(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o emsessnormeroe o 0 [HIIANINNID
CUC SO HUU TRi TUE
1-0048411
CO07D 205/04; CO7D 295/26; A61P (13) B
25/00; A61P 25/16; A61P 25/18; A61P
25/22; A61P 25/28; A61P 9/00; CO7D
(s1yma0r 207/06; COTD 207/08; CO7D 207/10;
CO07D 207/12; CO7D 211/38; CO7D
211/48; CO7D 241/04; CO7D 265/30;
CO7D 265/34; CO7D 295/096; A61K
31/59; A61K 47/54
(21) 1-2023-01572 (22) 14/09/2021
(86) PCT/JP2021/033806 14/09/2021 (87) WO 2022/059684 A1 24/03/2022
(30) 2020-154545 15/09/2020 JP; 2021-092346 01/06/2021 JP
(45) 25/07/2025 448 (43) 26/06/2023 423A

(73) TEIJIN PHARMA LIMITED (JP)
2-1, Kasumigaseki 3-chome, Chiyoda-ku, Tokyo 1000013, Japan

(72) SAITOH, Hiroshi (JP); HORIE, Kyohei (JP); SUGA, Akiko (JP); KAIBARA, Yuya
(JP); MASHIKO, Toshiya (JP).

(74) Van phong Luat su MINERVAS (MINERVAS)

(54) HOP CHAT VITAMIN D VA MUOI DUGC DUNG HOAC SOLVAT CUA
CHUNG, DUGC PHAM, CHAT THUC DAY SU TAI TAO MYELIN, VA CHAT
TRI LIEU CO CHUA CHUNG



(21) 1-2023-01572
(57)

Séng ché dé xuat hop chét vitamin D thé hién su di chuyén tuyét voi ciia hé than
kinh trung wong, hoic mubi duge dung hoic solvat ciia chiing. Cu thé sang ché
dé xudt hop chét vitamin D ¢6 cong thire (1), hodc mudi duge dung hoidc solvat
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Linh virc ky thuat dwoc dé cip

Séng ché d& cap dén hop chit vitamin D, mudi duoc dung va solvat cua
né ma hitu ich nhu duoc chit, chét tri liéu st dung ching, va thanh phﬁn duogc
phim chira ching. Cu thé hon, hop chat vitamin D theo séng ché 1a hop chat
vitamin D chira amin vong bac ba trong mach nhanh, va sang ché ciing dé cap dén
chat thac dy sy tai tao myelin va chét tri liéu c6 thé 4p dung 1am sang nhu chat
thic diy su tai tao myelin, chira hop chit vitamin D va mudi duoc dung va solvat
clia nd, va chét tr1 liéu cho bénh da xo cing, viém tuy thi than kinh, bénh nfo chét
trang da 6 tién trién, teo da hé thdng, viém néo tly lan téa cép tinh, viém tay di
ung, bénh tay do HTLV-1, bénh nio chét tréng lién quan dén HIV, bénh Krabbe,
hoi chimg Guillain-Barre, hoi chiing Fisher, viém da day than kinh hiy myelin
mén tinh, bénh Charcot-Marie-Tooth, bénh Parkinson, tim than phan liét, rdi loan
ludng cuc, rbi loan trim cam ning, réi loan phd tu ky, réi loan tdng dong giam
chu y, rdi loan 4m anh cudng ché, réi loan cang thang sau chin thuong, trAm cam
do phu thude vao thube, chimg tu ky, bénh sa sut tri tué kiéu Alzheimer, hoi chimg
Down, dét quy do thiéu mau ndo cuc bg, va cac bénh tuong tu.
Tinh trang k§ thuit ciia sang ché

Té bao than kinh dém it gai tao thanh v6 myelin trong soi truc than kinh,
va vai trd chinh ctia né 13 ting tdc d6 dan truyén biang cach tao ra sy lan truyén

nhay vot. Ngoai ra, té bao than kinh dém it gai tham gia vao qué trinh chuyén héa
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t& bao than kinh.

Sy hity myelin va rdi loan myelin dugc bao c4o trong s6 bénh viém nhiém
hity myelin, bénh thoéi héa than kinh va rdi loan tdm than. Sy hily myelin 12 tinh
trang vo myelin bi pha huy va bién mét, va su bién mét ciia vo myelin gay ra cac
triéu chting thin kinh khéc nhau. Bénh da xo ctmg 14 bénh mién dich than kinh
phd bién gay ra su hity myelin, va cic bénh viém nhiém hay myelin ctia hé thong
than kinh trung wong di biét khac ma gay ra sw hily myelin bao gdm viém tay thi
thén kinh, bénh ndo chét tring da 6 tién trién, teo da hé théng, viém ndo tiy lan
| ’téa cAp tinh, viém tiy di mg, bénh tiy do HTLV-1, bénh ndo chét tring lién quan
dén HIV, bénh Krabbe, va cac bénh twong tu. Ngoai ra, cic bénh huy myelin cta
hé than kinh ngoai bién da biét bao gdm héi chimg Guillain-Barre, hdi chung
Fisher, viém da ddy than kinh hily myelin man tinh, bénh Charcot-Marie-Tooth,
va cac bénh tuong tu. Hon nita, vo myelin thuong bi tén thuong trong dot quy do
thiéu méu nfo cuc bd va su rdi loan vé myelin giy ra su suy gidm chirc ning sau
d6. Nguoi ta cling béo céo rang trong bénh Alzheimer cia bénh thoai hoa than
kinh, su r6i loan vo myelin Urc ché tinh déo ctia vo myelin, din dén su suy gidm
chirc nang nhan thuec.

Ngoai ra, su rdi loan myelin duge tim thiy trong néo ctia cac bénh nhan
mic cdc chung réi loan tim than khac nhau nhu tim than phan liét, rbi loan ludng
cuc, roi loan trAm cam nang, roi loan phé tu ky, rbi loan tang dong giam chu y,
rdi loan 4m anh cudng ché, réi loan cang thang sau chin thuong, trAm cam do phu
thudc vao thubc, va cdc bénh tuong tu, va dugc chi ra la cé lién quan dén céc bénh
nay.

T nhiing diéu d3 dé clp 6 trén, viéc khoi phuc tinh trang huy myelin va
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r6i loan myelin tré lai binh thuong l1a rét quan trong dé didu tri su r6i loan hé than
kinh trung wong hozc rdi loan hé than kinh ngoai bién.

Gén day, d4 co béo cdo rang 1a,25-dihydroxyvitamin Dj c6 tac dung thic
dAy qua trinh biét hoa tir t bao tién than t& bao thin kinh dém it gai va té bao gbc
than kinh thanh t& bao thin kinh dém it gai (NPLs 1 va 2). Hai qu4 trinh dugc biét
dén nhu 13 cac tac dung cia la,25-dihydroxyvitamin D3 va hop chét cua ching
(NPL 3). Mbt tac dung 14 diéu chinh biéu hién gen (hoat tinh tic dong qua gen)
bang céch lién ké'ﬁ v6i thu thé vitamin D (VDR), ma 12 mét trong nhiing thu thé
nhan. Téc duhtgr> con lai 1a gay ra qua trinh tai nap tin hiéu (hoat tinh tac dong
khéng qua gen) bang cach lién két v6i Protein disulfua isomerase A3 (PDIA3).
Chua thé 1am 13 ring viéc thiic ddy qua trinh biét hoa té bao than kinh dém it gai
boi 1a,25-dihydroxyvitamin D3, ma dugc bao cdo trong NPLs 1 va 2, 1a do hoat
tinh tdc déng qua gen hay hoat tinh tac dong khong qua gen. Mat khac, tac dung
chinh cua 10,25-dihydroxyvitamin D; va hop chat ctia ching 14 chuyén hoéa canxi-
photpho. Thong thuong, hop chét vitamin D ¢6 hoat tinh tac dong qua gen manh,
ma duge thé hién & gia tri hoat tinh thtc déy qué trinh phién mé, co6 hoat tinh
chuyén héa canxi manh, ma 1am ting ndng do canxi trong mau va gy ting canxi
mau. Do d6, liéu luong bi han ché, va tac dung duoc ly du kién c6 thé khong dugc
phat huy.

Hon nita, 1a,25-dihydroxyvitamin D3 dugc bdo cdo la ¢6 kha nang tham
nhép hé than kinh trung wong rat thip (NPLs 4 va 5). Theo céc tai liéu nay, dé co
dt ndng d6 1a,25-dihydroxyvitamin Ds trong néo can st dung lidu luwong rét cao.
Tuy nhién, viéc st dung liéu lwong cao 10,25-dihydroxyvitamin D 1am ting nong

d6 canxi trong mau, va do dé rat kho.
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Do d6, mong mudn c6 hop chét vitamin D ¢6 kha ning thAm nhap hé thong
than kinh trung wong xuit sic d& c6 thé phat huy tic dung trong nio, hon nita hop
chét vitamin D ¢6 thé phan ly hoat dong thiic diy su tai tao myelin khoi hoat déng
tdng canxi mau, nhung hop chét nhur vay chua timg dugce ghi nhan cho dén nay.
Danh sach tai liéu trich dan
Tai liéu sang ché
Tai liéu phi sang ché
[Tai liéu phi sang ché 1] A. G. d¢ la Fuente et al., Journal of Cell Biology, 2015,
211 (5), 975-985 |
[Tai liéu phi sang ché 2] H. A. Shirazi et al., Experimental and Molecular
Pathology, 2015, 98 (2), 240-245
[Tai liéu phi sang ché 3] M. A. Zmijewski et al., Experimental Dermatology, 2020,
29, 876-884

[Tai liéu phi sang ché 4] M. R. Durk et al., The Journal of Neuroscience, 2014,

34(21), 7091-7101

[Tai liu phi sang ché 5] E. C. Y. Chow et al, The American Journal of

Physiology: Endocrinology and Metabolism, 2013, 304(9), E977-989
Ban chit ky thuit ciia sang ché
Vén dé ky thuat
Muc dich cta sang ché 1a dé dé xuét hop chét vitamin D hodc mubi dugc
dung hoic solvat clia n6 ¢ kha nang thAm nhap xuét sdc hé than kinh trung wong.
Muc dich khéc cta sang ché 12 dé d& xuét hop chét vitamin D hodc mudi

duoc dung hogc solvat ctia né, ma thuc ddy qué trinh biét héa ciia té bio tién than
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t& bao thin kinh dém it gai hodc té bao gbc than kinh thanh té bao than kinh dém
it gai, va tir d6 thiic ddy qua trinh tai tao vé myelin.

Muc dich khéc cua sang ché 1a & dé xuit chit tri liéu, c6 chita hop chit
vitamin D hodc mudi duoc dung hodc solvat ciia né nhu hoat chét, cho mdt hodc
nhiéu bénh duoc chon tir nhém bao gém bénh da xo cting, viém tly thi than kinh,
bénh nio chét tring da 6 tién trién, teo da hé thdng, viém nio tuy lan toa cp tinh,
viém tiy di tng, bénh tiy do HTLV-1, bénh nio chit tring lién quan dén HIV,
bénh Krabbe, hoi chimg Guillain-Barre, hdi chimg Fi_sher, viém da day than kinh
hty myelin mén tinh, bénh Charcot-Marie—Tooth,lbénh Parkinson, tAm than phan
liét, 61 loan ludng cuc, roi loan trAm cam nang, roi loan phé tu ky, rdi loan tang
dong giam chu ¥, rdi loan am anh cudng ché, rdi loan cing thing sau chin thuong,
trAm cam do phu thudc vao thude, chung tu ky, bénh sa stt tri tué kiéu Alzheimer,
hoi chiing Down, va dot quy do thiéu méu no cuc bo.

Ngoai ra, muc dich khac cua sang ché 1a dé dé xuét thanh phan dugc
phim chtta hop chét vitamin D hozc mudi duoc dung hoic solvat clia né.

Giai phap ky thuat

La két qua cta nhimg nghién ctru bén bi cho muc dich néu trén, cac nha
sang ché da di dén sang ché sau day.

D6 13, sang ché 1 hop chét vitamin D duoc biéu thi boi cong thire (1) sau
day, hodc mubi duoc dung hodc solvat cua no.

[Cong thic hoa hoc 1]
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[Trong cong thire, R biéu thi cho bat ky cau triic ndo ctia Ra, Rb, Re, Rd hoic Re

trong cac cong thirc sau.

[Cong thirc hoa hoc 2]
Ra Rb 5 Rec 7 Rd Re R R%
,r‘f\ AL R RS Sre R15 R4 R22
3
N N ®A A Re ANy RZ)
N R12
R R ‘ R0 N
16 SR24
R 0
R? R

Mbi R!, R3, R® va R!® doc 1ap biéu thi cho nhém alkyl tir C; dén Cs dugc
thé tiy y bang 1 dén 3 nguyén tir halogen, nhom xycloalkyl tir Cs dén Cg, nhém
alkoxy tir C; dén Cs duoc thé tuy y bang 1 d&én 3 nguyén tir halogen, nguyén tir
halogen, hodc nguyén tir hydro.

MBoi R, R, R? va R doc 14p biéu thi cho nguyén tir hydro, nhém hydroxy,
hoéc nhém alkyl tir C; dén Cg duoc thé tiy y bang 1 d&én 3 nguyén tir halogen.
(Trong d6, khi R, R3, R® va R!® doc 14p biéu thi cho nhém alkoxy tir C; dén Cg
dugc thé tiy y bang 1 dén 3 nguyén ti halogen, hodc nguyén tit halogen, mdi R?,
R* R®va R, ma thé ciing nguyén tir cacbon voi R!, R?, R®, hoic R'?, khong phai
la nhom hydroxy.)

Mobi R6, R7, RIZ, R13, R14, RIS’ R16’ R”, ng, Rl9, RZO’ R21’ R22, va R23 d@C
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1ap biéu thi cho nguyén tir hydro, nhém alkyl tir C; dén Cg duoc thé tily ¥ bang 1
dén 3 nguyén tir halogen, hoic nhém xycloalkyl tir Cs dén Ce.

Mdi cap R' vaR2, R*vaR* R vaR’, R® vaR’% R’ vaR! R™?vaR! RM
va R', R' va R'7, R'® va R"®, R? va R?, va R? va R ¢ thé duoc lién két véi
nhau dé tao thanh c4u triic vong c6 tir 3 dén 5 canh.

| R5 biéu thi cho nguyén tir hydro, nhém alkyl tr C, dén Cs duoc thé tuy y
bing OR™! hogc nhém xycloalkyl tir Cs to Cg dugce thé tiiy y bang -OR! va R3!
biéu thi cho nguyén tir hydro hodc nhém alkyl tir C; dén Ce.

R2* biéu thi cho nguyén ti hydro, nhém alkyl tir C, dén Cs hodc nhéom
alkylsulfonyl tir C; dén C;.

