudy & nhiét do
nay trong thoi gian 30 phit. Phenyl sulfonyl clorua (170,61mg, 0,966mmol) dugc bd
sung vao va khudy & nhiét do trong phong trong thoi gian 15 gid. Sau khi phan ting hoan
thanh (phan ting duoc theo doi theo phuong phép séc ky 16p mong (TLC)), phan tng khéi
luong dugc t6i bing nude da xay, chiét bing ete (100ml x 3). Lop ete két hgp duogc rira
béng nude (100ml x 3), nude mudi, lam khod trén Na,SO, khan, va c6. Nguyén liéu tho
duoc tinh ché theo phuong phép sic ky cot silica-gel rira giai bing hexan:FtOAc d8 tao ra
(170mg) & dang rén dinh mau vang. '"H NMR (300MHz, CDCI3): § 7,89-7,92 (d, 1H),
1,77-7,81 (m, 2H), 7,42-7,46 (m, 2H), 7,13-7,36 (m, SH), 4,42-4,60 (m, 1H), 3,45-3,57
(m, 1H), 2,22-2,43 (m,. SH), 1,54-1,76 (m, 6H), 1,49 (s, 2H), 1,27-1,34 (m, 5H). LC-MS
(M+H)" = 451,2; d6 tinh khiét theo phuong phap HPLC: 93,06%.

Vi du 52: 3-(1 H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (Pic-1)

o5
N

(52)

Quy trinh tdng hop hop chét c6 cong thue (52) (Pic-1): Hop chit ¢6 cOng thire (96)
hén hop gdm cac chit ddng phan duoc tach theo phuong phap cot dao pha d tao ra Hop
chét ¢6 cong thirc (52) (Pic-1). 'H NMR (300MHz, CDCI3): 5 8,13 (s, 1H), 7,52-7,55 (d,
1H), 7,26-7,28 (d, 1H), 7,01-7,12 (m, 2H), 6,92-6,93 (d, 1H) m , 3,66-3,68 (m, 1H), 2,73-
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3,09 (m, SH), 1,94 (s, 2H), 1,21-1,66 (m, 12H). LC-MS (M+H)" = 311,2; d% tinh khiét theo
phuong phap HPLC: 99,86% (Cot: Zorbax eclipse XDB-C18, thdi gian lwu = 16,83 pht,
pha dong: H,O: MeCN =55: 45).

Vidu 53: 3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (Pic-2)

@8
H

(33)

(53)

Quy trinh tdng hop hop chét co cdng thire (53) (Pic 2): Hop chit ¢ cong thirc (96)
hdn hop gdm cac chit ddng phan duoc tich theo phuong phap cdt ddo pha d tao ra hop
chét, hop chét cé cong thire (53) (pic 2). '"H NMR (300MHz, CDCI3): § 7,89 (s, 1H),
7,53-7,58 (t, 1H), 7,26-7,31 (t, 1H), 7,02-7,14 (m, 2H), 6,98 (s, 1H), 4,45-4,62 (m, 1H),
3,47-3,58 (m, 1H), 3,01-3,09 (m, 2H), 2,50-2,91 (m, 3H), 1,27-1,67 (m, 13H). LC-MS
(M+H)" = 311,1; d6 tinh khiét theo phuong phép HPLC: 99,80% (Cot: Zorbax eclipse
XDB- C18, thoi gian luu = 17,87 phit, pha dong: H,0:MeCN =55:45).

Vi du 54: 1-(decahydro-1H-1-benzazepin-1-yl)-3-(1 H-indol-3 -yl)propan-1-on (54)

08

(34

* Quy trinh tdng hop hop chit c6 cong thirc (54): Hop chét ¢6 cong thic (54) duge
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phdm thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién ap sut giam va
tinh ché bang cot silicagel bang cach st dung ete diu mo:etyl axetat 1am chét rira giai dé
thu duoc hop chit co cong thirc (54). 'H NMR (300MHz, CDCI3): 8 7,93 (s, 1H), 7,53-
7,57 (t, 1H), 7,27-7,30 (d, 1H), 7,02-7,14 (m, 2H), 6,97 (s, 1H), 4,13-4,70 (m, 1H), 3,35-
3,62 (m, 1H), 3,05-3,17 (m, 2H), 2,53-2,81 (m, 3H), 1,29-1,81 (m, 15H). LC-MS M+H)"
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= 325,2; d tinh khiét theo phwong phap HPLC: 98,41%.

Vi du 55: 3-(1H-indol-3-yl)-1-(4a-metyloctahydroquinolin-1(2H)-yl)propan-1-on
Pic-1 (55)

N
u
(53)

Quy trinh téng hop hop chét co cdng thire (55) (Pic 1): hén hop gdm céc chit ddng
phan dugc tach bing cot séc ky trén silicagel rira giai bing hexan:EtOAc d& tao ra Hop
chét c6 cong thite (55) (pic 1). "H NMR (300MHz, CDCI3): § 7,92 (s, 1H), 7,53-7,55 (d,
1H), 7,28-7,31 (d, 1H), 7,04-7,15 (m, 2H), 6,97 (s, 1H), 4,25-4,54 (m, 1H), 3,24-3,52 (m,
1H), 3,03-3,08 (m, 2H), 2,58-2,76 (m, 3H), 0,83-1,94 (m, 15H). LC-MS (M+H)" = 325,2;
d6 tinh khiét theo phuong phap HPLC: 91,22%; Cot: Zorbax eclipse XDB- C18, thoi gian
luu = 17,43 phut, pha déng: H,O: MeCN: TFA (0,01%) gradien.

Vidu 56: 3-(1H-indol-3-yl)-1-(4a-metyloctahydroquinolin-1(2H)-yl)propan-1-on

Pic-2 (56)
Q N
H
\
N

(56)

Quy trinh téng hop hop chét c6 cong thic (56) (Pic 2): hdn hop gdm cac chét dong
phan dugc tich bang cot sic ky trén silicagel rira gidi bing hexan:EtOAc dé tao ra Hop
chét c6 cong thirc (56) (Pic-2). 'H NMR (300MHz, CDCI3): § 7,93 (s, 1H), 7,53-7,55 (d,
1H), 7,27-7,30 (d, 1H), 7,01-7,14 (m, 2H), 6,96 (s, 1H), 3,80-4,61 (m, 1H), 3,25-3,60 (m,
1H), 2,99-3,05 (m, 2H), 2,59-2,78 (m, 4H), 0,83-1,93 (m, 14H). LC-MS (M+H)" = 3252;
d6 tinh khiét theo phuong phap HPLC: 97,45%; Zorbax eclipse XDB-C18, thoi gian luu
= 18,36 phut, pha dong: H,O: MeCN: TFA (0,01%) gradien.
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Vidu 57: 2-(1H-indol-3-ylsulfonyl)-1-(octahydroquinolin-1(2H)-yl)etanon (57)
NN
i)
0

(57

So d6 quy trinh tdng hop-35

e
of Bemgy B

©) (57)

Quy trinh téng hop hop chét c¢6 cong thirc (57): m-CPBA (78mg, 0,45mmol) duge
b sung vao dung dich dugc khudy chtra hop chét c6 cong thirc (5) (100mg, 0,30mmol)
trong DCM (5ml) va khudy & nhiét d6 trong phong trong thoi gian 16 gio. Sau khi phan
ng hoan thanh (phan g duoc theo ddi theo phuong phép sic ky 16p moéng (TLC)), hdn
hop phan ing dugc t6i bang dung dich NaHCO; bio hoa, chiét bing DCM va ¢6. San
phdm thé dugc tinh ché bing cot silicagel bing cach st dung ete ddu mo:etyl axetat lam
chit rira giai dé thu duoc Hop chét c6 cong thirc (57) (50mg) & dang rén mau vang. 'H
NMR (300MHz, CDCI3): § 9,95 (s, 1H), 7,81-7,84 (d, 1H), 7,49 (s, 1H), 7,10-7,15 (m,
3H), 3,85-4,43 (m, 3H), 2,56-3,28 (m, 1H), 1,16-1,86 (m, 14H). LC-MS (M+H)" = 361,1;
d6 tinh khiét theo phuong phap HPLC: 98,60%.

Vi du 58 3-metyl-3-(1-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-

yl)butan-1-on (58)
Q 8
N
©\%}
N
\

(58)
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So @ quy trinh tdng hop-36

o ot of e otod

Chét trung gian 5

o

Chét trung gian 5 Chét trung gian 51 Chét trung gian 52 Chét trung gian 54

H
o
HOBt, EDCI
TEA, DCM
N\ tll

Chét trung gian 54

Nguyén lidu ban dau 4
(58)

Quy trinh tbng hop 2-metyl-2-(1-metyl-1H-indol-3-yl)propan-1-ol (chét trung gian
50):

Binh déy trong loai dung tich 250ml c6 lip thanh khudy tir tinh duogc nap lithi
nhdm hydrua (0,983g, 25,951mmol) va THF (20ml) dugc bd sung vao dé & 0°C. chit
trung gian 5 (2,0g, 8,65mmol) trong THF (20ml) dwgc bd sung viao huyén phi thu dugc
ndy va hén hop thu dugc duge khudy & nhiét do trong phong trong thoi gian 2 gid. Sau
khi phan tmg hoan thanh, hdn hop phin tmg nay dugc pha lodng bang EtOAc (50ml) va
dwgc t0i bing Na,SO, (5g) va huyén phi dic tao thanh dugc khudy & nhiét do trong
phong trong thoi gian 1 gid, loc qua xelit duge rira bing etyl axetat. Dich loc tao ra duogc
¢0 dé tao ra chét trung gian 50 (0,9g). "H NMR (300MHz, DMSO-d6): § 7,65-7,68 (d,
1H), 7,34-7,36 (d, 1H), 7,07-7,12 (t, 1H), 7,03 (s, 1H), 6,94-6,99 (t, 1H), 4,53-4,57 (t,
1H), 3,71 (s, 3H), 3,54-3,56 (d, 2H), 1,31 (s, 6H).

Téng hop 2-metyl-2-(1-metyl-1H-indol-3-yl)propanal (chit trung gian 51):

Binh day tron loai dung tich 100ml c6 lip thanh khudy tr tinh dwoc nap 30ml
DCM va Pyridinium clo cromat (2,466g, 11,4419mmol) dugc bd sung vao, tiép theo 1a bd
sung chét trung gian 50 (1,55g, 7,627mmol) trong 10ml DCM vao. Hon hop thu duge
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dugc khudy & nhiét d6 trong phong trong thoi gian 2 gio. Sau khi phan ing hoan thanh,
dung mdi dugc loai bo ra khoi hdn hgp phan tmg trong diéu kién 4p suit giam dé tao ra
thd hop chét. HAn hop thdé duoc tinh ché theo phuong phép sic ky cot bing cach st dung
silicagel 60 dn 120 va Pet ete/etyl axetat theo ty 1€ 9:1 lam chét rira giai d& tao ra chét
trung gian 51 (0,79g). '"H NMR (300MHz, DMSO-d6): 6 9,39 (s, 1H), 7,40-7,44 (t, 1H),
7,32 (s, 1H), 7,13-7,18 (t, 1H), 6,98-7,03 (t, 1H), 3,77 (s, 3H), 1,46 (s,H).

Quy trinh tdng hop 3-[(3E)-4-metoxy-2-metylbut-3-en-2-yl]-1-metyl-1H-indol
(chit trung gian 52):

Binh déy tron loai dung tich 100ml c6 lap thanh khudy tir tinh dugc nap 20ml THF
khan va metoxy metyl triphenyl phosphoni clorua (2,566g, 7,487mmol) dugc b sung
vio, tiép theo 14 bd sung Pot tert butoxit (2,295g, 20,451mmol) vao. Hén hop thu duoc
dugc khudy & nhiét do trong phong trong thoi gian 2 gidr va sau d6 duge 1am lanh dén
0°C. chit trung gian 51 (1,37g, 6,807mmol) trong 10ml THF dugc bd sung vao hdn hop
phan tmg néu trén va khudy & nhiét do trong phong trong thoi gian 2 giod. Sau khi phan
ng hoan thanh (theo phwong phép sic ky 16p mong (TLC)) khdi lugng hén hop phan
mg duoc pha lodng bing 10ml nude va chiét bang etyl axetat (100ml X 3) va cac 16p hitu
co két hop dugc rira béng dung dich nuéc mudi va 1am khd trén natri sulfat khan dac. San
phdm thé duogc tinh ché theo phuong phép séc ky ¢t bing cach st dung silicagel 60 dén
120 va 6% etyl axetat trong ete ddu mé lam chét rira giai dé tao ra chét trung gian 52.
Hiéu sut: 1,12g (71,8%). 'H NMR (300MHz, CDCI3): 6 7,73-7,80(m1H), 7,33 (s, 1H),
7,16-7,21 (t, 1H), 7,03-7,08 (t, 1H), 6,81 (s, 1H), 5,79-6,34 (m, 1H), 4,58-5,15 (m, 1H),
3,73-3,74 (d, 3H), 3,49-3,53 (d, 3H), 1,55 (s, 6H).

Quy trinh tng hop 3-metyl-3-(1-metyl-1H-indol-3-yl)butanal (chét trung gian 53):

Binh déy tron loai dung tich 100ml ¢6 lip thanh khudy tir tinh dugc nap 50,4ml 1,4
dioxan va 12,76ml nudc. Axit p-toluen sulphonic (0,0424g, 0,2232mmol) duge bd sung
tiép vao chit trung gian 52 nay (1,12g, 4,884mmol). Hon hop thu duge duoc dun néng &
60°C trong thoi gian 16 gid. Sau khi phén tmg hoan thanh, hdn hop phan tmg duoc t6i
bang 10ml nudc va chiét bing etyl axetat (100ml X 3) va 16p hitu co két hop duoc rira
bang dung dich natri bicacbonat bdo hoa, tiép theo 1a dung dich nuéc mudi va lam kho
trén natri sulfat khan va c6. San phdm thd duoc tinh ché theo phuong phép sic ky cot

bang cach sir dung silicagel 60 dén 120 va 8% etyl axetat trong ete diu mo 1am chét rira
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giai dé tao ra chét trung gian 53. "H NMR (300MHz, DMSO-d6): & 9,47-9,49 (t, 1H),
7,73-1,76 (d, 1H), 7,37-7,40 (d, 1H), 7,11-7,16 (t, 1H), 7,10 (s, 1H), 6,99-7,04 (t, 1H)
3,72 (s, 3H), 2,78 (s, 2H), 1,49 (s, 6H).

Quy trinh tdng hop axit 3-metyl-3-(1-metyl-1H-indol-3-yl)butanoic (chit trung
gian 54):

Binh day tron loai dung tich 50ml c6 lap thanh khudy tir tinh dwoc nap 10ml THF
va lam lanh dén -78°C ma 2-metyl 2 buten (3ml) dwgc bd sung vao d6 va khudy trong
thoi gian 15 phit. Binh day tron loai dung tich 100ml khac c6 1ip thanh khudy tir tinh
duogc nap chét trung gian 53 (557mg, 2,59mmol) va tert butanol (15ml) va khudy & nhiét
do trong phong va dung dich THF diéu ché duoc trén day duoc bd sung vao do. Tiép do,
hdn hop thu duoc duge 1am lanh dén 0°C ma NaH,PO, (1,42g) trong nudc duge bd sung
vio d6, tiép theo 1a bd sung NaClO, (0,35g) trong nude vao. Hon hop thu duge dugce
khudy & 0°C trong thoi gian 20 phit va duoc ti bing nuéc va do pH duoc didu chinh dén
tri s& nim trong khoang tir 1 dén 2 bing cach st dung dung dich HCI 1N va chiét bang
etyl axetat va cd dé tao ra chét trung gian 54 (480mg). 'H NMR (300MHz, DMSO-d6): §
11,82 (s, 1H), 7,69-7,71 (d, 1H), 7,35-7,38 (d, 1H), 7,09-7,14 (t, 1H), 7,05 (s, 1H), 6,96-
7,01 (t, 1H), 3,71 (s, 3H), 2,66 (s, 2H), 1,48 (s, 6H)

Quy trinh tdng hop hop chit ¢6 cong thirc (58): Hop chét c6 cong thirc (58) duoc
téng hop theo quy trinh da dugc ap dung dé tao ra Hop chét c6 cong thic (1) (so dd 2).
San pham thé thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rtra giai dé
thu dugc Hop chét ¢ cong thire (58). '"H NMR (300MHz, CDCI3): 6 7,72-7,74 (d, 1H),
7,20-7,23 (d, 1H), 7,11-7,16 (t, 1H), 7,03 (s, 1H), 6,76 (s, 1H), 4,34-4,53 (m, 1H), 3,65 (s,
1H), 3,07-3,29 (,.2H), 2,75-2,84 (m, 2H), 2,75-2,84 (m, 2H), 2,27-2,39 (m, 4H), 1,54-1,56
(d, 6H), 1,38-1,43 (m, 3H), 1,07 (m, 2H), 0,09 (m, 2H), 0,37-0,65 (m, 2H). LC-MS
(M+H)" = 353,3; d9 tinh khiét theo phuong phap HPLC: 92,52%.

Vi du 59: 3-metyl-3-(1-metyl-1H-indol-3-yl)-1-(4a-metyloctahydroquinolin-
1(2H)- yl)butan-1-on (59)
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So dd quy trinh tdng hop-37
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\

Nguyén liéu ban du 20 Chét trung gian 55
Chét trung gian 56 (59)

Téng hop 3-(1-metyl-2-oxoxyclohexyl)propannitril (chat trung gian 55):

Triton-B  (40% dung dich chia Binzyl trimetylamoni hydroxit) (20,5ml,
49,0mmol) dugc bd sung trong 10ml DMF nho giot vao dung dich di dugc khuéy chira
nguyén liéu ban diu -20 (5g, 44,6mmol) trong 15ml DMF & 0°C trong khi quyén nito.
Hén hop nay dugc khudy & nhiét d6 trong phong trong thoi gian 30 phut. Acrylonitril
(2,6g, 49,0mmol) trong 15ml DMF dugc bd sung vao hdn hop nay va khudy trong thoi
gian 16 gio. Tiép d6, hbn hop phan Gmg dwoc rét vao nude va chiét bang etyl axetat, va
6. Nguyén liéu thd dugc tinh ché theo phuong phap séc ky cot bang cach st dung
hexan:etyl axetat [am chit rtra giai d tao ra chét trung gian 55 (975mg).

Quy trinh tdng hop 4a-metyldecahydroquinolin (chét trung gian 56):

Dung dich chita chit trung gian 55 (500mg, 3,0261mmol) trong 25ml metanol
duoc bb sung vao Pd/C 10% (100mg, 20% trong luong) trong khi quyén N,. N, khi dugc
suc vao trong thoi gian 5 phut va sau d6 hdn hop phan tmg duoc giit trong khi quyén
hydro & 60psi (414KPa) trong thoi gian 16 gid. Sau khi phan tng, chét xuc tac duogc loc

va dung mdi dugc ¢ dé tao ra chit trung gian 56 (287mg).
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Quy trinh téng hop hop chét ¢ cong thirc (59): Hop chét c6 cong thirc (59) duoc
téng hop theo quy trinh da duoc ép dung d tao ra Hop chét c6 cong thirc (1) (so d6 2).
San pham tho thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat lam chét rira giai dé
thu duge Hop chit c6 cong thie (59). '"H NMR (300MHz, CDCI3): § 7,70-7,73 (m, 1H),
7,18-7,21 (m, 1H), 7,02-7,14 (m, 1H), 7,00-7,02 (m, 1H), 6,75-6,76 (m, 1H), 4,10-4,40
(m, 1H), 3,63-3,64 (d, 3H), 2,62-3,00 (m, 5H), 1,64-1,66 (m, 3H), 1,52-1,55 (m, 6H),
0,62-1,46 (m, 11H). LC-MS (M+H)" = 367,3; do tinh khiét theo phuong phap HPLC:
96,39%.

Vi du 60: 3-(1,4-dimetyl-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)pr-
opan-1-on (60)

(o}

Nr'\o
@\g )
\

(60)

Quy trinh tdng hop hop chit c6 cdng thie (60): Hop chit c6 cong thirc (60) duoc
téng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thic (1) (so db 2).
San pham thé thu duge béang cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bang cach sit dung ete ddu mé:etyl axetat 1am chét rtra giai dé
thu dwoc Hop chit c6 cong thirc (60). '"H NMR (300MHz, CDCI3): § 6,99-7,05 (m, 2H),
6,76-6,78 (m, 2H), 4,16-4,34 (m, 1H), 3,70-3,88 (m, 1H), 3,63-3,64 (d, 3H), 3,16-3,43
(m, 5H), 2,83-2,97 (m, 1H), 2,47- 2,73 (m, 4H), 0,90-1,90 (m, 9H). LC-MS (M+H)" =
341,2; 6 tinh khiét theo phuong phap HPLC: 98,03%.

Vi dy 61: 3-(1H-indol-3-yl)-1-[(trans-4a,8a)-octahydro-4 H-1 ,4-benzoxazin-4-yl|p-
ropan-1-on (61)

N//\g

rz
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(61)
So d quy trinh tbng hop-38
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Quy trinh tdng hop 2-clo-N-[trans-(1,2)-2-hydroxyxyclohexyl]axetamit (chat trung
gian 57):

Nguyén ligu ban dau (1g, 6,6mmol) duoc tao huyén phu trong DCM (10ml) va
trietylamin (1,94ml, 13,9mmol) duogc bd sung vao ¢ -10°C. Cloaxetyl clorua (0,53ml,
6,6mmol) dugc bd sung tir tir vao hén hop nay va hdn hop nay dugc khudy & nhiét do
trong phong trong thoi gian 16 gio. Sau khi phan tmg hoan thanh, hdn hop phan tng dugc
pha lodng bang dung dich nuéc natri hydro cacbonat dic va chiét bing 5 phin tram IPA

trong etyl axetat, va c6 dé tao ra chét trung gian 57 (570mg) & dang ddu mau nau.

Quy trinh tdng hop (trans-4a,8a)-hexahydro-2 H-1,4-benzoxazin-3(4H)-on (chét
trung gian 58):

Natri hydrua (60 phin trim trong déu khoang) (131mg, 3,2714mmol) dugc bd
sung mdt cach cin thin vao dung dich dugc khudy chtra chét trung gian 57 (570mg,
2,974mmol) trong THF (10ml) & 0°C trong khi quyén N, va hdn hop ndy dugc khudy
trong thoi gian 16 gio ¢ nhiét do trong phong. Sau khi phin mg hoan thanh, hén hop
phén tng duoc t6i bang dung dich HCI 1IN va chiét bing DCM va c6. Nguyén liéu tho
dugc tinh ché theo phuong phap séc ky trén cot silicagel sic ky rira giai bing
DCM:MeOH tao ra chit trung gian 58 (300mg).

Quy trinh téng hop (trans-4a,8a)-octahydro-2H-1,4-benzoxazin (chét trung gian
59):

Chét trung gian 58 (250mg, 1,6114mmol) trong tetrahydrofuran (10ml) duge bd
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sung tlr tlr vao huyén phu chtta lithi nhém hydrua (153mg, 4,0286mmol) & 0°C. Sau do,
hén hop phan tmg nay dugc hdi lwu trong thoi gian 16 gid. Sau khi phan tng hoan thanh,
hén hop phan tmg duoc t6i bing 15% dung dich natri hydroxit va c4c chat rdn khéng hoa
tan dugc loai bd béng céch loc. Lép nude duge chiét béng dietyl ete. Ldp hitu co dugc
1am kho bing natri sulfat va co dé tao ra chét trung gian 59 (170mg) & dang diu mau niu
nhat.

Quy trinh tng hop hop chit c¢6 cdng thie (61): Hop chit ¢6 cong thirc (61) duogc
téng hop theo quy trinh d& duoc &p dung dé tao ra Hop chét c6 cong thire (1) (so dd 2).
San phim thd thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bang cot silicagel bang cach st dung ete dau mo:etyl axetat 1am chét rira giai dé
thu dugc hop chat c6 cong thirc (61). '"H NMR (300MHz, CDCI3): & 8,00 (s, 1H), 7,52-
7,55 (d, 1H), 7,27-7,30 (d, 1H), 7,02-7,14 (m, 2H), 6,95 (s, 1H), 3,67-3,73 (m, 3H), 3,32-
3,44 (m, 3H), 3,05-3,10 (m, 2H), 2,87-2,90 (m, 1H), 2,45-2,66 (m, 4H), 2,15 (s, 1H),
1,81-1,84 (m, 2H), 1,60-1,64 (m, 2H). LC-MS (M+H)" = 313,2; d0 tinh khiét theo
phuong phap HPLC: 94,77%.

Vi dy 62: 3-(1,4-dimetyl-1H-indol-3-yl)-1-[(trans-4a,8a)-octahydro-4 H-1,4-benzo-
xazin-4-yl|propan-1-on (62)

(62)

Quy trinh tdng hop hop chit c6 cong thirc (62): Hop chét c6 cong thirc (62) duge
téng hop theo quy trinh da duogc &p dung dé tao ra (so dd 2). San pham thé thu duge bing
cach 1am bay hoi 16p hitu co trong diéu kién 4p sudt gidm va tinh ché bang cot silicagel
bang cach sir dung ete diu mo:etyl axetat 1am chat rira giai dé thu nhan. 'H NMR
(300MHz, CDCI3): § 6,99-7,06 (m, 2H), 6,75-6,77 (d, 2H), 3,68-3,86 (m, 3H), 3,63 (s,
3H), 3,35-3,48 (m, 2H), 3,12-3,29 (m, 3H), 2,64 (s, 3H), 2,50-2,61 (m, 2H), 1,05-2,14 (m,
8H). LC-MS (M+H)" = 341,2; d9 tinh khiét theo phuong phap HPLC: 94,06%.
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Vi du  63:  3-(1-metyl-1H-indol-3-yl)-1-[(trans-4a,8a)-octahydro-4 H-1,4-
benzoxazin-4-yl]propan-1-on (63)

O, f/\o
Nj R
A\
N
\

(63)

Quy trinh tdng hop hop chét c6 cong thitc (63): Hop chat ¢ cong thirc (63) duge
téng hop theo quy trinh da dugc &p dung d tao ra Hop chét c6 cong thic (1) (so db 2).
San phdm thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chit rira giai dé
thu dugc Hop chét c6 cong thirc (63). '"H NMR (300MHz, CDCI3): § 7,51-7,53 (d, 1H),
71.,12-7,23 (m, 2H), 7,01-7,06 (t, 1H), 6,81 (s, 1H), 3,68-3,76 (m, 3H), 3,67 (s, 3H), 3,22-
3,48 (m, 4H), 3,03-3,08 (t, 2H), 2,51-2,69 (m, 2H), 1,05-2,12 (m, 7H). LC-MS (M+H)" =
327,2; d¢ tinh khiét theo phwong phap HPLC: 96,13%.

Vi du  64:  3-(4-metyl-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-
yl)propan-1-on (64)

(64)

Quy trinh téng hop hop chit c6 cong thirc (64): Hop chét c6 cong thic (64) duoc
téng hop theo quy trinh da duge &p dung dé tao ra Hop chét c6 cong thirc (1) (so d6 2).
San pham thé thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién &p sut giam va
tinh ché bing cot silicagel bang cach sir dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu duoc hop chét c6 cong thirc (64). '"H NMR (300MHz, CDCI3): 6 7,94 (s, 1H), 7,10-
7,14 (m, 1H), 6,90-7,02 (m, 2H), 6,76-6,80 (t, 1H), 4,11-4,35 (m, 1H), 3,66-3,87 (m, 1H),
3,13-3,49 (m, 5H), 2,47-2,99 (m, 6H), 0,91-1,97 (m, 8H). LC-MS (M+H)" = 327,2; d6
tinh khiét theo phuong phap HPLC: 98,86%.
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Vi du 65: 3-(1,4-dimetyl-1H-indol-3-yl)-1-[trans-(4a,8a)-octahydro-4 H-1,4-benzo-
xazin-4-yl]propan-1-on (Pic-1) (65)

Q, Nr\so
N\
N
\

(65)

Quy trinh téng hop hop chét c6 cong thic (65) (Pic-1): hdn hop gom cac chét ddng
phén ctia hop chat c6 cong thirc (60) duge tach theo phuong phap cot dao pha sic ky dé
tao ra Hop chit c6 cong thirc (65) (Pic-1). '"H NMR (300MHz, CDCI3): 8 6,99-7,06 (m,
2H), 6,75-6,77 (d, 2H), 3,68-3,76 (m, 3H), 3,63 (s, 3H), 3,40-3,48 (m, 2H), 3,08-3,35 (m,
3H), 2,64 (s, 3H), 2,45-2,61 (m, 2H), 1,05-2,14 (m, 8H). LC-MS (M+H)" = 341,2; 6 tinh
khiét theo phuong phap HPLC: 97,63% % (cOt: Zorbax eclipse XDB-C18, thoi gian Iuu =
15,84 phut, pha dong: gradien 0,01%TFA:MeCN).

Vi du 66: 3-(1,4-dimetyl-1H-indol-3-yl)-1-[cis-(4a,8a)-octahydro-4 H-1,4-benzoxa-
zin-4-yl]propan-1-on Pic-2 (66)

O, /,‘\o
N, 3
A\
N
\

(66)

Quy trinh téng hop hop chét c6 cong thirc (66) (Pic-2): hdn hop gdm cac chit dong
phan ctia hop chat ¢6 cong thic (60) duoc tach theo phuong phap cot dao pha sic ky dé
tao ra Hop chit c6 cong thirc (66) (Pic-2). '"H NMR (300MHz, CDCI3): 6 6,98-7,06 (m,
2H), 6,76-6,78 (m, 2H), 4,16-4,34 (m, 1H), 3,69-3,87 (m, 1H), 3,63 (d, 3H), 3,07-3,43
(m, 5H), 2,81-2,97 (m, 1H), 2,43-2,73 (m, 5H), 0,91-1,94 (m, 8H). LC-MS (M+H)" =
341,2; @6 tinh khiét theo phuong phap HPLC: 96,84% (cot: Zorbax eclipse XDB-C18,
thoi gian luu = 16,19 phut, pha dong: gradien 0,01%TFA:MeCN).

Vidu 67: 3-(1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)propan-1-on
(67)
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(67)

Quy trinh téng hop hop chit ¢ cong thirc (67): Hop chit ¢6 cong thirc (67) duogc
téng hop theo quy trinh da duge ap dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bing cot silicagel bing cach sir dung ete ddu mo:etyl axetat 1am chét rta giai dé
thu duge hop chét c6 cong thirc (66). 'H NMR (300MHz, CDCI3): 6 8,02 (s, 1H), 7,53-
7,56 (m, 1H), 7,27-7,30 (m, 1H), 7,02-7,15 (m, 2H), 6,96 (s, 1H), 4,13-4,32 (m, 1H),
3,61-3,84 (m, 1H), 3,03-3,47 (m, 5H), 2,47-2,93 (m, 3H), 0,94-2,12 (m,8). LC-MS
(M+H)" = 313,2; d tinh khiét theo phwong phap HPLC: 98,01%.

Vi du 68: 1-(2,2-dimetyloctahydro-4 H-1,4-benzoxazin-4-yl)-3-(4-metyl-1H-indol-

3-yl)propan-1-on (68)
&
A

(68)

So d6 quy trinh tdng hop-39
OH OHl Br o o
A, — T~ —ry —
NH, N ﬂ o N

Nguyén ligu ban dau 22 -y 4 frung gian 60 Chit trung gian 61 Chét trung gian 62

HOB!, EDCI b
(j:oj/ TEA, DCM @ig
N
H
(68)

Chét trung gian 63
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Quy trinh tdng hop 2-bromo-N-(2-hydroxyphenyl)-2-metylpropanamit (chét trung
gian 60):

Chét trung gian 60 dugc téng hop theo quy trinh da dwogc 4p dung dé tao ra chit
trung gian 57 (so dd 38).

Quy trinh tdng hop 2,2-dimetyl-2H-1,4-benzoxazin-3(4 H)-on (chit trung gian 61):

Chét trung gian 61 duoc tdng hop theo quy trinh da duoc &p dung dé tao ra chit
trung gian 58 (so dd 38).

Quy trinh téng hop 2,2-dimetyl-3,4-dihydro-2H-1,4-benzoxazin (chét trung gian
62):

Chét trung gian 62 dugc téng hop theo quy trinh d& duoc &p dung dé tao ra chit
trung gian 29 (so dd 22).

Quy trinh téng hop 2,2-dimetyloctahydro-2H-1,4-benzoxazin (chét trung gian 63):

Chét trung gian 63 dugc téng hop theo quy trinh da dugc &p dung dé tao ra chit
trung gian 30 (so dd 22).

Quy trinh tdng hop hop chét ¢6 cong thirc (68): Hop chit c6 cong thirc (68) duoc
téng hop theo quy trinh da duge &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thd thu dugc bing cach lam bay hoi 16p hitu co trong didu kién ap sult giam va
tinh ché bang cot silicagel bang cach sir dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chét c6 cong thirc (68). "H NMR (300MHz, CDCI3): 6 7,93 (s, 1H), 7,10-
7,13 (d, 1H), 6,91-7,02 (m, 2H), 6,76-6,81 (m, 1H), 4,04-4,40 (m, 1H), 3,39-3,80 (m,
1H), 2,96-3,31 (m, 4H), 2,51-2,81 (m, 6H), 1,65-1,93 (m, 3H), 1,04-1,41 (m, 10H). LC-
MS (M+H)" = 355,22; ¢ tinh khiét theo phuong phap HPLC: 94,97%.

Vi du 69: 3-(1,4-dimetyl-1H-indol-3-yl)-1-(2-metyloctahydro-4 H-1,4-benzoxazin-
4-yl)propan-1-on (69)
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So d quy trinh téng hop-40

HOBt, EDC!
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H

Chat Frung gian 64 (69)

Quy trinh tdng hop chit trung gian 64 (2-metyloctahydro-2 H-1,4-benzoxazin):

Chét trung gian 64 dugc téng hop theo quy trinh d duoc &p dung dé tao ra chit
trung gian 63 (so dd 39).

Quy trinh tng hop hop chét c6 cong thic (69): Hop chét c6 cong thue (69) dugc
tdng hop theo quy trinh da duge &p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San pham thd thu dugc bing céch lam bay hoi 16p hitu co trong didu kién 4p suit giam va
tinh ché bing cot silicagel bing cach st dung ete ddu md:etyl axetat 1am chét rira giai dé
thu duoc Hop chit co cong thirc (69). '"H NMR (300MHz, CDCI3): § 6,99-7,06 (m, 2H),
6,77-6,77 (d, 2H), 3,86-4,31 (m, 1H), 3,63 (s, 3H), 3,29-3,44 (m, 2H), 3,16-3,13 (m, 3H),
3,04-3,12 (m, 1H), 2,68-2,75 (m, 1H), 2,64 (s, 3H), 2,42-2,61 (m, 2H), 1,80-2,24 (m, 1H),
1,63-1,76 (m, 3H), 1,29-1,43 (m, 2H), 1,11-1,13 (d, 1H), 1,01-1,07 (m, 2H), 0,92-0,98
(m, 1H). LC-MS (M+H)" = 355,2; d6 tinh khiét theo phuong phap HPLC: 95,0%.

Viduy 70: 3-(1,4-dimetyl-1H-indol-3-yl)-1-(2,2-dimetyloctahydro-4 H-1,4-benzoxa-
zin-4-yl)propan-1-on (70)

o

(70)
Quy trinh tdng hop hop chét ¢6 cong thue (70): Hop chit c6 cong thic (70) duoc
tong hop theo quy trinh used d tao ra Hop chit c6 cong thic (1) (so dd 2). San phim tho
thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam va tinh ché bing

cot silicagel bing cach su dung ete du mo:etyl axetat lam chét rira giai dé thu dwoc Hop
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chit ¢6 cong thirc (70). 'H NMR (300MHz, CDCI3): § 6,99-7,06 (m, 2H), 6,76-6,78 (m,
2H), 4,03-4,39 (m, 1H), 3,62-3,63 (d, 3H), 3,41 (m, 1H), 2,95-3,29 (m, 4H), 2,47-2,80
(m, 5H), 0,99-1,93 (m, 14H). LC-MS (M+H)" = 369,2; dd tinh khiét theo phuong phap
HPLC: 98,90%.

Vi du 71: 3-metyl-3-(1-metyl-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-

yl)butan-1-on (71)
o[ o
= ©
N
\

(71)

Quy trinh téng hop hop chét c6 cong thuc (71): Hop chat c6 cong thirc (71) dugc
téng hop theo quy trinh da duge &p dung dé tao ra Hop chét ¢6 cong thirc (1) (so do 2).
San phdm thé thu duoc bang cach 1am bay hoi 16p hitu co trong didu kién 4p suét giam va
tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu duge Hop chét ¢6 cong thire (71). "H NMR (300MHz, CDCI3) § 7,70-7,79 (m, 1H),
7,35-7,40 (t, 1H), 7,03-7,11 (m, 3H), 4,04-4,11 (m, 1H), 3,70 (m, 3H), 3,50 (m, 3H),
2,00-3,40 (m, 5H), 0,83-1,70 (m, 14H). LC-MS (M+H)" = 355,3; d0 tinh khiét theo
phuong phap HPLC: 88,82%.

Vi du 72: 3-(4-flo-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)propan-1-
on (72)

(72)

So dd quy trinh tong hop-41
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Chét trung gian 65 (72)
Tbng hop axit 3-(4-flo-1H-indol-3-yl)propanoic (chét trung gian 65):

Chét trung gian 65 dugc tdng hop theo quy trinh da duoc 4p dung d8 tao ra chit
trung gian 28 (so dd 21).

Quy trinh téng hop hop chit c6 cong thirc (72): Hop chét c6 cong thirc (72) duoc
tdng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phim tho thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién &p sut giam va
tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat lam chét rta giai dé
thu dugc hop chat c¢6 cong thirc (72). '"H NMR (300MHz, CDCI13): 8,12 (s, 1H), 6,99-7,08
(m, 2H), 6,95 (s, 1H), 6,64-6,74 (m, 1H), 4,15-4,20 (m, 1H), 3,66-3,85 (m, 1H), 3,12-3,43
(m, 4H), 2,65-2,97 (m, 3H), 1,18-2,10 (m, 9H). LC-MS (M+H)" = 331,2; d6 tinh khiét
theo phuong phap HPLC: 97,15%.