Héa hoc 14p thé tai C-2 trong vong pyrrolidin (Rb) biéu thi cho hoic ciu
hinh (R) hodc cdu hinh (S).

Mbi X! va X2 doc 14p biéu thi cho nguyén tir hydro hodc nhom alkyl tir C;
dén Cs, hoic X' va X? ciing nhau tao thanh nhém metyliden, hodc -(CHy)u- (trong
d6 m 1 s nguyén tir 2 dén 5).

X3 biéu thi cho nhém CH, hodc nhém C=CH, (trong d6, khi X! va X2 cling
nhau tao thanh nhém metyliden, thi X® khong phai 1a nhém C=CH,).

n biéu thi cho sé nguyén tir 1 d&én 3.

Héa hoc 14p thé ctia nhém hydroxyl tai C-1 biéu thi cho hodc c4u hinh (R)
hodc cu hinh (8).

Héa hoc 14p thé cta nhém metyl tai C-20 biéu thi cho hodc cau hinh (R)
hodc cdu hinh (S).]

Hon nita, sing ché 1a thanh phin dwoc phim chita hop chat vitamin D
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dugc biéu thi béi cong thire (1) trén day, mudi duge dung hoic solvat ciia né, va
chét mang dugc dung hoéc bazo.

Hon nita, sang ché 1a chat thuc diy su tai tao myelin va chét tri liéu c6 thé
ap dung lam sang nhu chét thuc ddy su tai tao myelin, chira hop chit vitamin D
duoc bidu thi béi cong thie (1) trén diy hodc mubi duge dung hodc solvat cta no,
va chét tri liéu cho mdt hodc nhiéu bénh duogc chon tir bénh da xo cing, viém tiy
thi than kinh, bénh nio chét tring da & tién trién, teo da hé théng, viém nio tiy
lan téa cAp tinh, viém tiy di tmg, bénh tiy do HTLV-1, bénh ndo chat trang lién
quan dén HIV, bénh Krabbe, hdi chimg Guillain-Barre, hdi ching Fisher, viém da
day than kinh hily myelin mén tinh, bénh Charcot-Marie-Tooth, bénh Parkinson,
tAm than phan liét, r6i loan ludng cuec, roi loan trAm cam nang, 161 loan phé tu ky,
r6i loan ting dong giam chi y, rdi loan 4m anh cudng ché, réi loan cang thing sau
chin thuong, trAm cam do phu thudc vao thude, ching tu ky, bénh sa sut tri tué
kiéu Alzheimer, hoi chimg Down, va dot quy do thiéu méu nfo cuc bd.
Hiéu qua cia sang ché

Sang ché d& xuét hop chit vitamin D méi, hodc mubi duogc dung hoac
solvat ciia n6 ma co6 hiéu qua cho viéc diéu trj ctia cac bénh hé than kinh trung
uong khac nhau, nhu bénh da xo ctmg, viém tiy thi than kinh, bénh néo chat tring
da 6 tién trién, teo da hé thdng, viém ndo tiy lan téa cAp tinh, viém tiy di ung,
bénh tiy do HTLV-1, bénh ndo chét tréng lién quan dén HIV, bénh Krabbe, hoi
ching Guillain-Barre, hdi chung Fisher, viém da day than kinh huy myelin mén
tinh, bénh Charcot-Marie-Tooth, bénh Parkinson, tim than phan liét, réi loan
ludng cuec, r6i loan trAm cam nang, r6i loan phé tu ky, roi loan tang dong giam

chu y, r6i loan 4m anh cudng ché, r6i loan cang thang sau chan thuong, trdm cam
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do phu thuéc vao thude, chimg t ky, bénh sa st tri tué kiéu Alzheimer, va dot
quy do thiéu mau nio cuc bd.
M5 ta chi tiét sang ché

Céc thuit ngir dugc st dung doc 1ap hodc két hop trong phan mo ta s&
dugc giai thich dudi day. Trir khi duoc néu khac di, viée gidi thich vé timg chit
thé nay s& la chung cho ting noi. Khi mot bién ton tai trong mdi thanh -phﬁn bét
ky, bién d6 duge xé4c dinh doc 14p véi cac thanh phan khac. Ngoai ra, su két hop
ciia cac chit thé va cac bién chi duge phép néu su két hop do tao ra cac hop chat
&n dinh vé mit héa hoc. Khi chinh chét thé nay dugc thé bang hai hogc nhiéu
nhém, nhidu nhém nay c6 thé ton tai trén cting hodic khac nguyén tir cacbon mién
13 cAu trac én dinh duge tao ra.

Trong sang ché nay, “nguyén tir halogen” c6 nghia 1a nguyén ti flo,
nguyén ti clo, nguyén tir brom va nguyén tur 16t.

Theo sang ché nay, “nhém alkyl tir C; dén C¢” c6 nghia 1a nhém
hydrocacbon no mach thang hoic béo phan nhanh c6 tir 1 dén 6 nguyén ti cacbon,
va bao gdbm nhém metyl, nhém etyl, nhém n-propyl, nhém n-butyl, nhém n-pentyl,
nhém n-hexyl, nhém isopropyl, nhém isobutyl, nhéom s-butyl, nhém t-butyl, nhém
isopentyl, nhém 2-metylbutyl, nhém neopentyl, nhém 1-etylpropyl, nhom 4-
metylpentyl, nhém 3-metylpentyl, nhém 2-metylpentyl, nhém 1-metylpentyl,
nhém 3,3-dimetylbutyl, nhém 2,2-dimetylbutyl, nhém 1,1-dimetylbutyl, nhém
1,2-dimetylbutyl, nhém 1,3-dimetylbutyl, nhém 2,3-dimetylbutyl, nhém 1-
etylbutyl, nhom 2-etylbutyl, nhom t-pentyl, va nhém isohexyl.

Theo sang ché nay, “nhém metyliden” c6 nghia 1a nhém =CH,.

Theo sang ché ndy, “nhém xycloalkyl tir C3 dén Cs” c6 nghia 1a nhém
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xycloalkyl 6 tir 3 dén 6 nguyén tir cacbon. Vi du cla cac nhém alkyl vong nay
bao gdm, nhung khéng giéi han béi, nhém xyclopropyl, nhém xyclobutyl, nhém
xyclopentyl, va nhém xyclohexyl.

Theo séng ché nay, “nhém alkoxy tir C; dén C¢” ¢6 nghia 1a nhém bao
gdm nhém alkyl c6 tir 1 dén 6 nguyén tit cacbon trong s6 “nhém alkoxy tir C; dén
C¢” néi trén va nhém oxi. Cac vi du cua ching bao gdm nhém metoxy, nhém
etoxy, nhom n-propyloxy, nhom isopropyloxy, nhém n-butoxy, nhém s-butoxy,
nhém 2-metylpropoxy, nhém n-pentyloxy, nhém isopentyloxy, nhém 2-
metylbutoxy, nhém 1-etylpropoxy, nhém 2,2-dimetylpropoxy, nhdm n-hexyloxy,
nhom 4-metylpentoxy, nhom 3-metylpentoxy, nhém 2-metylpentoxy, nhém 3,3-
dimetylbutoxy, nhém 2,2-dimetylbutoxy, nhém 1,1-dimetylbutoxy, va nhom t-
butoxy.

Theo sang ché nay, “nhém alkylsulfonyl tir C, dén C¢” c6 nghia 1a nhom
bao gdbm “nhém alkyl tir C, dén C¢” néi trén va nhém sulfonyl. Cac vi du cla
chung bao gdm nhém metylsulfonyl group, nhém etylsulfonyl, va nhém
isopropylsulfonyl.

Trong dinh nghia trén, vi du, “C” trong vi du nhu “C,” biéu thi cho nguyén
tir cacbon va chit sb theo sau “C” biéu thi cho s luong nguyén tir cacbon. Vi du:
“C; dén Cg” bidu thi cho pham vi tir 1 dén 6 nguyén tir cacbon. T4t nhién, trong
sang ché nay, néu chit s ciia cac nguyén tir cacbon bi thay d6i, didu d6 c6 nghia
1a cting nhém c¢6 sb lugng nguyén tir cacbon di thay dbi. Vi du: “Nhém ankyl tir
C; dén C3” ¢6 nghia 12 nhitng nhém c6 tir 1 d&én 3 nguyén t cacbon trong s6 céc
nhém ankyl duge x4c dinh béi “nhém alkyl tir C; dén Cs”. Quy tac cla chit s

cho céc nguyén tir cacbon 1a gidng nhau trong cac nhém khac.

10
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Theo sdng ché ndy, “nhém ankyl tir C; dén Cs dugc thé tiy ¥ bang 1 dén
3 nguyén tir halogen” c¢6 nghia 1a nhém ankyl tir C, dén Cgs cothé cotir 1 dén 3
nguyén tir halogen & céc vi tri ¢6 thé thé. Khi nhom ankyl tir C; dén Cs duge thé
bang nhiéu nguyén tir halogen, nhém ankyl tir C, dén Cg c6 thé duogc thé bang cac
nguyén tir halogen cung loai hodc khéc loai. “Nhém alkoxy tur C; dén Ce dutyc thé
ty y bang 1 dén 3 nguyén tir halogen” va cac nhém tuong tu cling tudn theo quy
tic tuong tu.

Theo séng ché héy, “hgp chat vitamin D” c¢6 nghia 14 hop chét cé chu trac
éécosteroid (tirc 14, 4-(2-xyclohexylidentyliden)octahydro-1H-inden).

Trong cong thirc (1) & trén, mdi X' va X* doc 1ap biéu thi cho nguyén t
hydro hodc nhém alkyl tir C; d&én Cs, hodc X! va X? cuing nhau tao thanh nhém
metyliden hodc -(CH),)u- (trong dé m 1a s6 nguyén tir 2 dén 5.) Trong s chung,
t6t hon 1a mdi X' va X? doc 1ap biéu thi cho nguyén tir hydro hodc nhém metyl,
hoic X' va X? cuing nhau tao thanh nhém metyliden.

Trong cong thirc (1) & trén, X* dai dién cho nhém CH; hodc C= CH, (trong
do, khi X! va X? cﬁng nhau tao tﬁénh nhém metyliden thi X3 khﬁﬁg phai [a nhém
C=CH,.)

Céc vi du t6t hon v& su két hop ctia X!, X2, va X3 1a (i) khi X! biéu thi cho
nguyén tir hydro hodc nhém metyl, X* biéu thi cho nguyén t hydro va X3 biéu
thi cho nhém C=CH; (ii) X' va X? bidu thi cho nguyén tir hydro va X? biéu thi cho
nhém CHy; va (iil) X! va X2 ciing nhau tao thanh nhom metyliden va X3 biéu thi
cho nhom CHo.

Trong cong thuc (1) & trén, n bidu thi cho sé nguyén tir 1 dén 3.

Héa hoc 14p thé tai C-20 trong cong thirc (1) & trén c6 thé hoc 1a cdu hinh

11
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(R) hodc cu hinh (S).

Héa hoc 14p thé tai C-1 trong cong thirc (1) & trén c6 thé hoac 13 cAu hinh
(R) hoic cu hinh (S).

Trong cong thirc (1) & trén, R biéu thi cho cac cu tric tir Ra dén Re duoc
dé cap o trén. Trong sb nay, vong pyrrolidin (Rb), vong piperidin (Rc), va vong
morpholin (Rd) cu thé 13 cAu trac dic biét dugc wu tién.

Mbi RY, R3, R8 va R1® doc 1ap biéu thi cho nhém alkyl tir C; dén Cg duoc
thé tuy v bang 1 dén 3 nguyén tir halogen, nhém xycloalkyl tur Cs dén Ce, nhém
- alkoxy tir C; dén C6 duoc thé tuy v bang 1 dén 3 nguyén it halogen, nguyén tir
halogen, hodc nguyén tir hydro. Cac nhém t6t hon ddi véi RY, R?, R® va R' bao
gdm nhém alkyl tir C; dén Cg duge thé tuy v bang 1 dén 3 nguyén tir flo, nhém
xycloalkyl tir C; dén Cs, nhém alkoxy tir C; dén Cs dugc thé tiy y bang 1 dén 3
nguyén tur flo, nguyén tir flo hodc nguyén tir hydro va cdc nhom t5t hon bao gdm
nhém metyl, nhom etyl, nhom metoxy, nhom etoxy, nhoém diflometyl, nhém 1,1-
difloetyl, nhom 2,2-difloetyl, nhdém diflometoxy, nhom 2,2-difloetoxy, nhém 3,3-
diflopropyl va nhom 2,2-diflopropyl. | "

M&i R2 R*, R® va R!! doc 14p biéu thi cho nguyén t hydro, nhém hydroxy,
hodc nhém alkyl tir C; dén C; duoc thé tiy y bang 1 dén 3 nguyén tir halogen.
Trong sb ndy, nguyén tir hydro, nhém hydroxy hozc nhém alkyl tix C; dén C;3 duoc
thé tiy y bang 1 d&én 3 nguyén tir flo 1a tdt hon, va nguyén ti hydro hoic nhém
hydroxy duoc uu tién hon. Khi mdi R!, R3, R® va R'® doc 1ap biéu thi cho nhém
alkoxy tir C; dén Cs dugc thé tiy y bang 1 dén 3 nguyén tir halogen, hoic nguyén
tit halogen, mdi R%, R*, R? va R, thé ciing nguyén tir cacbon cling véi R!, R3, RS

va R, t6t hon 1a khéng phai 1a nhém hydroxy ma 1a nguyén tr hydro trong trudng

12
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hop nay.

M3i RS, R7, R12, R13, R, R'5, R16, R'7, R18 R1%, R, R, R, va R doc
lap bidu thi cho nguyén tir hydro, nhom alkyl tir C; dén Cs duge thé tlly ¥ bang 1
dén 3 nguyén tir halogen, hoic nhom xycloalkyl tir Cs dén Cs. Trong sé nay,
nguyén ti hydro, nhom alkyl tu C, dén Cg dugce thé tuy y bang 1 dén 3 nguyén tr
flo, hodc nhém xycloalkyl tir Cs dén Cg 12 tdt hon, va nhém tot hon nita bao gom
nguyén tir hydro, nhom metyl, nhom etyl, va nhém diflometyl.

Ngoai ra, mdi cip R! va R%, R? va R* R°vaR’, R®vaR’ R!vaR!! R
va RB, R"™va R, R®vaRY, R® Vvé,' R, R2 va R?! va R?? va R® ¢6 thé duoc
lién két v6i nhau dé tao thanh cAu trac vong ¢ tur 3 dén 5 canh. Tai day, chu tric
vong ¢6 tir 3 dén 5 canh la vong hydrocacbon, va cd thé hinh thanh vong
xyclopropyl, vong xyclobutyl, va vong xyclopentyl cing nhau véi nguyén tu
cacbon ma dugc thé bang R! va R2, R? va R*, R® va R7, R® va R%, R'? va R"!, R"?
vaR3, R"vaR” R vaR” R"®vaR", R¥vaR?, vaR*? vaR?.

R’ biéu thi cho nguyén tir hydro, nhém alkyl tir C, dén Cgdugc thé tiy y
bing -OR>! hoic nhém alkyl tir C, dén Cs dugc thé tiy ¥ bang -OR™!. R3! bicu
thi cho nguyén tir hydro hodc nhém alkyl tir C; dén Ce. Trong sd ndy, nguyén tix
hydro hodc C(CHs),-OR*! 1a t6t hon.

R2*bidu thi cho nguyén tir hydro, nhém alkyl tir C; dén Cs, hoic nhém
alkylsulfonyl tir C; dén Cs, va nhém metylsulfonyl 1a ddc biét dugc wu tién.

Hon nira, trong sb céac vi du tdt hon ctia hop chét vitamin D duoc biéu thi
béi cong thire (1) hodc mubi duge dung hodc solvat clia né theo sang ché, cac vi
du cu thé hon bao gém hop chAt vitamin D dugc biéu thi béi cac cong thire sau

(1A), (1B) va (1B-4) hodc mudi duge dung hodc solvat ciia no.
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Hop chét vitamin D dugc biéu thi béi cong thirc (1A) hodc mudi duge
dung hodc solvat ciia n6

[Cong thic héda hoc 3]

HH

OH (1A)

X! %
[Trong cong thic, R biéu thi cho bat ky cAu tric nao cta Ra, Rb, Rc, Rd hoic Re
trong cac cong thuc sau.

[Cong thuc hoa hoc 4]

Ra
R15 R14 R22

Rb Rc Rd
KA i
N N R® 5\N R 2 R™ ;\N/\%Rﬁ
\:|->R1 R* R10 N R K/N
R ) R'6 0 SR
R R17

R'® R

M3i R!, R3, R® va R1® doc 14p bidu thi cho nhém alkyl tir C; dén Cg dugc
thé tuy y bang 1 dén 3 nguyén tir halogen, nhém xycloalkyl tir Cs dén Cs, nhom
alkoxy tir C; dén Cg dugc thé tuy v bang 1 dén 3 nguyén tir halogen, nguyén ti
halogen, hodc nguyén tir hydro.

MB&i R2, R*, R® va R" ddc 14p biéu thi cho nguyén tir hydro, nhém hydro,
hodc alkyl tir C; dén Cs duoc thé tiy y bang 1 dén 3 nguyén tir halogen. (Trong
d6, khi R%, R3, R® va R doc 14p biéu thi cho nhém alkoxy tir C; dén Cs duoc thé

tiy y bang 1 dén 3 nguyén tir halogen, hogc nguyén tit halogen, mdi R%, R*, R® va
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R, ma thé ciing nguyén tir cacbon véi R, R, R8, hodc R, khéng phai 14 nhém
hydroxy.)

Mbi R12, R13, R14, RIS, R16, R!7 RI8 R!9, R%2, va R® doc 1ap biéu thi cho
nguyeén tfr}hydro, nhém alkyl tir C; dén Cs duge thé tily y bang 1 dén 3 nguyén tr
halogen, hoic nhém xycloalkyl tir C; dén Cs

MGi cip R' va R%, R? va R*, R® va R%, R’ va R, R"? va R?, R va RP,
R!6 va R17, R'® va RY, va R2 va R® ¢6 thé duoc lién két v6i nhau dé tao thanh
cAu triic vong ¢6 tir 3 dén 5 canh.

R2* biéu thi cho nguyén tir hydro, nhém alkyl tir C; dén Cs hoé'cv nhém
alkylsulfonyl tir C; dén Cs,

M&i X! va X2 doc 1ap biéu thi cho nguyén tir hydro hodc nhém alkyl tir C,
dén C3, hodc X! va X2 ciing nhau tao thanh nhém metyliden, hodc -(CHa)m- (trong
d6 m 1a sé nguyén tir 2 dén 5).

X3 biéu thi cho nhém CH, hoic nhém C=CH, (trong do, khi X' va X?cung
nhau tao thanh nhom metyliden, thi X® khong phai la nhém C=CHb,).

n bidu thi cho sb nguyén tir 1 dén 3

Hoéa hoc lap thé ctia nhém metyl tai C-20 biéu thi cho hoic cAu hinh (R)
hodc cdu hinh (S).]

Mdi nguyén t6 R, R% R?, R R® R%, R!%, R R'2Z R, R R'5, R, RY,
RI!8, R19, R2, R, R*, X!, X2 X3va tuong tu trong hop chét vitamin D dugc biéu
thi boi cac cong thuc (1A) hodc mubi duge dung hoic solvat ctia nd c6 thé duoc
ap dung truc tiép tir nhitng nguyén t6 ndy ma da duge mo ta trong hop chét vitamin

D dugc biéu thi béi cong thire (1) hoic mudi dugc dung hoic solvat ciia n6. D6
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13, nhém 6t hon trong hop chét vitamin D dugc biéu thi béi cong thue (1) cling
12 tét hon trong hop chét vitamin D dugc biéu thi béi cic cong thuc (1A), va sy
két hop cia timg nguyén t5 thanh phan t6t hon dugc mé ta trong hop chét vitamin
D duoc bidu thi béi cong thirc (1) cling 14 t6t hon trong hop chat vitamin D duoc
bidu thi béi cac cong thire (1A).

Hop chit vitamin D duoc biéu thi boi cong thire (1B) hodc mudi dugc
dung hodc solvat ciia n6

[Cong thic hoa hoc 5]

[Trong cong thic, R’ biéu thi cho bat ky c4u tric nao cia Rb', Rc', hodc Re' trong
nhiing cong thurc sau.

[Cong thic héa hoc 6]

Rb' e'
OR50" \\R7 i{{/\}\ \\R21
r\;{ ﬁ{k\}\ ij 02 NJ\
N
N
M5i R®, R”, R?”, va R?!" d6c 1ap biéu thi cho nhém alkyl tir C; dén Cs dugce

16



48411 17/379

thé tiy y bang 1 dén 3 nguyén tir halogen, nhém xycloalkyl tir Cs dén Cg, hoic
nguyén tir hydro. (d8i véi mdi cap RY, R7, R¥, va R2", trir khi tat ca dong thoi 12
nguyén tir hydro.)

MB&i cp RS vaR”, vaR¥ va R2" ¢6 thé duoc lién két véi nhau dé tao thanh
cAu triic vong ¢6 tir 3 dén 5 canh.

R!"biéu thi cho nguyén ti hydro hodic nhém alkyl tir C; dén Cs.

M3i n® va n®? doc 14p biéu thi cho sb nguyén 0 hoic 1.

Hoa hoc 14p thé tai C-2 trong vong pyrrolidin (Rb") biéu thi cho hoic cu
hinh (R) hodc cAu hinh (S).

Mbi X! va X? doc 1ap biéu thi cho nguyén ti hydro hodc nhom alkyl tur C,
dén C3, hodc X! va X? cuing nhau tao thanh nhém metyliden, hodc -(CHa)m- (trong
d6 m 1a s6 nguyén tir 2 dén 5).

X3 biéu thi cho nhém CH, hodc nhém C=CH, (trong d6, khi X! va X? cing
nhau tao thanh nhém metyliden, thi X3 khong phai la nhém C=CH,).

Héa hoc 14p thé ctia nhém hydroxyl tai C-1 biu thi cho hodc cu hinh (R)
hodc cau hinh (S).]

Trong cong thic (1B) ¢ trén, cac vi du t8t hon vé su két hop cua X!, X2,
va X3 1a (i) khi X' va X?biéu thi cho nguyén tir hydro, va X3 biéu thi cho nhém
C=CHa; (ii) X! va X? biéu thi cho nguyén tir hydro va X> biéu thi cho nhém CHo;
va (iii) X! va X2 cing nhau tao thanh nhém metyliden va X biéu thi cho nhém
CH..

Cac nhém tét hon cia RS, R7, R¥, va R?" bao gdbm nhém metyl, nhém

etyl, nhdém monoflometyl, nhom diflometyl, nhém 1,1-difloetyl, nhom 2,2-
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difloetyl, va nguyén tir hydro.

Céc vi du tt hon cia cAu tric vong c6 tir 3 dén 5 canh ma dugc tao thanh
béi mdi cip RS va R7, va R% va R2" v6i nhau dé bao gom vong xyclopropyl va
vong xyclobutyl.

Céc nhém tét hon ctia R bao gdm nhém metyl, nhém etyl, va nguyén tir
hydro.

Hop chét vitamin D dugc biéu thi boi cong thic (1B-4) hodc mudi duoc dung

hodc solvat ciia no

HOY OH (1B-4)

[Cong thuc hoda hoc 7]
[Trong cong thirc (1B-4), mdi R va R' doc 1ap biéu thi cho nhém alkyl tir C,
dén Cs duoc thé tiry y bang 1 d&én 3 nguyén tit, nhém xycloalkyl tir Cs dén Cg hodc
nguyén tir hydro. (Trir khi R va R'¥ déng thoi 1a nguyén tir hydro.)

R va R ¢6 thé duoc lién két véi nhau dé tao thanh cau tric vong cé tir
3 dén 5 canh.

X3 biéu thi cho nhém CH, hodc nhém C=CHa.
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Héa hoc 13p thé ctia nhém hydroxyl tai C-1 biéu thi cho hodc ciu hinh (R)
hozc cAu hinh (S).]

Trong cong thire (1B4) trén, cac nhém t6t hon ciia R™ va R'¥ bao gdm
nhom metyl, nhéom etyl, nhdm monoflometyl, nhdm diflometyl, nhom 1,1-
difloetyl, nhom 2,2-difloetyl, va nguyén tt hydro.

Céac vi du tdt hon cua cAu tric vong co tu 3 dén 5 canh ma duoc tao thanh
b&i mbi cap R vaR'> véi nhau dé bao gdm vong xyclopropyl va vong xyclobutyl.

Hon ntra, trong sb cac vi du tét hon cua hop chit vitamin D duoc biéu thi
béi cong thire (1A) hodc mubdi duoc dung hoic solvat ctia né trong sang ché, cac
vi du cu thé hon bao gdm hop chét vitamin D dugc biéu thi béi cac cong thirc sau
(1A), (1B) va (1B-4) hoac mudi duge dung hoic solvat ctia né.

Hep chét vitamin D duoc biéu thi boi cong thic (1A-1) hodc mudi duoc

dung hodc solvat cia nd.

[Cong thic hoa hoc §]

[Trong cong thirc, R? biéu thi cho nhém alkyl tir C; dén Cs dugc thé tiy y bang 1
dén 3 nguyén tir flo, nhém xycloalkyl tir C3 dén Cg, nhém alkoxy tir C, dén Cq
duoc thé tiy ¥ bang 1 dén 3 nguyén tir flo, nguyén tit flo hodc nguyén tt hydro.

R*biéu thi cho nguyén tir hydro, nhém hydroxy, hoic nhém tir C; dén Cg
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duge thé thy ¥ bing 1 dén 3 nguyén ti flo. (Trong d6, khi R? biéu thi cho nhém
tir C; dén C; duge thé thy ¥ bang 1 d&én 3 nguyén tir flo, hoic nguyén tir flo, R*
khong phai 1a nhém hydroxy.)

R3 va R* ¢6 thé duge lién két véi nhau dé tao thanh c4u tric vong c6 tir 3
dén 5 canh.

M&i X! va X2 ddc 14p biéu thi cho nguyén tir hydro hofic nhém metyl, hodc
X! va X2 ciing nhau tao thanh nhom metyliden.

X3 biéu thi nhém CH,, hodc nhém C=CH (trong do6, khi X' va X* cling
nhau taoltlhénh nhém metyliden, thi X3 khong phai 1a nhém C=CHa.)

n biéu thi cho s6 nguyén tir 1 dén 3.

Héa hoc 14p thé ctia nhém metyl tai C-20 biéu thi cho hoic cu hinh (R)
hodc cAu hinh (S).]

Hop chét vitamin D duoc biéu thi boi cong thire (1A-2) hodc mudi dugc
dung hodc solvat cua no.

[Cong thuc hda hoc 9]

HH

HOY 7 YoH
T (1A-2)

[Trong cong thte, R® va R doc 14p biéu thi cho nhom alkyl tir C; dén Cs dugce
thé tiry v bang 1 dén 3 nguyén ti flo, nhém xycloalkyl tir C; dén Cs, nhém alkoxy

tir C; dén Cg duoc thé tiy y bang 1 d&n 3 nguyén tir flo, nguyén tit flo, hodc nguyén
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ti hydro.

MB&i R® va R!! ddc lap biéu thi cho nguyén t& hydro, nhém hydroxy, hodc
nhém alkyl tir C; dén C; duoc thé tiy y bang 1 dén 3 nguyén t flo. (Trong do,
khi m&i R® va R'°déc 1ap biéu thi cho nhém alkoxy tir C; dén Cs dugc thé tly ¥
bing 1 dén 3 nguyeén ti flo, hodc nguyén tir flo, mdi R® va R!, ma thé cing nguyén
tr cacbon véi R® hodc R, khong phai 1a nhém hydroxy.)

M>i cip R8 va R?, va R10 va R ¢6 thé dugc lién két véi nhau dé tao thanh
cu triic vong c6 tir 3 dén 5 canh.

Mobi X! va X2 doc léb biéu thi cho nguyén tir hydro hoic nhdm metyl, hodc
X! va X? cliing tao thanh nhém metyliden.

X3 bidu thi cho nhém CH, hodc nhém C=CH, (trong d6, khi X' va X? ciing
nhau tao thanh nhém metyliden, thi X3 khong phai la nhom C=CH,).

n bidu thi cho sb nguyén tir 1 dén 3.

Héa hoc 14p thé ctia nhém metyl tai C-20 biu thi cho hodc cu hinh (R)
hodc céu hinh (S).]

Hop chét vitamin D dquc biéu‘ thi bdi céng. thﬁc (1A-3) hodc mudi duoc
dung hodc solvat cua no.

[Cong thurc hda hoc 10]

HH R15 R14
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[Trong cong thirc, mdi R'2, R13, R, RS, R'6, R'7, R'S va R!® doc 14p biéu thi cho
nguyén t hydro, nhém alkyl tir C; dén Cs duoc thé tiy y bang 1 dén 3 nguyén tir
flo hodc nhém xycloalkyl tir C3 dén Ce.

M>i cap R vaR!3, R va RS R va R'7, va R'8 va R" c6 thé dugc lién
két v6i nhau dé tao thanh cAu trac vong c6 tir 3 dén 5 canh.

Mbi X! va X2 doc 1ap biéu thi cho nguyén tir hydro hodc nhém metyl, hodc

X! va X2 cling tao thanh nhém metyliden.

X2 biéu thi cho nhém CH;, hodc nhém C=CHj (trong dd, khi X' va X*cling
nhau tao thanh nhém metyliden, thi X3 khéng phai 1a nhom C=CH,).

n biéu thi cho s6 nguyén tir 1 dén 3.