Vi du 73: 2-(1,3-benzothiazol-2-ylsulfanyl)-1-(octahydroquinolin-1(2H)-yl)etanon

v
A

N“ '8

&

(73)

(73)

So dd quy trinh tbng hop-42
0 o\// o] OH fo)
X X -
X L
HOBt, EDCI d
7 g NPe Nis TEA, DCM N}\S
O 7o 8 K
Nguyén liéu ban ddu 25 Chit trung gian 66  Chét trung gia 67 73)
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Quy trinh téng hop etyl (1,3-benzothiazol-2-ylsulfanyl)axetat (chit trung gian 66):

10ml dimetylformamit dugc nap vao binh day tron loai dung tich 100ml c6 lip
thanh khudy tir tinh. Tiép theo 1a kali cacbonat (2,477g, 17,925mmol) dugc bd sung vao
nguyén lidu ban dau 25 nay (1,0g, 5,979mmol)va khudy & nhiét do trong phong trong thoi
gian 30 phit. Tiép d6, etylbromoaxetat (1,997g, 11,958mmol) dugc bd sung vio. Dung
dich thu dugc khudy & nhiét d¢ trong phong trong thoi gian 15 gio. Sau khi phan ung
hoan thanh (phan tmg dugc theo ddi theo phwong phap sic ky 16p méng (TLC)), hén hop
phan tmg ndy dugc co. Chét thé thu duoc duge dua vao etyl axetat (100ml) va rira bang

nude (100ml X 3), nude mudi (100ml) va cd d8 tao ra chét trung gian 66 (2,6g).
Quy trinh téng hop axit (1,3-benzothiazol-2-ylsulfanyl)axetic (chat trung gian 67):

15ml tetrahydrofuran, 0,5ml nudc, 0,5ml metanol dugc nap vao binh déy tron loai
dung tich 100ml cé lip thanh khudy tir tinh. Tiép theo, lithi hydroxit (738,9mg,
30,788mmol) dugc bd sung vao chét trung gian 66 nay (2,6g, 10,262mmol) & 0°C. Sau
d6, hdn hop phan ting nay dwoc khudy & nhiét do trong phong trong thdi gian 7 gid. Sau
khi phan tmg hoan thanh (phan tmg dugc theo doi theo phuong phap sic ky 16p méng
(TLC)), hén hop phan tng ndy dwoc pha lodng bang 10ml nudc va ria bang 20ml diclo
metan DCM (2 X 10ml). Tiép d6, 16p nuée duge axit héa bing dung dich HCI IN (d6 pH

=2), va cac chét rin thu dugc duoc loc va 1am khé dé tao ra chét trung gian 67 (1,17g).

Quy trinh téng hop hop chét c6 cong thuc (73): Hop chét c6 cong thirc (73) dugc
téng hop theo quy trinh d& dugc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phdm thé thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bang cot silicagel bang cach st dung ete ddu mo:etyl axetat lam chét rira giai dé
thu dugc Hop chat c6 cong thie (73). "H NMR (300MHz, CDCI3): § 7,69-7,73 (m, 1H),
71,58-7,60 (d, 1H), 7,21-7,28 (m, 1H), 7,11-7,16 (t, 1H), 4,33-4,40 (m, 1H), 4,19-4,29 (m,
2H), 3,78-3,82 (m, 1H), 2,47-3,05 (m, 1H), 1,56-1,77 (m, 5H), 1,42 (s, 2H), 1,14-1,33 (m,
6H). LC-MS (M+H)" = 347,1; d0 tinh khiét theo phuong phap HPLC: 97,01%.

Vi du 74: 2-(1,3-benzothiazol-2-ylsulfanyl)-2-metyl-1-(octahydroquinolin-1(2H)-
yl)propan-1-on (74)
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So d quy trinh tng hop-43
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Chét trung gian 68 (74)

Quy trinh téng hop axit 2-(1,3-benzothiazol-2-ylsulfanyl)-2-metylpropanoic (chit
trung gian 68):

Chét trung gian 68 duoc tdng hop theo quy trinh da duoc &p dung dé tao ra chit
trung gian 67 (so dd 42).

Quy trinh tong hop hop chit c6 cong thirc (74): Hop chét c¢6 cong thirc (74) duge
téng hop theo quy trinh da duoc &p dung dé tao ra hop chét c6 cdng thire 1) (so d6 2). San
phim tho thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut gidm va tinh
ché bing cot silicagel bing cach sir dung ete dau mo:etyl axetat 1am chat rira giai dé thu
dugc hop chét c6 cong thirc (77). '"H NMR (300MHz, CDCI3): 6 7,86-7,89 (d, 1H), 7,68-
7,71 (m, 1H), 7,33-7,38 (m, 1H), 7,23-7,29 (m, 1H), 4,58-4,62 (m, 2H), 2,69-3,05 (m,
1H), 1,63-1,72 (m, 12H), 1,42-1,45 (m, 1H), 1,22-1,40 (m, 6H). LC-MS (M+H)" =
375,1; 6 tinh khiét theo phwong phéap HPLC: 91,48%.

Vidu 75: 3-(1,3-benzothiazol-2-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on
(75)

(75)
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So dd quy trinh tong hop-44

) Oy OH
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Nguyén 11eu ban dAu 26 Nguyen liéu ban diu 27 Chat trung gian 69
(75)

Quy trinh tng hop axit 3-(1,3-benzothiazol-2-yl)propanoic (chét trung gian 69):

Nguyén liéu ban dau 27 (3,97mmol) trong benzen dugc bd sung nho giot vao dung
dich chta nguyén liéu ban dau 26 (3,97mmol) trong benzen. Dung dich thu duoc 1am
tang nhiét d§ d€ hdi luu trong thoi gian 2 gio. Sau 2 gid, hén hop phan ung dugc gidm
nhiét 6 dén nhiét d6 trong phong va chiét bang dung dich natri hydroxit 10%. Lép nude
dugc axit hoa bing cach st dung dung dich HCI dic (3ml) & 0°C. chét rin tao ra duoc loc

va 1am khé ¢ nhiét d0 trong phong dé thu dugc chét trung gian 69 (660mg).

Quy trinh téng hop hop chét c6 cong thuc (75): Hop chét ¢ cong thic (75) duoc
téng hop theo quy trinh dd dugc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bing cot silicagel bang céach sir dung ete ddu mo:etyl axetat lam chit rira giai dé
thu dugc Hop chét ¢6 cong thire (75). 'H NMR (300MHz, CDCI3): 6 7,93-7,97 (m, 1H),
7,81-7,84 (d, 1H), 7,41-7,46 (m, 1H), 7,31-7,36 (m, 1H), 4,49-4,67 (m, 1H), 3,65-3,83
(m, 1H), 3,44-3,51 (m, 2H), 2,61-3,10 (m, 3H), 1,71-1,78 (m, 6H), 1,30-1,42 (m, 7H).
LC-MS (M+H)" = 329,1; d6 tinh khiét theo phwong phdp HPLC: 98,13%.

Vidu 76: 3-(1,3-benzothiazol-2-yl)-1-(2-metyloctahydroquinolin- 1(2H)-

yl)propan-1-on (76)

(76)

Quy trinh téng hop hop chit c6 cong thie (76): Hop chit c6 cong thirc (76) dugc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cdng thie (1) (so db 2).
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San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bing cot silicagel bing céch sir dung ete ddu mo:etyl axetat 1am chit rira giai dé
thu duoc Hop chét ¢6 cong thic (76). 'H NMR (300MHz, CDCI3): 8 7,86-7,89 (d, 1H),
1,15-7,77 (d, 1H), 7,34-7,39 (t, 1H), 7,24-7,29 (t, 1H), 4,45-4,70 (m, 1H), 3,67-4,08 (m,
1H), 3,40-3,45 (t, 2H), 2,94-3,05 (m, 1H), 2,77-2,85 (m, 1H), 1,58-1,76 (m, 9H), 1,20-
1,23 (d, 7H). LC-MS (M+H)" = 343,1; do tinh khiét theo phuong phap HPLC: 95,24%.

Vi du 77: metyl 1-[3-(1,3-benzothiazol-2-yl)propanoyl] decahydroquinolin-4-

‘carboxylat (80)
(o]
o]
N o
Jons)
s

(77

Quy trinh tdng hop hop chét c6 cong thirc (77): Hop chat c6 cdng thiac (77) dugce
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so d6 2).
San phdm tho thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam va
tinh ché bang cot silicagel bing cach sir dung ete dau mo:etyl axetat 1am chat rira giai dé
thu duge Hop chét ¢6 cong thic (77). 'H NMR (300MHz, CDCI3): 6 7,86-7,89 (d, 1H),
1,75-1,77 (d, 1H), 7,35-7,39 (t, 1H), 7,25-7,30 (t, 1H), 3,86-4,32 (m, 1H), 3,61 (d, 3H),
3,39-3,44 (t, 2H), 2,55-3,01 (m, 2H), 0,90-2,24 (m, 14H). LC-MS (M+H)" = 387,2; d6
tinh khiét theo phuong phap HPLC: 95,28%.

Vi du 78: 3-(1,3-benzothiazol-2-yl)-1-(4a-metyloctahydroquinolin-1(2H)-

yl)propan-1-on (78)
g |
‘a

N S

(78)

Quy trinh téng hop hop chét c6 cong thuc (78): Hop chét c6 cong thirc (78) duogc
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téng hop theo quy trinh da duoc &p dung d tao ra Hop chit c6 cong thirc (1) (so db 2).
San phim thé thu dwoc bing cach lam bay hoi 16p hitu cd trong didu kién ap suét giam va
tinh ché bang cot silicagel bing céach st dung ete diu mo:etyl axetat 1am chét ria giai dé
thu dugc Hop chit c6 cong thirc (78). "H NMR (300MHz, CDCI3): & 7,85-7,89 (m, 1H),
7,74-7,77 (d, 1H), 7,34-7,39 (t, 1H), 7,24-7,29 (t, 1H), 4,23-4,50 (m, 1H), 3,31-3,64 (m,
3H), 2,54-3,09 (m, 3H), 0,84-1,96 (m, 15H). LC-MS (M+H)" = 343,2; d0 tinh khiét theo
phuong phap HPLC: 97,13%.

Vi du 79: 3-(1,3-benzothiazol-2-yl)-1-[trans-(4a,8a)-octahydro-4 H-1,4-

benzoxazin-4-yl]propan-1-on (79)
F “6‘"
8

(79)

Quy trinh téng hop hop chét ¢ cong thirc (79): Hop chit c¢6 cong thirc (79) duoc
téng hop theo quy trinh da dugc &p dung d tao ra Hop chét ¢6 cong thic (1) (so db 2).
San phdm thd thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam va
tinh ché bing cot silicagel bang cach sir dung ete diu mo:etyl axetat 1am chit rira giai dé
thu dwoc Hop chét c6 codng thic (79). 'H NMR (300MHz, CDCI3): § 7,86-7,89 (d, 1H),
1,75-1,77 (d, 1H), 7,35-7,39 (¢, 1H), 7,25-7,30 (t, 1H), 3,80-3,93 (m, 2H), 3,39-3,55 (m,
5H), 2,78-2,96 (m, 2H), 1,18-2,22 (m, 9H). LC-MS (M+H)" = 331,22; d6 tinh khiét theo
phuong phap HPLC: 96,52%.

Vi du 80: 3-(1,3-benzothiazol-2-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)propan-
1-on (80)

(80)

Quy trinh tdng hop hop chét ¢6 cong thirc (80): Hop chét c6 cong thirc (80) duge
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tdng hop theo quy trinh da duge &p dung dé tao ra Hop chit c6 cong thire (1) (so dd 2).
San phim thé thu duge bing cach lam bay hoi 16p hitu co trong didu kién 4p sut giam va
tinh ché bing cot silicagel bing cach st dung ete ddu mo:etyl axetat lam cht rira giai dé
thu duge Hop chét c6 cong thirc (80). '"H NMR (300MHz, CDCI3): 6 7,85-7,89 (m, 1H),
1,15-7,77 (d, 1H), 7,34-7,40 (m, 1H), 7,25-7,30 (m, 1H), 4,11-4,31 (m, 1H), 3,80-3,91
(m, 1H), 3,31-3,57 (m, 5H), 2,68-3,04 (m, 2H), 1,66-2,24 (m, 6H), 1,32-1,44 (m, 3H).
LC-MS (M+H)" = 331,2; db tinh khiét theo phuong phap HPLC: 94,03%.

Vi du 81: 3-(1,3-benzothiazol-2-yl)-1-(octahydro-1H-indol-1-yl)propan-1-on (81)
Q
H N%
N7 s

@1)

Quy trinh tdng hop hop chit c6 cong thie (81): Hop chét c6 cong thirc (81) duoc
tdng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thd thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suét giam va
tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat lam chit rira giai dé
thu dugc Hop chét c6 cong thic (81). '"H NMR (300MHz, CDCI3): & 7,89-7,91 (d, 1H),
7,75-7,77 (d, 1H), 7,36-7,41 (t, 1H), 7,26-7,31 (t, 1H), 3,64-4,03 (m, 1H), 3,32-3,52 (m,
3H), 2,71-2,97 (m, 2H), 0,95-2,24 (m, 12H). LC-MS (M+H)" = 315,1; d6 tinh khiét theo
phuong phap HPLC: 95,99%.

Vidu 82: 3-(1,3-benzothiazol-2-yl)-1-(octahydro-2 H-isoindol-2-yl)propan-1-on

P
3

(82)

(82)

Quy trinh tdng hop hop chét ¢6 cong thirc (82): Hop chét c6 cong thire (82) duoc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
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San phidm thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc Hop chét ¢6 cong thic (82). 'H NMR (300MHz, CDCI3): § 7,91-7,94 (d, 1H),
1,75-7,78 (d, 1H), 7,37-7,42 (t, 1H), 7,27-7,32 (t, 1H), 3,22-3,47 (m, 6H), 2,81-2,91 (m,
2H), 2,10-2,21 (m, 2H), 1,89 (s, 1H), 1,30-1,40 (m, 7H). LC-MS (M+H)" = 315,2; d0 tinh
khiét theo phwong phéap HPLC: 98,47%.

Vi du 83: 3-(1,3-benzothiazol-2-yl)-1-(2-metyloctahydro-1 H-indol-1-yl)propan-1-

on (83)

(83)

Quy trinh téng hop hop chit ¢ cong thirc (83): Hop chit c6 cong thuc (83) duoc
tdng hop theo quy trinh da duge ap dung dé tao ra Hop chét c6 cong thire (1) (so db 2).
San pham thé thu dwgc bing cach 1am bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bang cot silicagel bang cach sir dung ete diu mo:etyl axetat lam chit rira giai dé
~ thu duge Hop chét c6 cong thirc (83). 'H NMR (300MHz, CDCI3): § 7,87-7,90 (d, 1H),
7,75-1,77 (d, 1H), 7,35-7,40 (t, 1H), 7,25-7,30 (t, 1H), 3,86-4,13 (m, 1H), 3,62-3,69 (m,
1H), 3,34-3,52 (m, 2H), 2,68-2,97 (m, 2H), 1,80-2,14 (m, 4H), 1,00-1,67 (m,10H). LC-
MS (M+H)" = 329,2; d6 tinh khiét theo phuong phap HPLC: 97,23%.

Vi du 84: 1-(octahydroquinolin-1(2H)-yl)-3-(1 H-pyrolo[2,3-b]pyridin-3-
yl)propan-1-one (84)
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So dd quy trinh téng hop-45

OH 0 N
HOBt, EDCI
A TEA, DCM N
-~ P> )

N H N H

Chét trung gian 70 (84)

Téng hop axit 3-(1LH-pyrolo[2,3-b]pyridin-3-yl)propanoic (chit trung gian 70):

Chét trung gian 70 dugc tdng hop theo quy trinh da dugc &p dung dé tao ra chét
trung gian 9 (so dd 4).

Quy trinh tdng hop hop chét c6 cong thire (84): Hop chit ¢6 cong thirc (84) duoc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét co cong thirc (1) (so dd 2).
San pham thé thu dwoc bing céch lam bay hoi 16p hiru co trong diéu kién 4p sudt giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chit ria giai dé
thu dwoc Hop chét c6 cong thic (84). 'H NMR (300MHz, CDCI3): § 9,77-9,80 (d, 1H),
8,29-8,30 (d, 1H), 7,93-7,96 (m, 1H), 7,16-7,18 (d, 1H), 7,05-7,11 (m, 1H), 4,50-4,68 (m,
1H), 3,57-3,65 (m, 1H), 3,07-3,15 (m, 2H), 2,56-2,95 (m, 4H), 1,25-1,87 (m, 12H). LC-
MS (M+H)" = 312,3; d6 tinh khiét theo phuong phap HPLC: 95,95%.

Vi du 85: 1-(octahydroquinolin-1(2H)-yl)-3-[1-(phenylsulfonyl)-1 H-pyrolo[2,3-b]-
pyridin-3-yl]propan-1-on (85)
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So d6 quy trinh tdng hop-46

@fg % e Ojgj 8

=20

-2z

N
\cn

P
(84) ¢
(85)

Quy trinh tdng hop hop chét c6 cong thirc (85): Hop chét c6 cong thirc (85) duoc
téng hop theo quy trinh da duoc &p dung dé tao ra hop chit c6 cong thirc (51) (so db 34).
San pham thd thu duoc bang cach 1am bay hoi 16p hitu co trong didu kién &p sut giam va
tinh ché bing cot silicagel bing cach st dung ete diu mo:etyl axetat lam chit rira gidi dé
thu dugc hop chét cé cong thire (85). "H NMR (300MHz, CDCI3): § 8,34-8,36 (t, 1H),
8,09-8,13 (t, 2H), 7,78-7,81 (d, 1H), 7,37-7,49 (m, 4H), 7,08-7,14 (m, 1H), 4,42-4,59 (m,
1H), 3,48-3,60 (m, 1H), 2,89-2,97 (m, 2H), 2,47-2,75 (m, 3H), 1,25-1,74 (m, 13H). LC-
MS (M+H)" = 452,2; d6 tinh khiét theo phuong phap HPLC: 99,87%.

Vi du 86: 1-(2-metyloctahydroquinolin-1(2H)-yl)-3-(1 H-pyrolo[2,3-b]pyridin-3-yl-
)propan-1-on (86) |

| j 3
N
(86)

Quy trinh tong hop hop chét c6 cong thic (86): Hop chét c6 cong thirc (86) dugc
téng hop theo quy trinh da duge &p dung d tao ra Hop chét c6 cong thire (1) (so dd 2).
San phim thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit gidm va
tinh ché bang cot silicagel bang cach str dung ete diu mo:etyl axetat lam chét rira giai dé
thu duge hop chit c6 cong thirc (86). 'H NMR (300MHz, CDCI3): 6 9,48 (s, 1H), 8,21-
8,23 (d, 1H), 7,86-7,90 (m, 1H), 6,98-7,09 (m, 2H), 4,46-4,70 (m, 1H), 3,47-3,90 (m,
1H), 3,03-3,08 (m, 2H), 2,49-2,77 (m, 2H), 1,07-1,86 (m, 16H). LC-MS (M+H)" = 326,2;
do tinh khiét theo phuong phap HPLC: 97,13%.
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Vi dy 87: 3-(1-metyl-1H-pyrolo[2,3-b]pyridin-3-yl)-1-(octahydroquinolin-1(2H)-

yl)propan-1-on (87)
" 0. N%
N N\

87)

Quy trinh tdng hop hop chét c6 cong thirc (87): Hop chét ¢6 cdng thuc (87) dugc
tdng hop theo quy trinh da dugc 4p dung dé tao ra Hop chit c6 cong thirc (27) (so dd 26).
San pham thd thu dugc bing cich 1am bay hoi 16p hitu co trong didu kién 4p sut giam va
tinh ché bing cot silicagel bang cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu duge Hop chat c6 cong thirc (87). 'H NMR (300MHz, CDCI3): § 8,25 (s, 1H), 7,82-
7,84 (m, 1H), 6,94-7,00 (m, 2H), 4,43-4,61 (m, 1H), 3,77 (s, 1H), 3,38-3,62 (m, 1H),
2,98-3,05 (m, 2H), 2,45-2,92 (m, 4H), 1,18-1,66 (m, 14H). LC-MS (M+H)" = 326,3; d0
tinh khiét theo phuong phap HPLC: 98,68%.

Vi du 88: 3-(1 H-indazol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (88)

@r\g
A

(88)

So dd quy trinh tdng hop-47

Ome

e

{ 1
7 — N —
N ﬁ N 7
H \ N
Boc

Y
Boc

Nguyén liéu ban ddu 28  Chét trung gian 71  Chét trung gian 72

Chét trung gian 73
Ome OH ° N,
v — (X o c
/ /N — /N
\ N N
Boc
Chét trung gian 74 Chét trung gian 75 (88)
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Quy trinh tdng hop 3-iodo-1H-indazol (chat trung gian 71):

Nguyén liéu ban dau 28 (42mmol) trong DMF (50ml) dwoc lam lanh dén 0°C.
Tiép d6, kali hydroxit (84,6mmol) duoc bd sung vao, tiép theo 1 bd sung iot (42mmol)
vao. Hdn hop phan tmg duoc duy tri & nhiét do trong phong trong thoi gian 2 gio. Sau do,
hén hop phan ting nay dugc pha lodng bing nuéc d4 lanh va chiét bing etyl axetat. Lop
hitu co dugc 1am kho trén MgSO4 khan, va 1am bay hoi dé tao ra chét trung gian 71 (8g,

chit rin mau vang nhat).
Quy trinh tdng hop fert-butyl 3-iodo-1H-indazol-1-carboxylat (chét trung gian 72):

DMAP (16,37mmol) dugc bd sung vao chét trung gian 71 (39mmol) trong
axetonitril (50ml). Sau d6, hdn hop phan tng nay dugc lam lanh dén 0°C. BOC anhydrit
(39,9mmol) duge bd sung vao hdn hop phan ung di lanh. Phan ung dugc thuc hién &
nhi¢t d6 trong phong trong thoi gian 16 gid. Sau d6, hdn hop phan tng ndy dugc pha
lodng bing nudc (100ml) va chibt bang etyl axetat. Lép hiru co dwoc lam khd trén

Na,SO, khan va lam bay hoi @& thu dugc chét trung gian 72 (7g, chét rin mau vang nhat).

Quy trinh téng hop tert-butyl 3-[(1E)-3-etoxy-3-oxoprop-1-en-1-yl]-1H-indazol-1-
carboxylat (cht trung gian 73):

Chét trung gian 72 (5,8mmol) dugc bd sung vao trietylamin (Bml) ma metyl
acrylat (5,8mmol) dugc bd sung tiép vao d6. Hon hop phan tmg nay dugc suc argon trong
thoi gian 10 phat. Pd (IT) axetat (0,5mmol) va tri-o-tolyl phosphin (0,5mmol) dugc bd
sung vao hdn hop phan tmg nay. Phan tmg dwoc thyc hién trong thoi gian 16 gid & nhiét
do trong phong. Sau do, hdn hop phan ting nay duoc loc qua xelit, dich loc duoc pha
lodng bing etyl axetat (250ml) va rira bing NaHCO; (50ml) va dung dich nuéc mudi.
L6p hitu co duge 1am khé trén MgSO, khan, va thu dugc sin phdm thé bing cach lam
bay hoi 16p hitu co trong diéu kién ap suét giam. San phédm tho duoc tinh ché bing cach
sir dung silicagel cot bang cach sir dung Hexan va Etyl axetat 1am chét rira giai, d& thu
dugc chit trung gian 73 (500mg, chat 16ng mau vang nhat). "H NMR (300MHz, DMSO-
de): & 8,24-8,27 (d, 1H), 8,13-8,16 (d, 1H), 7,85-7,90 (d, 1H), 7,65-7,71 (t, 1H), 7,45-7,50
(t, 1H), 6,96-7,02 (d, 1H), 3,80 (s, 3H), 1,67 (s, 9H).

Quy trinh tdng hop fers-butyl 3-(3-etoxy-3-oxopropyl)-1H-indazol-1-carboxylat
(chat trung gian 74):
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Chét trung gian 73 (1,58mmol) duoc hoa tan trong EtOAc (10ml) duoc dua vao
binh lc Par. 10% Pd-C (20% trong lugng) dugc bd sung vao hdn hop phan tng nay. Hdn
hop phén ng tao thanh dugc khudy trong khi quyén hydro (50 psi (345KPa)) trong thoi
gian 5 gio ¢ nhiét d6 trong phong. Sau 5 gid, hdn hop phan tmg dugc loc qua xelit. Dich
loc duge c6 tiép @ tao ra chét trung gian 74 (200mg, chét long mau vang nhat), '"H NMR
(300MHz, DMSO-de): 8 7,99-8,02 (d, 1H), 7,62-7,65 (d, 1H), 7,44-7,47 (t, 1H), 7,21-7,26
(t, 1H), 3,63 (s, 3H), 3,21-3,26 (t, 2H), 2,84-2,89 (t, 2H), 1,65 (s, 9H).

Quy trinh tdng hop axit 3-(1 H-indazol-3-yl) propanoic (chét trung gian 75):

Chét trung gian 74 (0,6mmol) duoc bd sung vao dung méi (ty 1& ngang bing gifta
cac dung mdéi THF (2ml) va MeOH (2ml)) ma dung dich LiOH (3,4mmol) trong 1ml
nuée duge bd sung tiép vao d6. Phan ung duoc thuc hién trong thoi gian 16 gid & nhiét
do trong phong. Sau 16 gid, hdn hop phan tng dugc cb, va axit héa bing dung dich HCI
IN (d6 pH =2). Sau d6, hdn hop phan tmg niy dugc chiét bing etyl axetat. Lép hitu co
duoc 1am khé trén MgSO, khan, va 1am bay hoi @ thu dwoc chit trung gian 75 (100mg,

chit 1ong méau vang nhat).

Quy trinh tdng hop hop chét ¢6 cong thirc (88): Hop chit c6 cong thuc (88) duoc
tbng hop theo quy trinh d dwoc ap dung dé tao ra Hop chit c6 cong thic (1) (so dd 2).
San pham thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién ap sut giam va
tinh ché bing cot silicagel bing cach st dung ete dau mo:etyl axetat 1am chit rira giai dé
thu dugc Hop chit c6 cong thirc (88). 'H NMR (300MHz, CDCI3): § 7,72-7,74 (d, 1H),
1,36-7,47 (m, 2H), 7,11-7,16 (m, 1H), 4,42-4,61 (m, 1H), 3,57-3,74 (m, 1H), 3,10-3,35
(m, 3H), 2,22-3,00 (m, 3H), 1,56-1,67 (m, 12H). LC-MS (M+H)" = 312,2; d6 tinh khiét
theo phuong phap HPLC: 90,23%.

Vi du 89: 3-(1-metyl-1H-indazol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-

on (89)
O N%
N
\

(89)
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So @ quy trinh tng hop-48
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Chét trung gian 74 Chat trung gian 76 Chat trung gian 77

Quy trinh téng hop etyl 3-(1H-indazol-3-yl)propanoat (chét trung gian 76):

Chét trung gian 74 (1,7mmol) trong DCM (5ml) dugc lam lanh dén 0°C, tiép theo
bd sung TFA (5,1mmol) vao. Phan ting dugc thuc hién trong thoi gian 3 gior & nhiét do
trong phong. Sau 3 gid, hdn hop phan tng dugc c¢b va pha loding béng etyl axetat (50ml).
Rira tiép béng dung dich NaHCO3 (20ml), 16p hitu co duge lam khé trén MgSO, khan, va
1am bay hoi dé thu dugc chét trung gian 76 (250mg, chit long mau vang nhat).

Quy trinh téng hop axit 3-(1-metyl- 1H-indazol-3-yl)propanoic (chét trung gian 77):

Chét trung gian 76 (1,2mmol) duge bd sung vao THF khan (5ml) va lam lanh dén
0°C. Tiép d6, NaH (2,4mmol) duge bd sung vao hdn hop phan tng nay. Sau 15 phat, Mel
(1,8mmol) duge bd sung vao hdn hop phan Umg. Phan g dugc thuc hién trong thoi gian
3 git¢ & nhiét do trong phong. Sau 3 gid, hdn hop phan tmg dugc t6i bing dung dich HCI
IN va chiét bing etyl axetat. Lép hitu co duogce 1am khd trén MgSO, khan, va 1am bay hoi
dé thu dugc chit trung gian 77 (100mg, chét 1éng mau vang nhat).

Quy trinh téng hop hop chét c6 cong thic (89): Hop chét c6 cong thirc (89) dugc
téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chit c6 cong thire (1) (so dd 2).
San phadm thé thu duoc bang cach 1am bay hoi 16p hitu co trong diéu kién 4p suit giam va
tinh ché bing cot silicagel bang cich str dung ete diu mo:etyl axetat lam chét rira giai dé
thu duge Hop chét c6 cong thirc (89). '"H NMR (300MHz, CDCI3): § 7,64-7,67 (d, 1H),
7,24-7,33 (m, 2H), 7,03-7,11 (m, 1H), 4,44-4,62 (m, 1H), 3,93-3,95 (d, 3H), 3,57-3,70
(m, 1H), 3,21-3,26 (m, 2H), 2,42-2,93 (m, 3H), 1,21-1,68 (m, 13H). LC-MS (M+H)* =
326,3; d0 tinh khiét theo phuong phap HPLC: 96,80%.

Vidu 90: 3-(1H-benzotriazol-1-yl)-1-(4a-metyloctahydroquinolin-1 (2H)-
yl)propan-1-on (90)
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(90)
So d6 quy trinh tdng hop-49

Q
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N N ‘y

Nguyén ligu ban déu 29 Chét trung gian 78 Chét trung gian 79

Quy trinh tong hop etyl 3-(1H-benzotriazol-1-yl)propanoat (chat trung gian 78):

Nguyén liéu ban diu 29 (4,1mmol) trong THF khan (5ml) duogc 1am lanh dén 0°C,
tiép theo bd sung NaH (6,0mmol) vao. Hdn hop phén ing duoc ning nhiét 46 dan dan 1én
dén nhiét d¢ trong phong va dugc cho phan Gmg trong thoi gian 20 phut. Hon hop phan
ing lai dugc lam lanh dén 0°C, tiép theo bd sung nhod giot etyl 3-brompropanoat
(4,6mmol) trong THF (2,5ml) vao. Phan tmg duoc thyc hién trong thoi gian 12 giy &
nhiét d6 trong phong. Sau 12 gi®, hén hop phan ung duoc t6i béng nudc dé4 lanh va chiét
bing etyl axetat. Lop hitu co dugc lam kho trén MgSO, khan, va c6 d thu duoc chét
trung gian 78 (70mg). '"H NMR (300MHz, CDCI3): § 7,98-8,01 (1H, d), 7,55-7,58 (d,
1H), 7,41-7,46 (t, 1H), 7,28-7,33 (t, 1H), 4,82-4,87 (t, 2H), 4,00-4,07 (t, 2H), 3,00-3,05 (t,
2H), 1,08-1,1 (t, 3H).

Quy trinh tdng hop axit 3-(1H-benzotriazol-1-yl)propanoic (chét trung gian 79):

3 0°C, dung dich nuéc LiOH (1,5mmol) (1ml) dugc bd sung vao chét trung gian
78 trong dung moi THF:MeOH (theo ty 1¢ 1:1, 3ml mdi dung méi). Phan tng dwoc thuc
hién trong thoi gian 12 gid & nhiét d6 trong phong. Sau 12 gid, hén hop phan ung dugc
¢d, dugc axit hoa tiép bing dung dich HCI 1N (d6 pH =2). Hon hop phan tmg nay dugc
chiét bing etyl axetat. Lop hitu co duogce 1am khd trén MgSO, khan, va lam bay hoi trong
diéu kién 4p sudt gidm dé thu dugc chét trung gian 79 (60mg). '"H NMR (300MHz,
CDCI3): 6 7,29-8,00 (4H, m), 4,82-4,87 (t, 2H), 3,09-3,14 (t, 2H).
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Quy trinh téng hop hop chit c6 cong thire (90): Hop chét c6 cong thic (90) dugc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so db 2).
San phim thé thu dugc bing céch lam bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bing cot silicagel bang cach sir dung ete dau md:etyl axetat 1am chét rira giai dé
thu duge Hop chét ¢6 cong thire (90). 'H NMR (300MHz, CDCI3): & 7,96-7,99 (m, 1H),
7,60-7,62 (m, 1H), 7,42-7,47 (m, 1H), 7,28-7,33 (m, 1H), 4,88-4,94 (m, 2H), 4,10-4,50
(m, 1H), 3,20-3,30 (m, 1H), 2,40-3,20 (m, 3H), 0,70-1,94 (m, 15H). LC-MS (M+H)" =
327,2; 46 tinh khiét theo phwong phép HPLC: 99,10%.

Vi dy 91: 3-(1H-benzotriazol-1-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)propan-
1-on (91)

as
ol ©

oD

Quy trinh téng hop hop chit c6 cdng thirc (91): Hop chit c6 cong thirc (91) duoc
téng hop theo quy trinh d4 duogc ap dung dé tao ra Hop chit c6 cong thire (1) (so db 2).
San phim thé thu dugc bing céch lam bay hoi 16p hitu co trong diu kién ap suit giam va
tinh ché bang cot silicagel bing céch sit dung ete dau mé:etyl axetat lam chit rira giai ¢é
thu dugc Hop chit c6 codng thire (91). 'H NMR (300MHz, CDCI3): 8 7,96-7,99 (m, 1H),
1,57-7,61 (m, 1H), 7,41-7,46 (t, 1H), 7,27-7,33 (t, 1H), 4,89-4,94 (m, 2H), 3,77-4,11 (m,
2H), 2,90-3,31 (m, 5H), 1,18-1,88 (m, 9H). LC-MS (M+H)" = 315,2; dd tinh khiét theo
phuong phap HPLC: 92,32%.

Vi du 92: 3-(5-flo-1H-indol-3-yl)-1-(2-metyloctahydroquinolin-1(2H)-yl)butan-1-
on (92)

Iz 7

92)
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Quy trinh tdng hop hop chit c6 cong thirc (92): Hop chét ¢ cong thic (92) duge
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San pham thé thu dugc bang cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam va
tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu dugc hop chit ¢ cong thirc (92). 'H NMR (300MHz, CDCI3): 6 8,00 (s, 1H), 7,29
(m, 2H), 6,98 (s, 1H), 6,82 (t, 1H), 4,40-4,70 (m, 1H), 2,61-3,58 (m, 5H), 1,59 (m, 9H),
1,35-1,43 (t, 6H), 1,02 (m, 3H). LC-MS (M+H)" = 357,2; d6 tinh khiét theo phwong phap
HPLC: 82,80%.

Vi du 93: 3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)propan-1-on (93)

8

(93)

Quy trinh tdng hop hop chét co cong thirc (93): Hop chét c6 cdng thuac (93) duogc
téng hop theo quy trinh da dugc &p dung dé tao ra Hop chét ¢6 cong thirc (1) (so db 2).
San phim thé thu dwoc bing céch lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bing cot silicagel bang céch st dung ete dau mo:etyl axetat lam chét rira giai dé
thu dugc Hop chét c6 cong thire (93). 'H NMR (300MHz, DMSO-d6): 8 10,75 (s, 1H),
7,48-7,52 (t, 1H), 7,30-7,33 (m, 1H), 7,12 (s, 1H), 6,93-7,07 (m, 2H), 4,29-4,48 (m, 1H),
3,60-3,71 (m, 1H), 2,43-2,96 (m, 5H), 1,23-1,70 (m, 13H). LC-MS (M+H)" = 311,1; d%
tinh khiét theo phuong phap HPLC: 97,67%.

Vi du 94: 3-(1-metyl-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on

s

94)

94)

Quy trinh tdng hop hop chit c6 cong thie (94): Hop chit co cong thuc (94) dugce
téng hop theo quy trinh d3 dugc &p dung dé tao ra Hop chét c6 cdng thirc (27) (so db 26).
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San phim thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu duoc Hop chit c6 cong thire (94). 'H NMR (300MHz, CDCI3): § 7,57 (m, 1H), 7,10-
7,28 (m, 2H), 6,98-7,03 (m, 1H), 6,78-6,80 (d, 1H), 4,43-4,60 (m, 1H), 3,65 (m, 3H),
3,51-3,59 (m, 2H), 2,37-2,87 (m, 3H), 0,90-1,63 (m, 16H). LC-MS (M+H)" = 339,2; d
tinh khiét theo phuong phap HPLC: 91,90%.

Vi du 95: 3-(1H-indol-3-yl)-4-metyl-1-(octahydroquinolin-1(2H)-yl)pentan-1-on

S

95)

95)

Quy trinh téng hop hop chét c6 cong thirc (95): Hop chét c6 cong thuc (95) duge
tdng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thirc (1) (so dd 2).
San phdm thé thu dwgc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bing cot silicagel bang cach sir dung ete dau mo:etyl axetat 1am chét rira giai dé
thu duge Hop chét ¢d cong thire (95). "H NMR (300MHz, CDCI3): § 8,51-8,55 (d, 1H),
1,53-7,61 (m, 1H), 7,22-7,25 (d, 1H), 6,94-7,06 (m, 2H), 6,84 (d, 1H), 4,32-4,47 (m, 1H),
3,35-3,65 (m, 1H), 3,02-3,20 (m, 1H), 2,28-2,92 (m, 3H), 0,78-1,99 (m, 20H). LC-MS
(M+H)" = 353,3; d6 tinh khiét theo phuong phéap HPLC: 88,81%.

Vi du 96: N-[3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)-1-oxopropan-2-yl-

Jaxetamit (96)
. N
NH
¥a
H

(96)

Quy trinh tdng hop hop chit c6 cong thire (96): Hop chit c6 cdng thirc (96) duoc
téng hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cong thirc (1) (so d6 1).
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San pham thé thu duoc béang cach lam bay hoi 16p hitu co trong diéu kién 4p suit gidm va
tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu dwoc Hop chat c6 cong thic (96). 'H NMR (300MHz, DMSO-d6): & 10,78-10,85 (m,
1H), 8,19-8,22 (m, 1H), 7,52-7,58 (m, 1H), 7,30-7,33 (m, 1H), 6,97-7,11 (m, 3H), 5,06
(m, 1H), 4,20 (m, 1H), 2,86-3,07 (m, 3H), 0,96-1,83 (m, 17H). LC-MS (M+H)" = 368,1;
d6 tinh khiét theo phuong phap HPLC: 94,46%.

Vi du 97: [2-(1-metyl-1H-indol-3-yl)xyclopropyl] (octahydroquinolin-1(2H)-yl)m-

etanon (97)
0 /8
N
@cg
N
\

)

So d quy trinh tdng hop-50

erﬁ Q*JBL Q—fj%k MCL A

Nguyén 11eu ban du 30
Chat trung gian 80 Chat trung gian 81 Chat trung gian 82 Chét trung gian 83
"""':C! "% :3 "% :3 “%
Chat trung gian 84 Chat trung gian 85 (87)

Quy trinh téng hop 1-benzyl-1H-indol-3-carbaldehyt (chit trung gian 80):

40ml THF dugc nap vao binh day tron 3 cb loai dung tich 250ml. NaH (1,24¢,
31,0mmol) duge bd sung vao dung dich da duoc khudy, tiép theo 13 bd sung nguyén li€u
ban dau 30 (3g, 20,6mmol) vao. Han hop phan tmg nay duoc khudy & nhiét d6 trong
phong trong thdi gian 30 phut. Tiép d6, benzyl bromua (2,7ml, 22,6mmol) duoc bd sung
vao hén hop nay & 0°C. Hn hop phén tmg thu dugc dugc khudy & nhiét d¢ trong phong
trong thoi gian 12 gio. Sau khi phan tng hoan thanh, hdn hgp phan g duoc toi bing

nudc d4 va chiét bing etylaxetat va cd. Nguyén liéu thd duge tinh ché bang cot séc ky
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trén silicagel rira giai bing hexan:EtOAc d& tao ra chét trung gian 80 (4,25g).
Tdng hop etyl (2E)-3-(1-benzyl-1H-indol-3-yl)prop-2-enoat (chit trung gian 81):

Chét trung gian 81 dugc tdng hop theo quy trinh da dugc &p dung dé tao ra chit
trung gian 7 (so d6 4). San phim thd thu duoc bang cach 1am bay hoi 16p hitu co trong
diéu kién &p sudt giam va tinh ché béng cot silicagel bing cach st dung ete ddu mo:etyl

axetat 1am chét rira giai dé thu duoc chit trung gian 81 (3,85g)

Téng hop etyl 2-(1-benzyl-1H-indol-3-yl)xyclopropancarboxylat chat trung gian
82):

40ml DMSO dugc nap vao binh day tron 3 ¢6 loai dung tich 250ml. TMSOI (2,7g,
12,6mmol), va sau d6 KOH (55mg, 0,98mmol) dugc bd sung vao chit trung gian 81 nay
(3,5g, 11,4mmol). Hén hop phan tmg thu dugc dwoc khudy & nhiét d6 trong phong trong
thoi gian 12 gid. Sau khi phan tmg hoan thanh (dugc theo ddi theo phwong phép séc ky
16p méng (TLC)) hén hop phan tmg dugce t6i bing nude va chiét bing etyl axetat, va co.
Nguyén liéu thd dugc tinh ché bang cot séc ky trén silicagel rira giai bang hexan:EtOAc

dé tao ra chét trung gian 82 (655mg).