Hoéa hoc 14p thé ctia nhém metyl tai C-20 biéu thi cho cAu hinh (R) hozc
cAu hinh (S)].

Khong phai ltc ndo ciing cin phan biét giita hop chét vitamin D duoc biéu
thi béi cong thie (1A-3) va hop chit vitamin D duoc biéu thi bai cong thirc (1B-
4). Nhung khi cin phén biét giita hop chét vitamin D dugc biéu thi bdi cong thirc
(1A-3) va hop chit vitamin D dugc biéu thi boi cong thirc (1B-4) thi trong cong
thire (1A-3) truong hop X' va X2 biéu thi cho nguyén tir hydro, n = 1, R'2 RS,
R!# va R" biéu thi cho cac nguyén tir hydro, va mot hosic ca hai R va RS, hodc
R!6 va R'7, mdi cip doc 1ap biéu thi cho nhém alkyl tir C; dén Cg duge thé tly y
bang 1 d&én 3 nguyén tir flo, hoic nhém xycloalkyl tir Cs dén Cebi loai trir.

MB&i nguyén t6 R?, R* R® R®, R'° R, R2 R} R16 R'7, R!3, RV, X!, X2,
X3, va tuong tu trong hop chit vitamin D dugc biéu thi béi cac cong thire (1A-1),

(1A-2), va (1A-3) hoic mubi duoc dung hodc solvat ctia né co thé duogc 4p dung
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truc tiép tir nhitng nguyén t6 ndy ma da duge mo ta trong hop chét vitamin D duoc
biéu thi boi cong thire (1A) hodc mubi duge dung hoic solvat cia né. D6 13, nhém
t&t hon trong hop chit vitamin D dugc biéu thi boi cong thire (1A) ciing 14 tét hon
trong hop chét vitamin D dugc biéu thi bsi cac cong thirc (1A-1), (1A-2), va (1A-
3), va su két hop ctia timg nguyén t4 thanh phan t&t hon dugc md ta trong hop
chét vitamin D duoc biéu thi béi cong thire (1A) cling 1a t5t hon trong hop chét
vitamin D dugc biéu thi boi cac cong thic (1A-1), (1A-2), va (1A-3).

Hon nita, trong s céc vi du t5t hon cta hop chit vitamin D dugc biéu thi
bai cong thire (1B) hoac mudi duoc dung hodc solvat ctia nd trohg sang ché, cac
vi du cu thé hon bao gém hop chét vitamin D duge biéu thi bdi cac cong thire sau
(1B-1), (1B-2) va (1B-3) hodc mubi duoc dung hodc solvat clia né.

Hop chit vitamin D dugc biéu thi bdi cong thirc (1B-1) hodc mudi duge
dung cua hodc solvat cuia no.

[Cong thic hda hoc 11]

7
7
“,

“y (1B-1)
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[Trong cong thirc (1B-1), héa hoc 1ap thé ciia nhém hydroxyl tai C-1 biéu thi cho
hodc cAu hinh (R) hoic cAu hinh (S).

Mbi X! va X doc lap biéu thi cho nguyén tr hydro hodc nhém alkyl tir C;
dén C3, hodc X! va X? ciing nhau tao thanh nhém metyliden, hodc -(CHa)m- (trong
d6 m 1a s6 nguyén tir 2 dén 5).

X3 biéu thi cho nhém CH, hoic nhém C=CHj (trong dd, khi X! va X? cung
nhau tao thanh nhém metyliden, thi X3 khong phai 1a nhom C=CH).

M&i R va R” doc 14ap biéu thi cho nhém alkyl ttr C, dén Cs duoc thé tuy
y bang 1 d&n 3 nguyén tir halogen, nhém xycloalkyl Cs dén Cg, hodc nguyén tir |
hydro. (Trir khi RS va R” dong thoi 13 nguyén tir hydro.)

R® va R ¢6 thé duoc lién két véi nhau dé tao thanh ciu tric vong c6 tir 3
dén 5 canh.

n °! biéu thi cho s6 nguyén 14 0 hoic 1.]

Hop chét vitamin D duoc biéu thi bdi cong thire (1B-2) hodc mudi duoc
dung hodc solvat ctua no.

[Cong thic hda hoc 12]
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[Trong cong thirc (1B-2), héa hoc 1ap thé ctia nhém hydroxyl tai C-1 biéu thi cho
hodc cAu hinh (R) hodc cAu hinh (S).

Mbi X! va X2 doc 1ap biéu thi cho nguyén tir hydro hodc nhém alkyl tir C;
dén Cs, hodc X! va X2 cuing nhau tao thanh nhém metyliden, hodc -(CHy)n- (trong
d6 m 1a sé nguyén tir 2 dén 5).

X3 1a nhém CH, hodc nhém C=CH, (trong d6, khi X! va X* cling nhau tao
thanh nhom metyliden, thi X? khong phai la nhom C=CH2).‘

M3i R va R2!" ddc 1ap biéu thi cho nhém alkyl tir C; dén Cs dugc thé tiy
y bang 1 déﬁ 3 nguyén tur halogen, nhom xycloalkyl ttr Cs dén Cg, hodc nguyén tir
hydro. (Trir khi R2” va R?!" dong thoi 12 nguyén ti hydro.)

R va R c6 thé duge lién két v6i nhau dé tao thanh ciu triic vong cé tir
3 dén 5 canh.

n% biéu thi cho sb nguyén 1 0 hozc 1.]

Hop chét vitamin D dugc biu thi boi cng thie (1B-3) hodc mudi duge
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dung hodc solvat cua né.

[Cong thirc hda hoc 13]

HH
OR50"

&
/”

g (1B-3)

[Trong cong thirc (1B-3), héa hoc 14p thé ctia nhém hydroxyl tai C-1 biéu thi cho
hodc cAu hinh (R) hoic c4u hinh (S).

Mai X! va X2 doc 1ap biéu thi cho nguyén t hydro hodc nhom alkyl tir C,
dén Cs, hodc X! va X? ciing nhau tao thanh nhém metyliden, hodc -(CHz)n- (trong
d6 m 12 s6 nguyén tir 2 dén 5).

X3 1a nhém CH, hodc nhém C=CHj, (trong d6, khi X' va X?* cling nhau tao
thanh nhém metyliden, thi X3 khong phai 1a nhom C=CHy,).

R3O biéu thi nguyén tir hydro hodc nhém alkyl tir C; dén Ce

Héa hoc 1ap thé tai C-2 trong vong pyrrolidin (Rb') biéu thi cho hodc ciu
hinh (R) hozc c4u hinh (S).]

MBOi nguyén t6 R®, R”, R¥, R, R n% n® X' X2, X3, va tuong tu

trong hop chét vitamin D dugc biéu thi béi cac cong thie (1B-1), (1B-2), va (1B-
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3) hoac mudi duge dung hodc solvat ciano cé thé duoc ap dung truc tiép tr nhiing
nguyén té niy ma di duge mé ta trong hop chét vitamin D dugc biéu thi bai cong
thire (1B) hodc mubi duge dung hodc solvat cta nd. D6 13, nhém tdt hon trong
hop chét vitamin D dugc biéu thi boi cong thic (1B) ciing 1a t5t hon trong hop
chit vitamin D duoc bidu thi bai cac cong thue (1B-1), (1B-2), va (1B-3), va su
két hop ctia timg nguyén t8 thanh phan t6t hon dugc md ta trong hgp chét vitamin
D duoc biéu thi bai cong thire (1B) ciing 12 t6t hon trong hop chét vitamin D dugc
biéu thi boi cc cong thire (1B-1), (1B-2), va (1B-3).

Cac viducu thé tét hon cua hop chit vitamin D dugc biéu thi boi cong

thire (1) ctia séng ché bao gdbm cac hgp chét dugc trinh bay trong bang dudi day.
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[Bang 1-1]

S& hop S4 hop
chét chét
A001 A002

HOW
A003 A004
HOY
A005 A006
A007 A008
F
E
-
A009 A010
HoY
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[Bang 1-2]
S6 hop S4 hop

chét chét

A011 A012
HoW

A013 A014
HoW

AO015 A016
HOW

A017 A018

A019 A020
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[Bang 1-3]

S6 hop S6 hop

chét chét
A021 A022

Oy
F
A023 A024
HO™ HOW

A025 A026
A027 A028
A029 A030
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[Bang 1-4]
S6 hop S6 hop
chat chat
A031 A032
HOW W«
HO
A033 A034
HOW .
HO
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[Bang 1-5]
Sé hop Sé hop
chét chét
B001 B002
Ho
B003 B004
HOY
B005 B006
B007 B008
HoW HO™
B009 BO010
HoW
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[Bang 1-6]
S6 hop S6 hop
chét chét
BO11 B012
HOW
B013 B014
HOW
BO15 BO16
HoW
B0O17 BO18
HOY HoW
B019 B020
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[Bang 1-7]
S6 hop Sé hop
chét chét
O~
F
B021 B022
Ho™ HoW
B023 B024
B025 B026
HOY
B027 B028
HoW
B029 B030
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[Bang 1-8]

S6 hop S6 hop

chét chét

B031 B032

B033 B034

HO™

B035 B036
B037 B038
B039 B040
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[Bang 1-9]
S6 hop Sé hop
chét chét
)
B041 B042
HoW HoW
B043 B044
HOY
B045 B046
HoW HOW
B047 B048
B049 B050
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Sé hop S6 hop
chét chét
B051 B052
HOY
B053 B054
HoW
B055 B056
HoW
B057 B058
B059 B060
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[Bang 1-11]
S6 hop S6 hop
chét chét
B061 B062
B063 B064
HOY
B065 B066
HoW HOW
B067 B068
B069 B070
HoW HOW

38/379
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[Bang 1-12]
S hop S6 hop
chét chét

B071 B072
HoY Ho™

B073 B074

B075 B076
HoW

BO0O77 B0O78
HoW

B079 B080

Ho™
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[Bang 1-13]
S6 hop S6 hop
chét chét
B081 B082
B083 B084
B085 B086
B087 B088
B089 B090

40
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[Bang 1-14]
S6 hop Sé hop
chit chét
B091 B092
Ho™ OH HO™
B093 B094
HOW N
HOV
B095 B096
B097 B098
B099 B100
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[Bang 1-15]
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Sé hop S6 hop
chét chét
B101 B102
HOY HoY
B103
HOW
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[Bang 1-16]
50 hAOp CAu tao 50 hAop CAu tao
chat chat
N
CF, QCFE,
C001 C002 "o
CFs CF,4
C003 C004
HOW
C005 C006
C007 C008
HoW
C009 Co10
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[Bang 1-17]
SOKhC_Yp CAu tao 50 hAGP CAu tao
chat chat
Co011 Co012
Co013 C014
CO015 Co016
Co017 Co018
C19 C020
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[Bang 1-18]
J4 £ £ Sé hO'p
SO hop chat Cau tao chit
C021 C022
C023 C024
C025 C026
C027 C028
C029 C030
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[Bang 1-19]

S0 hAop CAu tao 50 hAOp
chat chat
C031 C032
C033 C034
C035 C036
C037 C038
C039 C040
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[Bang 1-20]
chat chét 56 hop chat
C041 C042
C043 C044
C045 C046
C047 C048
C049 C050

47/379
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[Bang 1-21]

50 hﬂqp Chu tao 50 hAop Chu tao
chat chat

C051 C052

C053 C054

C055 C056

C057 CO058

C059 C060

48/379
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[Bang 1-22]
S6 hop S6 hop
chét chét
D001 D002
HO™ HoW
D003 D004
HOY
D005 D006
lo Ho™
D007 D008
HOW HOW
D009 D010
HOW HOY
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[Bang 1-23]
S6 hop Sé hop
chét chét
DO11 D012
D013 D014
HOW
D015 D016
HOW
D017 DO18
HO
D019 D020
HOW

50
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[Bang 1-24]

S6 hop S6 hop
chét chét

D021 D022

D023 D024

HOW

D025 D026

D027 D028

D029 D030
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[Bang 1-25]

S4 hop S8 hop
chét chét
D031 D032
D033 D034
D035 D036

HOW
D037 D038
HoW
D039 D040
HoW

52

52/379



48411 53/379

[Bang 1-26]
6 hop S6 hop
chét chét
D041 D042
HO™ HOY
D043 D044
HOW HO™
D045 D046
HoW HoW
D047 D048
HoY HoW
D049
HoW
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[Bang 1-27]

S6 hop S6 hop
chét chét

E001 E002
E003 E004
E005 E006
E007 E008

E009
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[Bang 2-1]
Sé hop S6 hop

chét chét

F001 F002
HOM HOV

F003 F004
HOV HO

F005 F006
HOV HOW

FO007 FO008
HOV HOV

F009 FO010
Ho™' HOV
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[Bang 2-2]
S& hop Sé hop
chét chét
FO11 F012
HOV HO"
FO13 F014
HOV HOV
FO15 ' FO16
HOV HOV
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[Bang 2-3]
S6 hop 86 hop

chat chét

G001 G002
HOW HOW

G003 G004
HO HO

G005 G006
HOV HO

G007 G008
HON HO

G009 G010
HOW HOM
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[Bang 2-4]
S6 hop S6 hop
chét chét
G011 G012
HOM
G013 G014
HOV HOV
2, -
\
GO15 GO16
HOV HOV
G018 G020
HOW HOW
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[Bang 2-5]
50 hAop Chu tao 50 hﬂorp Chu tao
chat chat
HO001 HO002
HOV HOV
HO003 HO11
HO™ HOV
HO12 HO13
HO HOV
HO14 HO15
HOW HOV
HO16
o
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[Bang 2-6]
S6 hop Sé hop
chat chit
1001 1002
HO HO
1003 1004
HO™ HO"
1005 1006
HOY HOM

60/379

Trong s nay, nhitng hop chét tét hon bao gdm hop chat s6 B001, B002,

B003, B004, B005, B006, B007, B008, B018, B020, B021, B022, B023, B024,

B025, B026, B027, B028, B029, B030, B031, B032, B033, B034, B035, B036,

B037, B038, B039, B040, B041, B042, B043, B044, B045, B046, B047, B043,

B049, B050, B051, B052, B053, B054, B055, B056, B057, B058, B059, B060,
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B061, B062, B063, B064, B080, B081, B086, B087, C001, C002, C005, CO006,
C019, C022, C036, C037, C039, C048, C049, C050, CO51, C052, CO53, C0O54,
C055, C056, C057, C059, D004, D008, D010, D019, D022, D023, D024, D025,
D031, D032, D033, D034, D035, D040, D041, D042, D043, D044, D045, D046,
D047, D048, D049, F001, F002, F003, F004, F005, F006, F013, FO14, FO15,
F016, G001, G002, G003, G004, G005, G006, G013, G014, G015, GO16, GO18,
G020, HO01, H002, HO03, H013, HO14, HO15, HO16, 1001, 1002, 1003, 1004, 1005,
va [006.

| Hop chét vitamin D clia séng ché c6 thé ¢6 thé duoc chuyén héa thanh
mubi duge dung ctia no, néu cin. Cac vi du vé mudi nhu vy bao gé)m hydroclorua,
hydrobromua, metansulfonat, para-toluensulfonat, axetat, trifloxetat, fumarat,
maleat, malat, sucxinat, oxalat, citrat va benzoat. Nhiing mudi dic biét tdt hon
bao gdm hydroclorua, axetat, fumarat, maleat, malat va sucxinat.

Ngoai ra, hop chét vitamin D cta sang ché ¢ thé 6 thé dugc chuyén hoa
thanh solvat ctia nd, néu can. Céc vi du vé solvat nhu vay bao gém nudc, metanol,
etanol, 1-propanol, 2-propanol, butanol, axetonitril, axeton, metyl etyl keton,
metyl axetat, va etyl axetat. Cu thé, nhitng mudi t6t hon bao gbém nudc metanol,
etanol, va axetonitril.
<Vi du tong hgp chung>

Hop chat vitamin D dugc bidu thi béi cong thiie (1) trén ¢6 thé dugc tong
hop bang bét ky phuong phép nao. Vi du, khi n = 1 trong cong thirc (1) trén, qua
trinh téng hop c6 thé dugc thuc hién nhu trong so dd 1. 6 14, san phidm muc tiéu
(1) c6 thé thu dugc bing cach ghép doi hop chat (2) va hop chat vong (3) trong

su hién hitu ctia bazo, sau d6 khir nhém béo vé ctia nhém hydroxy, va tinh ché.

61



48411 62/379

[So d6 1]

[Cong thire héa hoc 14]

1) Phan tng ghép dai
(Amin (3), Bazo, dung moi)

? e

2) Sy khir bao vé

N
fn

(Trong khi R*® trong hop chét (2) trong So dd 1 trén biéu thi cho nhém rdi.
Céc vi du vé nhém 101 bao gdm nguyén tir clo (Cl), nguyén t& brom (Br), nguyén
ttr 16t (I), nhém metansulfonyl (OMs), va nhom para-tolusulfonyl (OTs). Cu thé,
c4c vi du vé nhém roi tét hon bao gdbm nguyén tir 16t va nhém para-tolusulfonyl.

Hon nita, R3! trong hop chét (2) biéu thi nhém bao vé cho nhém hydroxy.
CAc vi du v& nhém bao vé bao gdm nhém trimetylsilyl (TMS), nhom trietylsilyl
(TES), nhém t-butyldimetylsilyl (TBS), va nhom t-butyldiphenylsilyl (TBDPS).
Trong sb nay, nhom t-butyldimetylsilyl (TBS) la tot hon.)

Hop chét amin vong (3) ting dugc ding trong phan tmg ghép ddi (budce
1) v6i hop chét (2) ¢6 thd & dang tw do hodc mudi. Hop chét (2) tot hon Ia dugc
thém vao véi luong tir 1 dén 3 duong lugng. Bazo trong budc nay khong bi gidi
han cu thé va cdc vi du vé bazo t5t hon bao gdm kali cacbonat, kali hydro cacbonat
va xési cacbonat. Bazo dugc thém vao voi sb luong tur 1 dén 5 duong luong, va
t6t hon 13 tir 3 dén 5 duong luong. Ngoai ra, dé ting tbc d6 phan tng, kali i6t hodc
natri idt ¢4 thé dugce thém vao hdn hop phan ung. Lugng kali 16t hodc natri i6t
duoc thém vao tot nhit 14 tir 1 d&én 2 dwong lugng. Dung méi cling khong bi gi6i

han cu thé va cac vi du vé dung mbi t5t hon bao gdm N, N-dimetylformamit va N-
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metyl-2-pyrrolidon. Phan tmg ghép doi t8t hon 13 duoc thuc hién & nhiét do tir
40°C dén 70°C va trong thdi gian phan (mg tlr 6 gid dén 48 gio.

Buée 1 ¢6 thé tién hanh phan tmg khir nhém bao vé (budce 2) sau qua trinh
tinh ché, hodic c6 thé tién hanh phan tmg khir nhém béo vé (budc 2) véi sin phim
tho cua budce 1.

Piéu kién cho phan tmg khtr bao vé (bude 2) trong so d6 1 & trén khong
bi gi6i han cu thé mién 12 n6 dap tmg diéu kién khir bao vé ddi véi nhom bao vé
silyl, va cé thé dé cap dén khir bao vé ‘b'é“lng tetrabutylammoniflorua (TBAF) hodc
khtt bao vé bang axit clohydric. Céc diéu kién thich hop hon nhu sau, trong
tetrahydrofuran (THF), bd sung tir 1 dén 3 duong lugng tetrabutylammoni florua
(TBAF) trén m3i nhém hydroxy, va khudy & nhiét 6 phong dén nhiét dé hoi luu.
Piéu kién thich hop khic nhu sau: trong axeton hodc 2-butan, bd sung tur 1 dén 3
duong lugng axit clohydric cho mdi nhém hydroxy, va khudy & nhiét @6 phong.
Nong dé ctia axit clohydric t5t hon 1 tr 1 M dén 6 M. Dén xuat vitamin D (1) ctia
sang ché ¢6 thé thu duoc bang cach tinh ché sau khi xir Iy hau phan mg bang
phuong phap tinh ché thudong dugc st dung, nhu 13 shc ky cot silica gel hoic
HPLC.

Hop chit ctia cong thirc tréh (2) cbd thé duge tong hop, vi dy, nhu trong so
d6 2 sau day.

[So db 2]

[Cong thic hda hoc 15]
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O=pr
—Q R3¢ Bazo
| + ] =
X3 i
R¥10" "y JOR® ©
XV

(Trong d6, X!, X2, va X3 trong so dd 2 & trén gidng nhu dugc xac dinh trong cong

[t
len
I~

thire (1) & trén. R® and R3! gidng nhu dugc x4c dinh trong so dd 1.)

Tie 13, hop chét (2) ¢6 thé thu duoc bang phan Gng ghép ddi v6i dan xuét
phosphin oxit (4) va hop chit (5) trong diéu kién co ban. Vi du v& bazo tét hon
trong phan tmg ghép doi nay bao gdm natri hydrua, n-butylliti, liti diisopropylamit
(LDA), liti bis(trimetylsilyl)amit (LHMDS), kali bis(trimetylsilyl)amit
(KHMDS) va natri bis(trimetylsilyl)amit (NaHMDS). Lugng st dung cua bazo
t6t nhat 1a tir 1,1 dén 2 duong luong cta hop chit 4. Phan tng t6t hon 1a dugc
thuc hién & -78 dén -0°C trong 1 dén 3 gio.

Trong cong thire (2) & trén, khi R*° 1a nhém para-tolusulfonyl (OTs) va R*!
1a nhém t-butyldimetylsilyl (TBS), mdi hop chét ctia hdn hop dugc trinh bay trong

bang dudi day déu phd bién.

[Bang 3]
hop |Chuhinh | Cauhinh | X3 |X'vaX? S6 DPing ky
chdt | taiC-1 | tai C-20 CAS
2a S S C=CH, |X'vaX*=H 114694-13-2
2b R S CH, |X'vaX’=H 1621078-74-2
2¢ R S CH, |X'vaX2cungnhau |610304-70-6
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tao thanh metyliden

(C=CHy)

2d S R C=CH, | X'vaX*=H 302904-94-5

2e R R CH, |X'vaX2?cungnhau |1251827-23-2

tao thanh metyliden

(C=CH,)

Néu mdt hop chat trong cong thirc (2) trén khong phd bién, n6 c6 thé dirgc
tdng hop nhur sau.

Vi du, khi X! 1a nhém metyl, X? 13 nguyén t& hydro, va X? 14 C= CHa, hop
chét ¢6 thé duoc téng hop nhu trong so dd 3 dudi day. Tuc 13, trong su hién hitu
clia chét xtic tac Pd, hop chit (2g) c¢6 thé duge tdng hop bang phan ting ghép doi
v6i hop chét phd bién (6¢) (S8 Pang ky CAS 173388-39-1) va hop chat pho bién
(7b) (S6 Pang ky 203126-90-3). Hop chét vitamin D muc tiéu (1) ¢6 thé thu dugc,
theo cach tuong tu nhu trong So dd 1, tir hop chét (2g) bang ghép do6i véi hop chét
amin vong (3) va khtr bao ve.

[So d6 3]
[Cong thic hda hoc 16]
PA(PPh3)4

Z toluen / Ef3N '

\+. .
TBSO" 011 - T —

f

-\
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Hop chét vitamin D dugc biéu thi béi cong thie (1) trén c6 thé thu duoc
bing phuong phép tong hop khac: hop chét phd bién (6¢) va hop chét amin vong
(3) dugc dung trong phan tng ghép d6i trong su hién hitu cia bazo dé tdng hop
hop chét (8), hop chét (8) dugc ding cho phan tng ghép dbi véi hop chat (9) trong
su hién hitu cia chét xtc tic Pd, sau d6 12 phan tng khir bao vé.

[So db 4]

[Cong thtic hoa hoc 17]

oTts Auiin (3) R = PA(PPhy),
L " Baze, dung ndi §( toluene / BN
5 —_— z + -
| I = TBSO 7 "OTBS k_h_\‘r a0 —_).\‘é

Br Br X1 %z

jeal|

[Trong do, R, X!, va X? trong so dd trén duoc xac dinh tuong tu nhu trong cong
thire (1) & trén. Hoa hoc 14p thé tai C-1 trong hop cht (1) va hop chat (9) 1a cdu
hinh (R) hodc cdu hinh (S).]

Hop chét c6 n = 2 trong cdng thie (1) & trén ¢6 thé duoc tong hop vi du
nhu so dd 5 dudi day. Nghia 13, hop chét (11) thu dugc bang cach tosyl héa nhom
hydroxy so cip cta hop chét phd bién (10) (S6 Dang ky CAS 300344-39-2), sau
d6 khtt silic va oxy hoéa. Hop chat (11) va hop chét (4) dugc md ta trong so do 2
duoc dung trong phan g ghép doi dé thu duoc hop chét (12). St dung hop chat
(12), hop chit amin vong (3) duge ding trong phan tng ghép doi va phan ung
khtr bao vé theo cach tuong tu nhu trong so dd 1 d8 thu duoc hop chét vitamin D

(1) theo sang ché.
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[So d6 5]

[Céng thitc héa hoc 18]

1. TsCL, bazo

1/'1 - - -
f OH 2. kha bao vé
3. s oxy hoa
—_—*
]

Si

;

Bazo

HH
OTs

| 1) Phan g Ghép doi
| 2 (Amin (3), bazo, dung mdi)

L >
RO )\OR“ 2) Khnr bao vé

X e
12

[Trong d6, R, X', X, va X3 cta so d6 trén dugce xac dinh twong tu nhu trong cong
thtc (1) & trén, va R*® va R*! dugce xdc dinh tuong tu nhu trong so d6 1. Trong
truong hop hop chét vitamin D (1) trong so d6 nay, n=2.]

St dung hop chét (2) (n= 1) ctia so dd 1, hop chét vitamin D (1) (n = 2)
6 thé duoc tdng hop theo cach nhu trong so dd 6 dudi day. Tuc 13, hop chét (2)
duoc nitro héa dé thu duoc hop chét (13), hop chét (13) duge xir 1y bang diisobutyl
nhom hydrua (DIBAL-H) dé thu duoc hop chit dang andehit (14), hop chét dang
andehit (14) sau d6 duoc khtr dé thu dugc hop chit dang rugu (15). Hop chat (15)
duoc tosyl hoa dé thu duoc hop chat dang OTs (16), va sau d6 hop chét (16) duoc
dung trong phan ung ghép doi v6i hop chit amin vong (3) theo cach twong tu nhu
trong so db 1, sau d6 1 qua trinh khir bao vé dé thu duge hop chét vitamin D muc
tiéu dugc bidu thi boi cong thie (1) trén. MAi phan tng trong So dd 6 cla qué

trinh xyanua hoa, khit DIBAL va khtt nhém andehit dugc thyc hién trong cac diéu
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kién thong thudng duge str dung. Vi duy, qué trinh xyanua héa dugc thuc hién bé‘mg
phan Gmg véi 1 dén 3 duong luong KCN va 0,1 dén 0,3 duong luong 18-crown-6
trong N,N-dimetylformamit. Nhiét do phan tng t6t nhét 14 tir 80°C dén 100°C.
Qué trinh khit DIBAL duoc thuc hién trong khoang 0,5 dén 2 gi& bing céch thém
1 dén 2 duong luong diisobutyl nhém hydrua (DIBAL-H) vao toluen & -78°C dén
0°C. Qua4 trinh khir nhém andehit dugc thuc hién béng phan ung véi 1 dén 2
duong luong natri bohidrua (NaBH4) & 0°C dén nhiét do phong dé thu duoc hop
chét (16).

[So db 6]

[Cong thuc hda hoc 19]

HH

N HH

\’/7/{)‘]\ R3? js\\ t‘: HH

o L o "o
B ! ) H

[ # KON, 18-crown-6, J/'H d E g ) . P J

- DMF DIBAL-H I Su kht T i
I\ 1 —_— 3 “ R — ~ »

);4\ d }»3 /JL 3 /[ 3

R¥0" 37 “ORY 3y R
w7 2 R*0 XT}A’{'XEOR R3 O“'\%’:O RS R 0\\-> /{\ ORH
x' X %2
2 {n=1) 13 14 15
HH ~ HH
NB¢ )\\/ozsfg SR
TsCl. bazo k/J\j) °o 1) Phan tmg ghép doi ’ (/Q\J)
— JJ f {Amin (3). Bazo, dung moéi) % [R=Ra-Re]
| > [
( ;)J(: 2) Sw kinr bao ve x3
R3’<o\" )ﬂ‘:, ORQ‘ HON \%\OH
< %2 x! %2
16
— 1 (n=2}

[Trong do, R, X!, X% va X? trong so db trén dugc x4c dinh twong tu nhu trong

cong thire (1) & trén, va R¥ va R*! duge xac dinh tuong tu nhu trong so dd 1.]
Ngoai cac so dd trén, nhu duogc trinh bay trong so dd 7 sau day, hop chat

dang andehit (14) dugc ding trong phan tmg amin hoéa khtt v6i hop chét amin

vong (3) va sau d6 khir bao vé dé tdng hop hop chit vitamin D duoc bieu thi béi
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cong thuc (1) trén.
[So db 7]

[Céng thitc hda hoc 20]

1) Phan ttug amin héa kK
(Amin (3), NaBH(OAc), dung moi)

2) Su Klnt bao vé

[Trong d6, R, X!, X2, va X3 trong so d6 trén dugc x4c dinh twong tu nhu trong
cong thie (1) & trén, va R duge x4c dinh tuong tu nhur trong so dd 1.]