Téng hop axit 2-(1-benzyl-1H-indol-3-yl)xyclopropancarboxylic (chit trung gian
83):

Chét trung gian 83 dugc téng hop theo quy trinh da dwoc &p dung d tao ra chit
trung gian 79 (so dd 49).

Quy trinh tdng hop [2-(1-benzyl-1H-indol-3-yl)xyclopropyl](octahydroquinolin-
1(2H)-yl)metanon (chit trung gian 84):

Chét trung gian 84 dugc téng hop theo quy trinh da dugc ap dung dé tao ra Hop
chit c6 cong thire (1) (so dd 2). San phim thé thu duge bing cach lam bay hoi 16p hitu co
trong diéu kién 4p sult gidm va tinh ché bang cot silicagel bing céch sit dung ete diu

mo:etyl axetat lam chét rira giai dé thu duoc chét trung gian 84 (275mg).

Quy trinh tdng hop [2-(1H-indol-3-yl)xyclopropyl](octahydroquinolin-1(2H)-yl)-

metanon (chit trung gian 85):

Sml DMSO dugc dua vao binh ddy tron mét cb loai dung tich 25ml. Tiép theo,
kali-t-butoxit (525mg, 4,66mmol) trong THF dugc bd sung vao chit trung gian 84 nay
(275mg, 0,66mmol), va khudy & nhiét do trong phong trong thoi gian 3 gid. Sau d6, hén
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hop phan tng dugc t6i bing dung dich NH4CI va chiét bing etyl axetat. Céc 16p hiru co
két hop dugc rira bing nuéc DM va dung dich nudc mudi va ¢o. San phim thé thu dugc
duoc tinh ché bang cot silicagel bing cach sir dung ete ddu mo:etyl axetat lam chét rira

giai dé thu dugc chét trung gian 85 ( 18mg).

Quy trinh tong hop hop chét c6 cong thirc (97): Hop chét ¢6 cong thirc (97) dugc
tong hop theo quy trinh da dugc 4p dung d tao ra chét trung gian 77 (so d6 48). San
phém thd thu duge bang cach 1am bay hoi 16p hitu co trong didu kién 4p suit giam va tinh
ché bang cot silicagel bing c4ch st dung ete dau mo:etyl axetat lam chit rira giai dé thu
dugc Hop chét c6 cong thirc (97). '"H NMR (300MHz, CDCI3): 6 7,52-7,58 (m, 1H),
7,13-7,22 (m, 2H), 7,01-7,06 (m, 1H), 6,65-6,78 (m, 1H), 4,41-4,66 (m, 1H), 3,84-4,06
(m, 1H), 3,70 (s, 3H), 2,98-3,33 (m, 1H), 2,42-2,76 (m, 2H), 1,52-1,86 (m, 9H), 1,26-1,45
(m, 6H). LC-MS (M+H)" = 337,2; d9 tinh khiét theo phuong phap HPLC: 96,48%.

Vi du 98: 2-(1H-indol-3-ylmetyl)-3-(octahydroquinolin-1(2H)-y1)-3-

oxopropannitril (98)
| Q,
N
cwg
@(\g
N

(98)

Quy trinh tdng hop hop chét c6 cong thic (98): Hop chit c6 cong thire (98) duogc
téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thie (1) (so dd 2).
San phim tho thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién 4p suét giam va
tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai dé
thu duoc hop chit c6 cong thirc (98). 'H NMR (300MHz, CDCI3): 6 8,11 (s, 1H), 7,48-
7,55 (m, 1H), 7,31-7,34 (d, 1H), 7,09-7,13 (m, 3H), 4,36-4,59 (m, 1H), 3,82-4,03 (m,
1H), 3,26-3,48 (m, 3H), 2,51-2,85 (m, 1H), 2,15-2,30 (m, 1H), 1,93-2,01 (m, 1H), 1,52-
1,64 (m, 11H). LC-MS (M+H)" = 336,2; d6 tinh khiét theo phwong phap HPLC: 92,84%.

Vi du 99: 2-(1 H-indol-3-yloxy)-1-(octahydroquinolin-1(2H)-yl)etanon (99)

@f,ﬁ}%

99)
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Quy trinh téng hop hop chét c6 cong thirc (99): Hop chat ¢ cong thuc (99) duoc
téng hop theo quy trinh da duogc &p dung d tao ra Hop chét c6 cong thic (1) (so dd 2).
San phim tho thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam va
tinh ché bing cot silicagel bing cach st dung ete ddu mé:etyl axetat 1am chét rira giai dé
thu dugc Hop chét cé cong thire (99). 'H NMR (300MHz, CDCI3): § 7,53-7,58 (t, 1H),
7,50 (s, 1H), 7,20-7,23 (d, 1H), 7,09-7,14 (t, 1H), 6,98-7,03 (t, 1H), 6,76-6,77 (t, 1H),
4,57-4,72 (m, 2H), 4,35-4,52 (m, 1H), 3,82-4,02 (m, 1H), 2,54-3,07 (m, 1H), 1,26-1,78
(m, 13H). LC-MS (M+H)" = 313,2; d% tinh khiét theo phuong phap HPLC: 96,80%.

Vi du 100: 2-[(1-metyl-1H-indol-3-yl)oxy]-1-(octahydroquinolin-1(2H)-yl)propan-

1-on (100)
OirN%

(100)

Quy trinh tdng hop hop chit c6 cong thuc (100): Hop chét c6 cong thic (100)
dugc téng hop theo quy trinh d3 duoc 4p dung dé tao ra Hop chit ¢6 cong thirc (1) (so db
2). San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam
va tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chit rira giai
dé thu dugc Hop chét c6 cong thirc (100). 'H NMR (300MHz, CDCI3): 8 7,53-7,55 (m,
1H), 7,14-7,18 (m, 2H), 6,97-6,99 (m, 1H), 6,53-6,55 (t, 1H), 4,71-4,79 (m, 1H), 4,08-
4,58 (m, 2H), 3,58 (d, 3H), 2,47-2,95 (m, 1H), 1,18-1,68 (m, 16H). LC-MS (M+H)" =
341,2; d6 tinh khiét theo phuong phap HPLC: 98,96%.

Vi du 101: metyl 1-[3-(1H-indol-3-yl)-4-metylpentanoyl]decahydroquinolin-4-

carboxylat (101)
a3)
N o

(101)

=z

Quy trinh tong hop hop chit c6 cong thirc (101): Hop chit c6 cong thirc (101)
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dugc téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché béng cot silicagel bing cach sir dung ete ddu mé:etyl axetat 1am chit rira giai
dé thu dugc hop chit ¢é cong thic (101). 'H NMR (300MHz, CDCI3): § 8,02 (s, 1H),
1,56-7,59 (d, 1H), 7,23-7,26 (m, 1H), 7,06-7,11 (t, 1H), 6,97-7,04 (t, 1H), 6,91-6,92 (d,
1H), 4,00-4,09 (m, 1H), 3,66-3,67 (d, 1H), 3,56 (s, 3H), 3,45-3,49 (d, 1H), 3,17-3,24 (m,
1H), 2,66-2,81 (m, 2H), 2,24-2,28 (m, 1H), 1,97-2,15 (m, 1H), 1,07-1,78 (m, 11H), 0,93-
0,96 (d, 3H), 0,77-0,80 (d, 3H). LC-MS (M+H)" = 411,3; d¢ tinh khiét theo phuong phap
HPLC: 94,17%.

Vi du 102: metyl 1-[3-(1H-indol-3-yl)butanoyl]decahydroquinolin-4-carboxylat

(102)

N\
N

(102)

Quy trinh tdng hop hop chét c6 cong thirc (102): Hop chét ¢ cong thirc (102)
dugc téng hop theo quy trinh da dugc dp dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San pham thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam
va tinh ché bang cot silicagel bing cach st dung ete ddu mé:etyl axetat lam chét rira giai
dé thu dwgc Hop chét c6 cong thire (102). 'H NMR (300MHz, CDCI3): § 7,99 (s, 1H),
1,59-7,65 (m, 1H), 7,25-7,28 (d, 1H), 6,97-7,12 (m, 2H), 6,94-6,95 (d, 1H), 4,00-4,23 (m,
1H), 3,52-3,65 (m, 4H), 2,69-2,79 (m, 1H), 2,43-2,57 (m, 1H), 2,37 (s, 1H), 0,95-2,01 (m,
16H). LC-MS (M+H)" = 383,3; d0 tinh khiét theo phuong phap HPLC: 95,38%.

Vidy 103: 1-[3-(1 H-indol-3-yl)butanoyl]octahydroquinolin-4(1H)-on (103)

(e} R, Qo
@cg .
i
(103)

Quy trinh téng hop hop chét co cong thie (103): Hop chit ¢6 cong thuc (103)
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duoc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (1) (so dd
2). San pham thd thu dugc bing cach lam bay hoi 16p hitu co trong didu kién ap suit giam
va tinh ché bing cdt silicagel bing cach st dung ete ddu mo:etyl axetat 1am chit rira giai
dé thu duoc hop chét c6 cong thie (103). '"H NMR (300MHz, CDCI3): § 8,08 (s, 1H),
1,57-7,67 (m, 1H), 7,24-7,30 (m, 1H), 6,97-7,11 (m, 3H), 4,45-4,85 (m, 1H), 3,62-3,67
(m, 3H), 1,11-3,31 (m, 16H). LC-MS (M+H)" = 339,2; d tinh khiét theo phuong phap
HPLC: 81,37%.

Vidu 104: 1-[3-(1H-indol-3-yl)-4-metylpentanoyl]octahydroquinolin-4(1 H)-on

(104)
[e} N/ go
(%j
N

(104)

Quy trinh tdng hop hop chét ¢6 cong thirc (104): Hop chét c6 cong thic (104)
duoc tdng hop theo quy trinh da duogc &p dung dé tao ra Hop chét c6 cong thic (1) (so @b
2). San pham thé thu duge bing cach lam bay hoi 16p hitu co trong didu kién ap suit giam
va tinh ché bang cot silicagel bing cach sit dung ete du mo:etyl axetat 1am chét rtra giai
dé thu duogc Hop chét c6 cong thirc (104). '"H NMR (300MHz, CDCI3): & 7,94 (s, 1H),
1,55-7,61 (m, 1H), 7,23-7,25 (m, 1H), 6,95-7,09 (m, 3H), 4,44-4,84 (m, 1H), 3,63-3,70
(m, 1H), 3,14-3,24 (m, 1H), 1,94-2,98 (m, 15H), 1,06-1,08 (d, 3H), 1,00-1,01 (d, 3H).
LC-MS (M+H)" = 367,3; d6 tinh khiét theo phuong phap HPLC: 96,24%.

Vi du 105: axit 1-[3-(1H-indol-3-yl)-4-metylpentanoyl] decahydroquinolin-4-
carboxylic (105)
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So d6 quy trinh tdng hop-51

OMe _ OH
0.
N o) N (e}
gﬁ g
N\ N\ 4

Chat trung gian 86 (105)

Téng hop metyl 1-[3-(1 H-indol-3-yl)-4-metylpentanoyl] decahydroquinolin-4-
carboxylat (chét trung gian 86):

Chét trung gian 86 duoc téng hop theo quy trinh dd dugc 4p dung dé tao ra (49)
(so db 32).

Quy trinh tdng hop hop chit c6 cong thie (105): Hop chét c6 cong thirc (105)
duoc tdng hop theo quy trinh dd dwoc ap dung d tao ra chit trung gian 3 (so dd 1). 'H
NMR (300MHz, CDCI3): § 7,97-8,00 (d, 1H), 7,56-7,59 (d, 1H), 7,23-7,25 (d, 1H), 6,97-
7,11 (m, 2H), 6,92-6,93 (d, 1H), 4,04-4,21 (m, 1H), 3,37-3,64 (m, 1H), 3,07-3,19 (m,
1H), 2,63-2,90 (m, 2H), 1,34-2,28 (m, 14H), 0,94-0,96 (, 3H), 0,75-0,80 (d, 3H) LC-MS
(M+H)" = 397,2; d6 tinh khiét theo phuong phap HPLC: 97,21%.

Vi du 106: 1-(4-hydroxyoctahydroquinolin-1(2H)-yl1)-3-(1 H-indol-3-yl)butan-1-on

O, / gOH
N,
CE%—Y
N
H

(106)

(106)

Quy trinh tdng hop hop chit cé cong thirc (106): Hop chat c¢6 cong thuc (106)
duoc tong hop theo quy trinh da duoc &p dung dé tao ra Hop chét ¢6 cong thic (1) (so dd
2). San phim thd thu dwoc bing cach lam bay hoi 16p hitu co trong didu kién 4p suét giam
va tinh ché bang cot silicagel bing cach sir dung ete ddu mo:etyl axetat 1am chét rira giai
dé thu duoc hop chét c6 cong thic (106). '"H NMR (300MHz, CDCI13): 6 7,91 (s, 1H),
1,60-7,62 (d, 1H), 7,27 (m, 1H), 7,01-7,13 (m, 2H), 6,95 (s, 1H), 3,89-4,51 (m, 1H), 3,56-
3,61 (m, 2H), 3,12-3,29 (m, 2H), 1,53-2,76 (m, 13H), 1,36-1,40 (m, 3H). LC-MS (M+H)"
= 341,3; d tinh khiét theo phuong phap HPLC: 89,75%.
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Vi du 107: mudi natri cia axit 1-[3-(1H-indol-3-yl)-4-metylpentanoyl] decahydro-

o}
N ONa
@gj
N

(107)
So d quy trinh tdng hop-52

OH O'Na*
o .
N fo) N 0
8§ %Q
A\ A\
N N

(105)

quinolin-4-carboxylic (107)

(107)

Quy trinh tdng hop hop chét c6 cong thic (107): MeOH va nude, NaHCO;
(0,063mmol) duoc bd sung vao dung dich da dugc khudy chira Hop chét c6 cOng thirc
(105) (25mg, 0,063mmol) trong THF & 0°C. Hdn hop phan tmg nay duoc khudy & nhiét
d6 trong phong trong thoi gian 30 phut. Sau khi phéan (ng hoan thanh, hdn hop phan tmg
ndy dugc c¢6. Nguyén liéu thé thu dugc duge nghién ciing voi ete dé tao ra Hop chit c6
cong thirc (107) (24mg) & dang rén mau trdng,'H NMR (300MHz, DMSO-d6): § 10,90 (s,
1H), 7,44-7,52 (m, 1H), 7,28-7,31 (d, 1H), 6,92-7,05 (m, 3H), 4,17 (m, 1H), 3,70-3,90
(m, 1H), 3,165-3,21 (m, 4H), 2,64-2,67 (m, 2H), 1,40 dén 2,31 (m, 11H), 0,80-0,90 (m,
6H). LC-MS (M+H)" = 397,2; d6 tinh khiét theo phuong phap HPLC: 89,15%.

Vi du 108: 4,4,4-triflo-3-hydroxy-3-(1 H-indol-3-yl)-1-(octahydroquinolin-1(2H)-

yl)butan-1-on (108)
N
N

(108)

Quy trinh téng hop hop chét c6 cong thuc (108): Hop chit c6 cong thirc (108)
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dugc téng hop theo quy trinh da dugc &p dung dé tao ra Hop chit c6 cong thirc (1) (so dd
2). San phém thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sudt giam
va tinh ché bang cot silicagel bang céch sir dung ete diu mo:etyl axetat 1am chét rira giai
dé thu dugc hop chit ¢6 cong thire (108). 'H NMR (300MHz, CDCI3): § 8,15 (s, 1H),
7,70 (m, 1H), 7,29-7,37 (m, 3H), 7,08-7,12 (m, 1H), 4,25-4,43 (m, 1H), 3,51-3,62 (m,
1H), 3,29-3,37 (m, 1H), 2,76-3,05 (m, 1H), 1,30-1,82 (m, 14H). LC-MS (M+H)" = 395,1;
d6 tinh khiét theo phuong phap HPLC: 97,32%.

Vi du 109: 2-(1H-indol-3-yl)-4-(octahydroquinolin-1(2H)-yl)-4-oxobutannitril

. o N%
NC
@c%j
N

(109)

(109)

Quy trinh tong hop hop chét c6 cong thic (109): hop chét cé cong thire 109) duge
téng hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chéit c6 cong thire (1) (so dd 2).
San pham thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam va
tinh ché bing cot silicagel bang céch sir dung ete ddu mo:etyl axetat 1am chét rira giai dé
thu dugc Hop chét c6 cong thirc (109). "H NMR (300MHz, CDCI3): 6 8,15 (s, 1H), 7,61-
7,66 (t, 1H), 7,32-7,36 (m, 1H), 7,20-7,25 (m, 2H), 7,08-7,17 (m, 1H), 4,66-4,72 (m, 1H),
4,40-4,62 (m, 1H), 3,37-3,48 (m, 1H), 2,48-3,13 (m, 3H), 1,30-1,84 (m, 13H). LC-MS
(M+H)" =336,1; d tinh khiét theo phuong phap HPLC: 98,95%.

Vi du 110: 3-(1H-indol-3-yl)-3-metyl-2-(octahydroquinolin-1(2H)-ylcarbonyl)but-

annitril (110)
N%
cN ‘
N
N

(110)

Quy trinh téng hop hop chit ¢6 cong thirc (110): Hop chét ¢6 cong thie (110)
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dugce tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong didu kién 4p sut giam
va tinh ché bang cot silicagel bing cach su dung ete diu mo:etyl axetat lam chét rira giai
dé thu duoc hop chit c6 cdng thue (110). 'H NMR (300MHz, CDCI3): 6 8,08 (s, 1H),
1,61-7,72 (m, 1H), 7,30-7,33 (m, 1H), 7,01-7,16 (m, 3H), 4,35-4,40 (m, 1H), 3,00-3,20
(m, 1H), 2,25-2,41 (m, 2H), 1,07-1,78 (m, 19H). LC-MS (M-H)+ = 362,4; d6 tinh khiét
theo phuong phap HPLC: 95,88%.

Vidu 111: 3-(4-flo-1H-indol-3-yl)-4-metyl-1-(octahydroquinolin-1(2H)-yl)pentan-

l-on (111)
ehS

(111)

Quy trinh téng hop hop chit co cong thire (111): Hop chét ¢6 cong thirc (111)
duoc tong hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cdng thic (1) (so dd
2). San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai
dé thu dugc Hop chét ¢6 cong thie (111). 'H NMR (300MHz, CDCI3): 4 8,19-8,23 (d,
1H), 7,09-7,12 (d, 1H), 7,05 (m, 1H), 6,97 (m, 1H), 6,73-6,81 (m, 1H), 4,36-4,50 (m, 1H),
3,59-3,79 (m, 1H), 3,00-3,30 (m, 1H), 2,60-2,96 (m, 2H), 2,10-2,45 (m, 1H), 1,00-1,48
(m, 14H), 0,75-0,88 (m, 6H). LC-MS (M+H)" = 371,2; d tinh khiét theo phuong phép
HPLC: 99,54%.

Vi du 112: 3-(4-flo-1H-indol-3-yl)-4-metyl-1-(4a-metyloctahydroquinolin-1(2H)-

yl)pentan-1-on (112)
o F
N
F %
N
” -

(112)

Quy trinh téng hop hop chét c6 cong thuc (112): Hop chit c6 cong thirc (112)
dugce tdng hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chét c6 cdng thire (1) (so dd
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2). San phém thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam
va tinh ché bing cot silicagel bang cach sir dung ete ddu md:etyl axetat 1am chét rira giai
dé thu dugc hop chit c6 cong thirc (112). 'H NMR (300MHz, CDCI3): § 8,28-8,34 (d,
1H), 7,07-7,12 (m, 1H), 6,95-7,04 (m, 2H), 6,68-6,76 (m, 1H), 4,12-4,43 (m, 1H), 3,58-
3,67 (m, 1H), 3,25-3,39 (m, 1H), 2,92-3,00 (m, 1H), 2,68-2,87 (m, 2H), 2,43-2,56 (m,
1H), 1,21-2,03 (m, 12H), 0,77-1,04 (m, 9H). LC-MS (M+H)" = 385,3; d6 tinh khiét theo
phuong phéap HPLC: 98,01%.

Vi du 113: 3-(1-metyl-1H-indol-3-yl)-1-(4a-metyloctahydroquinolin-1(2H)-

ylbutan-1-on (113) ‘
o %
N ‘
&)
Z N
\

(113)

Quy trinh téng hop hop chit ¢ cong thuc (113): Hop chét ¢ cong thirc (113)
dugc tong hop theo quy trinh d4 dugc ap dung dé tao ra Hop chat cé cong thire (1) (so dd
2). San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam
va tinh ché bing cot silicagel bing cach sir dung ete ddu mo:etyl axetat 1am chit rira giai
dé thu dugc Hop chit c6 cong thirc (113). "H NMR (300MHz, CDCI3): § 7,56-7,60 (m,
1H), 7,20-7,22 (m, 1H), 7,11-7,16 (t, 1H), 6,99-7,04 (t, 1H), 6,80-6,82 (d, 1H), 3,80-3,83
(m, 1H), 3,66-3,73 (m, 3H), 3,53-3,62 (m, 1H), 2,64-2,82 (m, 4H), 2,49-2,59 (m, 2H),
1,52-2,15 (m,10H), 1,34-1,42 (m, 6H). LC-MS (M+H)" = 353,3; d6 tinh khiét theo
phuong phap HPLC: 88,48%.

Vi dy 114: 3-(4-flo-1H-indol-3-yl)-1-(4a-metyloctahydroquinolin-1(2H)-yl)butan-

1-on (114)
O N%
C&)
N

(114)

Quy trinh tdng hop hop chét c6 cong thire (114): Hop chét ¢6 cong thic (114)
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duoc tdng hop theo quy trinh da dwoc ap dung dé tao ra Hop chit c6 cong thire (1) (so dd
2). San pham thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam
va tinh ché bang cot silicagel bing cach st dung ete diu md:etyl axetat 1am chét rira giai
d thu duoc (114). "H NMR (300MHz, CDCI3): § 8,13 (s, 1H), 6,96-7,07 (m, 2H), 6,92-
6,93 (m, 1H), 6,65-6,73 (m, 1H), 4,20-4,48 (m, 1H), 3,38-3,65 (m, 2H), 2,80-2,97 (m,
1H), 2,37-2,59 (m, 1H), 1,14-1,97 (m, 16H), 0,76-0,79 (m, 3H). LC-MS (M+H)" = 357,3;
d6 tinh khiét theo phwong phap HPLC: 98,46%.

Vi du 115: 3-(4-flo-1H-indol-3-yl)-4-metyl-1-(4a-metyloctahydroquinolin-1(2H)-

yl)pentan-1-on, pic-1) (115)
g
F H
A\
N

(115 pic 1)

Quy trinh tdng hop hop chét c6 cong thire (115) (Pic-1): hdn hop gdm céc chit
ddng phan cta hop chét c6 cong thire (112) duoc tach theo phuong phap sic ky 1ong cao
&p pha dao dé tao ra Hop chit c6 cong thic (115) (pic 1). '"H NMR (300MHz, CDCI3): 8
8,31 (d, 1H), 7,02-7,05 (d, 1H), 6,92-6,99 (m, 1H), 6,85 (s, 1H), 6,62-6,68 (t, 1H), 4,05-
4,36 (m, 1H), 3,17-3,57 (m, 2H), 2,85-2,95 (m, 2H), 2,66-2,68 (m, 1H), 1,58-2,63 (m,
13H), 0,69-0,96 (m, 9H). LC-MS (M+H)" = 385,3; sic ky long cao 4p do tinh khiét:
99,62%. Cot: Zorbax eclipse XDB-C18, 4,6X150mm, 5uM; thoi gian luu = 16,97 phut;
Pha dong: MeCN:H20 (6:4).

Vi du 116: 3-(4-flo-1H-indol-3-yl)-4-metyl-1-(4a-metyloctahydroquinolin-1(2H)-
yl)pentan-1-on pic-2) (116)

(116 pic 2)

Quy trinh téng hop hop chét c6 cong thirc (116) (Pic-2): hén hop gém cac chét
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ddng phéan ciia hop chat c6 cong thirc (112) duoc tach theo phuong phép sic ky 1ong cao
&p pha ddo d tao ra Hop chét c6 cong thic (116) (pic-2). '"H NMR (300MHz, CDCI3): &
8,47 (s, 1H), 7,02-7,05 (d, 1H), 6,87-6,98 (m, 2H), 6,85 (s, 1H), 6,60-6,88 (t, 1H), 4,04-
4,37 (m, 1H), 3,24-3,60 (m, 1H), 2,85-2,95 (m, 1H), 2,65-2,76 (m, 2H), 1,58-2,46 (m,
13H), 0,69-0,96 (m, 9H). LC-MS (M+H)" = 385,3; d6 tinh khiét theo phuong phap
HPLC: 98,53%. Cot: Zorbax eclipse XDB-C18, 4,6X150mm, 5uM; thoi gian luu = 17,70
phut; Pha dong: MeCN:H20 (6:4).

Vi du 117: 3-(1H-indol-3-yl)-4-metyl-1-(octahydroquinolin-1(2H)-yl)pentan-1-on
(120)

N
H
(117 pic 1)

Quy trinh téng hop hop chit c6 cong thirc (117) (pic-1): hdn hop gdm cac chét
ddng phén ctia hop chét c6 cong thirc (95) duoc tach bang cach 4p dung phwong phéap sic
ky déo pha 1dng cao 4p diéu ché dé tao ra Hop chat c6 cong thirc (117) (pic-1). 'H NMR
(300MHz, CDCI3): 6 7,92 (s, 1H), 7,55-7,63 (m, lH), 7,25-7,28 (d, 1H), 7,00-7,10 (m,
2H), 6,91-6,93 (m, 1H), 4,31-4,47 (m, 1H), 3,34-3,49 (m, 1H), 3,04-3,22 (m, 1H), 2,52-
2,86 (m, 1H), 2,33-2,37 (m, 2H), 1,08-2,28 (m, 14H), 0,90-1,00 (m, 6H). LC-MS (M+H)"
= 353,3; séc ky long cao 4p do tinh khiét: 97,76%. Cot: Zorbax eclipse XDB-C18,
4,6X150mm, SuM; thoi gian luu = 18,77 phut; Pha dong: MeCN: 0,01% TFA trong H20,
thoi gian chay: 30 phat.

Vi du 118: 3-(1H-indol-3-yl)-4-metyl-1-(octahydroquinolin-1(2H)-yl)pentan-1-on

(pic-2) (118)
o}
N H
S
A\
N

(118 pic 2)
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Quy trinh tdng hop hop chit c6 cong thic (118) (pic-2): hdn hop gdm céc chét
ddng phan cua hop chit ¢6 cong thirc (95) duoc tach bang cach ap dung phuong phép séc
ky d4o pha 16ng cao &p didu ché dé tao ra Hop chét c6 cong thie (118) (pic-2). '"H NMR
(300MHz, CDCI3): 8 7,91 (s, 1H), 7,56-7,59 (m, 1H), 7,24-7,27 (d, 1H), 6,97-7,09 (m,
2H), 6,92-6,94 (m, 1H), 4,31-4,46 (m, 1H), 3,34-3,64 (m, 1H), 3,17-3,26 (m, 1H), 2,67-
2,87 (m, 2H), 2,03-2,41 (m, 1H), 1,08-2,28 (m, 14H), 0,91-0,94 (m, 6H). LC-MS (M+H)"
= 353,3; d6 tinh khiét theo phuong phap séc ky l6ng cao ap: 97,40%. Cot: Zorbax eclipse
XDB-C18, 4,6X150mm, 5uM; thoi gian luu = 19,07 phut; Pha dong: MeCN: 0,01% TFA
trong H20, thoi gian chay: 30 phut.

Vi du 119: 3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on (pic-1)

(119)
N H
H
@%j
N

(119 pic 1)

Quy trinh tdng hop hop chit co cong thie (119) (Pic-1): hdn hop gdém cac chét
ddng phén ctia Hop chét c6 cong thie (1) dugc tach bang cach 4p dung phuong phép sic
ky déo pha 16ng cao ap diéu ché dé tao ra Hop chét c6 cbng thuc (119) (pic-1). 8 7,92 (s,
1H), 7,58-7,65 (m, 1H), 7,27-7,30 (d, 1H), 7,00-7,13 (m, 2H), 6,93-6,96 (m, 1H), 4,30-
4,60 (m, 1H), 3,50-3,58 (m, 1H), 2,60-2,90 (m, 1H), 2,30-2,55 (m, 2H), 0,78-1,67 (m,
17H). LC-MS (M+H)" = 325,3; d tinh khiét theo phuong phap HPLC: 99,59%. Cot:
Zorbax eclipse XDB-C18, 4,6X150mm, 5uM; thoi gian luu = 13,37 phut; Pha dong:
MeCN: H20 (50:50).

Vi du 120: 3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on (pic-2)

(120)
o %
N H
H
cc@f

(120 pic 2)
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Quy trinh tong hop hop chit c6 cong thirc (120) (pic-2): hdn hop gdm céc chit
ddng phan cta Hop chit c6 cong thie (1) duge tach bing cach ap dung phuong phap séc
ky dao pha 1dng cao 4p didu ché dé tao ra Hop chét c6 cdng thie (120) (pic-2). 'H NMR
(300MHz, CDCI3): 8 7,90 (s, 1H), 7,59-7,63 (m, 1H), 7,26-7,30 (d, 1H), 7,00-7,13 (m,
2H), 6,94-6,95 (m, 1H), 4,30-4,60 (m, 1H), 3,56-3,65 (m, 1H), 2,43-2,89 (m, 3H), 0,79-
1,64 (m, 17H). LC-MS (M+H)" = 325,2; d¢ tinh khiét theo phuong phap HPLC: 98,57%.
Cot: Zorbax eclipse XDB-C18, 4,6X150mm, 5pM; thoi gian luu = 14,37 phit; Pha dong:
MeCN: H20 (50:50).

Vidu 121: 3-(4-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on

Sl

(121)

(121)

Quy trinh téng hop hop chét c6 cong thie (121): Hop chét ¢6 cong thic (121)
duoc tdng hop theo quy trinh d& duge 4p dung dé tao ra Hop chét c6 cong thuc (1) (so @6
2). San phim thd thu dwoc bing c4ch lam bay hoi 16p hitu co trong diéu kién 4p suét giam
va tinh ché bang cot silicagel bing cach sit dung ete dau fné:etyl axetat 1am chét rira giai
dé thu dwoc Hop chit ¢6 cong thire (121). 'H NMR (300MHz, CDCI3): § 8,85-8,88 (d,
1H), 6,98-7,08 (m, 1H), 6,92-6,97 (m, 1H), 6,85 (s, 1H), 6,62-6,72 (m, 1H), 4,41-4,59 (m,
1H), 3,54-3,79 (m, 2H), 2,37-3,04 (m, 3H), 1,52-1,63 (m, 6H), 1,46-1,47 (m, 2H), 1,37 (s,
SH), 1,32-1,34 (m, 3H). LC-MS (M+H)" = 343,2; d6 tinh khiét theo phuong phap HPLC:
96,57%.

Vidu 122: 3-(4-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on

(pic-1) (122)
0 N%
CE{)(
N

(122, pic 1)
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Quy trinh téng hop hop chit ¢6 cong thuc (122) (pic-1): Hop chét c6 cong thirc
(122) (pic-1) duge téng hop theo quy trinh da duge &p dung dé tao ra Hop chét ¢6 cong
thitc (1) (so d6 2). San phim thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu
kién &p suét giam va tinh ché bing cot silicagel bang cach sir dung ete diu mo:etyl axetat
1am chét rira giai & thu dugce Hop chét c6 cong thitc (122) (pic-1). "H NMR (300MHz,
CDCI3): 6 8,10 (s, 1H), 6,96-7,07 (m, 2H), 6,93 (d, 1H), 6,67-6,75 (m, 1H), 4,45-4,59 (m,
1H), 3,55-3,69 (m, 2H), 2,41-2,96 (m, 3H), 0,76-1,60 (m, 16H). LC-MS (M+H)" = 343,2;
d6 tinh khiét theo phuong phap HPLC: 97,18%.

Vidu 123: 3-(4-flo-1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on

(pic-2) (123)
Q N
o
A\
N

(123, pic 2)

Quy trinh tdng hop hop chét c6 cong thirc (123) (pic-2): Hop chit ¢6 cong thirc
(123) (pic-2) duoc téng hop theo quy trinh d& duoc &p dung d tao ra Hop chit c6 cong
thtre (1) (so d6 2). San phim tho thu dugc bang c4ch 1am bay hoi 16p hitu co trong diéu
kién 4p sudt giam va tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat
1am chit rira giai dé thu duogc Hop chét c6 cong thirc (123) (pic-2). "H NMR (300MHz,
CDCI3): 8 8,08 (s, 1H), 6,96-7,07 (m, 2H), 6,93-6,94 (d, 1H), 6,65-6,75 (m, 1H), 4,40-
4,59 (m, 1H), 3,55-3,69 (m, 2H), 2,41-2,96 (m, 3H), 0,76-1,60 (m, 16H). LC-MS (M+H)"
= 343,2; d6 tinh khiét theo phwong phap HPLC: 95,41%.

Vi du 124: 3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on (pic-1)

3 ©

(124, pic 1)

(124)
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Quy trinh téng hop hop chit ¢6 cong thuc (124) (pic-1): Hop chit c6 cong thirc
(124) (pic-1) dugc tdng hop theo quy trinh da dugc &p dung d tao ra Hop chét c6 cdng
thire (1) (so @b 2). San phdm thd thu dugc bang cach lam bay hoi 16p hitu co trong diéu
kién &p suét giam va tinh ché bang cot silicagel bing cach sir dung ete ddu mo:etyl axetat
1am chét rira giai dé thu dugc Hop chét c6 cong thic (124) (pic-1). "H NMR (300MHz,
CDCI3): 6 7,93 (s, 1H), 7,59-7,65 (m, 1H), 7,27-7,30 (d, 1H), 7,00-7,13 (m, 2H), 6,95 (s,
1H), 4,40-4,61 (m, 1H), 3,46-3,65 (m, 2H), 2,37-2,92 (m, 4H), 1,61-1,64 (m, 6H), 1,36-
1,47 (m, 5H), 1,26-1,29 (m, 4H). LC-MS (M+H)" = 325,2; d¢ tinh khiét theo phuong
phap HPLC: 93,69%.

Vi du 125: 3-(1H-indol-3-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-on (pic-2)

oy 0

(125, pic 2)

(125)

Quy trinh tdng hop hop chit c6 cong thirc (125) (pic-2): Hop chét ¢ cong thirc
(125) (pic-2) dugc tdng hop theo quy trinh da duge ap dung dé tao ra Hop chét c6 cong
thite (1) (so dd 2). San phim thé thu duoc bang cach 1am bay hoi 16p hitu co trong diéu
kién &p suét giam va tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat
1am chat rira giai dé thu duoc Hop chit c¢6 cong thuc (125) (pic-2). '"H NMR (300MHz,
CDCI3): 6 7,94 (s, 1H), 7,59-7,65 (m, 1H), 7,27-7,30 (d, 1H), 7,02-7,13 (m, 2H), 7,00 (s,
1H), 4,40-4,61 (m, 1H), 3,46-3,64 (m, 2H), 2,42-2,97 (m, 4H), 1,64-1,91 (m, 6H), 1,41-
1,47 (m, 5H), 1,36 (m, 4H). LC-MS (M+H)" = 325,2; d¢ tinh khiét theo phuong phép
HPLC: 94,79%.

Vi dy 126: 3-(4-clo-1H-indol-3-yl)-1-[trans-(4a,8a)-octahydroquinolin-1(2H)-yl]b-

utan-1-on (126)
N3 Qs
ci
A\
N

H

(126)
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Quy trinh tbng hop hop chit c6 cong thie (126): Hop chit c6 cong thirc (126)
duoc tdng hop theo quy trinh da duogc &p dung @ tao ra Hop chét c6 cong thirc (1) (so dd
2). San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché bing cot silicagel bang cach sir dung ete diu mo:etyl axetat 1am chét rira giai
dé thu dugc hop chit 6 cong thic (126). '"H NMR (300MHz, CDCI3): § 8,32 (s, 1H),
7,12 (s, 1H), 6,99-7,04 (m, 3H), 3,68-4,16 (m, 1H), 2,98-3,22 (m, 2H), 2,25-2,85 (m, 1H),
0,65-1,85 (m, 18H). LC-MS (M+H)" = 359,2; d6 tinh khiét theo phuong phap HPLC:
84,27%.

Vi du 127: Etyl 1-[3-(4-clo-1H-indol-3-yl)butanoyl] octahydroquinolin-4a(2H)-

carboxylat (127)
(e [o]
N

N\
H

(127)

Quy trinh tdng hop hop chét c6 cong thic (127): Hop chit c6 cong thirc (127)
duoc téng hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chit c6 cdng thirc (1) (so dd
2). San pham thd thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam
va tinh ché bang cot silicagel bang c4ch sir dung ete diu mo:etyl axetat 1am chét rira giai
dé thu dugc Hop chét c6 cong thic (127). 'H NMR (300MHz, CDCI3): § 8,06 (s, 1H),
6,99-7,02 (m, 4H), 3,99-4,10 (m, 5H), 2,66-3,08 (m, 2H), 1,74-2,50 (m, 13H), 1,33-1,36
(m, 6H). LC-MS (M+H)" = 431,2; d tinh khiét theo phuong phap HPLC: 94,82%.

Vi du 128: 3-(4-clo-1H-indol-3-yl)-1-(4a-phenyloctahydroquinolin-1(2H)-

yl)butan-1-on (128)
e
N

(128)

Quy trinh tdng hop hop chét ¢o cong thie (128): Hop chit co cong thuc (128)
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duoc tdng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so 46
2). Sén phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p sut giam
va tinh ché bing cot silicagel bing cach st dung ete diu mo:etyl axetat 1am chit rira giai
dé thu duoc Hop chét c6 cong thirc (128). '"H NMR (300MHz, CDCI3): & 8,01 (s, 1H),
7,60-7,62 (d, 2H), 7,11-7,19 (m, 3H), 7,02 (m, 1H), 6,98 (d, 3H), 3,80-4,21 (m, 2H), 3,17-
3,23 (m, 1H), 2,80-2,92 (m, 2H), 2,41-2,49 (m, 2H), 0,78-2,15 (m, 14H). LC-MS (M+H)"
=435,2; d6 tinh khiét theo phuong phap HPLC: 88,09%.