Natri triacetoxyborohydrua va natri xyanoborohydrua 1a thudc thtr thich
hop hon cho qua trinh amin héa khtr. Dung méi ciing khong bi gi6i han cu thé va
c4c vi du vé dung méi tét hon bao gém THF. Hon nita, hop chét amin vong (3) ¢6
thé duogc phan mg dudi dang dung mdi. Qua trinh amin héa khtr duge thuc hién
bang cach cho hop chat (14) tham gia phan ing voi 1 dén 5 duong lugng cta hop
chét amin (3) va chat khir (1 dén 3 duong lugng) trong tetrahydrofuran (THF) va
sau d6 khir bao vé dé thu duoc hop chét (1).

Ngoai ra, vi du, khi n® = 1 va n® = 1 d6i véi Re' va Re' cua cong thic
(1B) & trén, chung co thé duoc téng hop, vi du, nhu trong so dd 8 bén dudi. Nghia
13, nhém tosyl ctia hop chét (2, R30=0Ts) duge thé bang nhém cyano dé thu duoc
hop chét (13b), va sau d6 thu dugc hop chét (14b) bang cach khir DIBAL. Hop
chét (15) thu dugc bang cach cho hgp chit (14b) tham gia phan (g amin héa khur

v6i amin (3), sau d6 duge khir bao vé dé thu dugce hop chat vitamin D (1B) (R' =
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Rc', Re') theo sang ché. Mbi phan tmg ctia qua trinh xyanua héa, khit DIBAL va
amin hoéa khir trong so dd 8 dugce thuc hién trong cac diéu kién twong tu dugec mo
t4 trong so d6 6 va 7.

[So db 8]

[Cong thic héa hoc 21]

R30
[R30 = OTs}

KCN, 18-crown-6

—*.
R¥0™
2
2 o . w
Amin (3) o
Phan tmg amin hoa kinr Sur khur bao ve
————)- -—-——}
[R'=Re', Re']
RIO™ ¥ HO™ "% ~OH
Xt X2 Xt %z
15 1B

[Trong d6 R', X!, X2, va X3 trong so do trén duge x4c dinh twong tu nhu trong
cdng thuc (1B) & trén, R*! gibéng nhu duoc xéc dinh trong so d61.]

Hop chét vitamin D duoc bidu thi bdi cong thic (1) theo sang ché hodc
mudi duoc dung hodc solvat cua nd, c6 kha nang tham nhéap hé than kinh trung
uong xudt sic, va hon nita con c6 tac dung thic déy/tao ra su biét hda xudt séc tir
t& bao tién than té bao than kinh dém it gai hodc té bao gdc than kinh thanh té bao
than kinh dém it gai. Do tic dong thic dAy/tao ra su biét héa xudt sic dbi véi té
bao thin kinh dém it gai, hop chét vitamin D dugc biéu thi béi cong thirc (1) theo

sang ché, hodc mudi dugc dung hodc solvat clia n6 rat hitu ich v6i vai tro 1a chat
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thuc ddy su ti tao myelin.

Hop chat vitamin D duoc biu thi béi cong thirc (1) theo sang ché, hoic
mubi duoc dung hoic solvat ctia né dugc 4p dung 14m sang nhu chit thiic ddy qua
trinh khit myelin va c6 thé dugc sir dung nhur chét tri liéu cac bénh lién quan dén
qua trinh khtr myelin hodc 161 loan myelin, chéng han nhu bénh da xo ciing, viém
tay thi than kinh, bénh ndo chét tréng da b tién trién, teo da hé théng, viém nio
tiy lan téa cép tinh, viém ty di ing, bénh tiy do HTLV-1, bénh néo chét tréng
lién quan dén HIV, bénh Krabbe, hdi chimg Guillain-Barre, hoi chung Fisher,
viém da déy than kinh nuy myelin man tinh, bénh Charcot-Marie-Tooth, bénh
Parkinson, tAm than phan liét, rdi loan ludng cuc, r6i loan trAm cam nang, r6i loan
phé tu ky, rdi loan ting dong giam chu v, rdi loan 4m anh cudng ché, rdi loan
cang théng sau chan thuong, trAm cam do phu thudc vao thude, ching tu ky, bénh
sa sut tri tué kiéu Alzheimer, va dot quy do thiéu mau ndo cuc bo.

Trong s& cc hop chat vitamin D bidu thi béi cong thirc (1) theo sang ché,
hoac mudi duoc dung hoac solvat cia chung, céc hop chit vitamin D duoc biéu
thi boi céng thirc (1B) va (1B-4), hodc mudi duoc dung hodc solvat cua c}ﬁ’mg,
thiic ddy qua trinh biét hoa té bao tién than té bio than kinh dém it gai (OPC) méc
dir hoat déng yéu trén céc thu thé vitamin D.

Chat tri lidu chtra hop cht vitamin D theo sang ché hoic mubi dugc dung
hoic solvat ctia né 1am thanh phan hoat tinh dugc diéu ché thanh duoc phim bang
cach str dung cac chét thuong duoc st dung dé bao ché nhu chit mang, chét bazo,
t4 dugc va cac chat phu gia khéc. Chét mang, chét nén va ta dugc duge st dung
trong duogc phim c6 thé & dang ran hodc long va cac vi du cia chiing bao gdm

lactoza, tinh bdt magie stearat, hoat thach, gelatin, thach, chit 1am dong aga,
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pectin, gébm arabic, diu 6 liu, ddu mé, bo ca cao, etylen glycol, chudi trung binh
chét béo trung tinh axit béo, va nhing chét khac thuong duge st dung. C6 thé sir
dung & bat ky hinh thirc nao, ching han nhu udng bang vién nén, vién nhdng, vién
nang, vién nang mém, hat, bot, chét long va tuong tu, hodc dung ngoai duong
tiém nhu tiém tinh mach, tiém bép va tuong tu, va thudc dan, xuyén da va nhé
mili, va nhiing thtr tuong tu.

Luong thanh phe‘in hoat tinh ¢6 hiéu qua diéu tri trong chét tri liéu theo
sang ché thay d6i thy thude vao dudng dung thqéc, d6 tudi, gi6i tinh cia bénh
nhan, va mirc d6 nghiém trong cia bénh, nhli‘ﬁg thudng 14 0,1 dén 1000 pg/ngay,
va tin sut st dung thuong 13 1 dén 3 1an/ngay dén 1 dén 7 1An/tudn va ché pham
t5t hon 12 duge chuin bi dé théa man céac diéu kién trén. Tuy nhién, vi lidu luong
thay dbi tly c4c didu kién khac nhau, lidu lugng nhé hon lidu & trén déi khi c6 the
a1, hoic lidu 16n hon lugng & trén d6i khi duge can dén.

Vi du thwce hién siang ché

Sau day, sang ché s& duoc mo ta chi tiét hon véi cac Vi du c6 lién quan,
nhung sang ché s& khong gidi han & do.
Céc chit viét tit trong sang ché nhu sau.
Boc = t-butoxycabonyl
DAST = dietylaminosulfua triflorua
DIBAL-H = diisobutyl nhom hydrua
DMF = N,N-dimethylformamit
LHMDS = liti hexametyldisilazan

MBP = protein co ban myelin
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MS4A = sang phén tir 4A

NMO = N-metylmorpholin N-oxit
NMP = N-metyl-2-pyrrolidon

PTLC = séc ky c6t 16p mong diéu ché
TBAF = tetrabutylammoni florua
TBS = nhém t-butyldimetylsilyl

TES = nhém trietylsilyl

TESCI = clorotrietylsilan

THF = tetrahydrofuran

TPAP = tetrapropylammoni perrutenat
Ts = p-toluensulfonyl

TsCl = p-toluensulfonyl clorua

73/379

Trong céac vi du sau day, khi hop chét theo sang ché thu dugc bang chit

diéu ché HPLC, cac diéu kién chuan bi nhu sau.

Cot: YMC-Pack ODS AM (dudng kinh trong 3-30 cm) do Cong ty TNHH YMC

san xuat.

Dung dich pha dong A: 5% nudc-axetonitril (véi 0,1% axit axetic)

Dung dich pha dong B: 95% nuéc-axetonitril (v6i 0,1% axit axetic)

Luong bd sung: San pham thé duge hoa tan trong 1,3 mL metanol va dugc thém

Vao.
Luong phan phdi chit 16ng: 12 mL/phut
Tia cuc tim: 265nm

Chuong trinh phéan phéi chat 1éng:
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0 dén 5 phut: dung dich 5% B/dung dich 95% A

5 dén 45 phit: Chuyén dan sang dung dich 100% B trong 40 phit

45 dén 50 phit: Dung dich 100% B

50 dén 55 phut: Chuyén dan sang dung dich 5% B/dung dich 95% A trong 5 phut
Khi phén tich dugc thuc hién béng HPLC/MS trong céc vi du sau day, cac

diéu kién phan tich nhu sau.

Cot: Gemini C18 (3 um, dudng kinh trong 4,6-30 mm) dugc san xuat boi

Phenomenex Inc.

Dung dich pha dong A: 5% nudc-acetonitril (v6i 0,1% axit trifloxetic)

Dung dich pha dong B: 95% nuéc-écetonitril (v6i 0,1% axit trifloxetic)

Luong phén phdi chit 16ng: 1,2 mL/phut

tia cuc tim: 254nm

Chuong trinh phan phéi chat 1ong:

0 dén 0,01 phit: dung dich 2% B/dung dich 98% A

0,01 dén 0,3 phit: Chuyén dan sang dung dich 40% B/60% dung dich A

0,3 dén 2,3 phut: Chuyén dan sang dung dich 100% B

2,3 dén 4.2 phit: dung dich 100% B

4,2 dén 4,3 phut: Chuyén dan sang dung dich 2% B/dung dich 98% A

4.3 dén 5,2 phat: dung dich 2% B/dung dich 98% A

5,2 phit: Phén tich hoan tét

[Vi du tham khéo 1]

Téng hop (2S)-2-((1R,3aS,7aR,E)-4-((Z)-2((3S,5R)-3,5-bis((t-

butyldimetylsilyl)oxy)-2- metylenxyclohexyliden)etyliden)-7a-metyloctahydro-
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1H-inden-1-yl)propyl 4-metylbenzensulfonat (Hop chét (2a))

[Cong thirc hoa hoc 22]

; 7 oTs LHMDS
S, THF

TBSO" OTBS

4a 5a 2a

Trong mdi trudng argon, LHMDS [1 M trong toluen, 10 mL] dugc thém
vao dung dich chtta ((Z)-2-((3S,5R)-3,5-bis((t-butyldimetylsilyl)oxy)-2-
metylenxyclooxyliden)etyl)diphenylphosphin oxit (Hop chét 4a, S6 Piang ky
CAS 81522-68-1) [7,42 g, 12,7 mmol] trong THF [50 mL] va hén hop nay duge
khudy & -78°C trong 1 gio. Péi véi hén hop, dung dich chta (2S)-2-
((1R,3aR,7aR)-7a-metyl-4-oxooctadehydro-1H-inden-1-yl)propyl 4-
metylbenzensulfonat (Hop chét (5a), S6 Dang ky CAS 342645-83-4) [3,6 g, 9,9
mmol] trong THF [20 mL] dugc thém vao va hdn hop nay duge khudy thém &
cung nhiét do trong 1 gio. Hon hop phan tmg dugc lam 4m dén nhiét d6 phong va
khudy trong 30 phut. Dung dich nu6e amoni clorua bdo hoa dugc thém vao hon
hop phan tmg, va hdn hop nay duge chiét bang dung moi hdn hop gdm heptan/etyl
axetat (1/1). Lop hitu co duoc rua bang nudc, sau d6 1a 50% nudc-metanol, lam
kho trén magie sulfat khan, va c6 ddc dudi ap suét giam. Phan cin duoc tinh ché
bing sic ky cot silica gel d& thu duge hop chat (2a) [4,79 g, 6,57 mmol] (Hiéu
suit = 67%).
'H-NMR (CDCls) 8: 7,79 (2H, d, J = 8,2 Hz), 7,31 (2H, d, ] = 8,2 Hz), 6,22 (1H,

d,7=11,0 Hz), 5,99 (1H, d, T = 11,0 Hz), 5,17 (1H, d, J = 2,0 Hz), 4,84 (1H, d, ]
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= 2.0 Hz), 4,38-4,16 (2H, m), 3,98 (1H, 4, =9,1, 3,2 Hz), 3,80 (1H, 4, J = 9,1,
6,4 Hz), 2,83 (1H, d, J = 12,3 Hz), 2,45 (3H, s), 2,42 (1H, d, ] = 4,1 Hz), 2,22
(1H, 4, J = 13,0, 7,5 Hz), 1,97-1,57 (8H, m), 1,53-1,15 (9H, m), 0,99 (3H, d, J =
6,4 Hz), 0,87 (9H, s), 0,86 (9H, s), 0,49 (3H, s), 0,06 (9H, s), 0,04 (3H, s).

[Vi du tham khao 2]

Téng hop (28)-2-((1R,3aS,7aR E)-4-(2-((3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)xyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-

yl)propyl 4-metylbenzensufonat (Hop chét 2b)

[Cong thiic hda hoc 23]
@ ot LHMDS
O=P THF
| @6
é o
TBSO" OTBS
4b 5a 2b

Trong mdi trudong argon, LHMDS [1 M trong toluen, 20 mL] dugc thém
vao dung dich | chtra (2-((3S,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)xyclohexyliden)etyl)diphenylphosphin oxit (Hop chét 4b,
S6 Bang ky CAS 139356-39-1) [8,55 g, 15,0 mmol] va (2S)-2-((1R,3aR,7aR)-7a-
metyl-4-oxooctadehydro-1H-inden-1-yl)propyl 4-metylbenzensulfonat (hop chét
(5a), S6 Pang ky CAS 342645-83-4) [5,06 g, 13,9 mmol] trong THF [85 mL] &
nhiét d6 -78°C va hdn hop dugc khudy & -78°C trong vong 2 gio. Hon hop phan
ung duogc lam 4m dén 0°C va khudy trong 1 gid. Dung dich nuée amoni clorua
bio hoa dugc thém vao hon hop phan tmg & nhiét dd phong, va hon hop nay dugc

chiét bing dung mdi hdn hop gdbm heptan/etyl axetat (1/1). Lép hitu co duoc 1am
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kho trén magie sulfat khan va dugc co ddc dudi ap suat giam. Metanol dugc thém
vao cin dé tao két tia. Huyén phu dugc khudy trong 2 gio. Chét két tia thu dugc
va duoc 1am kho dé thu duoc hop chat (2b) [6,40 g, 8,92 mmol] (Hiéu suat = 64%).
[Vi du tham khao 3]

Téng hop (S)-2-((1R,3aS,7aR,E)-4-(2-((3S,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)-4-metylenxyclohexyliden)etyliden)-7a-metyloctahydro-

1H-inden-1-yl)propyl 4-metylbenzensulfonat (Hop chét 2¢)

[Cong thirc hoa hoc 24]
; T oTs LHMDS
0> THF
| ; >
-
I'H
TBSO" OTBS T8SO"
4¢c 5a 2¢c

Trong mdi truong argon, LHMDS [1 M trong THF, 8,5 mL] dugc thém
vaio dung dich chta (2-((3R,5R)-3,5-bis((t-butyldimetylsilyl)oxy)-4-
metylxyclohexyliden)etyl)diphenylphosphinoxit (Hop chét (4c), S6 Piang ky
CAS 213250-64-7, 2,50 g, 4,29 mmol) va (2S)-2-((1R,3aR,7aR)-7a-metyl-4-
oxooctadehydro-1H- inden-1-yl)propyl 4-metylbenzensulfonat (Hop chat (5a), S6
diang ky CAS 342645-83-4, 2,35 g, 6,45 mmol) trong THF [40 mL] ¢ -78°C va
hon hop nay dugc khudy & -78°C trong 2 gid. Hon hop phan tmg duge lam Am
dén nhiét do phong va dugc dap tat bz‘“mg cach thém dung dich nuéc amoni clorua
bio hoa. Hon hop phan Gmg dugc chiét bang etyl axetat, 16p hitu co dugc 1am kho

trén magie sulfat khan, va c6 dac dudi ap suat gidm. Phan can dugc tinh ché bang
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sic ky cot silica gel dé thu duoc hop chit (2¢) (1,70 g, 2,30 mmol) (Hiéu suat =
54%,).