Vi du 129: axit 1-[3-(4-clo-1H-indol-3-yl)butanoyl]octahydroquinolin-4a(2H)-
carboxylic (129)

(129)

Quy trinh téng hop hop chét c6 cong thic (129): Hop chét c6 cong thirc (129)
duoc téng hop theo quy trinh d4 duoc 4p dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San phim thd thu duogc bang cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam
va tinh ché bing cot silicagel bang céch sir dung ete dau mo:etyl axetat 1am chét rira giai
dé thu dugc Hop chat ¢6 cong thic (129). 'H NMR (300MHz, DMSO-d6): § 12,24 (s,
1H), 11,15 (s, 1H), 7,24-7,31 (m, 2H), 6,97-7,01 (m, 2H), 3,92-3,95 (m, 1H), 3,26 (m,
2H), 2,72-2,76 (m, 2H), 1,21-2,40 (m, 16H). LC-MS (M+H)" = 403,2; d tinh khiét theo
phuong phap HPLC: 99,09%.

Vi du 130: 3-(4-clo-1H-indol-3-yl)-1-[4a-(hydroxymetyl) octahydroquinolin-

1(2H)-yl]butan-1-on (130)
o) OH
N
geas)
N
N

(130)

Quy trinh tdng hop hop chit c6 cong thuc (130): Hop chit c6 cong thirc (130)
dugc téng hop theo quy trinh d& duogc &p dung dé tao ra Hop chit c6 cdng thirc (1) (so dd
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2). San phim thd thu duoc bang cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam
va tinh ché bing cot silicagel bing cach sir dung ete diu mo:etyl axetat 1am chét rira giai
dé thu dwoc Hop chit c6 cong thirc (130). '"H NMR (300MHz, CDCI3): 6 8,10 (s, 1H),
7,16 (m, IH), 7,02-7,03 (d, 1H), 6,98-7,00 (m, 2H), 3,87-4,00 (m, 1H), 3,46-3,71 (m,
1H), 2,79-2,98 (m, 3H), 2,44-2,52 (m, 1H), 1,37-1,81 (m, 17H). LC-MS (M+H)" = 389,2;
d6 tinh khiét theo phuong phap HPLC: 93,28%.

Vi du 131: 1-[4a-(hydroxymetyl)octahydroquinolin-1(2H)-yl]-3-(1 H-indol-3-y1)b-

utan-1-on (131)
o OH
N,
N

(131)

Quy trinh tdng hop hop chét c6 cong thirc (131): Hop chét ¢ cong thirc (131)
dugc téng hop theo quy trinh da dugc ép dung dé tao ra Hop chét c6 cong thuc (1) (so dd
2). San phim thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché bang cot silicagel bing cach st dung ete diu mo:etyl axetat lam chét rira giai
dé thu dwoc Hop chét c6 cong thie (131). '"H NMR (300MHz, CDCI3): § 7,94 (s, 1H),
7,60-7,63 (d, 1H), 7,27-7,30 (d, 1H), 7,01-7,13 (m, 2H), 6,96-6,97 (m, 1H), 3,32-3,76 (m,
3H), 2,79-2,84 (m, 3H), 2,44-2,62 (m, 2H), 1,62-1,96 (m, 12H), 1,36-1,38 (d, 3H). LC-
MS (M+H)" = 355,2; do tinh khiét theo phwong phap HPLC: 97,69%.

Vi du 132: 1-(4a-hydroxyoctahydroquinolin-1(2H)-yl)-3-(4-metyl-1 H-indol-3- yl)-

butan-1-on (132)
: ”5 %om
N
N

(132)

Quy trinh tdng hop hop chét c6 cong thie (132): Hop chit c6 cong thic (132)
duoc téng hop theo quy trinh d& dugc 4p dung dé tao ra Hop chit c6 cdng thic (1) (so dd

2). San phim thd thu dwoc bing cach lam bay hoi 16p hitu co trong didu kién 4p suit giam
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va tinh ché bing cot silicagel bang céch sir dung ete dau mo:etyl axetat 1am chat rira giai
dé thu dugc hop chat ¢6 cong thie (132). '"H NMR (300MHz, CDCI3): § 7,96 (s, 1H),
7,10-7,13 (m, 1H), 6,94-7,01 (m, 2H), 6,76-6,78 (d, 1H), 4,40-4,53 (m, 1H), 3,86-3,95
(m, 1H), 3,41-3,66 (m, 1H), 2,71-3,01 (m, 2H), 2,66-2,68 (m, 3H), 2,28-2,60 (m, 2H),
1,31-1,99 (m, 14H). LC-MS (M+H)" = 355,2; d6 tinh khiét theo phuong phap HPLC:
91,85%.

Vi du 133: 3-(1H-indol-3-yl)-4-metyl-1-(octahydro-4 H-1,4-benzoxazin-4-
yl)pentan-1-on (133)

0, //\0

N,

3
N

(133)

Quy trinh tdng hop hop chit c6 cong thirc (133): Hop chit c6 cong thirc (133)
duoc téng hop theo quy trinh d4 dugc dp dung dé tao ra Hop chét c6 cong thirc (1) (so d6
2). San phdm thé thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit gidm
va tinh ché bing cot silicagel bing céch sir dung ete diu mo:etyl axetat 1am chét rira giai
dé thu duogc hop chét c6 cong thire (133). '"H NMR (300MHz, CDCI3): § 7,98 (s, 1H),
7,56-7,58 (d, 1H), 7,26-7,28 (d, 1H), 6,97-7,11 (m, 2H), 6,92-6,93 (d, 1H), 4,01-4,22 (m,
1H), 3,29-3,57 (m, 3H), 3,10-3,25 (m, 2H), 2,64-2,94 (m, 2H), 1,99-2,39 (m, 1H), 1,67-
1,84 (m, 1H), 1,15-1,21 (m, 5H), 0,95-0,99 (m, 4H), 0,76-0,83 (m, SH). LC-MS (M+H)"
= 355,2; d tinh khiét theo phuong phap HPLC: 98,87%.

Vi dy 134: 4-metyl-3-(1-metyl-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-

yl)pentan-1-on (134)
A
O

N
N

(134)

Quy trinh tdng hop hop chét c6 cong thirc (134): Hop chit c6 cong thirc (134)
duoc téng hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chét c6 cdng thire (1) (so dd
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2). San phém thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét gidm
va tinh ché bang cot silicagel bing cach sir dung ete diu mé:etyl axetat 1am chét rira giai
dé thu duoc Hop chit ¢6 cong thire (134). "H NMR (300MHz, CDCI3): § 7,53-7,56 (d,
1H), 7,19-7,21 (d, 1H), 7,08-7,13 (t, 1H), 6,95-7,02 (m, 1H), 6,77 (s, 1H), 3,76-4,16 (m,
1H), 3,66 (s, 3H), 3,47-3,55 (m, 1H), 3,27-3,42 (m, 2H), 3,09-3,20 (m, 2H), 2,62-2,92 (m,
3H), 2,24-2,35 (m, 1H), 1,94-2,17 (m, 2H), 1,51-,80 (m, 6H), 0,93-0,97 (m, 3H), 0,76-
0,80 (m, 3H). LC-MS (M+H)" = 369,3; d¢ tinh khiét theo phuong phap HPLC: 91,33%.

Vi du 135: 3-(4-flo-1H-indol-3-yl)-4-metyl-1-(octahydro-4 H-1,4-benzoxazin-4-yl)

pentan-1-on (135)
O N//\ o)
N
N
H

(135)

Quy trinh tong hop hop chit c6 cong thic (135): Hop chit c6 cong thuc (135)
duoc tong hop theo quy trinh d4 dugc ap dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San pham thé thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam
va tinh ché bang cot silicagel bang cach st dung ete dau mo:etyl axetat 1am chét rira giai
dé thu duoc Hop chét c6 cong thic (135). '"H NMR (300MHz, CDCI3): § 8,22 (s, 1H),
6,98-7,13 (m, 3H), 6,70-6,76 (m, 1H), 4,07-4,22 (m, 1H), 3,10-3,83 (m, 3H), 2,70-2,88
(m, 2H), 2,04-2,13 (m, 1H), 1,66-1,86 (m, 3H), 0,77-1,33 (m, 14H). LC-MS (M+H)* =
373,2; d6 tinh khiét theo phuong phap HPLC: 94,76%.

Vi dy 136: 3-(4-flo-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)butan-1-
on (136)

‘ON/”\Q
c&jb
N

(136)

Quy trinh tdng hop hop chét c6 cong thire (136): Hop chit c6 cong thic (136)
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duoc téng hop theo quy trinh da dugc ap dung dé tao ra Hop chit c6 cong thirc (1) (so d6
2). San phim thd thu dugc bing cich lam bay hoi 16p hitu co trong didu kién 4p suat giam
va tinh ché bang cot silicagel bing cach st dung ete du ma:etyl axetat 1am chét rira giai
dé thu dugc hop chit c6 cdng thuc (136). 'H NMR (300MHz, CDCI3): 6 8,08 (s, 1H),
6,96-7,12 (m, 3H), 6,68-6,77 (m, 1H), 3,87-4,28 (m, 1H), 3,24-3,87 (m, 2H), 2,64-2,96
(m, 2H), 2,42-2,56 (m, 1H), 2,21-2,30 (m, 1H), 1,32-2,02 (m, 13H). LC-MS (M+H)" =
345,2; d6 tinh khiét theo phuong phéap HPLC: 94,02%.

Vi du 137: 3-(4-flo-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)butan-1-

on (,pic-1) (137)
N//\o
Y O
N

(137, pic 1)

Quy trinh téng hop hop chit ¢6 cong thirc (137) (pic-1): hdn hop gdm céc chét
ddng phan cia hop chit c6 cong thirc (136) duge tach bang céch sir dung cot sic ky long
cao 4p diéu ché pha dao d tao ra Hop chit c6 cong thirc (137) (pic-1). '"H NMR
(300MHz, CDCI3): & 8,26-8,33 (d, 1H), 6,91-7,10 (m, 3H), 6,65-6,76 (m, 1H), 4,11-4,29
(m, 1H), 3,58-3,78 (m, 1H), 3,54-3,58 (m, 1H), 3,29-3,42 (m, 2H), 3,08-3,15 (m, 1H),
2,77-3,03 (m, 2H), 2,34-2,55 (m, 2H), 1,78-1,91 (m, 1H), 1,52-1,67 (m, 3H), 1,32-1,41
(m, 6H). LC-MS (M+H)" = 345,2; d¢ tinh khiét theo phwong phap HPLC: 97,60%; Cdt:
Zorbax eclipse XDB-C18, Pha dong: MeCN: H20, 40:60, thoi gian luu = 14,93 phut.

Vi du 138: 3-(4-flo-1H-indol-3-yl)-1-(octahydro-4 H-1,4-benzoxazin-4-yl)butan-1-

on (pic-2) (138)
6] Nr\o
O
A\
N

(138, pic 2)

Quy trinh tdng hop hop chit c6 cong thuc (138) (pic-2): hén hop gdm céc chit
ddng phan ctia hop chit c6 cong thie (136) dugc tach bing cach st dung cot séc ky long
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cao 4p diéu ché pha dao @ tao ra Hop chit c6 cong thirc (138) (pic-2). '"H NMR
(300MHz, CDCI3): ¢ 8,14 (s, 1H), 6,93-7,12 (m, 3H), 6,65-6,74 (m, 1H), 4,13-4,28 (m,
1H), 3,44-3,86 (m, 2H), 3,18-3,38 (m, 2H), 2,57-2,88 (m, 2H), 2,43-2,52 (m, 1H), 1,84-
2,33 (m, 2H), 1,56-1,88 (m, 4H), 1,33-1,40 (m, 6H). LC-MS (M+H)" = 345,2; d6 tinh
khiét theo phuong phap HPLC: 96,43%; cot: Zorbax eclipse XDB-C18, Pha dong:
MeCN: H20, 40:60, thoi gian luu = 15,46 phut.

Vi du 139: 3-(4-flo-1H-indol-3-yl)-1-[cis-(4a,8a)-octahydro-4 H-1,4-benzoxazin-4-

yl]butan-1-on (pic-1) (139)
(o) Nr\o
O
A\
N
H

(139, pic 1)

Quy trinh téng hop hop chét ¢ cong thirc (139) (pic-1): Hop chit c6 cong thic
(139) (pic-1) dugc tong hop theo quy trinh d4 duoc 4p dung dé tao ra Hop chit c6 cdng
thite (1) (so dd 2). San phim thé thu duogc bang cach lam bay hoi 16p hitu co trong didu
kién &p sudt giam va tinh ché bing cot silicagel bing cach sir dung ete ddu mo:etyl axetat
1am chit riva gidi d& thu dugc Hop chét c6 cong thic (139) (pic-1). 'H NMR (300MHz,
CDCI3): 6 8,03 (s, 1H), 6,92-7,10 (m, 3H), 6,72-6,77 (m, 1H), 4,10-4,30 (m, 1H), 3,54-
3,76 (m, 2H), 2,46-3,27 (m, 7H), 1,67-1,79 (m, 4H), 1,33-1,41 (m, 6H). LC-MS (M+H)"
= 345,2; d6 tinh khiét theo phuong phap HPLC: 96,25%.

Vi du 140: 3-(4-flo-1H-indol-3-yl)-1-[cis-(4a,8a)-octahydro-4 H-1,4-benzoxazin-4-

yl]butan-1-on (pic-2) (140)
Q. N//\o
O
N\
N
H

(140, pic 2)

Quy trinh tdng hop hop chit co cong thirc (140): Hop chét c6 cong thirc (140) (pic-
2) duoc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cong thire (1) (so
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dd 2). San phim thé thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién ap suét
giam va tinh ché bing cot silicagel bang c4ch st dung ete ddu mo:etyl axetat lam chét rira
giai dé thu duoc Hop chit c6 cong thirc (140) (pic-2). '"H NMR (300MHz, CDCI13): 6 8,03
(s, 1H), 6,92-7,07 (m, 3H), 6,7-6,77 (m, 1H), 4,10-4,30 (m, 1H), 3,54-3,76 (m, 2H), 2.-
3,27 (m, 7TH), 1,67-1,83 (m, 4H), 1,33-1,41 (m, 6H). LC-MS (M+H)" = 345,2; d6 tinh
khiét theo phuong phap HPLC: 97,10%.

Vi du 141: Etyl 1-[3-(1,3-benzothiazol-2-yl)butanoyl]octahydroquinolin-4a(2H)-

carboxylat (141)
N
N
N7 s :

(141)

Quy trinh tng hop hop chit ¢6 cong thic (141): Hop chét c6 cong thirc (141)
dugc tong hop theo quy trinh d& dugc ap dung @ tao ra Hop chét c6 cong thire (1) (so dd
2). San phim thd thu dugc bang cach 1am bay hoi 16p hitu co trong didu kién 4p sut giam
va tinh ché bang cot silicagel bing cach sit dung ete diu mo:etyl axetat 1am chit rira giai
dé thu duoc Hop chit c6 cong thic (141). '"H NMR (300MHz, CDCI3): 8 7,75-7,89 (m,
2H), 7,23-7,38 (m, 2H), 3,81-4,13 (m, 3H), 2,99-3,09 (m, 1H), 2,53-2,87 (m, 1H), 2,01-
2,19 (m, 3H), 1,22-1,78 (m, 18H). LC-MS (M+H)" = 415,2; dd tinh khiét theo phuong
phap HPLC: 93,99%.

Vi du 142: 3-(1,3-benzothiazol-2-yl)-1-(octahydro-1H-indol-1-yl)butan-1-on (142)
e
g

(142)

Quy trinh téng hop hop chét c6 cong thirc (142): Hop chit c6 cong thirc (142)
dugc tong hop theo quy trinh da dugc &p dung dé tao ra Hop chit c6 cdng thire (1) (so db

2). San phdm thé thu dugce bang cach lam bay hoi 16p hitu co trong diéu kién 4p sut gidm
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va tinh ché bing cot silicagel bing cach sit dung ete diu mo:etyl axetat 1am chit rira giai
dé thu duogc hop chét cé cong thic (142). '"H NMR (300MHz, CDCI3): § 7,88-7,91 (d,
1H), 7,75-7,78 (d, 1H), 7,35-7,40 (t, 1H), 7,25-7,30 (t, 1H), 3,86-4,10 (m, 2H), 3,38-3,50
(m, 2H), 2,91 (m, 1H), 2,56 (m, 1H), 1,05-2,06 (m, 14H). LC-MS (M+H)" = 329,2; d%
tinh khiét theo phwong phap HPLC: 97,29%.

Vi duy 143: 1-(octahydroquinolin-1(2H)-yl)-3-(1 H-pyrolo[2,3-b]pyridin-3-yl)butan-

1-on (143)

NN
(143)

Quy trinh tdng hop hop chit c6 cong thic (143): Hop chét c6 cong thic (143)
dugc tdng hop theo quy trinh da duge &p dung d tao ra Hop chét c6 cong thic (1) (so db
2). Sén phdm thé thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam
va tinh ché bing cét silicagel bang cach sir dung ete dau mo:etyl axetat 1am chét rira giai
dé thu dugc Hop chit ¢6 cong thirc (143). 'H NMR (300MHz, CDCI3): § 9,63 (s, 1H),
7,94-8,14 (m, 2H), 6,97-7,07 (m, 2H), 4,40-4,60 (m, 1H), 3,40-3,65 (m, 2H), 2,41-2,88
(m, SH), 1,18-1,48 (m, 14H). LC-MS (M+H)" = 326,1; d0 tinh khiét theo phuong phap
HPLC: 94,48%.

Vi duy 144: 1-(octahydroquinolin-1(2H)-y1)-3-(1H-pyrolo[2,3-b]pyridin-3-yl)butan-

1-on (pic-1) (144)
%H
H
e
N> N

(144, pic 1)

Quy trinh tdng hop hop chét c6 cong thic (144) (Pic-1): hdn hop gbém céc chét
ddng phan cia hop chit c6 cong thirc (143) dugc tach bing cach st dung cot sic ky 1éng
cao &p diéu ché pha dao dé tao ra hop chit c6 cong thirc (144) (pic-1). 'H NMR
(300MHz, CDCI3): § 12,04 (s, 1H), 8,55-8,57 (d, 1H), 8,14-8,16 (d, 1H), 7,30-7,34 (m,
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2H), 4,32-4,67 (m, 1H), 3,47-3,85 (m, 2H), 2,51-2,98 (m, 5H), 1,32-1,73 (m, 14H). LC-
MS (M+H)" = 326,2; d tinh khiét theo phuong phip HPLC: 99,85%; Cot: Zorbax
eclipse XDB-C-18, pha dong: MeCN: H20 theo ty 1€ 50:50, thoi gian luu = 4,77 phut.

Vidu 145: 1-(octahydroquinolin-1(2}D-yl)-3;(lH-pyrolo [2,3-b]pyridin-3-yl)butan-

1-on (pic-2) (145)
%H
H
=

| AN
N

N
(145, pic 2)

Quy trinh téng hop hop chit co cong thiic (145) (Pic-2): hdn hop gdm céc chit
ddng phan ctia hop chét c6 cong thire (143) dugce tach bing cach su dung cot sic ky long
cao ap diéu ché pha dao dé tao ra Hop chit c¢6 cong thic (145) (pic-2). '"H NMR
(300MHz, CDCI3): § 11,84 (s, 1H), 8,51-8,54 (d, 1H), 8,16 (d, 1H), 7,30 (m, 2H), 4,32-
4,67 (m, 1H), 3,45-3,76 (m, 2H), 2,51-2,98 (m, 5H), 1,32-1,73 (m, 14H). LC-MS (M+H)"
=326,2; do tinh khiét theo phuong phap HPLC: 98,76%; Cot: Zorbax eclipse XDB-C-18,
pha dong: MeCN:H20 theo ty 1€ 50:50, thoi gian luu = 5,24 pht.

Vi du 146: 1-[4a-(hydroxymetyl)octahydroquinolin-1(2H)-yl]-3-(1 H-pyrolo[2,3-b-

pyridin-3-yl)butan-1-on (146)
0
N
o
(D
NZ N

(146)

Quy trinh tdng hop hop chét c6 cong thic (146): Hop chét c6 cong thirc (146)
duoc tdng hop theo quy trinh da duoc ap dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San phim thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suét giam
va tinh ché bang cot silicagel bing cach st dung ete diu md:etyl axetat 1am chét rira giai
dé thu dugc hop chit c6 cong thire (146). 'H NMR (300MHz, DMSO-d6): § 11,28 (s,
1H), 8,15-8,17 (d, 1H), 7,93-7,96 (d, 1H), 6,99-7,25 (m, 2H), 3,90-4,25 (m, 1H), 3,39-
3,70 (m, 3H), 2,84-2,93 (m, 2H), 2,58-2,75 (m, 4H), 1,24-2,03 (m, 14H). LC-MS (M+H)"
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=356,2; d¢ tinh khiét theo phuong phap HPLC: 96,35%.

Vi du 147: 3-(4-clo-1H-pyrolo[2,3-b]pyridin-3-yl)-1-[4a-(hydroxymetyl)octahydro
quinolin-1(2H)-yl]butan-1-on (147)

O.
N,
Cl OHI
AN
[ )
Nl
(147)

Quy trinh téng hop hop chét ¢6 cong thuc (147): Hop chit c6 cong thic (147)
duoc tdng hop theo quy trinh da duogc ap dung dé tao ra Hop chét c6 cdng thirc (1) (so dd
2). San phim thd thu dugce bing cach lam bay hoi 16p hitu co trong didu kién ap suét giam
va tinh ché bang cot silicagel bing cach st dung ete ddu mo:etyl axetat lam chét rira giai
dé thu duoc Hop chit ¢6 cong thire (147). '"H NMR (300MHz, CDCI3): § 9,07 (s, 1H),
8,05-8,07 (d, 1H), 6,99-7,10 (m, 2H), 3,51-3,92 (m, 4H), 2,78-2,94 (m, 4H), 2,14-2,32
(m, 2H), 1,35-1,96 (m, 13H). LC-MS (M+H)" = 390,2; d6 tinh khiét theo phuong phép
HPLC: 91,09%.

Vi du 148: 1-(4a-hydroxyoctahydroquinolin-1(2H)-y1)-3-(1 H-pyrolo[2,3-

b]pyridin-3-yl)butan-1-on (148)
Cl
Do
N N

(148)

Quy trinh tdng hop hop chit c6 cong thic (148): Hop chit c6 cong thirc (148)
duoc tdng hop theo quy trinh d3 duoc 4p dung dé tao ra Hop chét co cong thire (1) (so db
2). San pham thé thu duoc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché bang cot silicagel bing cach sir dung ete diu mo:etyl axetat lam chit rira giai
dé thu dugc hop chét c6 cong thic (148). 'H NMR (300MHz, DMSO-d6): § 11,28 (s,
1H), 8,16 (d, 1H), 7,95-7,99 (m, 1H), 7,20-7,24 (m, 1H), 6,99-7,03 (m, 1H), 4,35 (s, 1H),
4,15-4,29 (m, 1H), 3,63-3,72 (m, 1H), 3,42-3,51 (m, 2H), 2,62-2,83 (m, 3H), 1,20-1,98
(m, 14H). LC-MS (M+H)" = 342,2; d6 tinh khiét theo phuong phap HPLC: 98,98%.
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Vi du 149: 1-[3-(4-metyl-1 H-indol-3-yl)butanoyl] octahydroquinolin-4a(2H)-carb-

onitril (149)
O,
&
N

(149)

Quy trinh téng hop hop chét c6 cong thirc (149): Hop chét cé cong thirc (149)
duoc tdng hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chét c6 cdng thirc (1) (so d6
2). San phim thd thu dwoc bing cach lam bay hoi 16p hitu co trong diéu kién ap sudt giam
v tinh ché bing cot silicagel bing cach sir dung ete diu md:etyl axetat 1am chét rira giai
dé thu dugc Hop chét c6 cong thire (149). '"H NMR (300MHz, CDCI3): § 6,98-7,05 (m,
2H), 6,75-6,78 (m, 2H), 4,82 (s, 1H), 3,93 (s, 1H), 3,63 (s, 3H), 3,16-3,22 (m, 2H), 2,64
(s, 3H), 2,55-2,61 (m, 2H), 1,97-2,01 (m, 2H), 1,75-1,79 (m, 2H), 1,70-1,72 (m, 3H),
1,59-1,65 (m, 7H). LC-MS (M+H)" = 364,2; do tinh khiét theo phuong phap HPLC:
93,73%.

Vi du 150: axit 1-[3-(4-flo-1H-indol-3-yl)-3-phenylpropanoyl] decahydroquinolin-

4- carboxylic (150)
OH
SETee!
F
o8
N

(150)

Quy trinh téng hop hop chit c6 cong thic (150): Hop chit c6 cong thirc (150)
duoc tdng hop theo quy trinh da duoc ap dung d tao ra Hop chit co cong thire (105) (so
5 51). '"H NMR (300MHz, DMSO-d6): 6 12,23 (s, 1H), 11,17 (s, 1H), 7,34-7,36 (d, 1H),
7,18-7,27 (m, 4H), 7,09-7,15 (m, 2H), 6,93-7,00 (m, 1H), 6,58-6,64 (m, 1H), 4,83 (m,
1H), 3,91-4,06 (m, 1H), 3,00-3,18 (m, 3H), 1,09-1,88 (m, 13H). LC-MS (M+H)" = 449,2;
d6 tinh khiét theo phwong phap HPLC: 96,20%.

Viduy 151: axit 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl] decahydroquinolin-
4-carboxylic (151)
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OH

ecis)
['D \
(151)

Quy trinh tdng hop hop chét c6 cong thic (151): Hop chét ¢6 cong thic (151)
duoc tdng hop theo quy trinh da dwoc ap dung d tao ra Hop chét c6 cong thirc (105) (so
d5 51). 'H NMR (300MHz, DMSO-d6): & 12,21 (s, 1H), 10,94 (s, 1H), 7,27-7,30 (m,
4H), 7,19-7,24 (t, 2H), 7,05-7,13 (m, 2H), 6,69-6,75 (m, 1H), 4,63-4,65 (m, 1H), 3,90-
3,98 (m, 2H), 2,98-3,26 (m, 3H), 2,27-2,43 (m, 2H), 1,10-1,84 (m, 10H). LC-MS (M+H)"
= 449,22; d tinh khiét theo phuong phap HPLC: 96,21%.

Vi du 152: axit 1-[3-(1,3-benzothiazol-2-yl)-3-phenylpropanoyl]
decahydroquinolin-4-carboxylic (152)

P8
8

(152)

Quy trinh tdng hop hop chét c6 cong thirc (152): Hop chét c6 cong thie (152)
duoc téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét ¢6 cong thuc (105) (so
5 51). "H NMR (300MHz, DMSO-d6): § 12,26 (s, 1H), 7,92-8,00 (m, 2H), 7,24-7,49 (m,
7H), 4,96-4,98 (m, 1H), 3,50-4,23 (m, 3H), 2,90-3,21 (m, 1H), 1,47-2,27 (m, 13H). LC-
MS (M+H)" = 449,1; d6 tinh khiét theo phuong phap HPLC: 99,48%.

Vi du 153: 1-(4a-metoxyoctahydroquinolin-1(2H)-yl)-3-(1 H-pyrolo[2,3-b]pyridin-

3-yl)butan-1-on (153)
0 N%
-

(153)

Quy trinh tong hop hop chét c6 cong thire (153): Hop chét ¢6 cong thirc (153)
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duoc tdng hop theo quy trinh da dwoc 4p dung dé tao ra Hop chét c6 cong thirc (1) (so db
2). San phim thé thu dugc bing cich 1am bay hoi 16p hitu co trong diéu kién 4p suét giam
va tinh ché bang cot silicagel bing cach sit dung ete diu mo:etyl axetat 1am chét rira giai
& thu duge Hop chit c6 cong thic (153). '"H NMR (300MHz, CDCI3): § 9,14 (s, 1H),
8,20-8,21 (d, 1H), 7,93-7,96 (m, 1H), 6,96-7,08 (m, 2H), 3,44-3,64 (m, 3H), 303-3,06 (m,
3H), 2,42-2,75 (m, 2H), 1,27-1,83 (m, 16H). LC-MS (M+H)" = 356,2; d tinh khiét theo
phuong phéap HPLC: 94,26%.

Vi du 154: axit 1-[3-(1,3-benzothiazol-2-yl)butanoyl]decahydroquinolin-4-

carboxylic (154)
OH
jeas)
3

(154)

Quy trinh tdng hop hop chit c6 cong thuc (154): Hop chét c6 cong thic (154)
duoc téng hop theo quy trinh da duoc ap dung d tao ra Hop chit c6 cong thuc (105) (so
b 51). '"H NMR (300MHz, CD30D): § 7,88-7,94 (m, 2H), 7,44-7,50 (m, 1H), 7,35-7,41
(m, 1H), 4,17 (s, 1H), 3,79-3,97 (m, 2H), 3,52-3,63 (m, 1H), 3,07-3,22 (m, 1H), 2,69-2,86
(m, 1H), 2,56 (m, 1H)2,04-2,11 (m, 2H), 1,88-1,92 (m, 2H), 1,61 (m, 4H), 1,45-1,51 (m,
3H), 1,35-1,38 (m, 4H). LC-MS (M+H)" = 387,2; d tinh khiét theo phuong phap HPLC:
93,02%.

Vi du 155: axit 1-[3-(4-clo-1H-indol-3-yl)-3-phenylpropanoyl]decahydroquinolin-
4-carboxylic (155):

(155)

Quy trinh tdng hop hop chit c6 cong thirc (155): Hop chét co cong thirc (155)
duoc tong hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (105) (so
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d5 51). 1H NMR (300MHz, DMSO-d6): § 12,19 (brs, 1H), 11,31 (s, 1H), 7,49, brs, 1H),
7,20-7,31 (m, 5H), 7,09-7,11 (m, 1H), 6,96-7,01 (t, 1H), 6,85-6,87 (d, 1H), 5,27-5,30 (m,
1H), 3,81-3,91 (2H, m), 2,60-2,95 (m, 3H), 2,25 (brs, 1H), 1,39-1,95 (m, 11H). LC-MS
(M+H)" = 465,2; d6 tinh khiét theo phuong phap HPLC: 99,0%.

Vi du 156: axit 1-[3-(4-flo-1H-indol-3-yl)-3-(thiophen-2-yl)propanoyl] decahydro
quinolin-4-carboxylic (160):

HI

(156)

Quy trinh tdng hop hop chét c6 cong thirc (156): Hop chit c¢6 cong thirc (156)
duoc téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét ¢6 cong thic (105) (so
d5 51). 1H NMR (300MHz, CDCI3): & 8,28 (brs, 1H), 6,98-7,06 (m, 4H), 6,80-6,82 (m,
2H), 6,62-6,68 (m, 1H), 5,06-5,20 (m, 1H), 4,46-4,59 (m, 1H), 3,94-4,06 (m, 1H), 3,54-
3,64 (1H), 3,30-3,42 (m, 1H), 3,04-3,16 (m, 2H), 2,27-2,55 (m, 1H), 1,59-1,87 (m, 6H),
1,35-1,40 (m, 4H). LC-MS (M+H)" = 455,2; d6 tinh khiét theo phuong phip HPLC:
98,58%.

Vi du 157: axit 1-[3-(4-flo-1H-indol-3-yl)-3-(4-florophenyl)propanoyl]decahydro
quinolin-4-carboxylic (157):

(157)

Quy trinh tdng hop hop chit c6 cong thie (157): Hop chét ¢c6 cong thuc (157)
duoc tdng hop theo quy trinh da dwoc 4p dung dé tao ra Hop chét co cong thuc (105) (so
d5 51). ITH NMR (300MHz, DMSO-d6): § 12,23 (brs, 1H), 11,19 (brs, 1H), 7,24-7,53 (m,
3H), 7,12-7,15 (d, 1H), 6,94-7,06 (m, 3H), 6,61-6,65 (m, 1H), 4,83 (brs, 1H), 3,87-4,06
(m, 1H), 2,92-3,20 (4H), 2,45-2,60 (m, 2H), 1,47-1,86 (m, 10H). LC-MS (M+H)" =
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467,2; d6 tinh khiét theo phuong phap HPLC: 97,74%.

Vi du 158: axit 1-[3-(4-clo-1H-indol-3-yl)butanoyl] decahydroquinolin-4-
carboxylic (158):

OH

= F

(158)

Quy trinh tong hop hop chit c6 cong thirc (158): Hop chét c6 cong thire (158)
dugc tong hop theo quy trinh da duoc ap dung dé tao ra Hop chét c6 cdng thuac (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): § 12,25 (brs, 1H), 11,19 (brs, 1H), 7,28-7,32 (m,
2H), 6,96-7,04 (m, 2H), 3,96-4,01 (m, 2H), 3,45-3,50 (m, 1H), 2,63-2,79 (, 4H), 1,91-1,95
(m, 1H), 1,23-1,70 (m, 13H). LC-MS (M+H)" = 403,2; d6 tinh khiét theo phuong phép
HPLC: 93,16%.

Vi du 159: axit 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl] decahydroquinolin-
4-carboxylic (pic-1) (159):

OH

9%

N o}
G
F N

(159, pic 1)

So d quy trinh téng hop-53

F Q ] OH H +
] °“+©/J\/ — = on " ) oH
Chét trurpl‘ ian 87 Nguyén liéu ban dau 31 H H
£8 gy ' Chét trung gian 88 Chét trung gian 89

(pic 1) (pic 2)

Quy trinh téng hop 3-(6-flo-1H-indol-3-yl)-N-[(1R)-2-hydroxy-1-phenyletyl]-3-p-
henylpropanamit (chat trung gian 88, pic-1 va chét trung gian 89 pic-2):
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HBTU (1,28¢, 3,3mmol) dugc bd sung vao dung dich duoc khudy chita chét trung
gian 87 (0,800g, 2,8mmol) va nguyén li€u ban dau 31 (0,387g, 2,8mmol) trong
THF:DMF (theo ty 1& 10ml:0,5ml) & 0°C, tiép theo 14 bd sung isopropyl etylamin (1,09g,
8,4mmol) vao. Hon hop phan tng thu duoc duge khudy & nhiét do trong phong trong thoi
gian 2 gio. Sau khi phan tng hoan thanh (phan Wng dugc theo ddi theo phuong phép sic
ky 16p mong (TLC)), phan tng khdi lwong dugc t6i bang nude va chiét béng Etyl axetat
(3x50ml). Lép hitu co dugc rira bang dung dich nuéc mubi bdo hoa (50ml) va c6. san
phdm thé duogc tinh ché theo phuong phép sic ky két hop cuc nhanh ria giai biang
hexan:EtOAc (theo ty 1¢ 1:1) dé tao ra chit trung gian 88 (200mg) va chit trung gian 89

(280mg) & dang ran mau hdng.
Chét trung gian 88, pic-1:

LC-MS (M+H)" = 403,2; d6 tinh khiét theo phuong phap HPLC: 91,08%; Cot:
Zorbax eclipse XDB-Cyg, 4,6X50mm, S5um; thoi gian luu = 13,58 phut, Pha dong: MeCN:
0,01%TFA gradien.

Chét trung gian 89, pic-2:

LC-MS (M+H)" = 403,2; d6 tinh khiét theo phuong phép HPLC: 91,62%; Cot:
Zorbax eclipse XDB-C18, 4,6X50mm, 5um; thoi gian lvu = 13,82 phut, Pha ddng:
MeCN: 0,01%TFA gradien.

So d quy trinh tdng hop-54

Q-
PG TR,

Chét trung gian 88 (pic 1) Chét trung gian 90 (pic 1) Chét trung gian 91 (pic 1)

e
rer———

N

H

o\
o

Quy trinh tdng hop axit 3-(6-flo-1H-indol-3-yl)-3-phenylpropanoic (chat trung
gian 90, pic-1):

Dung dich H,SO4 dam dic (0,6ml) dugc bd sung vao dung dich duoc khuéy chira
chét trung gian 88, pic-1 (0,200¢g, 0,49mmol) trong 1,4 dioxan:H,O (theo ty 1& 2ml:2ml)
va hén hop thu dugc duge dun nong ¢ 90°C trong thoi gian 6 gio. Sau khi phan ng hoan
thanh (phén ting duoc theo ddi theo phuong phap sic ky 16p méng (TLC)), phan ting khéi
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lugng dugc t6i bang nudc da va chiét bang etyl axetat (3 x 50ml). Lép hitu co duge rira
béng dung dich nude mudi bdo hoa (50ml) va lam kho trén Na,SO, khan va c6 dé tao ra

chat trung gian 90 (130mg) & dang nguyén liéu ddu mau héng.

Quy trinh tdng hop metyl 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl] deca-
hydroquinolin-4-carboxylat (chét trung gian 91, pic-1):

Chét trung gian 91, pic-1 duoc tdng hop theo quy trinh da duoc 4p dung dé tao ra

Hop chét c6 cong thirc (1) (so db 2).
0 8<
N Q
%
F N

(159, pic 1)

Quy trinh tdng hop hop chét c6 cong thirc (159) (pic-1): Hop chét c6 cong thirc
(159) (pic-1) dugc tdng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cdng
thitc (105) (so @ 51). 1H NMR (300MHz, DMSO-d6): 6 12,21 (brs, 1H), 10,93 (brs,
1H), 7,22-7,29 (m, 3H), 7,05-7,13 (m, 3H), 6,93-6,97 (m, 2H), 6,75-6,80 (m, 1H), 4,56-
4,64 (m, 1H), 3,50-3,60 (m, 2H), 2,99-3,1 (m, 3H), 2,27-2,32 (m, 1H), 1,15-1,83 (m,
11H). LC-MS (M+H)" = 449,2; d6 tinh khiét theo phuong phéap HPLC: 96,66%.

Vi du 160: axit 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl]decahydroquinolin-
4- carboxylic (pic-2) (160):

o

(160, pic 2)

So d quy trinh tdng hop-55

N o

Q
H 7

. 4 i ; Chat trung gian 93 (pic 2
Chét trung gian 89 (pic 2) Chat trung gian 92(pic 2) g8 (pic 2)
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Quy trinh téng hop axit 3-(6-flo-1H-indol-3-yl)-3-phenylpropanoic (chit trung
gian 92, pic-2):

Chét trung gian 92 (pic-2) dugc tdng hop theo quy trinh d3 dugc 4p dung dé tao ra
chit trung gian 90 (pic-1) (so dd 54).

Quy trinh tong hop metyl 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl]decahydr-
oquinolin-4-carboxylat (chit trung gian 93, pic-2):

Chét trung gian 93 (pic-2) duoc téng hop theo quy trinh da dugc 4p dung d tao ra
Hop chét c6 cong thirc (1) (so db 2).

Quy trinh tong hop hop chét c6 cong thirc (160) (pic-2): Hop chit c6 cong thirc
(160) (pic-2) duoc téng hop theo quy trinh da dugc 4p dung d& tao ra Hop chit c6 cong
thire (105) (so d6 51). 1H NMR (300MHz, DMSO-d6): § 12,22 (brs, 1H), 10,94 (brs,
1H), 7,19-7,31 (m, 3H), 7,05-7,13 (m, 3H), 7,05-7,11 (m, 2H), 6,69-6,75 (m 1H), 4,62-
4,65 (m, 1H), 3,78-3,93 (m, 1H), 2,97-3,18 (m, 4H), 2,41-2,45 (m, 1H), 1,46-1,90 (m,
11H). LC-MS (M+H)" = 449,2; 5 tinh khiét theo phuong phap HPLC: 97,44%.

Viduy 161: axit 1-[3-(4-flo-1H-indol-3-yl)-3-phenylpropanoyl] decahydroquinolin-

4-carboxylic (pic-1) (161):
OH
Siieg
o8
N

(161, pic 1)

Quy trinh tong hop hop chit c6 cong thirc (161) (Pic-1): Hop chit ¢6 cong thir
(161) (pic-1) dugc téng hop theo quy trinh da dugc &p dung d tao ra Hop chit c6 cdng
thirc (159) (pic-2) (so db 53, & 54). 1H NMR (300MHz, CDCI3): 6 8,38 (brs, 1H), 6,90-
7,35 (m, 8H), 6,55-6,61 (m, 1H), 4,86-4,93 (m, 1H), 3,73-3,93 (m, 1H), 3,31-3,36 (m,
1H), 2,98-3,08 (m, 3H), 2,22-2,35 (m, 1H), 1,31-1,69 (m, 11H). LC-MS (M+H)" = 449,2;
d6 tinh khiét theo phuong phap HPLC: 97,90%.

Vi dy 162: axit 1-[3-(4-flo-1H-indol-3-yl)-3-phenylpropanoyl] decahydroquinolin-
4-carboxylic (pic-2) (162):
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ISR

(162, pic 2)

Quy trinh tdng hop hop chit c6 cong thirc (162) (pic-2): Hop chét c6 cong thic
(162) (pic-2) dugc tdng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét ¢ cong
thirc (160) (pic-2) (so dd 55). 1H NMR (300MHz, DMSO-d6): § 12,23 (brs, 1H), 11,18
(brs, 1H), 7,35-7,36 (m, 1H), 7,07-7,27 (m, 6H), 6,93-7,00 (m, 1H), 6,51-6,71 (dd, 1H),
4,83 (brs, 1H), 3,91-3,99 (m, 1H), 2,92-3,20 (m, 3H), 2,41-2,45 (m, 2H), 1,45-1,88 (m,
11H). LC-MS (M+H)" = 449,2; d6 tinh khiét theo phuong phap HPLC: 98,50%.

Vi du 163: axit 1-[4-metyl-3-(1 H-pyrolo[2,3-b]pyridin-3-yl)pentanoyl]decahydro

OH!
N 0
7N

N

quinolin-4-carboxylic (163):

(163)

Quy trinh tdng hop hop chét c6 cong thirc (163): Hop chét co cong thic (163)
duoc tdng hop theo quy trinh da duoc ap dung dé tao ra Hop chét ¢6 cong thirc (105) (so
db 51). 1H NMR (300MHz, DMSO-d6): § 12,22 (brs, 1H), 11,30 (brs, 1H), 8,13-8,14 (d,
H), 7,94-7,96 (d, 1H), 7,19-7,20 (m, 1H), 6,97-7,01 (m, 1H), 3,82-4,04 (m, 1H), 3,16-3,21
(m, 2H), 2,71-2,84 (m, 5H), 2,20-2,25 (m, 1H), 1,40-2,03 (m, 6H), 1,17-1,23 (4H), 0,90-
0,92 (d, 3H), 0,56-0,58 (d, 3H). LC-MS (M+H)" = 396,2; d¢ tinh khiét theo phwong phép
HPLC: 95,12%.

Vi du 164: 4-metyl-1-(octahydroquinolin-1(2H)-yl)-3-(1 H-pyrolo[2,3-b]pyridin-3-
yl)pentan-1-on (164):
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Quy trinh tong hop hop chét c6 cong thirc (164): Hop chét c6 cong thic (164)
duoc tdng hop theo quy trinh d duoc ap dung dé tao ra Hop chit c6 cong thirc (1) (so dd
2). San pham thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché bing cot silicagel bing cach st dung ete diu moé:etyl axetat 1am chét rira giai
@ thu dugc Hop chit c6 cong thire (164). 1H NMR (300MHz, CDCI3): § 9,46 (brs, 1H),
8,17-8,21 (m, 1H), 7,89-7,95 (m, 1H), 6,95-7,05 (m, 2H), 4,29-4,45 (m, 1H), 3,35-3,65
(m, 2H), 3,09-3,25 (m, 1H), 2,69-2,89 (m, 3H), 2,29-2,37 (m, 1H), 1,95-2,12 (m, 3HO,
1,55-1,70 (m, 3H), 1,37-1,49 (m, 6H), 0,90-0,92 (d, 3H), 0,76-0,78 (d, 3H). LC-MS
(M+H)" = 354,3; d6 tinh khiét theo phuong phap HPLC: 96,20%.
Vi du 165: axit 1-[3-(1H-pyrolo[2,3-b]pyridin-3-yl)butanoyl]decahydroquinolin-4-
carboxylic (165):
OH
N/gko
e
R

N

(165)

Quy trinh tbng hop hop chit c6 cong thitc (165): Hop chét c6 cong thirc (165)
duoc téng hop theo quy trinh da dugc &p dung dé tao ra Hop chit c6 cong thirc (105) (so
dd 51). 1H NMR (300MHz, DMSO-d6): § 12,22 (brs, 1H), 11,31 1H), 8,15-8,16 (m, H),
7,95-7,98 (d, 1H), 7,25-7,26 (m, 1H), 6,98-7,02 (m, 1H), 4,05-4,06 (m, 1H), 3,74-3,87
(m, 1H), 3,48-3,52 (m, 2H), 2,63-2,81 (m, 3H), 2,27-2,34 (m, 1H), 1,60-1,98 (m, 8H),
1,45-1,49 (m, 2H), 1,25-1,28, m, 3H). LC-MS (M+H)" = 370,2; do tinh khiét theo
phuong phap HPLC: 91,67%.

Vi du 166: 3-(4-clo-1H-benzotriazol-1-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-

on (166):
; as
N\ |
//N
N

Cl

(166)
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Quy trinh tdng hop hop chit c6 cong thie (166): Hop chat c6 cong thirc (166)
dugc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cdng thirc (1) (so db
2). Sén phém thd thu dugc bing cach lam bay hoi 16p hitu co trong diéu kién 4p suit giam
va tinh ché bang cot silicagel bing cach st dung ete du mo:etyl axetat 1am chét rira giai
dé thu dugc hop chit c6 cong thic (166). 'H NMR (300MHz, CD30D) 'H NMR
(300MHz, CDCI3): § 7,49-7,54 (t, 1H), 7,26-7,35 (m, 2H), 5,40-5,44 (m, 1H), 4,23-4,38
(m, 1H), 3,30-3,76 (m, 2HO, 2,71-3,02 (m, 1,5H), 2,41-2,51 (m, 0,5H), 1,18-1,75 (m,
16H).: LC-MS: (M+H)+ = 361,1; d0 tinh khiét theo phuong phap séc ky 1ong cao &p =
89,09%.

Vi du 167: 3-(4-clo-2 H-benzotriazol-2-yl)-1-(octahydroquinolin-1(2H)-yl)butan-1-

on (167):
o 8
VT
/N\
N\ /N
8.

(167)

Quy trinh tdng hop hop chat ¢ cong thirc (167): Hop chit c6 cong thic (167)
dugc tong hop theo quy trinh dd dugc 4p dung dé tao ra Hop chét c6 cong thire (1) (so dd
2). San phim thd thu dugc bing cach 1am bay hoi 16p hitu co trong diéu kién ap suit giam
va tinh ché bing cot silicagel bang cach sir dung ete ddu mo:etyl axetat 1am chét rira giai
dé thu duoc Hop chit c6 cong thie (167). 1TH NMR (300MHz, CDCI3): § 7,67-7,71 (m,
1H), 7,28-7,31 (M, 1H), 7,19-7,24 (m, 1H), 5,55-5,64 (m, 1H), 4,38-4,55 (m, 1H), 3,50-
3,62 (m, 1H), 3,20-3,45 (m, 1H), 2,75-3,05 (m, 2H), 2,46-2,50 (m, 1H), 1,70 (d, 3H),
1,17-1,68 (m, 12H). LC-MS: (M+H)+ = 361,2; d6 tinh khiét theo phuong phap sic ky
16ng cao ap = 95,89%.

Viduy 168: axit 1-[3-(4-metyl-1H-benzotriazol-1-yl)butanoyl]decahydroquinolin-4-
carboxylic (168):
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Quy trinh téng hop hop chét c6 cong thirc (168): Hop chét c6 cong thic (168)
dugc tong hop theo quy trinh da duoc 4p dung d tao ra Hop chét c6 cong thic (105) (so
5 51). 1H NMR (300MHz, DMSO-d6): § 7,66-7,69 (d, 1H), 7,37-7,42 (t, 1H), 7,14-7,16
(d, 1H), 5,41 (brs, 1H), 3,70-3,86 (m, 3H), 2,66 (s, 3H), 2,45-2,51 (m, 2H), 2,27 (brs,
1H), 1,19-1,83 (m, 14H). LC-MS: (M+H)+ = 385,2; 6 tinh khiét theo phuong phap séc
ky long cao ap = 83,84%.

Vi du 169: axit 1-[3-(4-metyl-2 H-benzotriazol-2-yl)butanoyl]decahydroquinolin-4-

carboxylic (169):
OH
o %/Q
kel
/N\
N\ /N .

(169)

Quy trinh téng hop hop chit co cong thirc (169): Hop chét c6 cong thirc (169)
duoc tdng hop theo quy trinh da duoc ap dung dé tao ra Hop chét c6 cong thie (105) (so
dd 51). 1H NMR (300MHz, DMSO-d6): § 12,26 (brs, 1H), 7,65-7,70 (1H, m), 7,37-7,42
(t, 1H), 7,14-7,16 (d, 1H), 5,41-5,43 (m, 1H), 3,88-3,96 (m, 2H), 2,85-3,12 (m, 3HO, 2,69
(s, 3H), 2,27 (brs, 1H), 1,70-2,0 (m, 11H), 1,61 (d, 3H). LC-MS: (M+H)+ = 385,2; d0
tinh khiét theo phuong phép sic ky long cao ap = 84,25%.

Vi du 170: axit 1-[3-(4-flo-1H-indol-3-yl)-3~(thiophen-2-yl)propanoyl]decahydro-
quinolin-2-carboxylic (170):

(170)

Quy trinh téng hop hop chét c6 cong thirc (170): Hop chét c6 cong thirc (170)
duoc téng hop theo quy trinh di duogc 4p dung @& tao ra (105) (so dd 51). 1H NMR
(300MHz, DMSO-d6): & 11,18 (brs, 1H), 7,35-7,40 (m, 1H), 7,13-7,28 (m, 2H), 6,98-
7,02 (m, 1H), 6,80-6,88 (m, 2H), 6,65-6,71 (m, 1H), 5,00-5,12 (m, 1H), 4,59-4,66 (m,
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0,5H), (4,26-4,34 (m, 0,5H), 3,80-3,86 (m, 1H), 2,92-3,05 (m, 2H), 2,20-2,22 (m, 1H),
1,33-1,75 (m, 10H). LC-MS: (M+H)+ = 455,1 ; do tinh khiét theo phuong phap sic ky
léng cao 4p = 97,36%.

Vidu 171: axit 1-[3-(4-clo-1H-pyrolo[2,3-b]pyridin-3-yl)butanoyl]decahydroquin-
]
A
l s

olin-4-carboxylic (171):
o g<
N 0
NN

(171)

Quy trinh tdng hop hop chit c6 cong thitc (171): Hop chat c6 cong thire (171)
dugc téng hop theo quy trinh d& dugc ap dung @ tao ra Hop chét c6 cong thic (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): § 12,26 (brs, 1H), 11,77 (s, 1H), 8,09-8,11 (d,
1H), 7,42 (s, 1H), 7,10-7,12 (d, 1H), 4,05 (brs, 1H), 3,85-3,87 (m, 2H), 3,45-3,51 (m,
2H), 2,66-2,76 m, 2H), 1,62-1,97 (m, 11H), 1,40-1,43 (d, 3H). LC-MS: (M+H)+ = 404,2;
5 tinh khiét theo phuong phap sic ky long cao ap = 90,05%

Vi du 172: 4-metyl-3-(4-metyl-1H-benzotriazol-1-yl)-1-(octahydroquinolin-1(2H)-

yl)pentan-1-on (172):
Q /8
ol
N\
[ I N
N

(172)

Quy trinh téng hop hop chét c6 cong thie (172): Hop chit c6 cong thirc (172)
duoc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thire (1) (so dd
2). San pham thé thu dugc bang cach lam bay hoi 16p hitu co trong didu kién 4p suit giam
va tinh ché bing cot silicagel bing cach st dung ete ddu mo:etyl axetat lam chit rira giai
dé thu dugc Hop chét ¢ cong thirc (172) 1TH NMR (300MHz, CDCI3): § 7,34-7,39 (m,
1H), 7,25-7,30 (m, 1H), 7,00-7,02 (m, 1H), 5,00-5,03 (m, 1H), 4,61 (brs, 0,5H), 4,15-4,30
(m, 0,5H), 3,41-3,61 (m, 2H), 2,78-3,01 (m, 1H), 2,70 (s, 3H), 2,15-2,42 (m, 1H), 1,32-
1,95 (m, 14H), 0,70-0,81 (m, 6H). LC-MS: (M+H)+ = 369,3; d6 tinh khiét theo phuong
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phép séc ky long cao ap = 82,9%

Vi du 173: 3-(4-clo-1,3-benzothiazol-2-yl)-1-(octahydroquinolin-1(2H)-yl)butan-

1-on (173):

(173)

ci

Quy trinh tdng hop hop chét c¢6 cong thirc (173): Hop chét ¢6 cong thuc (173)
dugc téng hop theo quy trinh di duoc 4p dung dé tao ra Hop chit c6 cong thirc (1) (so dd
2). San phim thé thu dugc bang cach lam bay hoi 16p hitu co trong didu kién 4p sudt giam
va tinh ché bing cot silicagel bing cach st dung ete ddu mo:etyl axetat lam chét rira giai
dé thu dwoc Hop chit ¢6 cong thirc (173) 1H NMR (300MHz, CDCI3): § 7,64-7,67 (d,
1H), 7,36-7,39 (d, 1H), 7,16-7,21 (m, 1H), 4,39-4,56 (m, 1H), 3,64-3,94 (m, 2H), 3,01-
3,23 (m, 2H), 2,48-2,65 (m, 2H), 1,52-1,78 (m, 8H), 1,46 (d, 3H), 1,31-142 (m, 6H). LC-
MS: (M+H)+ = 377,1; do tinh khiét theo phuong phap séc ky 1éng cao ap = 98,83%

Vi du 174: axit 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl] decahydroquinolin-
2- carboxylic (174):

(174)

Quy trinh téng hop hop chit c6 cong thirc (174): Hop chét ¢ cong thic (174)
dugc téng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thuce (105) (so
d 51) '"H NMR (300MHz, CDCI3): & 8,06 (brs, 0,5H), 7,98 (brs, 0,5H), 7,22-7,24 (m,
2H), 6,91-6,98 (m, 5H), 6,60-6,75 (m, 2H), 4,85-4,87 (m, 1H), 4,78-4,83 (m, 2H), 3,54-
3,66 (m, 2H), 3,24-3,32 (dd, 1H), 3,03-3,10 (dd, 1H), 2,12-2,30 (m, 2H), 1,85-2,00 (m,
5H), 1,41-1,58 (m, 4H). LC-MS: (M+H)+ = 449,2; d¢ tinh khiét sic ky theo phwong phap
léng cao ap = 93,61%.
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Vi du 175: axit 1-[3-(6-flo-1H-indol-3-yl)-3-phenylpropanoyl]decahydroquinolin-
3-carboxylic (175):

(175)

Quy trinh tdng hop hop chét c6 cong thic (175): Hop chét c6 cong thuc (175)
duoc téng hop theo quy trinh da duge &p dung dé tao ra Hop chét ¢6 cong thirc (105) (so
d 51)1H NMR (300MHz, DMSO-d6): § 12,35 (brs, 1H), 10,99 (brs, 1H), 7,20-7,31 (m,
6H), 7,05-7,12 (m, 2H), 6,69-6,75 (t, 1H), 4,62-4,66 (m, 1H), 4,30-4,45 (m, 0,5H), 3,81-
4,10 (m, 0,5H), 2,93-3,22 (m, 2H), 2,45-2,51 (m, 2H), 2,24-2,30 (m, 1H), 1,17-1,75 (m,
11H). LC-MS: M+H)+ = 449,2,

Vidu 176: axit 1-[3-(4-flo-1H-indol-3-y1)-3-phenylpropanoyl] decahydroquinolin-
3- carboxylic (176):

(176)

Quy trinh téng hop hop chit c¢6 cong thirc (176): Hop chit c6 cong thirc (176)
dugc téng hop theo quy trinh d& dugc 4p dung d8 tao ra Hop chét c6 cong thuc (105) (so
d5 51). 1H NMR (300MHz, CDCI3): & 8,19 (brs, 1H), 7,19-7,23 (m, 1H), 6,92-7,12 (m,
TH), 6,54-6,65 (m, 1H), 4,88-4,90 (m, 1H), 4,51-4,64 (m, 1H), 3,66-3,79 (m, 1H), 2,94-
3,09 (m, 2H), 2,48-2,74 (m, 2H), 2,12-2,30 (m, 1H), 1,95-2,02 (m, 1H), 1,31-1,85 (m,
10H). LC-MS: (M+H)+ = 449,2; d6 tinh khiét theo phwong phép sic ky long cao ap =
99,50%.

Vi du 177: axit 1-[3-(6-flo-1H-indol-3-yl)-4-metylpentanoyl]decahydroquinolin-4-
carboxylic (pic-1) (177):
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N l t OH
H o

(177)

Quy trinh téng hop hop chit c6 cong thirc (177): Hop chét c6 cong thirc (177)
dugc tong hop theo quy trinh da dugc &p dung dé tao ra Hop chit c6 cong thic (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): 6 10,87 (brs, 1H), 7,48-7,53 (dd, 1H), 7,04-7,07
(m, 2H), 6,75-6,82 (m, 1H), 3,75-3,96 (m, 2H), 3,17-3,24 (q, 2H), 2,67-2,69 (d, 2H),
2,23-2,30 (m, 1H), 1,94-2,02 (m, 2H), 1,01-1,84 (m, 10H), 0,86-0,88 (d, 3H), 0,76-0,78
(d, 3H) . LC-MS: (M+H)+ = 415,2; d0 tinh khiét theo phwong phap sic ky 16ng cao ap =
99,75%.

Vidu 178: axit 1-[3-(6-flo-1H-indol-3-yl)-4-metylpentanoyl]decahydroquinolin-4-

carboxylic (pic-2) (178):
. 0
] N
N OH
H (o}

(178)

Quy trinh tdng hop hop chét ¢ cong thic (178): Hop chit c6 cdng thic (178)
duoc tdng hop theo quy trinh d4 duoc 4p dung dé tao ra Hop chét c6 cdng thac (105) (so
d6 51). 1H NMR (300MHz, CDCI3): & 8,81 (brs, 0,5H), 8,45 (brs, 0,5H), 7,43-7,47 (dd,
1H), 6,84-6,90 (m, 1H), 6,79 (brs, 1H), 6,70-6,76 (m, 1H), 4,35-4,50 (m, 1H), 3,45-3,53
(m, 1H), 3,02-3,15 (m, 2H), 2,63-2,77 (m, 2H), 2,00-2,10 (m, 1H), 1,75-1,95 (m, 2H),
1,23-1,65 (m, 10H), 0,94-0,96 (d, 3H), 0,78-0,80 (d, 3H). LC-MS: (M+H)+ = 415,2; d
tinh khiét theo phuong phép séc ky 1éng cao ap = 88,97%.

Vi du 179: axit 1-[3-(4-flo-1H-indol-3-yl)-4-metylpentanoyl]decahydroquinolin-4-

carboxylic (179):
F
SSCH
N OH
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Quy trinh tdng hop hop chit c¢6 cong thuc (179): Hop chét c6 cong thic (179)
dugc téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chit c6 cong thuc (105) (so
d6 51). 1H NMR (300MHz, CDCI3): & 8,44 (brs, 0,5H), 8,37 (brs, 1H), 6,88-7,05 (m,
3H), 6,62-6,70 (m, 1H), 4,37-4,50 (m, 1H), 3,61 (t, 1H), 3,51-3,58 (m, 1H), 3,10-3,20 (m,
1H), 2,60-2,80 (m, 2H),2,34-2,45 (m, 1H), 1,99-2,04 (m, 1H), 1,79-1,87 (m, 1H), 1,15-
1,80 (m, 10H), 0,93-0,95 (d, 3H), 0,70-0,72 (d, 3H). LC-MS: (M+H)+ = 415,3; d0 tinh
khiét theo phuong phép sic ky 16ng cao ap = 96,54%.

Vi du 180: axit 1-[4-metyl-3-(4-metyl-1H-pyrolo[2,3-b]pyridin-3-yl)pentanoyl]-
decahydroquinolin-4-carboxylic (180):
7\ 2
N== i N
N 0O
H OH
(180)

Quy trinh tong hop hop chét c6 cong thic (180): Hop chét c¢6 cong thic (180)
duoc tdng hop theo quy trinh da duoc ap dung dé tao ra Hop chit c6 cong thic (105) (so
dd 51). 1THNMR (300MHz, CDCI3): § 11,71 (brs, 0,5H), 11,32 (brs, 0,5H), 7,88-8,01 (m,
1H), 7,07 (s, 1H), 6,81-6,84 (m, 1H), 3,92-3,94 (m, 1H), 3,73-3,75 (m, 1H), 3,45-3,50 (m,
1H), 2,86 (s, 2H), 2,84 (s, 1H), 2,45-2,70 (m, 4H), 1,95-2,10 (m, 2H), 1,12-1,75 (m, 10H),
0,95-1,05 (m, 6H). LC-MS: (M+H)+ = 412,3; d0 tinh khiét theo phuong phap sic ky long
cao ap = 97,39%.

Vi du 181: axit 1-[3-(1H-benzotriazol-1-yl)-3-
phenylpropanoyl]decahydroquinolin-4-carboxylic (pic-1) (181):

N

‘l‘\l OH
s
N (0]
&
(181)
Quy trinh tdng hop hop chét ¢6 cong thirc (181): Hop chét c6 cong thuc (181)
dugc téng hop theo quy trinh d& dugc ap dung & tao ra Hop chét c6 cong thuce (105) (so

do 51). 1H NMR (300MHz, DMSO-d6): & 7,67-7,73 (m, 3H), 7,45-7,50 (m, 1H), 7,37-
7,42 (m, 4H), 7,21-7,28 (dd, 1H), 7,08-7,13 (d, 1H), 4,55-4,65 (m, 1H), 4,25-4,41 (m,
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1H), 4,00-4,13 (m, 1H)< 3,02-3,09 (m, 1H), 3,02-3,09 (m, 1H), 2,72-2,79 (m, 1H), 2,27-
2,32 (m, 1H), 1,30-2,15 (m, 10H). LC-MS: (M+H)+ = 433,2; d6 tinh khiét theo phwong
phép sic ky 1ong cao ap = 98,45%.

Vi du 182: axit 1-[3-(1H-benzotriazol-1-yl)-3-
phenylpropanoyl]decahydroquinolin-4-carboxylic (Pic-2) (182):

N

*l,\l OH
&
N (o]
o
(182)

Quy trinh tdng hop hop chét c6 cong thirc (182): Hop chét ¢ cong thic (182)
duoc tong hop theo quy trinh da dugc ap dung dé tao ra Hop chét c6 cong thuc (105) (so
ds 51). IH NMR (300MHz, DMSO-d6): § 12,36 (brs, 1H), 7,69-7,71 (d, 2H), 7,36-7,48
(m, 7H), 7,19-7,24 (d, 1H), 4,26-4,30 (m, 1H), 4,11-4,15 (m, 1H), 3,52-3,59 (m, 2H),
2,39-2,45 (m, 2H), 2,25-2,28 (m, 1H), 1,35-2,16 (m, 10H). LC-MS: (M+H)+ = 433,2; do
tinh khiét theo phuong phap séc ky léng cao ap = 97,16%.

Vi dy 183: axit 1-[4-metyl-3-(4-metyl-1H-benzotriazol-1-yl)pentanoyl]decahydro-
quinolin-4-carboxylic (183):

(183)

Quy trinh tdng hop hop chit c6 cong thic (183): Hop chit c6 cong thirc (183)
duoc tong hop theo quy trinh da duogc &p dung dé tao ra Hop chét c6 cdng thirc (105) (so
dd 51). IH NMR (300MHz, CDCI3): § 7,38-7,41 (d, 1H), 7,25-7,30 (t, 1H), 7,00-7,03 (d,
1H), 5,02-5,05 (m, 1H), 3,95-4,10 (m, 1H), 3,46-3,68 (m, 2H), 2,84-2,90 (m, 1H), 2,75 (s,
3H), 2,21-2,39 (m, 4H), 1,25-1,95 (m, 10H), 0,96-0,98 (d, 3H), 0,75-0,77 (d, 3H). LC-
MS: (M+H)+ = 413,2; d6 tinh khiét theo phuong phép séic ky long cao ap = 95,52%.
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Vi du 184: axit 1-[3-(4-clo-1H-indol-3-yl)-3-(thiophen-2-yl)propanoyl]decahydro-
quinolin-4-carboxylic (184):

CI&. S

OH

Iz

(184)

Quy trinh tdng hop hop chit c6 cong thic (184): Hop chét c6 cong thuc (184)
duoc tong hop theo quy trinh d4 dwoc ap dung dé tao ra Hop chit c6 cong thirc (105) (so
d5 51). 1H NMR (300MHz, CDCI3): & 8,36 (br s, 1H), 7,16-7,21 (m, 2H), 7,11-7,14 (d,
1H), 7,06-7,09 (m, 1H), 6,95-6,97 (m, 1H), 6,83-6,78 (m, 2H), 5,58-5,64 (m, 1H), 4,40-
4,60 (m, 1H), 3,60-3,65 (m, 1H), 3,34-3,42 (m, 1H), 2,99-3,19 (m, 1H), 2,43-2,71 (m,
1H), 2,12-2,15 (m, 1H), 1,23-1,84 (m, 11H). LC-MS: (M+H)+ = 471,2; d% tinh khiét theo
phuong phap sic ky long cao ap = 98,02%.

Vi du 185: axit 1-[3-(6-clo-1H-indol-3-yl)-4-metylpentanoyl]decahydroquinolin-4-

carboxylic (185):
cl 9
] N
N OH!
H (o)

(185)

Quy trinh téng hop hop chét c6 cong thuc (185): Hop chit c6 cong thirc (185)
dugc téng hop theo quy trinh da duoc 4p dung d8 tao ra Hop chit c6 cong thuc (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): § 10,94 (br s, 1H), 7,52-7,55 (d, 1H), 7,33 (s,
1H), 7,13 (s, 1H), 6,93-6,96 (d, 1H), 3,78-3,97 (m, 1H), 3,34-3,41 (m, 1H), 3,16-3,22 (m,
2H), 2,68-2,70 (m, 2H), 2,29-2,33 (m, 1H), 1,06-2,02 (m, 12H), 0,86-0,88 (d, 3H), 0,75-
0,77 (d, 3H). LC-MS: (M+H)+ = 431,3; d0 tinh khiét theo phwong phap sic ky long cao
ap = 96,39%.

Vi du 186: axit 1-[3-(4-flo-1H-indol-3-yl)-3-phenylpropanoyl]decahydroquinolin-
6-carboxylic (186):
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Quy trinh téng hop hop chét ¢é cong thirc (186): Hop chit c6 cong thuc (186)
duoc tong hop theo quy trinh da duoc ap dung dé tao ra Hop chét c6 cong thuc (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): § 12,07 (br s, 1H), 11,18 (brs, 1H), 7,33-7,38
(m, 1H), 7,18-7,29 (m, 4H), 7,08-7,15 (m, 2H), 6,93-7,00 (m, 1H), 6,55-6,64 (m, 1H),
4,78-4,85 (m, 1H), 4,18-4,35 (m, 1H), 3,74-4,00 (m, 1H), 2,93-3,19 (m, 2H), 2,20-2,25
(m, 2H), 1,25-1,82 (m, 11H). LC-MS: (M+H)+ = 449,3; d0 tinh khiét theo phwong phéap
sdc ky 16ng cao ap = 98,98%.

Vi du 187: axit 1-[3-(4-clo-1H-indol-3-yl)pentanoyl]decahydroquinolin-4-

carboxylic (187):
N
’ OH

N
H
(187)

Quy trinh téng hop hop chit c6 cong thirc (187): Hop chit c6 cong thirc (187)
dugc tdng hop theo quy trinh dd duoc 4p dung dé tao ra Hop chét c6 cong thirc (105) (so
d5 51). 1H NMR (300MHz, CDCI3): § 8,31 (brs 1H), 7,16-7,18 (m, 1H), 6,97-7,01 (m,
3H), 3,65-3,87 (m, 2H), 3,39-3,53 (m, 1H), 2,44-2,73 (m, 4H0, 1,23-1,85 (m, 13H), 0,81-
0,86 (t, 3H). LC-MS: (M+H)+ = 417,2; @9 tinh khiét theo phuong phap sic ky léng cao
ap = 90,53%.

Vi du 188: axit 1-[3-(4-flo-1H-indol-3-yl)-3-phenylpropanoyl]decahydroquinolin-
5- carboxylic (188):
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Quy trinh tdng hop hop chét c6 cong thic (188): Hop chét c6 cong thirc (188)
dugc tong hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chit co cong thire (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): § 12,26 (br s, 1H), 11,18 (br s, 1H), 7,32-7,35
(m, 1H), 7,09-7,27 (m, 6H), 6,93-7,00 (m, 1H), 6,58-6,64 (m, 1H), 4,79-4,86 (m, 1H),
4,04-4,41 (m, 1H), 3,93-4,05 (m, 1H), 3,75-3,79 (m, 1H), 2,95-3,17 (m, 2H), 2,71-2,75
(m, 1H), 1,25-1,89 (m, 11H). LC-MS: (M+H)+ = 449,2; d6 tinh khiét theo phuong phap
sic ky long cao ap = 94,73%.

Vi du 189: axit {1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-

4-yl}axetic (189):
o
] N
N
H

(189) 0”7 "CH

Quy trinh tdng hop hop chét c6 cong thic (189): Hop chat ¢6 cong thirc (189)
duoc tbng hop theo quy trinh d4 dwoc 4p dung dé tao ra Hop chit c6 cong thuc (105) (so
ds 51). 1H NMR (300MHz, CDCI3): § 7,99 (br s, 1H), 7,09-7,12 (d, 1H), 6,97-7,01 (m,
2H), 6,66-6,68 (d, 1H), 4,45-4,53 (m, 0,5H), 4,10-4,15 (m, 1H), 3,50-3,64 (m, 1H), 3,05-
3,07 (m, 0,5H), 2,67-2,83 (m, 2H), 2,19-2,50 (m, 4H), 1,40-1,96 (m, 12H), 1,36-1,38 (d,
3H), 0,89-0,93 (m, 2H), 0,82-0,85 (m, 2H). LC-MS: (M+H)+ = 423,2; d6 tinh khiét theo
phuong phap sic ky 1ong cao ap =95,52% .

Vi dy 190: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (190):
o}
, N OH.
N o)
H

(190) r

So d quy trinh tong hop-56

r Q
wom o/\ o]
\ ——— »
],3 N\ q 7 OH
H H

Chét trung gian 94 Chét trung gian 95 ]
Chat trung gian 96
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Quy trinh téng hop etyl 3-(4-bromo-1H-indol-3-yl)butanoat (chét trung gian 94):

Chét trung gian 94 dugc tdng hop theo quy trinh d3 dugc 4p dung dé tao ra chét
trung gian 2 (so db-1).

Quy trinh tdng hop etyl 3-(4-xyclopropyl-1H-indol-3-yl)butanoat (chat trung gian
95):

Binh day trong loai dung tich 250ml c6 13p thanh khudy tir tinh duoc nap Chét
trung gian 94 (15,95g, 51,47mmol), axit xyclopropylboronic (8,8g,102,9mmol), xezi
cacbonat (33,45g, 102,9mmol), trong hdn hop gdm dioxan va nudc (theo ty 1€
100ml:20ml). Tiép @6, dugc suc N, khi va dugc bd sung PACly(dppf) (4,2g, 5,1mmol).
Dung dich thu dugc duge khudy & 100°C trong thoi gian 13 gio. Sau khi phan (ng hoan
thanh (phan mg dwoc theo ddi theo phuong phép sic ky 16p mong (TLC)), dung dich
phéan ting dugc loc qua xelit. Dich loc duge pha lodng bing nudc va chiét bing EtOAc va
cd d tao ra nguyén liu thd, ma dugc tinh ché bang cot sic ky trén silicagel rira giai bing
Ete ddu mé (60 dén 80) va etyl axetat 1am chét rira giai. San phim (chét trung gian 95)

thu dugc & dang long mau nau (12,5g).

Quy trinh tdng hop axit 3-(4-xyclopropyl-1H-indol-3-yl)butanoic (chét trung gian
96):

Chét trung gian 96 dugc tdng hop theo quy trinh da dugc &p dung dé tao ra chat
trung gian 3 (so dd-1).

So d quy trinh tdng hop-57

! |
OxOH H 0 OH OH o
=
S — 0 — S0
NHg HO N Nj N.Ac
H H

OH N" Het

Nguyén liguban  Nguyén liéu ban Chét trung gian 97 Chét trung gian 98 Chét trung gian 99 Chét trung gian 100
dhu 32 ddu 33

Quy trinh téng hop metyl quinolin-5 -carboxylat (chét trung gian 97):

Binh déy tron loai dung tich 500ml ¢ lép thanh khudy tir tinh dugc nap nguyén
liéu ban dau 32 (60g, 435mmol), nguyén liéu ban diu 33 (168g, 1824mmol), axit 3-
nitrobenzoic (30g, 179mmol) trong 90ml dung dich H,SO, ddc. Sau d6, hdn hop phan

img nay dugc dun néng & 150°C trong thoi gian 7 gid.7 Sau khi phan tmg da dugc gidm
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nhiét 4§ dén nhiét d6 trong phong va MeOH (600ml) dugc bd sung vao va hdi luu trong
thoi gian 12 gio. Tiép dé, dugc lam lanh dén 0°C duoc t6i béng nudce da va co. Hon hop
phan tmg thd duoc kiém héa bang NaHCO;, chiét bing DCM va co. Nguyén lidu thd thu
dugc dugc tinh ché bang cot sic ky trén silicagel rira gidi bing Ete diu mo (60 dén 80),
etyl axetat va 0,5% trietylamin 1am chét rira giai. San phim (chit trung gian 97) thu dugc

¢ dang long mau niu (21g).
Quy trinh tdng hop axit quinolin-5-carboxylic (chit trung gian 98):

LiOH (10,75g, 448mmol) trong nudc (25ml) duge bd sung vao dung dich duoc
khudy chira cht trung gian 97 (21g, 112mmol) trong hén hgp gdm THF:MeOH (theo ty
1€ 25ml1:200ml) & 0°C. Hén hop phan ung thu dugc duoc khuéy & nhiét do trong phong
trong thoi gian 3 gio. Sau khi phan ung (dugc theo ddi theo phwong phap sic ky 16p
moéng (TLC)), né duoc cb va axit héa (d6 pH= 5) bing dung dich HCI IN. chit két tia

thu duge dugc loc va lam kho d tao ra san phim chit trung gian 98 (19g).
Quy trinh tdng hop axit decahydroquinolin-5-carboxylic (chat trung gian 99):

Chét trung gian 99 duoc tdng hop theo quy trinh da dugc &p dung dé tao ra chét
trung gian 18 (so db-13).

Quy trinh tdng hop metyl decahydroquinolin-5-carboxylat (chit trung gian 100):

Binh d4y tron loai dung tich 250ml ¢6 lip thanh khudy tir tinh dugc nap chét trung
gian 99 (5,4g, 29,5mmol) trong 50m!l MeOH. Thionylclorua (10ml) dugc bd sung vao
hén hop nay tir tir & 0°C. Hon hop phan tng thu dugc duge khudy & nhiét d6 trong phong
trong thoi gian 12 gio. Sau khi phan tng (theo ddi dugc theo phuong phap LC-MS), né
duoc cb tiép theo 1a dugc cho ddng s6i vi tolune dé tao ra san phdm chét trung gian 100

& dang rin mau tréng (4,4g).

Quy trinh tdng hop hop chét ¢6 cdng thic (190): Hop chét ¢6 cong thie (190)
dugc tdng hop theo quy trinh da dugc &p dung dé tao ra Hop chit co cong thirc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): § 7,94 (br s, 1H), 7,10-7,12 (m, 1H), 6,96-7,00 (m,
2H), 6,65-6,69 (m, 1H), 4,68-4,70 (m, 0,5H), 4,44-4,48 (m, 0,5H), 4,14-4,17 (m, 1H),
3,57-3,63 (m, 1H), 2,70-2,94 (m, 2H), 2,41-2,55 (m, 3H), 2,12-2,15 (m, 1H), 1,44-1,77
(m, 8H), 1,35-1,37 (d, 3H), 1,30-1,35 (m, 2H), 0,91-0,93 (m, 2H), 0,77-0,80 (m, 2H)..
LC-MS: (M+H)+ = 409,2; d6 tinh khiét theo phuong phap séc ky 16ng cao ap = 97,56%.
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Vi du 191: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-6-

carboxylic (191):
)
(o} OH
] N
N

H

(191)

Quy trinh téng hop hop chat c6 cong thirc (191): Hop chét c¢6 cong thic (191)
duoc tong hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chét ¢6 cong thirc (105) (so
d5 51). 1H NMR (300MHz, DMSO0-d6): § 12,11 (br s, 1H), 10,80 (br s, 1H), 7,16-7,19
(m, 1H), 7,12-7,14 (d, 1H), 6,88-6,93 (t, 1H), 6,55-6,58 (d, 1H), 4,05-4,10 (m, 1H), 3,70-
3,73 (m, 1H), 2,90-3,01 (m, 1H), 2,61-2,70 (m, 2H), 2,30-2,39 (m, 2H), 2,25-2,28 (m,
1H), 1,31-2,06 (m, 11H), 1,27-1,29 (d, 3H), 0,89-0,91 (m, 2H), 0,72-0,73 (m, 2H). LC-
MS: (M+H)+ = 409,2; d6 tinh khiét theo phuong phap sic ky 1dng cao ap = 93,25%.

Vi du 192: axit 1-{3-[4-(thiophen-2-yl)-1 H-indol-3-
yl]butanoyl}decahydroquinolin-5-carboxylic (192):

H (192)

Quy trinh téng hop hop chét cé cong thirc (192): Hop chit c6 cong thic (192)
duoc tdng hop theo quy trinh da duoc 4p dung d8 tao ra Hop chét c6 cdng thuce (105) (so
dd 51). 1TH NMR (300MHz, CDCI3): & 8,30 (br s, 1H), 7,37-7,40 (d, 1H), 7,29-7,32 (m,
1H), 7,18-7,20 (d, 1H), 7,08-7,15 (m, 4H), 3,22-3,46 (m, 2H), 2,71-2,93 (m, 1H), 2,39-
2,57 (m, 2H), 2,10-2,25 (m, 2H), 1,42-1,94 (m, 11H), 0,85-0,88 (d, 3H). LC-MS:
(M+H)+ = 451,1; d6 tinh khiét theo phwong phap sic ky 1ong cao 4p = 99,67%.

Vi du 193: axit 1-[3-(4-clo-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (HS_A_643) (193):
Cl
0
%)\)LN OH
N 0
H

(193)

Quy trinh t6ng hop hop chét co cong thie (193): Hop chit c6 cong thic (193)
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duoc tdng hop theo quy trinh di dugc 4p dung dé tao ra Hop chét c6 cong thuc (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): & 12,15 (br s, 1H), 11,18 (brs, 1H), 7,28-7,31
(m, 2H), 7,01-6,98 (m, 2H), 4,47-4,49 (m, 0,5H), 4,29-4,33 (m, 0,5H), 3,72-3,95 (m, 2H),
2,62-3,02 (m, 4H), 1,30-1,94 (m, 11H), 1,25-1,27 (d, 3H). LC-MS: (M+H)+ = 403,1; d6
tinh khiét theo phwong phap séc ky léng cao &p = 98,12%.