'H-NMR (CDCl) 8: 7,79 (2H, d, J = 8,8 Hz), 7,35 (2H, d, J = 7,8 Hz), 6,20 (1H,
d, J = 11,2 Hz), 5,82 (1H, d, J = 11.2 Hz), 4,97 (1H, s), 4,92 (1H, s), 4,45-4,40
(2H, m), 3,99 (1H, dd, J = 9,3, 2,9 Hz), 3,81 (1H, dd, ] = 9,0, 6,6 Hz), 2,31 (1H,
dd,J=12,2, 3,4 Hz), 2,54-2,42 (2H, m), 2,45 (3H, s), 2,32 (1H,dd, J = 13,2,3.,4
Hz), 2,17 (1H, dd, J = 12,7, 8,3 Hz), 2,02-1,90 (2H, m), 1,78-1,63 (4H, m), 1,55-
1,15 (9H, m), 1,00 (3H, d, J = 6,3 Hz), 0,89 (9H, s), 0,85 (9H, s), 0,51 (3H, s),
0,07 (3H, s), 0,05 (3H, s), 0,04 (3H, s), 0,02 (3H, s).

[Vi du tham khao 4]

Téng hop (S)-2-((1R,3aS,7aR E)-4-((Z)-2-((3S,4S,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)-4-metyl-2-metylenxyclohexyliden)etyliden)-7a-
metyloctahydro-1H-inden-1-yl)propyl4-metylbenzensulfonat (Hop chét 2g)

[Cong thic hda hoc 25]

Budce 2 : Pd(PPhy),, toluen /EGN
Bude 3 : LAH, THE

- _
‘ o Burde 4 : TsCl, MesN-HCL, EtzN, MeCN
I - TBSO" OTBS >
Br
Buoe 1
pivcl 7~ 6a(R4=QH) ib 2

Pyr. 6b (R4=OPiv])

Budce 1

Pivaloyl clorua [0,22 mL, 1,78 mmol] dugc thém vao dung dich chira (25)-
2-((1R,3a8,7aR, E)-4-(bromometylen)-7a-metyloctahydro-1H-inden-1-

yl)propan-1-ol (hop chat (6a), S6 Ping ky CAS 218437-70-8) [345 mg, 1,20
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mmol] trong pyridin [7 mL] & 0°C va hon hgp phéan tmg duoc khudy & nhiét do
phong trong 1 gid. Hon hop phéan umg duge dép tit bing dung dich nuSc natri
hydro cacbonat bdo hoa va chuyén sang nuéc mudi bdo hoa, va hdn hop ndy duoc
chiét bang etyl axetat. L6p hitu co dugc 1am kho trén magie sulfat khan va duoc
b dic dudi 4p suét giam. Phén cin duoc tinh ché bang sdc ky cot silica gel dé thu
dugc hop chat 6b [415 mg, 1,12 mmol] (Hiéu suat = 93%).
'H-NMR (CDCls) 8: 5,67 (1H, d,J=1,5Hz), 4,07 (1H, dd, ] = 10,7, 3,0 Hz), 3,79
(1H, dd, J =10,7, 7,3 Hz), 2,95-2,85 (1H, m), 2,02-1,59 (9H, m), 1,55-1,25 (7H,
m), 1,21 (OH, s), 1,03 (3H, d, J = 6,8 Hz), 0,59 (3H, ).
Budc 2

Hop chat 6b [415 mg, 1,12 mmol] thu duge & budc 1, (5R,6S,7R)-
2,2,3.3.,6,9,9,10,10-nonametyl-5-(prop-2-yn-1-yl)-7-vinyl-4,8-dioxa-3,9-
disilaundecan (Hop chit (7b), S6 Pang ky CAS 203126-90-3) [513 mg, 1,34
mmol] va tetrakis(triphenylphosphin)paladi (0) [134,4 mg, 0,116 mmol] dugc
thém vao dung dich hdn hop gdm toluen [4 mL] va trietylamin [4 mL], va dong
thoi hon hop duge dun néng va khudy & 100°C trong 3 gid trong mdi trudng khi
nito. Sau khi 1lam méat dén nhiét d6 phong, nudce mudi bio hoa duge thém vao hdn
hop va hon hop nay duge chiét bang etyl axetat. Lp hitu co duoc lam kho trén
magie sulfat khan va dugc c6 dac dudi ap suét giam. Phan cin duge tinh ché béng
sac ky cot silica gel dé thu duoc 0,82 g san pham tho chira san pham ghép.
Buée 3

Liti nhém hydrua [LAH, 115 mg, 3,03 mmol] dugc bd sung & 0°C vao
dung dich chira san pham thé [0,82 g] thu dugc & budce 2 trong THF [20 mL] va

hén hop nay duoc khudy & nhiét d6 phong trong 1 gid. Hoén hop phan tng dugc
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dap tit bang metanol & 0°C, dung dich natri hydroxit 5 M [6 mL] dugc thém vao
hdn hop va hdn hop nay duge khudy & nhiét d6 phong trong 30 phiit. Hon hop
phan g duoc chiét bang etyl axetat, 16p hitu co dugc rira 1an luot bang nude
mudi bio hoa va dung dich nuéc amoni clorua bdo hoa, lam khé trén magie sulfat
khan va cd dic dudi 4p suét giam. Phan cin dugc tinh ché bang sic ky cot silica
gel @é thu duoc 0,47 g san pham khéng duge bao vé.
Buéc 4

para—Toluensulfonyl clorua [0,25 g, 1,3 mmol] dugc thém vao dung dich
cht'ra‘ ’sén phém dugc khtr bao vé [0,47 g, 0,8 mmol] thu dugc & budc 3,
trimetylamin hydroclorua [160 mg, 1,67 mmol] va trietylamin [0,3 mL, 2 mmol]
trong axetonitril [10 mL] & nhiét do phong va hdn hop nay duoc khudy & nhiét 4o
phong trong 2 gio. Hon hop phan g duge dip t4t bang metanol va nuée mudi
bao hoa duogc thém vao hén hop. Hon hgp phéan tmg dugc chiét bang etyl axetat,
16p hitu co duge 1am khd trén magie sulfat khan, va ¢ ddc dudi ap sudt giam.
Phan cin duoc tinh ché bang sic ky cot silica gel dé thu duoc hop chét 2g [0,43
g, 0,58 mmol].
'H-NMR (CDCls) &: 7,79 (2H, d, J = 7,8 Hz), 7,34 (2H, d, ] = 8,3 Hz), 6,22 (1H,
d,J=11,2Hz), 6,01 (1H, d,J=11,2 Hz), 5,12 (1H, d, ] =2,4 Hz), 4,86 (1H, d, J
=2,4 Hz), 4,20 (1H, d,J = 2,4 Hz), 3,98 (1H, dd, ] = 9,0, 2,7 Hz), 3,83-3,78 (2H,
m), 2,82 (1H, d, J = 12,2 Hz), 2,51-2,45 (5H, m), 2,16 (1H, dd, J = 13,2, 8,3 Hz),
1,97-1,63 (11H, m), 1,53-1,04 (10H, m), 0,99 (3H, d, J = 6,3 Hz), 0,95 3H, d, J
= 6,8 Hz), 0,88 (9H, s), 0,85 (9H, s), 0,49 (3H, s), 0,07 (3H, s), 0,05 (3H, s), 0,05
(3H, s), 0,02 (3H, s).

[Vidu 1]
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Téng hop (1R,38,2)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(3-floazetidin-1-yl)propan-
2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-metylenxyclohexan-
1,3-diol (Hop chét A001)

[Cong thuc hda hoc 26]

HN
1. Ha . KzCO3, DMF, 60 46, qua dém

(3a1)
2. TBAF, THF, 50 do, qua dém

2a

Budce 1

Dung dich chura hop chét (2a) [90 mg, 0,123 mmol] duge md ta trong Vi
du tham khéo 1, hop chat 3-floazetidin hydrochlorua (3al) [50 mg, 0,448 mmol]
va K,COs3 [90 mg, 0,651 mmol] trong DMF [1 mL] dugc dun néng va khudy &
60°C qua dém. Hon hop phén tmg duge lam lanh dén nhiét d6 trong phong, nude
mudi bdo hoa duge thém vao hdn hop va hdn hop nay dugce chiét bang etyl axetat.
Lép hitu co dugc 1am kho trén magie sulfat khan va duogc ¢ déc dudi ap sudt
giam. Phan cn dugce tinh ché mét phan bang PTLC d8 thu dugc san pham ghép
[21,0 mg, 0,0332 mmol].
Budc 2

TBAF [1 M trong THF, 0,3 mL, 0,3 mmol] dugc thém vao dung dich chira
san phém ghép [21,0 mg, 0,0332 mmol] thu dugc & budc 1 trong THF [1 mL], va
ddng thoi hon hgp ndy duge dun néng va khudy & 50°C qua dém. Hon hop phan
ung dugc lam mat dén nhiét d6 phong, dung dich natri hydro cacbonat bdo hoa

duge thém vao hén hop va hon hop nay dugc chiét bang etyl axetat. Lép hitu co
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duge rira bang nuée mubi bio hoa, 1am khd trén magie sulfat khan va c6 d3c duéi
4p suét giam. Phan cin dugc tinh ché bing HPLC diéu ché dé thu dugc hop chit
A001 [5,8 mg, 0,014 mmol].

'TH-NMR (CD;0D) é: 6,31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J = 2,2, 1,2 Hz), 5,26-5,03 (1H, m), 4,34 (1H, t,J =359 Hz)‘, 4,15-4,09
(1H, m), 3,90-3,80 (2H, m), 3,54-3,40 (2H, m), 2,86 (1H, dd, ] = 12,2, 3,9 Hz),
2,71 (1H,dd, 1=12,2, 2,9 Hz), 2,53-2,46 (2H, m), 2,25 (1H, dd, J = 13,4, 6,6 Hz),

2,05-1,97 (3H, m), 1,92-1,28 (14H, m), 1,00 3H, d, J = 6,8 Hz), 0,59 (3H, s).

LC-MS: Khéi luong chinh xac= 403,29 (C,5HzsFNO,) Obs. khéi lugng = 404,45
(M+H),

Trong cac vi du sau dy, moi hop chét dugc tong hop theo cach tuong tu
nhu trong phuong phép tong hop hop chat A001 duoc md ta trong Vi du 1. Trong
mdi vi du, chi ¢6 nguyén liéu tho va hop chit amin da st dung dugc mo ta. DPéi
véi bazo, kali cacbonat dugce sir dung nhu trong Vi du 1, va duong lugng ctua no
duoge thay d6i mot cach thich hop tiiy thude vao nguyén liéu thd dugce sir dung
theo céac diéu kién cua Vi du 1.

[Vidu 2]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-floazetidin-1-yl)propan-2-
yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-metylenxyclohexan-1,3-
diol (Hop chat A002)

Hop chat A002 [9,0 mg, 0,022 mmol] thu dugc béng cach thuc hién phan
ung theo cach tuong ty nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069

mmol] va 3-floazetidin hydroclorua [30 mg, 0,269 mmol].
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'H-NMR (CD;0D) é: 6,26 (1H, d, J = 10,7 Hz), 5,91 (1H, 4, J = 11,2 Hz), 5,30-
5,08 (1H, m), 5,05 (2H, d, J = 6,8 Hz), 4,42-4,36 (2H, m), 3,96-3,87 (2H, m),
3,61-3,48 (2H, m), 2,87-2,46 (5H, m), 2,31-2,25 (2H, m), 2,10- 2,00 (2H, m),
1,70-1,28 (9H, m), 1,01 (3H, d, J = 6,3 Hz), 0,60 (3H, s).

LC-MS: Khéi lwong chinh xac = 403,29 (C2sH33sFNO,) Obs. khéi lugng = 404,45
(M+H),

[Vidu 3]

Téng . hop (IR,3R,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-
(diﬂometyl)aéétidin— 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét A003)

Hop chit A003 [8,7 mg, 0,022 mmol] thu duoc bang cach thuc hién phan ung
theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123 mmol]
va 3-(diflometyl)azetidin hydroclorua [50 mg, 0,448 mmol] .

"H-NMR (CD;0D) &: 6,31 (1H, d, J = 10,7 Hz), 6,22-5,93 (2H, m), 5,28 (1H, d,
J=272,1,2Hz), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,09 (1H, m), 3,85-3,60 (4H, m),
3,20-3,08 (1H, m), 2,86 (2H, dt, J = 12,2, 3,0 Hz), 2,60-2,48 ( 2H, m), 2,25 (1H,
d, ] = 13,4, 6,6 Hz), 2,05-2,00 (3H, m), 1,93-1,27 (13H, m), 1,01 (3H, d, ] =6,8
Hz), 0,60 (3H, s).

L.C-MS: Khéi lugng chinh xdc = 435,29 (CasH39F2NO,) Obs. khéi lugng = 436,45
(M+H),

[Vidu 4]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(3-(diflometyl)azetidin-1-

yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
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metylenxyclohexan-1,3-diol (Hop chat A004)
Hop chat A004 [7,8 mg, 0,018 mmol] thu duoc bf?mg cach thuc hién phan

ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(diflometyl)azetidin hydroclorua [30 mg, 0,269 mmol] .