Vi du 194: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-4-
carboxylic (194):

N J { o
" (194) OH
Quy trinh tdng hop hop chét c6 cong thic (194): Hop chét c6 cong thic (194)
duoc tdng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thie (105) (so
dd 51). ITH NMR (300MHz, CDCI3): § 7,95 (br s, 1H), 7,10-7,13 (d, 1H), 6,96-7,02 (m,
2H), 6,66-6,68 (d, 1H), 4,17-4,20 (m, 2H), 3,46-3,49 (m, 1H), 2,80-2,88 (m, 1H), 2,53-
2,60 (m, 2H), 2,41-2,48 (m, 2H), 1,45-1,98 (m, 11H), 1,36-1,38 (d, 3H), 0,92-0,95 (m,
2H), 0,74-0,81 (m, 2H). LC-MS: (M+H)+ = 409,2; d tinh khiét theo phuong phap sic ky
16ng cao ap = 92,83%.

Vi du 195: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (pic-1) (195):
o .
o OH
N (e]

H
(195)

So d6 quy trinh tdng hop-58

NaOH
o Ton — Y 0, — N OH
z N o : o]
H

Chét trung gian 101 Chét trung gian 102 (195)
(pic 1) (pic 1)

Téng hop axit 3-(4-xyclopropyl-1H-indol-3-yl)butanoic (chat trung gian 101, Pic-1):
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Chét trung gian 101, pic-1 dugc téng hop theo quy trinh da duoc ap dung d tao ra
chit trung gian 90, pic-1 (so d6-54). 1H NMR (300MHz, DMSO-d6): § 12,01 (br s, 1H),
10,83 (br s, 1H), 7,12-7,15 (m, 2H)m 6,89-6,94 (t, 1H), 6,58-6,61 (d, 1H), 3,99-4,03 (m,
1H), 2,71-2,78 (dd, 1H), 2,34-2,42 (m, 2H), 1,30-1,32 (d, 3H), 0,92-0,94 (m, 2H), 0,72-
0,74 (m, 2H). LC-MS: (M+H)+ = 244,1; d tinh khiét theo phwong phép séc ky léng cao
ap = 96,90%; Thoi gian luu khéng ddi xting = 7,91 phut [pak khong dbi xtng IA, pha
dong hexan:i-PrOH:DCM (theo ty 1& 8,5:1,0:0,5)]; [a]p> = +10,62° (c 0,032, MeOH).

Téng hop metyl 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-
5-carboxylat (chat trung gian 102, Pic-1):

Chét trung gian 102, pic-1 duoc téng hop theo quy trinh da dugc 4p dung dé tao ra
Hop chit-1 (so d6-2).

Quy trinh tong hop hop chét ¢6 cong thitc (195): Hop chét ¢6 cong thie (195)
duoc tdng hop theo quy trinh d& duoc 4p dung dé tao ra Hop chit c6 cong thire (105) (so
d6 51). 1TH NMR (300MHz, CDCI3): § 8,04 (br s, 1H), 7,08-7,11 (d, 1H), 6,95-6,98 (m,
2H), 6,68 (s, 1H), 4,44-4,68 (m, 1H), 4,16 (br s, 1H), 3,39-3,59 (m, 1H), 2,66-2,93 (m,
2H), 2,14-2,51 (m, 3H), 1,38-1,85 (m, 11H), 1,30-1,32 (d, 3H), 0,91-0,93 (m, 2H), 0,70-
0,72 (m, 2H). LC-MS: (M+H)+ = 409,2; d¢ tinh khiét theo phwong phap séc ky léng cao
ap = 96,52%.

Vi du 196: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (196):
0
N OH
N (o]

H

(196)

So dd quy trinh tdng hop-59

- o= Sy N 5 &‘,om
N NI 0 . o
H H

Chét trung gian 103 Chat trung gian 104 (196)

(pic 2) (pic 2)
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Téng hop axit 3-(4-xyclopropyl-1H-indol-3-yl)butanoic (chat trung gian 103, Pic-
2):

Chét trung gian 103, pic-2 duoc tdng hop theo quy trinh da dugc ap dung dé tao ra
chét trung gian 90, pic-1 (so d8-54). 1H NMR (300MHz, DMSO-d6): § 12,01 (br s, 1H),
10,83 (br s, 1H), 7,12-7,15 (m, 2H)m 6,89-6,94 (t, 1H), 6,58-6,61 (d, 1H), 3,99-4,03 (m,
1H), 2,71-2,78 (dd, 1H), 2,34-2,42 (m, 2H), 1,30-1,32 (d, 3H), 0,92-0,94 (m, 2H), 0,72-
0,74 (m, 2H). LC-MS: (M+H)+ = 244,1; d tinh khiét theo phuong phap sic ky long cao
ap = 89,91%; Thoi gian luu khong déi xtmg = 9,15 phut [pak khong ddi xtmg IA, pha
dong hexan:i-PrOH: DCM (theo ty 1€ 8,5:1,0:0,5)]; [a]p> = -6,04° (c 0,033, MeOH).

Téng hop metyl 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-
5-carboxylat (chét trung gian 104, Pic-2):

Chét trung gian 104, pic-2 duge tdng hop theo quy trinh da duoc 4p dung dé tao ra
Hop chét-1 (so d5-2).

Quy trinh tdng hop hop chét ¢ cong thirc (196): Hop chét c6 cong thuc (196)
dugc téng hop theo quy trinh da duoc &p dung dé tao ra Hop chat c6 cong thirc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): § 8,08 (br s, 1H), 7,08-7,10 (d, 1H), 6,94-7,00 (m,
2H), 6,65-6,67 (m, 1H), 4,44-4,68 (m, 1H), 4,15 (br s, 1H), 3,38-3,64 (m, 1H), 2,71-2,92
(m, 2H), 2,13-2,54 (m, 3H), 1,45-1,78 (m, 11H), 1,40-1,43 (d, 3H), 0,90-0,93 (m, 2H),
0,74-0,77 (m, 2H). LC-MS: (M+H)+ = 409,2; d tinh khiét theo phuong phap séc ky long
cao ap = 96,11%.

Vi du 197: axit 1-[3-(4-xyano-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (197):
4
0
%)\AN on
N 0O

H (197)

Quy trinh tbng hop hop chét c6 cong thitc (197): Hop chit c6 cong thic (197)
duoc tdng hop theo quy trinh da duoc 4p dung dé tao ra Hop chét c6 cong thire ( 105) (so
dd 51). IH NMR (300MHz, DMSO-d6): 6 12,13 (br s, 1H), 11,48 (br s, 1H), 7,67-7,70
(d, 1H), 7,46-7,48 (m, 2H), 7,17-7,22 (t, 1H), 4,45-4,49 (m, 0,5H), 4,25-4,30 (0,5H),
3,74-3,85 (m, 3H), 2,91-3,00 (m, 1H), 2,69-2,86 (m, 2H), 1,30-1,98 (m, 14H). LC-MS:

-214-



21571

(M+H)+ = 394,2; 40 tinh khiét theo phwong phap séc ky 16ng cao ap = 99,0%.

Vi dy 198: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-
carboxylic (HS_A_648, pic-1a) (198):

(198)

Quy trinh tdng hop hop chét ¢6 cong thirc (198): hdn hop gdm céc chit ddng phén
195 dugc tach bang cach 4p dung sic ky cot khong d6i xtmg d tao ra hop chét c6 cdng
thie 198. 1TH NMR (300MHz, CDCI3): § 7,92 (br s, 1H), 7,10-7,13 (d, 1H), 6,97-7,02 (m,
2H), 6,67-6,69 (m, 1H), 4,67-4,72 (m, 0,5H), 4,45-4,48 (m, 0,5H), 4,16-4,18 (m, 1H),
3,00-3,62 (m, 1H), 2,69-2,96 (m, 2H), 2,37-2,48 (m, 2H), 2,13-2,24 (m, 1H), 1,37-1,92
(m, 11H), 1,33-1,35 (d, 3H), 0,92-0,95 (m, 2H), 0,83-0,88 (M, 2H). LC-MS: (M+H)+ =
409,2; d6 tinh khiét theo phuong phép sic ky 16ng cao ap = 99,39%; Thoi gian luu khong
dbi xtmg = 12,44 phut [Cot: Pak khong déi xtmg IC; pha dong: hexan: IPA:DCM (theo ty
1¢ 8:1:1)].

Vi dy 199: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (pic-1b) (199):
o
HJ] JH
I H
N

(199)

Quy trinh tdng hop hop chét c6 cong thirc (199): hdn hop gdm cac chit ddng phan
195 duoc tach bang cach 4p dung sic ky cot khong d6i xtmg dé tao ra hop chit co cong
thirc 199. 1H NMR (300MHz, DMSO0-d6): § 12,11 (br s, 1H), 10,80 (br s, 1H), 7,12-7,18
(m, 2H), 6,88-6,93 (t, 1H), 6,55-6,58 (d, 1H), 4,49-4,52 (m, 0,5H), 4,31-4,35 (m, 0,5H),
3,91-4,04 (m, 2H), 3,70-3,74 (m, 1H), 2,86-2,98 (m, 1H), 2,67-2,74 (m, 2H), 2,37-2,39
(m, 1H), 1,47-2,00 (M, 11H), 1,27-1,30 (d, 3H), 0,85-0,91 (m, 2H), 0,68-0,74 (m, 2H).
LC-MS: (M+H)+ = 409,2; do tinh khiét theo phuong phép séc ky léng cao ap = 99,31%;
Thoi gian luu khong ddi xtng = 14,93 phut [Cot: Pak khong déi xtmg IC; pha dong:
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hexan: IPA:DCM (theo ty 1& 8:1:1)]. [o]p>* = +111,84° (¢ 0,001, MeOH).

Vi du 200: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-
carboxylic (pic-1c) (200):

(200)

Quy trinh téng hop hop chit c¢6 cong thirc (200): hdn hop gdm céc chit ddng phan
195 duoc tach bing cach ap dung sic ky cot khoéng dbi ximg dé tao ra Hop chéat 200. 1H
NMR (300MHz, DMSO-d6): 6 12,23 (br s, 1H), 10,80 (br s, 1H), 7,11-7,16 (m, 2H),
6,88-6,93 (t, 1H), 6,55-6,57 (d, 1H), 4,54-4,56 (m, 0,5H), 4,30-4,34 (m, 0,5H), 3,89-4,06
(m, 2H), 3,70-3,73 (m, 1H), 2,92-3,00 (m, 1H), 2,66-2,72 (m, 2H), 2,26-2,29 (m, 1H),
1,35-1,98 (m, 11H), 1,28-1,31 (d, 3H), 0,87-0,91 (m, 2H), 0,70-0,74 (m, 2H). LC-MS:
(M+H)+ = 409,2; d6 tinh khiét theo phwong phép sic ky 16ng cao ap = 94,22%; Thoi gian
lwru khéng d6i xing = 14,61 phut [Cot: Pak khong ddi ximg IC; pha dong: hexan:
IPA:DCM (theo ty 1€ 8:1:1)].

Vi du 201: axit 1-{3-[4-(propan-2-yloxy)-1H-indol-3-yl]butanoyl}decahydroquino-
lin-5-carboxylic (201):

B
Qj)\i 5 )
OH
N
| I
H
(201)

Quy trinh tdng hop hop chit c¢6 cong thirc (201): Hop chét c6 cong thirc (201)
duoc téng hop theo quy trinh d& dwoc 4p dung dé tao ra Hop chit c6 cong thirc (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): § 12,0 (br s, 1H), 10,67 (br s, 1H), 6,83-6,92 (m,
3H), 6,40-6,43 (d, 1H), 4,69-4,72 (m, 1H), 4,53-4,55 (m, 0,5H), 4,06-4,09 (m, 0,5H),
3,58-3,75 (m, 3H), 2,63-2,98 (m, 2H), 2,18-2,22 (m, 1H), 1,45-1,98 (m, 11H), 1,27-1,31
(m, 9H). LC-MS: (M+H)+ = 427,2; d6 tinh khiét theo phuong phap sic ky 1dng cao ap =
95,46%.
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Vi du 202: axit 1-{3-[4-(octahydroquinolin-1(2H)-yl)-4-oxobutan-2-yl]-1H-indol-

4-yl} piperidin-4-carboxylic (202):
on
N
N
Q])\i 5 )
H

(202)

So d quy trinh téng hop-60

G- Qr“él—@rug—-

Chat trung gian 105 TS Chét trung gian 106

o 0 Chat trung gian 107
ol
O N 6
1 \ "
N I
H N

Chit trung gian 108 H Hop chit (202)

Quy trinh tbng hop chét trung gian 105:

Chét trung gian 105 duoc tdng hop theo quy trinh da duoc 4p dung dé tao ra Hop
chét c6 cong thire (1) (so dd 2).

Quy trinh tong hop chét trung gian 106:

NaH (0,052g, 2,1mmol) dugc bd sung vao dung dich duge khudy chira Chét trung
gian 105 (0,35g, 1,09mmol) trong THF khan (4ml) & 0°C va khudy trong thoi gian 10
phuit. Tosyl clorua (0,27g, 1,4mmol) dugc bd sung vao dung dich da duoc khudy va
khudy trong thoi gian 30 phut & nhi¢t do trong phong. Sau khi phan ting hoan thanh, hdn
hop phan tmg duge t6i bing H,0, chiét bang EtOAc dé tao ra nguyén liéu thd ma dugc
tinh ché bing cach 4p dung phuong phép sic ky cot silica-gel rira giai bing hdn hop gdm
hexan:EtOAc d¢ tao ra chit trung gian 106 (260mg).
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Quy trinh tdng hop chit trung gian 107:

Mety! isonipecotat (0,10ml, 0,69mmol) va xezi cacbonat (0,46g, 1,39mmol) duoc
bd sung vao dung dich dugc khudy chua chit trung gian 106 (0,26g, 0,46mmol) trong
dioxan (4ml). H8n hop phan tmg thu duoc dwoc suc khi argon va Pd,(dba); (0,085g,
0,009mmol), BINAP (0,015g, 0,023mmol) duoc bd sung vao, sau d6 dugc dun néng &
90°C trong thoi gian 12 gio. Sau khi phan tmg hoan thanh, hdn hop phan tmg nay duoc
loc qua xelit va c6 d tao ra nguyén liéu thd ma duoc tinh ché bang cach ap dung phuong
phép sic ky cot silica-gel rira giai bang hén hop gdm hexan:EtOAc d tao ra chat trung
gian 107 (150mg).

Quy trinh tdng hop chit trung gian 108:

Chét trung gian 107 (0,15g, 0,29mol) va amoni clorua (0,12g, 2,1mmol) duoc bd
sung vao dung dich dugc khudy chira magie (0,3g, 12,3mmol) trong MeOH (18ml), va
khudy trong thoi gian 2 gid & nhiét do trong phong. Sau khi phén ing hoan thanh, hén
hop phén tmg dugc t6i bang dung dich NH,Cl bdo hoa, chiét bang EtOAc va ¢b dé tao ra
nguyén liéu thd ma duoc tinh ché bing cach 4p dung phuong phép sic ky cot silica-gel

rita gidi bang hén hop gdm hexan:EtOAc dé tao ra chit trung gian 108 (50mg).

Quy trinh tdng hop hop chit c6 cong thirc (202): Dung dich nuéc NaOH (0,021g,
0,53mmol) dugc bd sung vao dung dich dugc khudy chira chit trung gian 108 (0,05g,
0,10mmol) trong THF:MeOH (2ml, theo ty 1& 1:1), va khudy & nhiét do trong phong trong
8 gid. Sau khi phan tng hoan thanh, hdn hgp phan tmg niy dugc ¢6 dé tao ra san phim
thd, ma dugc dua vao H,0, dugc axit hda b.'?lng 10% trong nuéc KHSO, (46 pH=5), chiét
bing EtOAc, ¢b, va tinh ché bang cach 4p dung phuong phép sic ky cot silica-gel rtra giai
bing hdn hop gdm hexan:EtOAc d tao ra Hop chit c6 cong thirc 202 (10mg) & dang rin
mau ndu. 'H NMR (300MHz, CDCI3): § 7,95 (br s, 1H), 7,03-7,06 (m, 2H), 6,91-6,94 (m,
1H), 6,72-6,75 (m, 1H), 4,46-4,61 (m, 1H), 3,80-3,84 (m, 0,5H), 3,58-3,60 (m, 0,5H),
3,29-3,31 (m, 1H), 3,15-3,18 (m, 1H), 2,85-2,92 (m, 2H), 2,45-2,48 (m, 3H), 2,10-2,15
(m, 2H), 1,30-1,94 (m, 20H). LC-MS: (M+H)+ = 452,2; d0 tinh khiét theo phuong phép
sic ky 1ong cao 4p = 96,62%.

Vi du 203: axit 1-[3-(4-clo-5-metyl-1 H-indol-3-yl)butanoyl]decahydroquinolin-5-
carboxylic (203):

-218-



H (203)

Quy trinh téng hop hop chit c¢6 cong thuc (203): Hop chat c¢6 cong thirc (203)
duoc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thuc (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): § 11,10 (br s, 1H), 7,18-7,23 (m, 2H), 6,97-7,00
(d, 1H), 4,46-4,55 (m, 1H), 4,20-4,34 (m, 1H), 3,91-3,95 (m, 1H), 3,75-3,79 (m, 2H),
2,36 (s, 3H), 2,27-2,30 (m, 2H), 1,30-1,90 (m, 14H). LC-MS: (M+H)+ = 417,1; d0 tinh
khiét theo phwong phap séc ky 16ng cao ap =99,11%.

Viduy 204: axit 1-[3-(4-xyclopropyl-1-metyl-1 H-indol-3-yl)butanoyl]decahydroqu-

N QH
O

So db quy trinh téng hop-61

(o)
T '6)\”“—’ T >
N o N ©
N /

(195) {204)

inolin-5-carboxylic (204):

<

(204)

Quy trinh téng hop hop chit c6 cong thirc (204): Hop chit c6 cong thirc (204)
duoc tong hop theo quy trinh da duoc 4p dung dé tao ra Hop chit co cong thue (27) (so
db 26). 1H NMR (300MHz, CDCI3): § 7,10-7,12 (m, 2H), 6,88-6,91 (d, 1H), 6,72-6,75
(m, 1H), 4,77-4,82 (m, 0,5H), 4,54-4,58 (m, 0,5H), 4,23-4,25 (m, 1H), 3,72 (s, 3H), 3,68-
3,70 (m, 1H), 2,74-2,92 (m, 1H), 2,54-2,62 (m, 1H), 2,46-2,49 (m, 2H), 2,20-2,23 (m,
1H), 1,30-1,90 (m, 14HO, 0,98-1,01 (m, 2HO, 0,83-0,86 (m, 2H). LC-MS: (M+H)+ =
423,2; 46 tinh khiét theo phuong phép sic ky 16ng cao ap = 98,91%.

Vi du 205: axit 1-[3-(4-xyclopropyl-1H-pyrolo[2,3-b]pyridin-3-yl)butanoyl]decah-
ydroquinolin-5-carboxylic (205):
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(o]
\\ N oH
N , le}

{(205)

2"\

Quy trinh tdng hop hop chit c6 cong thirc (205): Hop chét cé cong thirc (205)
dugc tdng hop theo quy trinh d& dwoc 4p dung d tao ra Hop chét c6 cong thac (105) (so
d5 51). IH NMR (300MHz, CDCI3): & 11,01 (br s, 1H), 7,91-8,00 (m, 1H), 7,04 (s, 1H),
6,46-6,59 (m, 1H), 4,51-4,63 (m, 1H), 4,38-4,42 (m, 1H), 3,98-4,06 (m, 2H), 3,44-3,47
(0,5H), 3,15-3,19 (m, 0,5H), 2,84-2,95 (m, 1H), 2,37-2,54 (m, 2H), 1,55-1,85 (m, 6H),
1,45-1,47 (d, 3H), 1,30-1,40 (m, 5H), 0,94-0,97 (m, 2HO, 0,78-0,83 (m, 2H). LC-MS:
(M+H)+ = 410,2; d5 tinh khiét theo phuong phap sic ky léng cao ap = 98,14%.

Vi du 206: axit 1-[3-(4-clo-1H-indol-3-y1)-3-(thiophen-2-yl)propanoyl]decahydro-

quinolin-5-carboxylic (206):
ol s o
] “&(o”
N O

H
(206)

Quy trinh téng hop hop chat c6 cong thirc (206): Hop chét c6 cong thirc (206)
duoc téng hop theo quy trinh da duge &p dung dé tao ra Hop chét c6 cong thirc (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): 6 12,13 (br s, 1H), 11,31 (br s, 1H), 7,40-7,45
(m, 1H), 7,31-7,33 (d, 1H), 7,20-7,22 (m, 1H), 7,00-7,05 (t, 1H), 6,93-6,96 (d, 1H), 6,78-
6,87 (m, 2H), 5,54-5,56 (m, 1H), 4,43-4,45 (m, 0,5H), 4,19-4,26 (m, 0,5H), 4,01-4,03 (M,
1H), 3,78-3,82 (m, 1H), 3,02-3,11 (m, 2H), 2,40-2,45 (m, 1H), 1,31-1,88 (m, 11H). LC-
MS: (M+H)+ = 471,1; d6 tinh khiét theo phuong phép sic ky long cao ap = 97,94%.

Vidu 207: axit 1-[3-(1,4-dimetyl-1 H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (207):
o
N OH
N ! o

/
207)

Quy trinh téng hop hop chit c6 cong thic (207): Hop chét ¢ cong thuc (207)
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duoc tong hop theo quy trinh da duge ap dung dé tao ra Hop chét c6 cong thirc 27) (so
d5 26). 1H NMR (300MHz, CDCI3): § 7,05-7,12 (m, 2H), 6,80-6,89 (m, 2H), 4,73-4,77
(m, 0,5H), 4,52-4,56 (m, 0,5H), 3,91-3,95 (m, 1H), 3,71 (s, 3H), 3,60-3,63 (m, 1H), 2,86-
3,06 (m, 1H), 2,72 (s, 3H), 2,41-2,57 (m, 2H), 2,21-2,24 (m, 1H), 1,49-1,90 (m, 11H),
1,39-1,41 (d, 3H). LC-MS: (M+H)+ = 397,2; 6 tinh khiét theo phuong phép sic ky 1ong
cao ap = 98,36%.

Vidy 208: axit 1-{3-[1-metyl-4-(propan-2-yloxy)-1H-indol-3-yl]butanoyl } decahy-
droquinolin-5-carboxylic (208):

B

(208)

Quy trinh tdng hop hop chét c6 cong thirc (208): Hop chét co cong thirc (208)
duoc tdng hop theo quy trinh da duge &p dung dé tao ra Hop chit c6 cong thic (27) (so
d5 26). 1H NMR (300MHz, DMSO-d6: § 12,01 (br s, 1H), 6,84-7,02 (m, 3H), 6,46-6,48
(m, 1H), 4,70-4,72 (m, 1H), 4,45-4,50 (m, 0,5H), 4,30-4,33 (m, 0,5H), 3,70-3,72 (m, 1H),
3,64 (s, 3H), 3,51-3,53 (m, 1H), 2,66-3,05 (m, 3H), 2,23-2,39 (m, 1H), 1,45-1,98 (m,
11H), 1,30-1,42 (m, 9H). LC-MS: (M+H)+ = 441,2; d0 tinh khiét theo phuong phap séic
ky 16ng cao ap = 99,01%.

Vi du 209: axit 1-[3-(4-clo-1-metyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (209):
cl
0
Qy/uhé)\mm
/N ©

(209)

Quy trinh tdng hop hop chét c6 cong thirc (209): Hop chit ¢ cong thirc (209)
duoc tong hop theo quy trinh d4 duoc 4p dung & tao ra Hop chit c6 cong thuc (27) (so
d6 26). 'H NMR (300MHz, CDCI3): § 7,09-7,11 (m, 1H), 6,97-7,05 (m, 2H), 6,85-6,91
(m, 1H), 4,664,68 (m, 0,5H), 4,47-4,49 (m, 0,5H), 3,66 (s, 3H), 2,69-3,05 (m, 2H), 2,36-
2,57 (m, 1H), 2,16-2,24 (m, 1H), 1,45-1,90 (m, 11HO, 1,33-1,35 (d, 3H). LC-MS:
(M+H)+ =417,1; d0 tinh khiét theo phuong phap séc ky long cao ap = 98,82%.
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Vidu 210: axit 1-[3-(4-xyclopropyl-1-etyl-1H-indol-3-yl)butanoyl]decahydroquin-

olin-5-carboxylic (210):
0
v
N O

v
(210)

Quy trinh tbng hop hop chét c6 cong thirc (210): Hop chit c¢6 cong thic (210)
duoc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cong thirc (27) (so
5 26). '"H NMR (300MHz, CDCI3): & 6,98-7,09 (m, 2HO, 6,87-6,91 (m, 1H), 6,64-6,66
(d, 1H), 4,68-4,70 (m, 0,5H), 4,48-4,51 (m, 0,5H), 4,14-4,16 (m, 1H), 4,00-4,07 (q, 2H),
3,57-3,65 (m, 1H), 2,68-2,98 (m, 2H), 2,39-2,58 (m, 2H), 2,15-2,27 (m, 1H), 1,40-1,97
(m, 11H), 1,34-1,36 (d, 3H), 0,88-0,94 (m, 2H), 0,75-0,81 (m, 5H). LC-MS: (M+H)+ =
437,2; 6 tinh khiét theo phuong phap séc ky 1ong cao ap = 98,31%.

Vi du 211: axit 1-{3-[4-(propan-2-yl)-1H-indol-3-yl]butanoyl} decahydroquinolin-

5- carboxylic (211):
o)
N (e]
H

@11)

Quy trinh tdng hop hop chit c6 cong thirc (211): Hop chét ¢ cong thirc (211)
duoc tong hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thirc (105) (so
dd 51). "H NMR (300MHz, CDCI3): § 7,99 (br s, 1H), 7,15-7,18 (m, 2H), 7,01-7,05 (m,
2H), 4,74-4,77 (m, 0,5HO, 4,53-4,56 (m, 0,5HO, 3,85-3,88 (m, 1H), 3,62-3-66 (m, 2H),
2,44-3,04 (m, 3H), 2,21-2,23 (m, 1H), 1,46-1,95 (m, 11H), 1,41-1,43 (d, 3H), 1,34-1,36
(d, 6H). LC-MS: (M+H)+ = 411,2; d6 tinh khiét theo phuong phap sic ky léng cao ap =
93,44%.

Vi dy 212: axit 1-[3-(4-xyclopropyl-1-metyl-1 H-indol-3-yl)butanoyl]decahydroqu-
inolin-5-carboxylic (pic-1) (212):

-222-
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Quy trinh tdng hop hop chit c6 cong thirc (212): hén hop gém céc chét ddng phén
ctia hgp chit c6 cong thirc (204) dugc tach bang céch ap dung séc ky cot khong dbi xung
dé tao ra hop chét c6 cdng thirc 212. 1H NMR (300MHz, CDCI3): § 7,03-7,05 (m, 2H),
6,81 (s, 1H), 6,65-6,68 (m, 1H), 4,19-4,23 (m, 1H), 4,09-4,10 (m, 1H), 3,66 (s, 3H), 3,36-
3,40 (m, 1H), 3,00-3,03 (m, 1H), 2,70-2,84 (m, 1H), 2,38-2,45 (m, 2H), 2,21-2,26 (m,
1H), 1,45-1,95 (m, 11H), 1,33-1,36 (d, 3H), 0,92-0,95 (m, 2H), 0,76-0,79 (m, 2H). LC-
MS: (M+H)+ = 423,2; d9 tinh khiét theo phuong phap sic ky 16ng cao p = 99,14%; Thoi
gian luu khong ddi xtmg = 19,99 phit [Cot: Pak khong dbi xtmg IC; pha dong: hexan:
IPA:DCM (theo ty 1€ 8,5:0,5:1,0)].

Vi du 213: axit 1-[3-(4-xyclopropyl-1-metyl-1H-indol-3-yl)butanoyl]decahydroqu-
inolin-5-carboxylic (pic-2) (213):

(213)

Quy trinh téng hop hop chét c6 cong thic (213): hén hop gdm cac chit ddng phén
ctia hop chét c¢6 cong thirc (204) dwoc tach bang cach ap dung sic ky cot khong dbi xtmg
dé tao ra hop chét c6 cdng thirc 213. 1H NMR (300MHz, CDCI3): § 7,03-7,05 (m, 2H),
6,82-6,85 (d, 1H), 6,65-6,68 (m, 1H), 4,67-4,70 (m, 0,5H), 4,44-4,49 (m, 0,5H), 4,15-4,16
(m, 1H), 3,65 (s, 3H), 3,42-3,46 (m, 1H), 2,79-2,95 (m, 2H), 2,68-2,70 (m, 1H), 2,56-2,59
(m, 1H), 2,39-2,43 (m, 1H), 1,38-1,82 (m, 11H), 1,31-1,34 (d, 3H), 0,92-0,94 (m, 2H),
0,76-0,80 (m, 2H). LC-MS: (M+H)+ = 423,2; d5 tinh khiét theo phwong phép séc ky léng
cao ap = 94,30%; thoi gian luu khong ddi xing = 27,35 phat [Cot: Pak khong dbi xing
IC; pha dong: hexan: IPA:DCM (theo ty 1€ 8,5:0,5:1,0)].

Vi dy 214: axit 1-[3-(4-xyclopropyl-1-metyl-1H-indol-3-yl)butanoyl]decahydroqu-
inolin-5-carboxylic (pic-3) (214):

(214)

Quy trinh tdng hop hop chét c6 cong thic (214): hdn hop gdm cac chit ddng phéan
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clia hop chit c6 cong thirc (204) duge tach bang cach 4p dung séc ky cot khong dé6i ximg
dé tao ra hop chét ¢ cong thue 214. 1TH NMR (300MHz, CDCI3): § 7,03-7,05 (m, 2H),
6,82-6,85 (d, 1H), 6,65-6,68 (m, 1H), 4,67-4,70 (m, 0,5H), 4,46-4,49 (m, 0,5H), 4,11-4,14
(m, 1H), 3,65 (s, 3H), 3,42-3,46 (m, 1H), 2,79-2,95 (m, 2H), 2,68-2,70 (m, 1H), 2,56-2,59
(m, 1H), 2,39-2,43 (m, 1H), 1,38-1,82 (m, 11H), 1,31-1,34 (d, 3H), 0,92-0,94 (m, 2H),
0,76-0,80 (m, 2H). LC-MS: (M+H)+ = 423,2; d0 tinh khiét theo phuong phap sic ky léng
cao ap = 98,00%; thoi gian luu khong dbi xtimg = 30,61 phut [Cot: Pak khong d6i ximg
IC; pha dong: hexan: IPA:DCM (theo ty 1€ 8,5:0,5:1,0)].

Vi du 215: axit 1-{3-[4-(furan-2-yl)-1H-indol-3-yl]butanoyl} decahydroquinolin-5-

carboxylic (215):
~ o
J N OH
N (o)

H
215)

Quy trinh téng hop hop chét c6 cong thirc (215): Hop chit c¢6 cong thirc (215)
duoc téng hop theo quy trinh da duoc 4p dung dé tao ra hop chét c6 cdng thice (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): § 12,14 (br s, 1H), 11,08 (br s, 1H), 7,63-7,65
(m, 1H), 7,39-7,41 (d, 1H), 7,25 (s, 1H), 7,06-7,11 (t, 1H), 6,94-7,03 (m, 1H), 6,52-6,54
(m, 2H), 4,45-4,47 (m, 0,5H), 4,24-4,28 (m, 0,5H), 3,66-3,74 (m, 1H), 3,46-3,49 (m, 1H),
2,82-2,90 (m, 1H), 2,57-2,72 (m, 1H), 2,07-,31 (m, 1H), 2,07-2,10 (m, 1H), 1,25-1,85 (m,
11H), 1,04-1,09 (d, 3H). LC-MS: (M+H)+ = 435,2; d¢ tinh khiét theo phwong phap séc
ky 16ng cao ap = 93,62%.

Vi du 216: axit 1-{3-[4-(furan-2-yl)-1-metyl-1H-indol-3-yl]butanoyl} decahydroq-

uinolin-5-carboxylic (216):

216)

Quy trinh tdng hop hop chit ¢6 cong thuc (216): Hop chit c6 cong thic (216)
duoc téng hop theo quy trinh da duge &p dung dé tao ra hop chét c6 cong thie (105) (so
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d 51). 1H NMR (300MHz, CDCI3): & 7,43-7,48 (m, 1H), 7,24-7,27 (m, 1H), 7,09-7,16
(m, 2H), 6,91 (s, 1H), 6,40-6,42 (m, 2H), 4,56-4,60 (m, 0,5H), 4,39-4,42 (m, 0,5H), 3,70
(s, 3H), 3,50-3,53 (m, 1H), 3,22-3,37 (m, 2H), 2,65-2,81 (m, 1H), 2,37-2,46 (m, 1H),
1,99-2,18 (m, 1H), 1,37-1,83 (m, 11H), 1,32-1,35 (d, 3H). LC-MS: (M+H)+ = 449,2; d
tinh khiét theo phuong phép séc ky 1ong cao ap = 97,01%.

Vi du 217: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-6-

carboxylic (217):
(o}
* N
W

H
@17)

Quy trinh téng hop hop chit c6 cong thic (217): Hop chét c6 cong thie (217)
duoc tong hop theo quy trinh da duoc 4p dung dé tao ra Hop chit c6 cong thirc (195) (so
d5 59). 1H NMR (300MHz, CDCI3): § 7,95 (br s, 1H), 7,10-7,12 (d, 1H), 6,99-7,01 (d,
1H), 6,96 (s, 1H), 6,65-6,68 (d, 1H), 4,62-4,63 (m, 0,5H), 4,44-4,46 (m, 0,5H), 4,16-4,18
(m, 1H), 3,56-3,58 (m, 1H), 2,77-2,86 (m, 1H), 2,69-2,71 (m, 1H), 2,42-2,45 (m, 1H),
2,18-2,24 (m, 1H), 1,35-1,75 (m, 11H), 1,30-1,33 (d, 3H), 0,92-0,95 (m, 2H), 0,78-0,81
(m, 2H). LC-MS: (M+H)+ = 409,2; do tinh khiét theo phurong phap séc ky léng cao 4p =
96,63%.

Vi du 218: axit 1-[3-(4-clo-1H-indol-3-yl)-3-(thiophen-2-yl)propanoyl]decahydro-
quinolin-5-carboxylic (pic-1) (218):

(218)

" Quy trinh téng hop hop chit c6 cong thic (218): Hop chét ¢c6 cdng thuc (218)
dugc téng hop theo quy trinh d3 dwoc 4p dung dé tao ra Hop chit c6 cdng thuc (195) (so
dd 58). IH NMR (300MHz, DMSO-d6): § 12,14 (br s, 1H), 11,31 (br s, 1H), 7,40-7,45
(m, 1H), 7,31-7,33 (d, 1H), 7,20-7,22 (m, 1H), 7,00-7,05 (m, 1H), 6,89-6,96 (m, 1H),
6,78-6,86 (m, 2H), 5,48-5,55 (m, 1H), 4,42-4,44 (m, 0,5H), 4,22-4,26 (m, 0,5H), 4,00-

-225-



21571

4,04 (m, 0,5H), 3,78-3,83 (m, 0,5H), 2,95-3,16 (m, 2H), 2,45-2,55 (m, 2H), 1,32-1,92 (m,
11H). LC-MS: (M+H)+ = 471,1; d¢ tinh khiét theo phuong phép séc ky long cao 4p =
99,98%.

Vi du 219: axit 1-[3-(4-clo-1H-indol-3-yl)-3-(thiophen-2-yl)propanoyl]decahydro-
quinolin-5-carboxylic (pic-2) (219):

(219)

Quy trinh téng hop hop chit c6 cong thirc (219): Hop chét c6 cong thirc (219)
duoc tdng hop theo quy trinh d4 duge 4p dung dé tao ra Hop chét c6 cong thirc (196) (so
dd 59). 1H NMR (300MHz, DMSO0-d6): § 12,15 (br s, 1H), 11,34 (br s, 1H), 7,41-7,45
(m, 1H), 7,31-7,33 (d, 1H), 7,22-7,24 (m, 1H), 7,00-7,05 (m, 2H), 6,94-6,96 (d, 1H),
6,86-6,89 (m, 1H), 5,56-5,58 (m, 1H), 4,41-4,51 (m, 0,5H), 4,21-4,23 (m, 0,5H), 4,00-
4,04 (m, 1H), 3,78-3,82 (m, 1H), 2,95-3,11 (m, 2H), 2,08-2,15 (m, 1H), 1,33-1,80 (m,
11H). LC-MS: (M+H)+ = 471,1; d6 tinh khiét theo phuong phép sic ky 1ong cao ap =
91,48%.

Vi du 220: axit 1-[3-(4-xyclopropyl-5-flo-1H-indol-3-yl)butanoyl]decahydroquino-
F

lin-5-carboxylic (220):
’ N OH
N (e}

H

(220)

Quy trinh téng hop hop chét c6 cong thirc (220): Hop chét c6 cong thirc (220)
dugc tdng hop theo quy trinh da duoc ap dung dé tao ra Hop chét c6 cdng thirc (105) (so
d5 51). 1H NMR (300MHz, CDCI3): & 8,02 (br s, 1H), 7,08-7,11 (m, 2H), 6,80-6,87 (t,
1H), 4,72-4,74 (m, 0,5H), 4,50-4,54 (m, 0,5H), 4,18-4,20 (m, 1H), 3,65-3,68 (m, 1H),
2,80-3,07 (m, 1H), 2,51-2,64 (m, 2H), 2,01-2,05 (m, 1H), 1,45-1,86 (11H), 1,39-1,42 (d,
3H), 1,06-1,08 (m, 2H), 0,88-0,92 (m, 2H). LC-MS: (M+H)+ = 427,2; d6 tinh khiét theo
phuong phép séc ky 1ong cao ap = 99,0%.
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Vi du 221: axit 1-{3-[4-(furan-2-yl)-1 H-indol-3-yl]butanoyl}decahydroquinolin-5-
carboxylic (221):

(221)

Quy trinh tdng hop hop chét c6 cong thic (221): Hop chét c6 cong thuc (221)
dugc tdng hop theo quy trinh da dugc &p dung d tao ra Hop chét c6 cong thic (195) (so
dd 58). 1H NMR (300MHz, CDCI3): § 8,20 (br s, 1H), 7,51-7,55 (m, 1H), 7,39-7,41 (m,
1H), 7,14-7,19 (m, 3H), 6,48-6,50 (m, 2H), 4,66-4,69 (m, 0,5H), 4,43-4,45 (m, 0,5H),
4,11-4,32 (m, 1H), 3,53-3,63 (m, 1H), 2,80-2,85 (m, 1H), 2,53-2,62 (m, 1H), 2,28-2,35
(m, 2H), 1,40-1,80 (m, 11H), 1,28-1,31 (d, 3H). LC-MS: (M+H)+ = 435,2; dd tinh khiét
theo phuong phép sic ky 1ong cao ap = 98,74%.

Vi du 222: axit 1-{3-[4-(furan-2-yl)-1 H-indol-3-yl]butanoyl} decahydroquinolin-5-
carboxylic (222):

(222)

Quy trinh tdng hop hop chét ¢6 cong thuc (222): Hop chét ¢ cong thirc (222)
duoc tong hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thirc (196) (so
dd 59). 1H NMR (300MHz, CDCI3): & 8,27 (br s, 1H), 7,51-7,56 (m, 1H)m 7,38-7,41 (m,
1H), 7,23-7,28 (m, 1H), 7,13-7,17 (m, 3H), 6,48-6,50 (d, 1H), 4,63-4,67 (m, 0,5H), 4,46-
4,49 (m, 0,5H), 3,51-3,64 (m, 1H), 3,37-3,40 (m, 1H), 2,80-2,88 (m, 1H), 2,49-2,62 (m,
1H), 2,16-2,29 (m, 2H), 1,40-1,86 (m, 11H), 1,36-1,38 (d, 3H). LC-MS: (M+H)+ = 435,2;
d6 tinh khiét theo phuong phap séc ky léng cao 4p = 99,83%.

Vi du 223: axit 1-{3-[4-(furan-2-yl)-1 H-indol-3-yl]butanoyl} decahydroquinolin-5-
carboxylic (223):
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= H HOH
SRaen
H

(223)

Quy trinh tdng hop hop chit c¢6 cong thirc (223): hdn hop gdm céc chét ddng phan
clia hop chét ¢6 cong thirc (221) dwoc tach theo phuong phap sic ky khong dbi xung didu
ché dé tao ra Hop chét c6 cong thic (223). 1H NMR (300MHz, CD30D): § 7,57-7,60 (d,
1H), 7,37-7,42 (t, 1H), 7,17 (br s, 1H), 7,05-7,11 (m, 2H), 6,52-6,53 (m, 1H), 6,46-6,47
(m, 1H), 4,28-4,31 (d, 1H), 3,50-3,63 (m, 2H), 2,48-2,54 (m, 2H), 2,20-2,36 (m, 1H),
2,02-2,06 (m, 1H), 1,28-1,80 (m, 11H), 1,21-1,23 (d, 3H). LC-MS: (M+H)+ = 435,2; 36
tinh khiét theo phuong phap séc ky 16ng cao 4p = 100%. Thoi gian luu khong d6i ximg
= 19,31 phat [Cot: Pak khéng ddi xtmg IC; pha dong: hexan: IPA:DCM (theo ty 1&
8,5:1:0,5)].

Vi du 224: axit 1-{3-[4-(furan-2-yl)-1H-indol-3-yl]butanoyl} decahydroquinolin-5-
carboxylic (224):

(224)

Quy trinh tdng hop hop chét c6 cong thuc (224): hdn hop gdm céc chét ddng phan
clia hop chét ¢6 cong thirc (221) duoc tach theo phuong phép sic ky khong déi ximg didu
ché dé tao ra Hop chét c6 cong thuc (224). 1H NMR (300MHz, CDCI3): § 8,14 (br s,
1H), 7,44-7,49 (d, 1H), 7,32-7,34 (d, 1H), 7,08-7,12 (m, 3H), 6,41-6,44 (d, 2H), 4,56-4,61
(m, 0,5H), 4,39-4,43 (m, 0,5H), 4,20 (4,25 (dd, 0,5H), 4,01-4,10 (m, 0,5H), 3,47-3,59 (m,
1H), 3,30-3,34 (m, 1H), 2,73-2,81 (m, 1H), 2,42-2,52 (m, 1H), 2,28-2,30 (m, 1H), 1,48-
1,80 (m, 11H), 1,35-1,37 (d, 3H). LC-MS: (M+H)+ = 435,2; d6 tinh khiét theo phuong
phép sic ky 16ng cao ap = 96,72%. Thoi gian luu khong d6i xtmg = 23,19 phut [Cot: Pak
khong dbi xtmg IC; pha dong: hexan: IPA:DCM (theo ty 1€ 8,5:1:0,5)].

Vi du 225: axit 1-[3-(4-flo-1H-indol-3-y1)-3-(4-florophenyl)propanoyl]decahydro-
quinolin-4-carboxylic (pic-1) (225):
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(225)

Quy trinh tdng hop hop chét co cong thie (225): Hop chit c6 cong thire (225)
dugc tong hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cdng thuc (195) (so
5 58), 1H NMR (300MHz, DMSO-d6): § 12,23 (br s, 1H), 11,19 (br s, 1H), 7,25-7,36
(m, 3H), 7,13-7,16 (d, 1H), 7,03-7,06 (d, 1H), 6,93-6,97 (m, 2H), 6,59-6,65 (dd, 1H), 4,84
(br s, 1H), 3,88-3,94 (m, 1H), 3,30-3,32 (m, 1H), 2,94-3,21 (m, 2H), 2,38-2,40 (m, 1H),
1,40-1,90 (m, 11H). LC-MS: (M+H)+ = 467,1; d6 tinh khiét theo phuong phap sic ky
léng cao ap = 95,38%.

Vi du 226: axit 1-[3-(4-flo-1H-indol-3-yl)-3-(4-florophenyl)propanoyl]decahydro-
quinolin-4-carboxylic (pic-2) (226):

OH

(226)

Quy trinh tdng hop hop chit c6 cong thuc (226): Hop chét cé cong thirc (226)
duoc tdng hop theo quy trinh da duoc ap dung dé tao ra Hop chét c6 cong thuc (196) (so
d 59), 1H NMR (300MHz, DMSO-d6): § 12,24 (br s, 1H), 11,20 (br s, 1H), 7,36-7,37
(m, 1H), 7,25-7,29 (t, 2H), 7,13-7,16 (d, 1H), 7,03-7,06 (d, 1H), 6,94-7,00 (m, 2H), 6,59-
6,66 (dd, 1H), 4,84 (br s, 1H), 3,88-3,90 (m, 1H), 3,29-3,32 (m, 1H), 2,93-3,21 (m, 2H),
2,38-2,42 (m, 2H), 1,28-1,91 (m, 11H). LC-MS: M+H)+ = 467,1; d0 tinh khiét theo
phuong phép sic ky 1ong cao 4p = 100%.

Vi du 227: axit 1-{3-[4-(furan-2-yl)-1H-indol-3-yl]butanoyl} decahydroquinolin-4-
carboxylic (227):

-229-



(227)

Quy trinh téng hop hop chit c6 cong thic (227): Hop chit ¢ cong thic (227)
dugc tong hop theo quy trinh da duge &p dung d tao ra Hop chit c6 cong thire (105) (so
5 51), "H NMR (300MHz, CDCI3): & 8,39 (br s, 1H), 7,51-7,53 (m, 1H), 7,37-7,39 (m,
1H), 7,13-7,20 (m, 4H), 6,48 (s, 1H), 3,55-3,58 (m, 1H), 3,37-3,42 (m, 1H), 2,39-2,58 (m,
3H), 2,23-2,29 (m, 2H), 1,45-1,87 (m, 11H), 1,41-1,43 (d, 3H). LC-MS: (M+H)+ = 435,1;
d6 tinh khiét theo phuong phép séc ky léng cao 4p = 98,43%.

Vi du 228: axit 1-[3-(4-clo-1H-indol-3-yl)butanoyl]decahydroquinolin-6-

carboxylic (228):
(o]
@0 OH
G
N
H

(228)

Quy trinh téng hop hop chit c6 cong thirc (228): Hop chét c6 cong thuc (228)
dugc tbng hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chit c6 cong thac (105) (so
dd 51), 1H NMR (300MHz, CDCI3): § 8,19 (br s, 1H), 7,21-7,24 (m, 1H), 7,03-7,10 (m,
3H), 4,27-4,68 (m, 1H), 4,11-4,17 (m, 1H), 3,68-3,71 (m, 1H), 2,80-3,02 (m, 1H), 2,40-
2,53 (m, 2H), 2,28-2,33 (m, 1H), 1,50-1,89 (m, 11H), 1,45-1,47 (d, 3H). LC-MS:
(M+H)+ = 403,3; d6 tinh khiét theo phurong phép séc ky 1ong cao ap = 94,02%.

Vi du 229: axit 1-{3-[4-(furan-2-yl)-1H-indol-3-yl]butanoyl} decahydroquinolin-6-

carboxylic (229):
= o OH
i N
N
H

(229)

Quy trinh téng hop hop chit c6 cong thuc (229): Hop chat cé cong thie (229)

duoc tdng hop theo quy trinh da duge &p dung dé tao ra Hop chét c6 cong thirc (105) (so
d 51), 1H NMR (300MHz, CDCI3): § 8,19 (br s, 1H), 7,50-7,52 (m, 1H), 7,39-7,41 (m,
1H), 7,18-7,20 (m, 2H), 7,14 (s, 1H), 6,48-6,49 (d, 2H), 4,27-4,32 (dd, 0,5H), 4,11-4,17
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(d, 0,5H), 3,57-3,59 (m, 1H), 3,39-3,41 (m, 1H), 2,75-2,79 (m, 1H), 2,22-2,38 (m, 3H),
1,47-1,87 (m, 14H). LC-MS: (M+H)+ = 435,2; d6 tinh khiét theo phwong phap séc ky
léng cao ap =98,67%.

Vi du 230: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]-2-metyldecahydroqu-

o]
WOH
N O

H

inolin-5-carboxylic (230):

(230)

Quy trinh tdng hop hop chit c6 cong thirc (230): Hop chét c6 cong thic (230)
dugc tdng hop theo quy trinh da dugc &p dung d tao ra Hop chét c6 cdng thac (105) (so
dd 51), ITH NMR (300MHz, DMSO-d6): § 12,16 (br s, 1H), 10,81 (brs, 1H), 7,17 (s, 1H),
7,13-7,15 (d, 1H), 6,88-6,94 (t, 1H), 6,55-6,58 (t, 1H), 4,58-4,62 (t, 0,5H), 4,41-,45 (m,
0,5H), 3,99-4,11 (m, 1H), 3,81-3,85 (m, 1H), 2,58-2,93 (m, 2H), 2,31-2,43 (m, 2H), 1,33-
1,99 (m, 11H), 1,27-1,30 (d, 3H), 1,06-1,08 (d, 3H), 0,90-0,96 (m, 2H), 0,65-0,72 (m,
2H). LC-MS: (M+H)+ = 423,4; d6 tinh khiét theo phuong phap sic ky léng cao ap =
98,0%.

Vi du 231: axit 1-{3-[4-(furan-2-yl)-1H-indol-3-yl]butanoyl}-2-metyldecahydrog-

uinolin-5-carboxylic (231):

(231)

Quy trinh tdng hop hop chét ¢6 cong thirc (231): Hop chét c6 cong thic (231)
dugc téng hop theo quy trinh d4 duoc 4p dung dé tao ra Hop chét c6 cong thic (105) (so
d 51). 1H NMR (300MHz, CDCI3): & 12,11 (br s, 1H), 11,09 (br s, 1H), 7,61-7,64 (m,
1H), 7,39-7,42 (d, 1H), 7,23-7,26 (d, 1H), 7,06-7,12 (t, 1H), 7,02-7,03 (m, 1H), 6,51-6,53
(m, 2H), 4,49-4,51 (m, 0,5H), 4,33-4,45 (m, 0,5H), 3,96-3,98 (m, 1H), 2,65-2,73 (m, 2H),
2,16-2,28 (m, 2H), 1,37-1,94 (m, 11H), 1,15-1,18 (d, 3H), 1,02-1,05 (d, 3H). LC-MS:
(M+H)+ = 449,2; d tinh khiét theo phuong phap sic ky léng cao ap = 98,27%.
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Vi dy 232: axit 2-metyl-1-{3-[4-(thiophen-2-yl)-1H-indol-3-yl]butanoyl}-
decahydroquinolin-5-carboxylic (232):

(232)

Quy trinh téng hop hop chit c6 cong thirc (232): Hop chit c6 cong thic (232)
duoc téng hop theo quy trinh da duoc &p dung dé tao ra Hop chét c6 cdng thirc (195) (so
d 58), 1H NMR (300MHz, CDCI3): & 8,23 (br s, 1H), 7,317,41 (m, 2H), 7,12-7,22 (m,
5H), 4,62-4,64 (m, 0,5H), 4,47-4,51 (m, 0,5H), 3,71-3,77 (m, 1H), 3,42-3,54 (m, 1H),
2,55-2,64 (m, 1H), 2,27-2,35 (m, 1H), 2,05-2,12 (m, 1H), 1,25-1,75 (m, 11H), 1,14-1,16
(d, 3H), 1,09-1,11 (d, 3H). LC-MS: (M+H)+ = 465,4; d6 tinh khiét theo phuong phép séc
ky long cao ap = 96,26%.

Vi du 233: axit 2-metyl-1- {3-[4-(thiophen-2-y1)-1 H-indol-3-yl]butanoyl} -
decahydroquinolin-5-carboxylic (233):

(233)

Quy trinh tng hop hop chét c6 céng thic (233): Hop chét c6 cong thie (233)
dugc tong hop theo quy trinh da dugc 4p dung dé tao ra Hop chit c6 cong thirc (196) (so
dd 59). TH NMR (300MHz, CDCI3): & 8,47 (br s, 1H), 7,21-7,29 (m, 2H), 7,00-7,11 (m,
SH), 4,56-4,57 (m, 0,5H), 4,41-4,43 (m, 0,5H), 3,63-3,68 (m, 1H), 3,42-3,44 (m, 1H),
2,51-2,59 (m, 1H), 2,25-2,27 (m, 1H), 2,02-2,10 (m, 1H), 1,34-1,68 (m, 11H), 1,00-1,03
(d, 3H), 0,98-1,00 (d, 3H). LC-MS: (M+H)+ = 465,4; d0 tinh khiét theo phuong phap sic
ky long cao ap = 97,31%.

Vi du 234: axit 1-[3-(4-clo-1H-indol-3-yl)butanoyl]-2-metyldecahydroquinolin-5-
carboxylic (234):
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Cl
0O
Qj)\)w OH
N (o]
H

(234)

Quy trinh téng hop hop chit co cdng thie (234): Hop chit c6 cong thuc (234)
dugc tong hop theo quy trinh d& duoc &p dung d tao ra Hop chét co cong thire (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): & 12,14 (br s, 1H), 11,20 (br s, 1H), 7,25-7,32
(m, 2H), 6,96-7,02 (m, 2H), 4,58-4,60 (m, 0,5H), 4,41-4,43 (m, 0,5H), 3,99-4,01 (m, 1H),
2,72-2,93 (m, 2H), 2,25-2,27 (m, 1H), 1,92-1,97 (m, 1H), 1,30-1,72 (m, 11H), 1,15-1,17
(d, 3H), 1,07-1,09 (d, 3H). LC-MS: (M+H)+ = 417,1; d0 tinh khiét theo phuong phap séc
ky 16ng cao 4p = 97,11%.

Vi du 235: 1-[3-(4-clo-1H-indol-3-yl)butanoyl]octahydroquinolin-4(1 H)-on (235):

Cl
, N
ﬁ )

(235)

Quy trinh tong hop hop chit c6 cong thirc (235): Hop chét ¢6 cong thic (235)
dugc tdng hop theo quy trinh da duoc &p dung dé tao ra Hop chit c6 cong thure (26) (so
dd 25), 1H NMR (300MHz, CDCI3): & 8,18 (br s, 1H), 7,16-7,18 (m, 1H), 7,04-7,07 (m,
1H), 7,01-7,03 (d, 2H), 4,91-4,95 (m, 0,5H), 4,62-4,68 (m, 0,5H), 4,08-4,11 (m, 1H),
3,86-3,98 (m, 1H), 3,31-3,46 (m, 0,5H), 2,83-2,91 (m, 1H), 2,48-2,70 (m, 1H), 2,11-2,23
(m, 3H), 1,53-1,70 (m, 8H), 1,46-1,48 (d, 3H), 1,41-1,43 (d, 3H). LC-MS: (M+H)+ =
373,3; 6 tinh khiét theo phuong phap séc ky léng cao ap = 97,62%.

Vi du 236: axit 1-{3-[4-(5-metylfuran-2-yl)-1H-indol-3-yl]butanoyl} decahydroqu-
inolin-5-carboxylic (236):

N

] N OH
N 0

H

(236)

Quy trinh tdng hop hop chét c¢6 cong thirc (236): Hop chéit c6 cong thic (236)
duoc téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cdng thic (105) (so

-233-



21571

dd 51). 1H NMR (300MHz, CDCI3): & 8,19 (br s, 1H), 7,28-7,32 (m, 1H), 7,05-7,16 (m,
3H), 6,29-6,33 (m, 1H), 5,98-6,00 (m, 1H), 4,58-4,60 (m, 0,5H), 4,37-4,42 (m, 0,5H),
3,49-3,62 (m, 1H), 3,28-3,31 (m, 1H), 2,43-2,55 (m, 2H), 2,30 (s, 3H), 2,05-2,07 (m, 1H),
1,97-2,05 (m, 1H), 1,24-1,80 (m, 11H), 1,18-1,20 (d, 3H). LC-MS: (M+H)+ = 449,2; do
tinh khiét theo phwong phép sic ky 1ong cao ap = 98,32%.

Vidu 237: axit 1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]-5-metyldecahydroqu-

@if L
N o]
H

(237)

inolin-5-carboxylic (237):

Quy trinh téng hop hop chét c6 cong thirc (237): Hop chét c6 cong thic (237)
dugc tong hop theo quy trinh da duge 4p dung dé tao ra Hop chit c6 cong thirc (105) (so
d 51). 1H NMR (300MHz, DMSO-d6): § 12,20 (br s, 1H), 10,79 (br s, 1H), 7,12-7,15
(d, 2H), 6,88-6,92 (t, 1H), 6,55-6,58 (d, 1H), 4,01-4,03 (m, 1H), 3,69-3,87 (m, 1H), 2,90-
2,95 (m, 1H), 2,65-2,78 (m, 2H), 2,35-2,41 (m, 2H), 1,49-1,98 (m, 10H), 1,28 (s, 3H),
1,24-1,26 (d, 3H). LC-MS: (M+H)+ = 423,2; d6 tinh khiét theo phuong phép sic ky long
cao ap = 91,85%.

Vi du 238: axit 1-{3-[4-(pyridin-2-yl)-1H-indol-3-yl]butanoyl} decahydroquinolin-
5- carboxylic (238):

(238)

Quy trinh tdng hop hop chat cé cong thirc (238): Hop chit c6 cong thirc (238)
duoc téng hop theo quy trinh d dugc 4p dung dé tao ra Hop chét c6 cong thirc (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): § 12,15 (br s, 1H), 11,06 (br s, 1H), 8,59 (br s,
1H), 7,82-7,87 (t, 1H), 7,51-7,53 (d, 1H), 7,41-7,44 (d, 1H), 7,33-7,36 (m, 1H), 7,23 (s,
1H), 7,10-7,15 (t, 1H), 6,90-6,92 (d, 1H), 4,37-4,40 (m, 0,5H), 4,16-4,20 (m, 0,5H), 3,64-
3,69 (m, 1H), 3,10-3,14 (m, 1H), 2,69-2,80 (m, 2H), 2,30-2,35 (m, 1H), 2,14-2,19 (m,
1H), 1,45-2,00 (m, 11H), 1,33-1,37 (d, 3H). LC-MS: (M+H)+ = 446,2; d6 tinh khiét theo
phuong phép sic ky long cao ap = 96,69%.
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Vi du 239: axit 1-{3-[4-(3-metyl-1,2-0xazol-5-yl)-1H-indol-3-yl]butanoyl}-
decahydroquinolin-5-carboxylic (239):

(239)

Quy trinh téng hop hop chét co cong thuc (239): Hop chit c6 cong thirc (239)
duoc téng hop theo quy trinh da dugc &p dung dé tao ra Hop chét c6 cong thic (105) (so
d 51). IH NMR (300MHz, CDCI3): § 8,28 (br s, 1H), 7,48-7,51 (d, 1H), 7,13-7,16 (m,
2H), 7,09 (s, 1H), 6,34 (s, 1H), 4,46-4,50 (m, 0,5H), 4,20-4,25 (dd, 1H), 4,04-4,08 (dd,
1H), 3,84-3,86 (m, 0,5H), 3,39-3,45 (m, 1H), 2,52-2,60 (m, 1H), 2,37 (s, 3H), 2,24-2,30
(m, 1H), 2,12-2,17 (m, 1H), 1,35-1,90 (m, 14H). LC-MS: (M+H)+ = 450,2; d0 tinh khiét
theo phuong phép séc ky long cao ap = 99,79%.

Vi du 240: 3-(4-xyclopropyl-1H-indol-3-y1)-1-[5-(1 H-tetrazol-5-yl)octahydroquinol-

in-1(2H)-yl]butan-1-on (240):
o)
] \ )
N NHY

H
(240)

So db quy trinh tdng hop-62

o]
@\iﬁ@\w — @vu .
H N NH
H

Chét trung gian 109 (240)

Quy trinh téng hop hop chét ¢6 cong thirc (240): NaN; (25mg, 0,3%mmol) va
amoni clorua (15mg, 0,22mmol) dwgc bd sung vao dung dich da duoc khudy chira chét
trung gian 109 (30mg, 0,077mmol) trong DMF (2ml). Hén hop phan tng thu dugc duge
dun néng & 110°C trong thoi gian 48 gid. Sau khi phan tmg hoan thanh (dugc theo doi
theo phuong phép sic ky 16p méng (TLC)), hén hop phén tmg duge t6i bing nudc va
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chiét bang etyl axetat (3 x 10ml). Lép hitu co két hop duoc ¢ dé thu dugc san pham tho.
San phim thé thu duoc dugc tinh ché theo phuong phép sic ky 1ong cao 4p (HPLC) diéu
ché dé tao ra Hop chit c6 cong thic (240) (2,5mg) & dang nguyén liéu gém mau nau. 'H
NMR (300MHz, CDCI3): § 8,03 (br s, 1H), 7,08-7,11 (m, 1H), 6,97-7,04 (m, 2H), 6,63-
6,70 (m, 1H), 5,20-5,27 (m, 1H), 4,08-4,24 (m, 2H), 3,52-3,58 (m, 1H), 2,77-2,97 (m,
2H), 2,21-2,30 (m, 2H), 1,45-1,90 (m, 11H), 1,37-1,40 (d, 3H), 0,70-0,90 (m, 4H). LC-
MS: (M-H)+ = 431,3; d6 tinh khiét theo phuong phép séc ky 16ng cao ap = 91,69%.

Vi du 241: axit 1-[3-(4-xyclopropyl-1-metoxy-1H-indol-3-yl)butanoyl]decahydro

(o]
] N OH
N (o}
o\

(241)

quinolin-5-carboxylic (241):

Quy trinh téng hop hop chit c6 cong thirc (241): Hop chét c6 cong thic (241)
duoc téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thire (105) (so
d5 51). 1H NMR (300MHz, CDCI3): & 7,10 (s, 1H), 7,02-7,07 (m, 2H), 6,65-6,68 (d,
1H), 4,20-4,25 (m, 1H), 4,04-4,10 (m, 2H), 3,98 (s, 3H), 3,52-3,65 (m, 1H), 2,61-2,82 (m,
1H), 2,38-2,47 (m, 2H), 2,21-2,24 (m, 1H), 0,7-1,90 (m, 18H). LC-MS: (M+H)+ = 439,3;
d6 tinh khiét theo phuong phap séc ky 1ong cao ap = 92,8%.

Vi du 242: axit 1-{3-[4-xyclopropyl-1-(metoxymetyl)-1H-indol-3-yl]butanoyl} de-
ca hydroquinolin-5-carboxylic (242):

(242)

Quy trinh tdng hop hop chit c6 cong thirc (242): Hop chit c6 cong thic (242)
duoc tong hop theo quy trinh d4 dugc 4p dung dé tao ra Hop chit c6 cong thue (105) (so
d5 51). IH NMR (300MHz, CDCI3): & 7,23 (s, 1H), 7,02-7,07 (t, 1H), 6,94-6,97 (d, 1H),
6,70-6,72 (d, 1H), 5,31 (s, 2H), 4,62-4,69 (m, 0,5H), 4,49-4,52 (m, 0,5H), 4,17-4,25 (m,
1H), 4,04-4,10 (m, 1H), 3,52-3,62 (m, 1H), 3,18 (s, 3H), 2,75-2,81 (m, 1H), 2,39-2,43 (m,
2H), 2,15-2,30 (m, 1H), 1,39-,80 (m, 11H), 1,32-1,35 (d, 3H), 0,94-0,96 (m, 2H), 0,73-
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0,77 (m, 2H). LC-MS: (M-H)+ = 451,2; d tinh khiét theo phuong phép séc ky 1ong cao
ap = 92,13%.

Vi du 243: axit 1-{3-[4-(4-florophenyl)-1 H-indol-3-yl]butanoyl}
decahydroquinolin-5-carboxylic (243):

(243)

Quy trinh tong hop hop chit c6 cong thirc (243): Hop chit c6 cong thic (243)
duoc tng hop theo quy trinh da duoc ap dung @ tao ra Hop chit c6 cong thirc (105) (so
d5 51). 1H NMR (300MHz, CDCI3): & 8,25 (br s, 1H), 7,36-7,46 (m, 3H), 7,18-7,22 (t,
1H), 7,06-7,13 (m, 3H), 6,90-6,93 (d, 1H), 4,55-4,59 (m, 0,5H), 4,36-4,39 (m, 0,5H),
3,45-3,49 (m, 1H), 3,11-3,15 (m, 1H), 2,52-2,77 (m, 2H), 2,31-2,40 (dd, 1H), 2,07-2,16
(m, 2H), 1,36-1,96 (m, 10H), 1,13-1,15 (d, 3H). LC-MS: (M-H)+ = 463,3; d6 tinh khiét
theo phuong phap sic ky long cao 4p = 98,0%.

Vi du 244: axit 1-{3-[4-(1-metyl-1H-pyrol-2-yl)-1H-indol-3-yl]butanoyl}-
decahydroquinolin-5-carboxylic (244):

(244)

Quy trinh tong hop hop chit c6 cong thic (244): Hop chit c6 cong thuc (244)
dugc téng hop theo quy trinh da dugc &p dung dé tao ra Hop chit c6 cong thirc (105) (so
dd 51). LC-MS: (M-H)+ = 448,4; d¢ tinh khiét theo phwong phap sic ky 16ng cao &p =
84,68%.

Vi du 245: axit 1-{3-[4-(5-flofuran-2-yl)-1H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (245):
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So d6 quy trinh tdng hop-63

RS, ﬁswi

B'[CHOH - Chﬁt trung gian 94 ‘ ({\
¢ Chét trung gian 110

Nguyén liéu ban N

4 4 Chat trung gian 111
déu 3 EE F Chat trung gian 112

' {9*
N
I3 . H
Chat trung gian 113 Chét trung gian 114

(245)

Quy trinh téng hop chét trung gian 110:

Vao dung dich dugc khudy chira nguyén liéu ban dau 34 (1,0g, 5,26mmol) trong
nude (5ml) natri bicacbonat (1,06g, 12,6mmol) dugc bd sung & nhiét do trong phong va
khudy trong thoi gian 30 phit. n-hexan (5ml), tiép theo 1a selectfluor (2,23 g, 6,31mmol)
duoc bd sung vao hdn hop nay & 10°C va khudy trong thoi gian 2 gio & cung nhiét do.
Sau khi phan tng, 16p hexan dugc tach va lam khé trén MgSO, khan dé tao ra dung dich

hexan chét trung gian 110 thd, ma duge dua sang bude tiép theo khong can tinh ché.
Quy trinh tong hop chit trung gian 111:

2,5M n-Buli (2,52ml, 6,31mmol) dugc bd sung vao dung dich duoc khuéy chira
chét trung gian 110 dung dich hexan (0,863g, 5,26mmol) trong ete (5ml) & -78°C va
khudy trong thdi gian 20 phut. Tributyltin clorua (1,56ml, 5,78mmol) dugc bd sung vao
hén hop nay va khudy trong thoi gian 10 phut & -78°C, sau d6 & nhiét d§ trong phong
trong thoi gian 12 gid. Sau khi phén ing duoc t6i bing dung dich nuéc NaOH 1N, dung
dich va chiét bing EtOAc va c6 d8 tao ra nguyén liéu tho chat trung gian 111 (0,95g) &

dang l6ng mau nau.
Quy trinh tdng hop chit trung gian 112:

Khi argon duoc suc vao dung dich duge khudy chira cht trung gian 110 (0,050¢g,
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0,16mmol), va chit trung gian 111 (0,060g, 0,16mmol) trong toluen trong thoi gian 15
phit, sau d6 chét xuc téc PdCl, (Dppf) (0,013g, 0,016mmol) dugc bd sung vao. Tiép ds,
phén tng dugc thyc hién trong diéu kién vi séng trong thoi gian 30 phut & 130°C. Sau khi
phén ung, dugc tdi bing nuéc va chiét bing EtOAc va c¢b dé tao ra nguyén li€u thd, ma
dugc tinh ché tiép bing cot sic ky trén silicagel rira giai bang hexan:EtOAc d& tao ra

0,035g chét trung gian 112 & dang 16ng mau nau).
Quy trinh tong hop chét trung gian 113:

Chét trung gian 113 duoc tdng hop theo quy trinh d4 dugc 4p dung d tao ra chét
trung gian 3 (so dd 1).

Quy trinh tdng hop chét trung gian 114:

Chét trung gian 114 dugc téng hop theo quy trinh da duoc &p dung dé tao ra Hop
chét-1 (so db 2).

Quy trinh tong hop hop chét c6 cong thirc (245): Hop chit c6 cong thirc (245)
duoc tong hop theo quy trinh da dugc &p dung dé tao ra Hop chét ¢6 cong thirc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): & 8,24 (br s, 1H), 7,40-7,42 (m, 1H), 7,15-7,21 (m,
3H), 6,37-6,39 (m, 1H), 5,51-5,54 (m, 1H), 4,66-4,70 (m, 0,5H), 4,48-4,52 (m, 0,5H),
3,60-3,61 (m, 1H), 3,47-3,51 (m, 1H), 2,91-2,99 (m, 1H), 2,59-2,76 (m, 2H), 2,31-2,39
(m, 1H), 2,20-2,23 (m, 1H), 1,41-1,86 (m, 10H), 1,31-1,34 (d, 3H). LC-MS: M-H)+ =
453,2; d6 tinh khiét theo phuong phép séc ky long cao ap = 97,87%.

Vi du 246: axit 5-{3-[4-(octahydroquinolin-1(2H)-yl)-4-oxobutan-2-yl]-1 H-indol-
4-yl} furan-2-carboxylic (246):

(246)

So d quy trinh tdng hop-64
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Chét trung gian 116 Hop chit 246

Quy trinh téng hop chét trung gian 116:

Bis(pinacolato)dibo (0,25g, 0,99mmol), va KOAc (0,145g, 1,48mmol) dugc bd
sung vao dung dich dugc khudy chira chit trung gian 115 (0,2g, 0,49mmol) trong dioxan
(Sml), va sau d6 dung dich phan ung dugc suc khi argon. PdCly(dppf) (0,040g,
0,049mmol) dugc bd sung vao hdn hgp phan tng va dun nong & 100°C trong thoi gian 12
git. Sau khi phan tmg hoan thanh, hén hgp phan ting nay dugc pha lofing bing H,0, chiét
béng EtOAc va cb dé tao ra san pham thé. San phim thd dugc tinh ché bing cach p dung
phuong phép séc ky cot silica-gel rira giai bing hdn hop gdm hexan:EtOAc dé tao ra chét

trung gian 116 (100mg) & dang nguyén liéu gdbm mau nau.

Quy trinh téng hop hop chét c6 cong thirc (246): axit 2-bromfuroic (0,084g,
0,44mmol) va Cs,CO; (0,28g, 0,88mmol) dugc bd sung vao dung dich dugc khuéy chira
chét trung gian 116 (0,1g, 0,22mmol) trong dioxan:H,O (5ml, theo ty 1€ 8:2), va sau d6
dung dich phan g duoc suc khi argon. PdCLy(dppf) (0,018g, 0,022mmol) duge bd sung
vao hén hop phéan tng va dun néng & 100°C trong thoi gian 12 gid. Sau khi phan mg
hoan thanh, hdn hop phan tmg niy dugc pha lodng bing H,0, chiét bing EtOAc va c¢b dé
tao ra san pham thd. San pham thé dugc tinh ché bing cach &p dung phuong phap sic ky
cot silica-gel rira giai bang hén hop gdm hexan:EtOAc dé tao ra Hop chét ¢ cong thirc
246 (12mg) & dang ran mau tring. 1H NMR (300MHz, CDCI3): & 8,59 (br s, 1H), 7,42-
7,45 (m, 1H), 7,34-7,37 (m, 1H), 7,19-7,25 (m, 3H), 6,62-6,64 (m, 1H), 4,53-4,56 (m,
0,5H), 4,42-4,47 (m, 0,5H), 3,61-3,65 (m, 1H), 3,49-3,53 (m, 1H), 2,80-2,84 (m, 1H),
2,61-2,63 (m, 1H), 2,29-2,31 (m, 1H), 1,47-1,87 (m, 13H), 1,41-1,44 (d, 3H). LC-MS:
(M-H)+ = 435,3; d0 tinh khiét theo phuong phap séc ky 1ong cao 4p = 99,33%.

Vi du 247: N-({1-[3-(4-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-
yl}carbonyl)glyxin (247):
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o] [}
I hé)\(NHJLOH
N 0]
H

247)

Quy trinh tdng hop hop chit c6 cong thirc (247): Hop chit c6 cong thirc (247)
duoc tong hop theo quy trinh di dwoc 4p dung dé tao ra Hop chit c6 cong thirc (105) (so
d6 51). 1H NMR (300MHz, DMSO-d6): & 12,30 (brs, 1H), 10,79 (br s, 1H), 8,02-8,04
(m, 1H), 7,12-7,15 (m, 2H), 6,88-6,93 (t, 1H), 6,55-6,59 (m, 1H), 4,49-4,52 (m, 0,5H),
4,31-4,33 (m, 0,5H), 4,02-4,05 (m, 1H), 3,68-3,70 (m, 2H), 3,10-3,13 (m, 1H), 2,93-2,98
(m, 1H), 2,62-2,78 (m, 2H), 2,31-2,35 (m, 2H), 1,90-1,95 (m, 1H), 1,37-1,75 (m, 10H),
1,31-,34 (d, 3H), 0,84-0,88 (m, 2H), 0,72-0,76 (m, 2H). LC-MS: (M-H)+ = 466,4; do tinh
khiét theo phuong phép sic ky 1ong cao ap = 94,3%.

Vi du 248: axit 1-{3-[4-(5-flofuran-2-yl)-1H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (248):

(248)

So d6 quy trinh tdng hop-65

| Tach |

« [ .
ox 00 Sic ky cot dao pha +© 0O 0,0
—0— 00D
N N N N N
HCH ]
H 0Bz ez CBz Bz

Chat trung gian 100 p4¢ trung gian 117 Chat trung gian 118Ch§t trung gian 11

(o Nglo]
% N: Chét trung gian 121

H

9 Chét trung gian 120

Quy trinh tdng hop chit trung gian 117:

50ml TEA (31,39g, 310mmol) dugc bd sung vao dung dich dugc khudy chira chit
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trung gian 100 (14,5g, 62,0mmol) trong DCM (250ml), tiép theo 1& benzyl clorofomat
(15,87g, 93,1mmol) & 0°C. Sau d6, né dugc khudy & nhiét d6 trong phong trong thoi gian
12 gid. Sau khi phan (mg hoan thanh hén hop phan ting dugc t6i bing nude va chiét bing
DCM. Céc 16p hitu co két hop dugc ¢d dé tao ra nguyén lidu thd, ma dugce tinh ché tiép
bang cach 4p dung sic ky cot silicagel rura gii bang hexan:EtOAc dé tao ra 20g chit

trung gian 117 & dang long mau niu pate.
Quy trinh tach chat trung gian 118:

Hbn hop gdm céc chit ddng phan cta chét trung gian 117 (20g) dugc tach bing
cach &p dung sic ky léng cao ap didu ché d4o pha dé tao ra 6,4g chit trung gian 118: sic
ky long cao 4p: [Cot: Phenomenex Luna C-18, Pha dong: 0,1% axit formic trong H,O va
MeCN (theo ty 1€ 1:1), thoi gian luu = 15,40 phat].

Quy trinh téng hop chét trung gian 121:

Dung dich di khudy chira chét trung gian 118 (6,4g, 19,33mmol) trong MeOH
(70ml) duge suc khi N, va sau d6 10%Pd-C (1,2g, 10% trong luong) duoc bd sung vao.
Hon hop phan g thu dugc duge khudy trong khi quyén hydro trong thoi gian 12 gio.
Sau khi phéan tng hoan thanh, hdn hop phan tmg nay duogc loc qua xelit va cd dé tao ra

chit trung gian 121 (3,79g) & dang rén mau tring.

So d6 quy trinh téng hop-66

Chét trung gian 123, pic 1
Chét trung gian 122, pic 1 (248)

Quy trinh tdng hop chét trung gian 122, Pic-1:

Chét trung gian 122, pic-1 duoc téng hop theo quy trinh duoc 4p dung dé tao ra
chat trung gian 90 (Pic-1) (so dd 54).
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Quy trinh téng hop chit trung gian 123, Pic-1:

Chét trung gian 123, pic-1 dugc tdng hop theo quy trinh d4 duoc 4p dung dé tao ra
chit trung gian 91 (Pic-1) (so dd 54).

Quy trinh tdng hop hop chét c6 cong thic (248): Hop chit c6 cong thirc (248)
duoc téng hop theo quy trinh da duoc 4p dung d8 tao ra Hop chét c6 cong thic (105) (so
db 51). '"H NMR (300MHz, CD30D): § 7,33-7,37 (m, 1H), 7,12-7,14 (d, 1H), 7,01-7,05
(t, 1H), 6,94-6,97 (m, 1H), 6,30-6,33 (m, 1H), 5,53-5,56 (m, 1H), 4,46-4,55 (m, 0,5H),
4,23-4,28 (m, 0,5H), 3,43-3,57 (m, 2H), 2,83-2,92 (m, 1H), 2,46-2,73 (m, 2H), 2,17-2,36
(m, 1H), 1,97-2,06 (m, 1H), 1,49-1,78 (m, 10H), 1,37-1,40 (d, 3H). LC-MS: (M-H)+ =
453,3; d9 tinh khiét theo phwong phép séc ky long cao ap = 93,80%.

Vi du 249: axit 1-{3-[4-(5-flofuran-2-yl)-1 H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (249):

(249)
So @ quy trinh tbng hop-67

0.0 '

F F
&Nj o by
H —

Chét trung gian 121 e N o . L N OHI
OH — N ° !

H N °
H

Chét trung gian 125, pic 2 (249)

Chét trung gian 124, pic 2

Quy trinh tdng hop chét trung gian 124, Pic-2:

Chét trung gian 124, pic-2 dugc tdng hop theo quy trinh duoc &p dung dé tao ra
chit trung gian 92 (Pic-2) (so db 55).
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Quy trinh tdng hop chit trung gian 125, Pic-2:

Chét trung gian 125, pic-2 dugc tong hop theo quy trinh dugc 4p dung dé tao ra
chit trung gian 93 (Pic-2) (so db 55).

Quy trinh tdng hop hop chét ¢6 cong thic (249): Hop chét ¢6 cong thirc (249)
duoc tdng hop theo quy trinh da duoc &p dung d tao ra Hop chét c6 cong thirc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): & 8,24 (br s, 1H), 7,40-7,42 (m, 1H), 7,13-7,21 (m,
3H), 6,35-6,38 (m, 1H), 5,50-5,54 (m, 1H), 4,66-4,70 (m, 0,5H), 4,48-4,52 (0,5H), 3,60-
3,62 (m, 1H), 3,47-3,51 (m, 1H), 2,91-2,99 (m, 1H), 2,60-2,73 (m, 2H), 2,32-2,39 (m,
1H), 2,25-2,28 (m, 1H), 1,48-1,87 (m, 10H), 1,41-1,43 (d, 3H). LC-MS: (M-H)+ = 453,3;
d6 tinh khiét theo phuong phap séc ky 16ng cao ap = 98,07%.

Vi du 250: axit 1-{3-[4-(5-flofuran-2-yl)-1H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (250):

(250)

Quy trinh téng hop hop chit c6 cong thic (250): hdn hop gdm céac chit ddng phan
clia hop chéit c6 cong thire (248) dugce tach béng cach 4p dung sic ky cot khong ddi xtng
dé tao ra Hop chét c6 cong thire (250). "H NMR (300MHz, CD30D): § 7,39-7,45 (t, 1H),
7,20 (s, 1H), 7,01-7,15 (m, 2H), 6,39-6,41 (m, 1H), 5,60-5,66 (m, 1H), 4,53-4,57 (d,
0,5H), 4,30-4,34 (d, 0,5H), 3,50-3,59 (m, 2H), 2,86-2,99 (m, 1H), 2,65-2,70 (m, 1H),
2,52-2,60 (m, 2H), 2,00-2,21 (m, 1H), 1,46-1,73 (m, 10H), 1,37-1,40 (d, 3H). LC-MS:
(M-H)+ = 453,3; d6 tinh khiét theo phuong phép séc ky long cao ap = 98,29%; d0 tinh
khiét khoéng dbi xtmg =94,75% [cot: Chiralpak IC,; pha dong:hexan: IPA: DCM (theo ty
1€ 8,5:1,0:0,5); thoi gian luu = 10,88 phut].

Viduy 251: axit 1-{3-[4-(5-flofuran-2-yl)-1 H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (251):
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Quy trinh tdng hop hop chét ¢6 cong thirc (251): hdn hop gdm céc chit ddng phan
ctia hop chét c6 cong thirc (248) duogc tich bing cach ap dung séc ky cot khong dbi ximg
dé tao ra Hop chét c6 cong thic (251). 1H NMR (300MHz, CDCI3): & 8,32 (br s, 1H),
7,32-7,35 (d, 1H), 7,05-7,13 (m, 3H), 6,29-6,32 (m, 1H), 5,43-5,46 (m, 1H), 4,58-4,62
(m, 0,5H), 4,39-4,44 (m, 0,5H), 3,52-3,56 (m, 2H), 2,83-2,91 (m, 1H), 2,61-2,70 m, 1H),
2,46-2,51 (m, 1H), 2,25-2,34 (m, 1H), 2,07-2,18 (m, 1H), 1,45-1,79 (m, 10H), 1,37-1,40
(d, 3H). LC-MS: (M-H)+ = 453,4; d6 tinh khiét theo phuong phép sic ky léng cao ap =
96,81%. d6 tinh khiét khong ddi xtimg =99,52% [cot: Chiralpak IC,; pha dong: hexan:
IPA: DCM (theo ty 1€ 8,5:1,0:0,5); thoi gian luu = 13,71 min].

Vi dy 252: axit 1-[3-(2-xyano-4-xyclopropyl-1H-indol-3-yl)butanoyl] decahydrog-

(o]
l N OH
N (o}

Y

uinolin-5-carboxylic (252):

(252)

Quy trinh tdng hop hop chit c6 cong thic (252): Hop chét c6 cong thirc (252)
duoc tdng hop theo quy trinh da dugc ap dung dé tao ra Hop chét c6 cong thirc (105) (so
dd 51). 1TH NMR (300MHz, CDCI3): & 8,75 (br s, 1H), 7,13-7,22 (m, 2H), 6,90-6,92 (d,
1H), 4,76-4,81 (m, 1H), 4,67-4,71 (m, 0,5H), 4,40-4,53 (m, 0,5H), 3,78-4,01 (m, 1H),
3,01-3,27 (m, 1H), 2,85-2,97 (m, 1H), 2,50-2,57 (m, 2H), 2,22 (2,36 (m, 1H), 2,12-2,18
(m, 1H), 1,52-1,85 (m, 10H), 1,46-1,49 (d, 3H), 1,01-1,04 (m, 2H), 0,84-0,87 (m, 2H).
LC-MS: (M-H)+ = 434,3; d0 tinh khiét theo phuong phép séc ky long cao &p = 97,78%.

Vi du 253: axit 1-{3-[4-(4-florophenyl)-1H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (253):

-245-



(253)

Quy trinh tdng hop hop chit c6 cong thic (253): Hop chét c6 cong thuc (253)
duoc tong hop theo quy trinh d dugc 4p dung d& tao ra Hop chit c6 cong thirc (159, pic-
1) (so dd 53-54). IH NMR (300MHz, CDCI3): & 8,27 (br s, 1H), 7,42-7,46 (m, 2H), 7,36-
7,39 (d, 1H), 7,14-7,20 (t, 1H), 7,08-7,14 (m, 3H), 6,90-6,97 (m, 1H), 4,55-4,59 (m,
0,5H), 4,37-4,39 (m, 0,5H), 3,06-3,32 (m, 2H), 2,73-2,82 (m, 1H), 2,59-2,64 (m, 1H),
2,41-2,48 (m, 1H), 2,32-2,38 (m, 1H), 2,10-2,15 (m, 1H), 1,39-1,93 (m, 10H), 1,13-1,15
(d, 3H). LC-MS: (M-H)+ = 463,3; d6 tinh khiét theo phwong phap séc ky léng cao ap =
95,23%,

Vi du 254: axit 1-{3-[4-(4-florophenyl)-1H-indol-3-
yl]butanoyl}decahydroquinolin-5-carboxylic (254):

OH

(254)

Quy trinh tbng hop hop chét c6 cong thirc (254): Hop chét c6 cong thic (254)
duoc téng hop theo quy trinh da dugc 4p dung dé tao ra Hop chit c6 cdng thire (160, pic-
2) (so d6 53 va 55). 1H NMR (300MHz, CDCI3): § 8,30 (br s, 1H), 7,42-7,46 (m, 2H),
7,36-7,39 (d, 1H), 7,17-7,22 (t, 1H), 7,07-7,14 (m, 3H), 6,90-6,97 (m, 1H), 4,55-4,59 (m,
0,5H), 4,37-4,39 (m, 05H), 3,11-3,32 (m, 2H), 2,69-2,82 (m, 1H), 2,40-2,50 (m. 2H),
2,13-2,23 (m, 2H), 1,39-1,90 (m, 10H), 1,13-1,15 (d, 3H). LC-MS: (M-H)+ = 463,3; do
tinh khiét theo phuong phap HPLC = 96,95%.

Vi du 255: axit 1-{3-[4-(4-florophenyl)-1H-indol-3-
yl]butanoyl}decahydroquinolin-5-carboxylic (255):
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(255)

Quy trinh tdng hop hop chit c6 cong thirc (255): hdn hop gdm céc chit ddng phan
ctia hop chat c6 cong thirc (253) duogc tach bing cach ap dung séc ky cot khong ddi xtmg
d tao ra Hop chét c6 cong thirc (255). 1H NMR (300MHz, CDCI3): & 8,21 (br s, 1H),
7,34-7,39 (m, 2H), 7,29-7,32 (d, 1H), 7,13-7,17 (d, 1H), 7,00-7,06 (m, 3H), 6,81-6,90 (m,
1H), 4,48-4,52 (m, 0,5H), 4,28-4,32 (m, 0,5H), 3,24-3,46 (m, 1H), 2,97-3,03 (m, 1H),
2,33-2,67 (m, 3H), 1,85-1,90 (m, 2H), 1,41-1,74 (m, 10H), 1,05-1,08 (d, 3H). LC-MS:
(M-H)+ = 463,4; d6 tinh khiét theo phuong phép sic ky léng cao ap = 99,7%; do tinh
khiét khong dbi xtmg =90,74% [cot: Chiralpak IC; pha dong: hexan: IPA: DCM (theo ty
1¢ 8,5:1,0:0,5); thoi gian Iuu = 16,87 phut].

Vi du 256: axit 1-{3-[4-(4-florophenyl)-1H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (256):

(256)

Quy trinh tdng hop hop chit c6 cong thirc (256): hdn hop gdm cac chit ddng phan
clia (253) dugce tach bang cach ap dung séc ky cot khong dbi ximg d tao ra Hop chét c6
cong thic (256). 1H NMR (300MHz, DMSO-d6): & 12,15 (br s, 1H), 11,04 (br s, 1H),
7,34-7,44 (m, 3H), 7,16-7,23 (m, 3H), 7,06-7,11 (t, 1H), 6,73-6,75 (d, 1H), 4,36-4,40 (m,
0,5H), 4,17-4,21 (m, 0,5H), 3,70-3,74 (m, 1H), 3,45-3,48 (m, 1H), 3,04-3,06 (m, 1H),
2,73-2,86 (m, 1H), 2,27-2,44 (m, 2H), 2,11-2,19 (m, 1H), 1,35-1,94 (m, 10H), 1,20-1,24
(d, 3H). LC-MS: (M-H)+ = 463,3; d0 tinh khiét theo phuong phap séc ky long cao ap =
96,51%; do tinh khiét khong ddi xtmg =89,64% [cot: Chiralpak IC,; pha dong: hexan:

-247-



21571
IPA: DCM (theo ty 1¢ 8,5:1,0:0,5); thoi gian luu = 12,92 min].

Vi du 257: axit 1-{3-[4-(2-florophenyl)-1 H-indol-3-
yl]butanoyl} decahydroquinolin-5-carboxylic (257):

257)

Quy trinh tdng hop hop chit c6 cong thirc (257): Hop chit c¢6 cong thirc (257)
duoc tdng hop theo quy trinh da duogc &p dung dé tao ra Hop chét ¢6 cong thirc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): & 8,22 (br s, 1H), 7,25-7,35 (m, 3H), 7,03-7,16 (m,
4H), 6,86-6,91 (m, 1H), 4,49-4,51 (m, 0,5H), 4,29-4,34 (m, 0,5H), 3,22-3,25 (m, 1H),
2,98-3,05 (m, 1H), 2,70-2,78 (m, 1H), 2,36-2,50 (m, 2H), 2,06-2,23 (m, 2H), 1,34-1,75
(m, 10H), 1,09-1,11 (d, 3H). LC-MS: (M-H)+ = 463,3; d0 tinh khiét theo phuong phép
sic ky 1ong cao ap = 94,78%.

Vi du 258: axit 1-[3-(2-xyano-4-xyclopropyl-1-metyl-1H-indol-3-yl)butanoyl]deca
hydroquinolin-5-carboxylic (258):

(258)

Quy trinh téng hop hop chét c6 cong thirc (258): Hop chét ¢c6 cong thuc (258)
duoc tdng hop theo quy trinh da duge 4p dung d8 tao ra Hop chét c6 cong thite (105) (so
d5 51). 1H NMR (300MHz, CDCI3): § 7,16-7,21 (4, 1H), 7,04-7,07 (d, 1H), 6,85-6,87 (d,
1H), 4,70-4,75 (m, 1H), 4,60-4,65 (m, 1H), 4,37-4,45 (m, 1H), 3,77 (s, 3H), 2,84-3,01 (m,
2H), 2,46-2,55 (m, 2H), 2,09-2,27 (m, 2H), 1,47-1,80 (m, 10H), 1,40-1,43 (d, 3H). 0,97-
1,00 (m, 2H), 0,76-0,79 (m, 2H). LC-MS: (M-H)+ = 448,4; d6 tinh khiét theo phuong
phép séc ky long cao 4p = 99,99%.
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Vi du 259: axit 1-{3-[4-(3-florophenyl)-1H-indol-3-
yl]butanoyl}decahydroquinolin-5-carboxylic (259):

(259)

Quy trinh tdng hop hop chit co cong thirc (259): Hop chét cé cong thirc (259)
duoc tong hop theo quy trinh dd dugc 4p dung dé tao ra Hop chét c6 cong thirc (105) (so
db 51). 1H NMR (300MHz, CDCI3): & 8,50 (br s, 1H), 7,27-7,30 (m, 2H), 7,07-7,15 (m,
3H), 6,97-6,99 (m, 2H), 6,84-6,87 (m, 1H), 4,46-4,47 (m, 0,5H), 4,21-4,25 (m, 0,5H),
3,12-3,14 (m, 1H), 3,02-3,05 (m, 1H), 2,51-2,57 (m, 2H), 2,35-2,39 (m, 2H), 1,37-1,72
(m, 10H), 1,09-1,11 (d, 3H). LC-MS: (M-H)+ = 463,3; d6 tinh khiét theo phuong phap
sic ky 1ong cao &p = 95,6%.

Vi du 260: axit 1-{[(4-xyclopropyl-1H-indol-3-yl)sulfanyl] axetyl}decahydroquinol-

in-5-carboxylic (260):
o
/ SVU\NT 1
N
H

(260) OH

0

Quy trinh téng hop hop chit c6 cong thuc (260): Hop chit c¢6 cong thirc (260)
dugce téng hop theo quy trinh dd dwgc ap dung dé tao ra Hop chit ¢6 cong thic (105) (so
dd 51). 1H NMR (300MHz, CDCI3): & 8,33 (br s, 1H), 7,26-7,36 (m, 1H), 7,09-7,12 (m,
1H), 7,01-7,07 (m, 1H), 6,59-6,62 (d, 1H), 4,57-4,61 (m, 0,5H), 4,41-4,46 (m, 0,5H),
3,99-4,08 (m, 1H), 3,50-3,66 (m, 2H), 3,19-3,26 (m, 1H), 2,24-2,31 (m, 1H), 2,16-2,21
(m, 1H), 1,92-1,94 (m, 1H), 1,35-1,74 (m, 10H), 1,00-1,03 (m, 2H), 0,74-0,77 (m, 2H).
LC-MS: (M-H)+ = 413,3; d tinh khiét theo phuong phép séc ky long cao ap = 99,65%.

Vi du 261: axit 1-[3-(4-clo-1-xyclopropyl-1H-indol-3-yl)butanoyl]decahydroquinol-
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in-5-carboxylic (261):
cl
Q)\j\
N
-
4 0
H

261)

Quy trinh téng hop hop chit c6 cong thic (261): Hop chat ¢ cong thic (261)
dugc tdng hop theo quy trinh d duoc 4p dung dé tao ra Hop chét c6 cong thuc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): § 7,36-7,38 (m, 1H), 6,96-7,02 (m, 3H), 4,62-4,68 (,
0,5H), 4,20-4,26 (m, 0,5H), 3,95-4,10 (m, 1H), 3,62-3,68 (m, 1H), 3,20-3,22 (m, 1H),
2,83-2,89 (m, 1H), 2,51-2,58 (m, 3H), 2,19-2,23 (m, 1H), 1,38-1,79 (m, 10H), 1,34-1,36
(d, 3H), 0,98-1,00 (m, 2H), 0,91-0,92 (m, 2H). LC-MS: (M- H)+ = 443,3; d6 tinh khiét
theo phwong phép séc ky 1ong cao &p = 97,77%.

Vi dy 262: axit 1-{3-[4-(3-flopyridin-2-yl)-1H-indol-3-yl]butanoyl}decahydroqui-
nolin-5-carboxylic (262):

F\N/ o

Iz

(262)

Quy trinh tong hop hop chit c6 cong thirc (262): Hop chit c¢6 cong thic (262)
duoc téng hop theo quy trinh da dugc ap dung dé tao ra Hop chit c6 cdng thuc (105) (so
dd 51). 1H NMR (300MHz, DMSO-d6): & 12,01 (br s, 1H), 11,09 (br s, 1H), 8,45 (s, 1H),
7,72-7,81 (m, 1H), 7,47-,50 (m, 2H), 7,24 (s, 1H), 7,12-7,17 (t, 1H), 6,88-6,90 (d, 1H),
4,14-4,38 (m, 0,5H), 3,70-3,78 (m, 0,5H), 3,40-3,48 (m, 2H), 2,72-2,78 (m, 2H), 2,30-
2,35 (m, 1H), 2,22-2,26 (m, 1H), 1,91-2,05 (m, 1H), 1,33-1,70 (m, 10H), 1,13-1,17 (d,
3H).LC-MS: (M-H)+ = 464,3; d6 tinh khiét theo phuong phép sic ky l16ng cao ép =
95,01%.

Vi du 263: axit 1-{3-[4-(5-flofuran-2-yl)-1-metyl-1H-indol-3-yl]butanoyl}-
decahydroquinolin-5-carboxylic (263):
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(263)

Quy trinh téng hop hop chit c6 cong thirc (263): Hop chat cé cong thic (263)
dugc tdng hop theo quy trinh da duoc &p dung d tao ra Hop chét c6 cong thue (105) (so
d6 51). 1H NMR (300MHz, CDCI3): § 7,26-7,29 (m, 1H), 7,12-7,15 (d, 1H), 7,05-7,07
(m, 1H), 6,95 (br s, 1H), 6,28-6,30 (m, 1H), 5,45-5,47 (m, 1H), 4,61-4,65 (m, 0,5H), 4,49-
4,43 (m, 0,5H), 3,72 (s, 3H), 3,43-3,51 (m, 2H), 2,54-2,58 (m, 2H), 2,27-2,30 (m, 1H),
2,21-2,24 (m, 1H), 2,05-2,10 (m, 1H), 1,49-1,85 (m, 10H), 1,33-1,36 (d, 3H). LC-MS:
(M-H)+ = 467,4; d0 tinh khiét theo phuong phap sic ky 1ong cao ap = 98,0%.

Vi du 264: axit 1-[3-(4-metoxy-1H-indol-3-yl)butanoyl]decahydroquinolin-5-

carboxylic (264):
\
"0
AL
N
Y |
H 0]

(264) H

Quy trinh tdng hop hop chét ¢6 cong thuc (264): Hop chét ¢ cong thirc (264)
duoc tdng hop theo quy trinh da dugc &p dung d tao ra Hop chét ¢6 cdng thirc (105) (so
d5 51). 1H NMR (300MHz, DMSO-d6): § 12,13 (br s, 1H), 10,76 (br s, 1H), 6,95-6,98
(m, 2H), 6,92-6,93 (d, 1H), 6,43-6,46 (d, 1H), 4,52-4,56 (m, 0,5H), 4,30-4,34 (m, 0,5H),
3,82 (s, 3H), 3,61-3,63 (m, 2H), 2,96-3,05 (m, 1H), 2,74-2,90 (m, 2H), 2,16-2,39 (m, 1H),
1,44-1,90 (m, 10H), 1,37-1,40 (d, 3H). LC-MS: (M-H)+ = 399,2; d6 tinh khiét theo
phuong phép sic ky 1ong cao ap = 94,44%.

Vi du 265: axit 1-[4,4,4-triflo-3-hydroxy-3-(1 H-indol-3-yl)butanoyl]-decahydroqu-
inolin-5-carboxylic (265):
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Fe OH G
~" N
\
N o
(265) OH

So dd quy trinh tng hop-68

OHQ
Fa £.c. OH
OH
\ N
g A\
N
H N 0
A on A I3 H
Nguyén li¢u ban dau 1 cp4¢ trung gian 126 Chét trung gian 127

S . . O
Chat trung gian 128 ; N

Quy trinh tdng hop chét trung gian 126:

Montmorilonite K 10 (15g) dugc bd sung vio dung dich dugc khudy chtra nguyén
liéu ban diu 1 (3,0g, 25,6mmol) trong toluen (50ml) va dun noéng ¢ 80°C trong thoi gian
4 gi0. Sau khi phan ng hoan thanh (LC-MS), chit xtc tac dugc loc qua phdu xép, dich
loc dugc pha lodng bang H,O va chiét bing EtOAc va cb dé tao ra chét trung gian 126 thd
(5g), ma duge dua sang bude tiép theo khong cin tinh ché.

Quy trinh tdng hop chét trung gian 127:

Chit trung gian 127 dugc tdng hop theo quy trinh da dugc 4p dung dé tao ra chit
trung gian 3 (so dd 1).

Quy trinh tbng hop chét trung gian 128:

Chit trung gian 128 duoc tdng hop theo quy trinh da dugc 4p dung dé tao ra Hop

chét c6 cong thire 1 (so dd 2).

Quy trinh téng hop hop chit c6 cong thire (265): Hop chit c6 cong thuc (265)
duoc téng hop theo quy trinh da dugce 4p dung d tao ra Hop chét c6 cong thirc (105) (so
dd 51). 1H NMR (300MHz, CDCI3): & 8,25 (br s, 1H), 7,70-7,80 (m, 1H), 7,33-7,39 (m,
2H), 7,17-7,22 (m, 1H), 7,11-7,16 (m, 1H), 4,54-4,58 (m, 0,5H), 4,37-4,41 (m, 0,5H),
3,50-3,75 (m, 1H), 3,37-3,45 (d, 1H), 3,04-3,13 (d, 1H), 2,50-2,61 (m, 2H), 2,29-2,31 (m,
1H), 1,43-1,90 (m, 10H). LC-MS: (M-H)+ = 439,2; d6 tinh khiét theo phuong phap sic
ky léng cao ap = 93,26%.
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Vi du 266: axit 1-[3-(4-clo-1-etyl-1H-indol-3-yl)butanoyl]decahydroquinolin-5-
carboxylic (266):

cl Q
N
O~
N .
P, OH
(266)

Quy trinh tong hop hop chit c6 cong thirc (266): Hop chit c6 cong thirc (266)
duoc tdng hop theo quy trinh da dugc 4p dung dé tao ra Hop chét c6 cong thue (105) (so
d5 51). IH NMR (300MHz, DMSO0-d6): & 12,10 (br s, 1H), 7,39-7,42 (d, 3H), 7,33-7,36
(d, 3H), 7,05-7,10 (t, 1H), 7,01-7,02 (m, 1H), 4,46-4,48 (m, 0,5H), 4,27-4,29 (m, 0,5H),
4,13-4,18 (m, 2H), 3,96-3,98 (m, 1H), 3,70-3,72 (m, 1H), 1,14-1,20 (m, 2H), 2,62-2,75
(m, 2H), 2,00-2,05 (m, 1H), 1,45-1,80 (m, 10H), 1,26-1,32 (m, 6H). LC-MS: (M-H)+ =
431,3; d6 tinh khiét theo phwong phap séc ky 1dng cao ap = 95,81%.

Vi dy 267: axit 1-(2-(4-xyclopropyl-1H-indol-3-yl)propanoyl)decahydroquinolin-
5- carboxylic (267):

HO

Iz

(267)

So dd quy trinh tdng hop-69

Ts
M
Br Br 0 . . Ny Br
' [¢] o]
@ N / —— N ?-——-—- \ ! P, A !
z N N N N
H H H . H

Nguyén lidu ) ) )
ban diu 35 Chat trung gian 130 Chéat trung gian 131 Chat trung gian 132

‘ 0
0 /0 OH OH
—_— A\ I N e N . A\
N N N
NBoc Boc Boc H

Chét trung gian 133 Chét trung gian 134 Chét trung gian 135 Chét trung gian 136

Chét trung gian 129
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Quy trinh tbng hop chit trung gian 129:

oxalyl clorua (23,2ml, 268mmol) dwoc bd sung vao dung dich dugc khudy chua
nguyén lidu ban diu 35 (40g, 206mmol) trong ete (400ml)& 0°C, va khudy & nhiét do
trong phong trong thoi gian 5 gid. Sau d6, hdn hop phan tng nay dugc loc va rira bing
ete dé tao ra nguyén liéu rin (42g), ma dugc xtr Iy bing MeOH (28ml) trong ete (200ml)
& 0°C dén nhiét d6 trong phong trong thoi gian 5 gid. Sau khi phén tng hoan thanh, hén
hop phén tmg ndy dugc pha lodng bang hexan, chit két tua thu duoc duge loc va lam kho

& tao ra chét trung gian 129 (35 g) & dang rin mau vang.
Quy trinh tng hop chét trung gian 130:

Tosyl hydrazin (23,1g, 129mmol) dugc bd sung vao dung dich dugc khudy chira
chit trung gian 129 (35g, 129mmol) trong MeOH (350ml) va hdi luu trong thoi gian 4
gid. Sau khi phéan ttng hoan thanh, hdn hgp phan tmg nay duogc c¢6 d& tao ra hdn hop tho,
ma dugc pha lodng bang H,0, chiét bing DCM va c6 d& tao ra chét trung gian 130 (35g)

& dang ran mau vang nhat.
Quy trinh tng hop chét trung gian 131:

NaBH, (1,8g, 46mmol) duoc bd sung véio dung dich dugc khudy chita chit trung
gian 131 (14g, 31mmol) trong THF (140ml), & 0°C va tiép tuc dé khudy & nhiét do trong
phong trong thoi gian 6 gid. Sau khi phan Gng hoan thanh, hdn hop phan tng duoc t6i
bang H,0, chiét bing DCM va cb. San phim thé thu dugc duge tinh ché bing céach ap
dung sic ky cot silicagel rira giai dugc bang hdn hop gém hexan, EtOAc dé tao ra chét

trung gian 131 (3g) & dang long mau vang nhat.
Quy trinh tdng hop chit trung gian 132:

Chét trung gian 132 dugc tdng hop theo quy trinh d& duoc &p dung dé tao ra chit
trung gian 95 (so dd 56).

Quy trinh tdng hop chét trung gian 133:

Chét trung gian 133 dugc tdng hop theo quy trinh da duoc &p dung d tao ra chét
trung gian 72 (so db 47).

Quy trinh tdng hop chét trung gian 134:

Chét trung gian 134 duoc téng hop theo quy trinh da duoc 4p dung dé tao ra chét
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trung gian 5 (so db 3).
Quy trinh tbng hop chét trung gian 135:

Chét trung gian 135 duoc tdng hop theo quy trinh da duogc ap dung dé tao ra chit
trung gian 3 (so db 1).

Quy trinh tdng hop chét trung gian 136:

Chét trung gian 136 dugc tdng hop theo quy trinh da duoc &p dung d tao ra chat
trung gian 75 (so db 47).

Quy trinh tdng hop hop chét c¢6 cong thic (267): Hop chit c6 cong thic (267)
duoc tdng hop theo quy trinh di dwoc 4p dung d& tao ra Hop chét c¢6 cong thuc (105) (so
d6 51). LC-MS: (M-H)+ = 395,3; d6 tinh khiét theo phuong phap sic ky long cao 4p =
94,32%.

Vi du 268: axit 1-(3-(4-xyclopropyl-1-metyl-1H-indazol-3-
ylpropanoyl)decahydroquinolin-5-carboxylic (268):
HO
0
y) N
NN
0
(268)

Quy trinh t6ng hop hop chit c6 cong thuc (268): Hop chét ¢6 cong thic (268)
duoc tdng hop theo quy trinh da dugc 4ap dung dé tao ra Hop chét c6 cong thirc (88) (so
6 47). LC-MS: (M-H)+ = 410,2.

Hoat tinh sinh hoc
Thir nghiém @c ché HSD11B1 in vitro:

Cac t& bao CHO duogc duy tri trong mdi trudng Eagle dd dwoc cai bién theo
Dulbecco/hdn hop dinh dudng F-12 chtta 5% huyét thanh bao thai bd (thé tich) va 2mM
glutamin. Céac t€ bao duoc nudi céy & 37°C véi 5% CO,. D& biéu hién tam thoi vat truyén
biéu HSD11 B 1 hién ctia ngudi dai ddy du (do OriGene Technologies cung cip), cac té
bao duge cdy & mat do 2x105 té bao/I3 trong dia loai 6 15. Chuyén nhifm dugc thuc hién

bang cach str dung chit phan tng Turbofectin8 (do OriGene Technologies cung cip),
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theo quy trinh dugc cung cip ciing v&i chét phan tmg. Sau qué trinh hau chuyén nhifm 24

gid, cac té bao dugc bd sung trypsin va duge gom ciing nhau trude khi ching dwoc ciy lai

vao dia loai 96 16 & mat d6 40000 t& bao/13. 24 gid sau khi cy lai, cac t& bao dugc G véi

200nM cortison + 500uM NADPH (ho#c ciing v&i cic chét trc ché phan tir nho) qua dém.

Hoat tinh enzym ho#ic mirc d6 e ché hoat tinh enzym dugc do béng cach udc doan muic

d6 chuyén hoa cortison thanh cortisol theo phuong phap LC/MS-MS. IC50 theo nM dugc

tinh tir thang chia logarit 8 diém ndng d6 so v&i mirc d6 wc ché.

Két qua ctia thir nghiém sinh hoc dugc thé hién trong Bang 1:

Béang 1
Hop chitsé | 11BHSD1 | Hopchitsé | 11BHSD1 | Hop chitsd | 11BHSD1

2 * 97 * %k k 192 %k kK k
3 k% k 98 * 193 Kk kk
4 Horkk 99 * 194 *

5 skkkkk 100 * 195 Kk koK ok
6 kK 101 *k 196 ¥k kkk
7 * 102 * 197 *

8 kkkk 103 * 198 Kok kok
9 * %k 104 * 199 %k k ok ok
10 kkskk 105 * 200 % k skk ok
11 kKK ok 106 * 201 kkksksk
12 * 107 * 202 *
13 Aok 108 * 203 *
14 * 109 * 204 Aok
15 Hokkk 110 * 205 *
16 k sk k 111 kokkkok 206 %k okokok
17 ko k ok ok 112 kokkkok 207 *
18 * 113 * 208 ok
19 * 114 kkkkk 209 *kk
20 %k ok k ok 115 * 210 kkkk
21 * 116 * 211 Hokok ok
22 * 117 Aok 212 *
23 * 118 o 213 *
24 * 119 kK ok sk ok 214 %k kok ok
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Hop chitsé | 11BHSD1 | Hopchétsd | 11BHSDI | Hopchitsé | 11BHSDI
29 * 124 ok 219 *
31 * 126 * 221 Hokk ok
32 * 127 * 222 Ak
33 * 128 * 223 ok
34 * 129 * 224 Hk ok
36 * 131 * 226 *
37 * 132 Hkk 227 *
38 ks 133 * 228 *
39 * 134 * 229 A
40 * 135 * 230 Hk
43 * 138 *kk 233 *
46 * 141 * 236 kil
48 * 143 kol 238 *
49 * 144 * 239 *
50 * 145 il 240 *
51 * 146 * 241 *
52 * 147 * 242 *
54 * 149 * 244 *
56 ks 151 Hhk 246 *
57 * 152 * 247 *
58 * 153 s ko 248 ok ko K
59 ok 154 * 249 P
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Hop chitsé | 11BHSD1 | Hopchitsé | 11BHSD1 | Hopchétsd | 11BHSDI
60 %k sk sk k 155 * 250 ¥k sk ok k
61 * 156 KKk kk 251 kK kokk
62 * 157 *hk ok 252 *
63 * 158 * 253 ol
64 %k k 159 %k kok sk ook 254 *
65 * 160 * 255 Hkkk
66 Kok ok ok ok 161 Kk okkok 256 *
67 * 162 * 257 Ak
68 * 163 * 258 *
69 * 164 kkkok 259 kkk
70 * 165 * 260 *
71 bk 166 * 261 *k
72 % 3k 3k %k %k 167 kkokskok 262 *
73 * 168 * 263 it
74 * 169 * 264 *
75 Aok 170 * 265 *
76 * 171 * 266 *
77 * 172 * 267 *
78 kosk skoskok 173 Kk kskok 268 *
79 * 174 *

80 * 175 *
81 %k ok ok ok k 176 Kk
82 * 177 *h*
83 * 178 *
84 ok ok ok ok 179 *
85 * 180 *
86 %k sk sk ok 181 *
87 sk ok sk ook ok 182 *
88 * 183 *
89 Hokk 184 *
90 Kk kok 185 *kk
91 * 186 Kk kkok
92 ok kok 187 *
93 % 3k 3k 5k 5k 188 kskockokok
94 Hokk 189 *
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Hop chét sb

11BHSD1

Hop chét s6

11BHSD1

Hop chét s6

11BHSDI1

95

*k ok ok ok ok

190

* ok ockookok

*HHHE = <100nM

kxk* =100nM< va <150nM

#*# = 150nM< va <200nM

** = 200nM< va <250nM

* =250nM<
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YEU CAUBAO HQ
1. Hop chét c6 cong thuce (I):

O

R1a R1a

AN

(R

Cong thuce (I)
trong do:

mdi nhém R! va R doc lap dugc chon tir nhém bao gém H, metyl, CONHC-
(CH3)3, OH, COQH, CO2CH3, C02CH2CH3, phenyl, CHQOH, CNva OCH3,

hozic hai nhom R! bat ky trén cac nguyén tir cacbon lién ké ¢6 thé duoc két hop dé

tao ra gbc vong, hoidc hai R' bit ky trén cung mdt nguyén tr cacbon cé thé cung nhau tao
ra nhém c6 cong thic =0,

Ar 1a nhém C;-Cigheteroaryl tiy y duoc thé duge chon tir nhém bao gdm cac
nhdém co6 cong thuc:

(R0 T i (R7) s
>\/ \ /\/ e/\/
N ‘ L [ | \/N
N\ \N N N N
RS \Ra

\R

8

N /\/ N (R7)e/\/ N
\ N_s_ N _s_
N | 7N | s>‘ : N | N\>' %

R8 va
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trong d6 mdi nhém R’ doc 1ap dugce chon tir nhom bao gf‘)m H, halogen, OH, NO,,
CN, SH, NH,, CF;, OCF;, C;-Cppalkyl tity y dugc thé, C,-C haloalkyl tuy y duoc thé,
C,-Cpalkenyl tuy y dugc thé, C,-Cpyalkynyl tiy ¥ duge thé, C,-Cpoheteroalkyl tuy y dugc
thé, C;-Cipxycloalkyl tuy y duoc thé, Cs-Cipxycloalkenyl tuy y dugc thé, C,-
Cisheteroxycloalkyl ty y duoc thé, C,-Csheteroxycloalkenyl tity v duoc thé, C¢-Cigaryl
tiy y dugc thé, C;-Csheteroaryl tiy y duge thé, C,-Cpalkyloxy thy y duogc thé, C,-
Cyalkenyloxy tiy ¥ dugc thé, C,-Cpjalkynyloxy tuy y dugc thé, C,-Cpheteroalkyloxy
ty y duogc thé, C;-Ciyxycloalkyloxy tly y duoc thé, C;-Cipxycloalkenyloxy tuy y duoc
thé, C,-Cpyheteroxycloalkyloxy tuy ¥ dugc thé, C,-C, heteroxycloalkenyloxy tiy y dugc
thé, C,-C» heteroxycloalkenyloxy tuy y duoc thé, Cs-Cygaryloxy tiy y dugc thé, Ci-C
heteroaryloxy tity ¥ dugc thé, C,-Cj,alkylamino tuy y duoc thé, SR’, SO;H, SO,NR’R',
SO,R’, SONR’R"’, SOR’, COR’, COOH, COOR’, CONR’R'’, NR’COR"’, NR’COOR",
NR’SO,R'", NR°CONR’R'®, NR’R", va axyl;

trong dé RS dugc chon tir nhém bao gém H, C;-Cj,alkyl tuy y dugc thé, C,-Cys.
alkenyl ty y duoc thé, Cy-Cppalkynyl tiy ¥ dugc thé, C,-C)sheteroalkyl tly v duoc thé,
C;-Cyxycloalkyl tiy y duoc thé, Cy-Cysheteroxycloalkyl tiry y dugc thé, Cg-Cigaryl tuy y
dugc thé, C;-Cygheteroaryl tiy y dugc thé, SO;H, SO,NR’R'’, SO,R®, SONR’R", SOR’,
COR’, COOH, COOR’, va CONR’R'?,

trong d6 mdi nhom R’ va R'? doc 1ap dugc chon tir nhém bao gém H, C;-Cpalkyl
tuy ¥ duge thé, C,-Cypheteroalkyl tuy y dugc thé C,-Cphaloalkyl tiy y duoc thé, Cs-
Ciaxycloalkyl tuy y duoc thé, Cs-Cigaryl tuy y duoc thé, va C;-Cigheteroaryl tuy y duoc
thé:

elasd nguyén dugc chon tir nhdm bao gém 0,1,2,3va4;
flasd nguyén dugc chon tir nhém bao g(“)m 0,1,2,va3s;
A la -CR'R-;

B 1a nhém ¢6 cone thite —(CRRY)..--
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halogen, OH, NOz, CN, SH, NHz, CF3, OCF3, Cl-Clzalkyl, Cz-CloheteroalkyI’ Cl-C-
izhaloalkyl, C3-Cpyxycloalkyl, C4-Cpgaryl, C,-Cjsheteroaryl; SR% SO;H, SO,NR’R’,
SO,R?, SONR’R?, SOR?, COR?, COOH, COOR?, CONR’R’, NR’COR?, NR2COOR?,
NR’SO,R?, NR*CONR?’R?, NR’R?, va axyl,
trong 46 mdi nhém R? va R? doc lap dugc chon tir nhém bao gdm H, C;-Cppalkyl,
C,-Cyoheteroalkyl C,-Cjzhaloalkyl, Cs-Cixycloalkyl, Cg-Cisaryl, va C;-Cigheteroaryl;
w!va w2 dugc chon sao cho mdt nhém 1a N va nhém con lai 1a (CR12),

lién két ma nguyén tir cacbon cua carbonyl duoc lién két vao gbc bét ky trong sb
W' hogic W? 1a N,

D 14 O hoic (CR,),
nlasd nguyén dugc chon tir nhom bao gém 0,1,va2;
alash nguyén dugc chon tir nhém bao gém 0,1,va2,3;
blasd nguyén dugc chon tir nhom bao gém 0,1,2,3,4,5,6,7,va8,
¢ bing 1;
hodc mubi dugc dung cua né.
2. Hop chét theo diém 1, trong d6 D 1a (CR',).
3. Hop chét theo diém 1 hodc 2, trong d6 B 1a CH,.

4. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 R® va R® 14 khac
nhau.

5. Hop chit theo diém 1 c6 cong thirc sau:

M \
Ar N
R'2 |_(R1)a
(CR')
R1a
(R"p

trong d6 Ar, R R®, R!, R', a va b dugc xéc dinh theo didm 1.

6. Hop chit theo diém 5, trong d6 mot trong s6 cac nhém R* va R’ 12 H va nhém con lai

1a alkyl thy ¥ dugc thé.
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7. Hop chét theo diém 1, trong dé phén ttr th8 R” ndm & vi tri 4 hodc vi tri 5 ctia nhan ¢6

sau canh.

8. Hop chit theo diém 1, trong d6 R’ dugc chon tir nhém bao gdm CH,;, CH,CH,
CH,CH,CH;, CH(CHs),, (CH,);CH;, CL, Br, F, I, OH, NO,, NH,, CN, SO,H, OCH;,
OCHzCHzCHj,, CF3, va OCF3

9. Hop chit theo diém 1 duoc chon tir nhém bao gdm cac hop chit c6 cong thire sau:

L0 oft
of O o
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9. Hop chit theo diém 1 dugc chon tir nhém bao gdm céc hop chét c6 cong thirc sau:
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10. Dugc phim chtra hop chit theo diém bAt ky trong sb cac diém tir 1 dén 9 va chit pha

lodng, ta duoc hodic chit mang dugc dung.
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