'H-NMR (CD;0D) é: 6,26 (1H, d, J = 10,7 Hz), 6,08 (1H, td, J = 56,5, 4,6 Hz),
5,91 (1H, d, J = 11,7 Hz), 5,05 (2H, d, T = 7,5 Hz), 4,42-4,36 (2H, m), 3,80 (2H,
q, ] = 8,0 Hz), 3,66-3,61 (2H, m), 3,16-3,05 (1H, m), 2,86 (2H, d,J = 12,2, 2,4
Hz), 2,66 (1H, d, ] = 13,2, 4,4 Hz), 2,57 (1H, d,J =12,2, 10,2 Hz), 2,48 (1H, d, J
= 13,2, 3',19 Hz), 2,31-2,25 (2H, m), 2,10-2,00 (3H, m), 1,70-1,31 (10H, m), 1,01
(3H, d, J = 6,3 Hz), 0,61 (3H, s). Khoi luong chinh xac = 435,29 (CysHzoF2NO»)
Obs. khéi luong = 436,45 (M+H),

[Vidu 5]

Téng hop (1R,28,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-(diflometyl)azetidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-metyl-4-
metylenxyclohexan-1,3-diol (Hop chat A005)

Hop chit A005 [4,5 mg, 0,010 mmol] thu duoc b?mg cach thuc hién phan

ung theo cach tuong ty nhu trong Vi du 1 sir dung hop chét (2g) [50 mg, 0,067
mmol] va 3-(diflometyl)azetidin hydroclorua [30 mg, 0,269 mmol].

'H-NMR (CD;0D) é: 6,32 (1H, d, J = 10,7 Hz), 6,23-5,90 (2H, m), 5,22 (1H, d,
J=2,0 Hz), 4,22 (1H, d, J = 3,4 Hz), 3,78-3,68 (3H, m), 3,57 (2H, dd, J] = 15,6,
6,8 Hz), 3,13-3,02 (1H, m), 2,38-2,78 (2H, m), 2,62-2,48 (2H, m), 2,17 (1H, dd,
'J=13,2,83 Hz), 2,02 (2H, dd, ] = 12,4, 4,6 Hz), 1,91-1,26 (12H, m), 1,03 (3H,

d,J=6,8Hz), 1,00 3H, d, ] = 6,3 Hz), 0,58 (3H, s).
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Khéi Tugng chinh x4c = 435,29 (Co7Hy F2NO,) Obs. khéi luong = 436,45 (M+H)
[Vidu 6]
Téng hop (I1R,3S,Z)-5-(2~((1R,3aS,7aR E)-1-((S)-1-(3-(1,1-difloetyl)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chéit A006)

Hop chit A006 [6,8 mg, 0,015 mmol] thu dugc béng cach thuc hién phan
g theo c4ch tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(1,1-difloetyl)azetidin hydroclorua [60 mg, 0,381 mmol].
'H-NMR (CD;0D) &: 6,3 1' (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, T= 2,2, 1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,08 (1H, m), 3,95-3,85
(2H, m), 3,68 (2H, q, J = 8,5 Hz), 3,29-3,10 (2H, m), 2,88 (2H, td, J = 12,0, 3,3
Hz), 2,61 (1H, dd, J = 12,2, 10,2 Hz), 2,51 (1H, dd, J = 13,7, 3,4 Hz), 2,25 (1H,
dd, = 13,4, 6,6 Hz), 2,08-1,95 (4H, m), 1,93-1,26 (18H, m), 1,01 3H, d, J = 6,3
Hz), 0,60 (3H, s).
Khéi lugng chinh xac = 449,31 (Co7H4FaNO;) Obs. khéi luong = 450,50 (M+H)
[Vidu 7]
Téng hop (I1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-(1,1-difloetyl)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat A007)

Hop chat A007 [7,6 mg, 0,017 mmol] thu dugc béng cach thuc hién phan
tmg theo céach tuong ty nhu trong Vi du 1 sur dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(1,1-difloetyl)azetidin hydroclorua [30 mg, 0,19 mmol].

IH-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, ] = 11,2 Hz), 5,05
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(2H, dd, J = 7,0, 2,0 Hz), 4,43-4,34 ( 2H, m), 3,97-3,88 (2H, m), 3,75-3,65 (2H,
m), 3,26-3,15 (1H, m), 2,93 (1H, 4, T = 12,4, 2,7 Hz), 2,85 (1H, 4, J = 12,0, 3,7
Hz), 2,69-2,60 (2H, m), 2,48 (1H, dd, J = 13,4, 4,1 Hz), 2,32-2,25 (2H, m), 2,11-
2,00 (3H, m), 1,68-1,52 (9H, m), 1,42-1,30 (3H, m), 1,02 3H, d,J = 6,8 Hz), 0,61
(3H, s).
Khéi lugng chinh xdc = 449,31 (Co7Hy FaNO,) Obs. khéi lugng = 450,45 (M+H)
[Vidu §]
Téng hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-(3-(1,1-
difloetyl)azetidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét A008)

Hop chit A008 [4,7 mg, 0,010 mmol] thu duge bang cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2g) [50 mg, 0,067
mmol] va 3-(1,1-difloetyl)azetidin hydroclorua [60 mg, 0,38 mmol].
'H-NMR (CD;OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, ] = 10,7 Hz), 5,22
(1H, d, J = 2,0 Hz), 4,22 (1H, d, J = 3,4 Hz), 3,92-3,83 (2H, m), 3,75-3,61 (3H,
m), 3,27-3,12 (1H, m), 2,87 (2H, 4, J = 11,0, 3,7 Hz), 2,63-2,55 (2H, m), 2,20~
2,00 (3H, m), 1,92-1,27 (15H, m), 1,03 (3H, d, ] = 6,8 Hz), 1,01 3H, d, J = 6,8
Hz), 0,59 ( 3H, s).
Khéi luong chinh x4c = 463,32 (CasHysFaNO,) Obs. khéi lugng = 464,50 (M+H)
[Vidu 9]
(1R,38,Z)-5-(2-((1R,3aS,7aR E)-1-((S)-1-(3-hydroxy-3-(triflometyl)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-

metylenxyclohexan-1,3-diol (Hop chét A009)
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Hop chat A009 [7,5 mg, 0,016 mmol] thu dugc béng cach thuc hién phan
umng theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(triflometyl)-3-azetidinol hydroclorua [44 mg, 0,247 mmol].
'H-NMR (CD;OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,29
(1H, dd,J=2,4, 1,5 Hz), 4,35 (1H, t, J = 5,9 Hz), 4,16-4,10 (1H, m), 3,62 (2H, 4,
J=9,3,29Hz),3,25(2H, t,J =8,8 Hz), 2,87 (1H, dd, J = 11,5, 4,1 Hz), 2,58 (1H,
dd, J = 12.0, 3,2 Hz), 2,52 (1H, dd, J = 13,2, 3,4 Hz), 2,34-2,24 (2H, m), 2,06-
2,04 (1H, m), 2,03-2,00 (3H, m), 1,93-1,20 (14H, m), 0,99 (3H, d, J] = 6,8 Hz),
0,59 (3H, s).
Khdi luong chinh xac = 469,28 (CysH3sF3NO3) Obs. khéi lugng = 470,60 (M+H)
[Vidu 10]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-hydroxy-3-
(triflometyl)azetidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit A010)

Hop chit A010 [8,4 mg, 0,018 mmol] thu duge bang cach thuc hién phan
ung theo cach tuong ty nhu trong Vi du 1 st dung hop chat (2b)' [50 mg, 0,070
mmol] va 3-(triflometyl)-3-azetidinol hydroclorua [37 mg, 0,208 mmol].
'H-NMR (CD;0D) é: 6,22 (1H, d, J = 11,2 Hz), 5,89 (1H, d, ] = 11,2 Hz), 4,07-
3,95 (2H, m), 3,62 (2H, dd, J = 9,3, 2,9 Hz), 3,25 (2H, t, ] = 9,0 Hz), 2,84 (1H,
dd,J=12,7,3,9 Hz), 2,62-2,57 (2H, m), 2,41 (1H, dd, J = 13,2, 3,4 Hz), 2,32 (1H,
dd,J=11,7, 9,8 Hz), 2,25-2,11 (2H, m), 2,05-2,00 (2H, m), 1,95-1,26 (13H, m),
1,00 (3H, d, J=6,3 Hz), 0,59 (3H, s).

Khéi luong chinh xéc = 457,28 (CsH3sFsNO3) Obs. khdi lrgng = 458,65 (M-+H)
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[Vidu 11]
Téng hop (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-(3-hydroxy-3-
(triflometyl)azetidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit A011)

Hop chat AO11 [11,0 mg, 0,023 mmol] thu dugc béng cach thuc hién phan
umng theo cach tuong ty nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(triflometyl)-3-azetidinol hydroclorua [40,2 mg, 0,226 mmol].
Khi lugng chinh xdc = 469,28 (CaHasF3sNOs) Obs. khoi lugng = 470,35 (M+H)
[Vidu 12] |
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-metoxy-3-
triflometylazetidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit A012)

Hop chét A012 [3,0 mg, 0,006 mmol] thu dugc bang cch thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50 mg, 0,070
mmol] va 3-metoxy-3-(triflometyl)-azetidin hydroclorua [30 mg, 0,157 mmol].
"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,4 Hz), 4,05-
3,96 (2H, m), 3,45 (3H, s), 3,45 (3H, 4,1 = 8,0, 3,0 Hz), 3,35 (4H, t,] = 12,1 Hz),
2,83 (1H, dd, J=11,7,3,9 Hz), 2,59 (1H, dd, J = 13,3,3,7Hz ), 2,52 (1H, dd, ] =
11,9, 3,2 Hz), 2,40 (1H, 4, J = 13,5, 3,4 Hz), 2,30-2,13 (3H, m), 2,04-1,28 (17H,
m), 0,99 (3H, d,J =6,4 Hz), 0,58 (3H, s).
Khdi luong chinh xéc = 471,30 (CasHaoF3NO3) Obs. khéi lugng = 472,35 (M+H)
[Vidu 13]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-(3-
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triflometyletoxy)azetidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét A013)

Hop chéit A013 [1,5 mg, 0,003 mmol] thu duoc bang cach thuc hién phan
g theo cach tuong ty nhu trong Vi du 1 str dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(triflometyletoxy)-azetidin hydroclorua [50 mg, 0,169 mmol].
Khéi luong chinh xéc = 457,28 (C,sHasF3NOs) Obs. khéi lugng = 458,25 (M+H)
[Vidu 14]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-(3-(2,2,2-
trifloetoxy)azetidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat A014)

Hop chat A014 [7,4 mg, 0,016 mmol] thu dugc bang cach thuc hién phan
tng theo cach tuong ty nhu trong Vi du 1 su dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(2,2,2-trifloetoxy)-azetidin hydroclorua [30 mg, 0,193 mmol].
'H-NMR (CD;OD) &: 6,19 (1H, d, J = 11,0 Hz), 5,87 (1H, d, J = 11,0 Hz), 4,26-
4,20 (1H, m), 4,05-3,93 (2H, m), 3,88 (2H, q, J = 9,0 Hz), 3,61 (2H, q, I = 7,6
Hz), 2,99 (1H, t,J = 6,9 Hz), 2,93 (1H, t, ] = 6,9 Hz), 2,81 (1H, dd, J = 11,9, 4,1
Hz), 2,57 (1H, dd, J= 13,3, 3,7 Hz), 2,47 (1H, dd, ] = 11,7, 3,0 Hz), 2,39 (1H, dd,
J=13,3, 3,2 Hz), 2,27 (1H, dd, J = 11},9, 9,6 Hz), 2,21-2,11 (2H, m), 2,02-1,25
(15H, m), 0,97 (3H, d, J = 6,4 Hz), 0,56 ( 3H, s).
Khdi lugng chinh xéc = 471,30 (Ca6HyF3NO3) Obs. khoi lugng = 472,25 (M+H)
[Vidu 15]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-(2,2-difloetoxy)azetidin-1-

yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
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diol (Hop chat A015)

Hop chét A015 [12,8 mg, 0,028 mmol] thu duge bing cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(2,2-difloetoxy)-azetidin hydroclorua [35 mg, 0,202 mmol].
'H-NMR (CD;0D) é: 6,16 (1H, d, J = 10,7 Hz), 5,85 (1H, tt, J = 3,5, 55,0 Hz),
5,84 (1H, d, ] = 10,7 Hz), 4,17-4,11 ( 1H, m), 4,02-3,90 (2H, m), 3,63-3,52 (4H,
m), 2,92 (2H, dt, ] =22.9, 6,8 Hz), 2,78 (1H, d, ] = 12,0, 3,7 Hz) , 2,54 (1H, dd,J
= 13,2, 3,4 Hz), 2,44 (1H, dd, J = 12,2, 2,9 Hz), 2,36 (1H, dd, 1 =13,2, 3,4 Hz),
2,26-2,09 (3H, m ), 1,99-1,24 (15H, m), 0;94 (3H, d, ] = 6,3 Hz), 0,53 (3H, s).
Khéi luong chinh xéc = 453,31 (CasHyFaNO3) Obs. khoi lugng = 454,25 (M+H)
[Vidu 16]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-(2,2-difloetoxy)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat A016)

Hop chit A016 [20,6 mg, 0,044 mmol] thu duoc bﬁng cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 stir dung hop chét (2¢) [100 mg, 0,137
mmol] va 3-(2,2-difloetoxy)-azetidin hydroclorua [70 mg, 0,403 mmol].
'H-NMR (CD;OD) &: 6,24 (1H, d, J = 11,0 Hz), 6,03-5,74 (2H, m), 5,03 (2H, d,
J = 6,9 Hz), 4,43-4,30 (2H, m), 4,20-4,14 (1H, m), 3,68-3,55 (4H, m), 2,97 (1H,
t,J=6,9 Hz), 2,92 (1H, t, ] = 6,9 Hz), 2,83 (1H, dd, J = 11,9, 3,7 Hz), 2,65 (1H,
dd, J = 13,3, 4,6 Hz), 2,49-2,42 (2H, m), 2,30-2,20 (3H, m), 2,03-1,87 (3H, m),
1,68-1,44 (6H, m), 1,40-1,25 (3H, m), 0,97 (3H, d, J] = 6,4 Hz), 0,57 (3H, s).

Khéi luong chinh xéc = 453,31 (Co7HyF2NO3) Obs. khéi lugng = 454,25 (M+H)
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[Vidu 17]
Téng hop (1R,3R,Z)-5-(2~((1R,3aS,7aR,E)-1-((S)-1-(3-(2,2-difloetoxy)azetidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét A017)

Hop chat A017 [24,6 mg, 0,053 mmol] thu duoc bang cach thuc hién phan
tmg theo céach tuong tu nhu trong Vi du 1 sir dung hop chét (2a) [100 mg, 0,137
mmol] va 3-(2,2-difloetoxy)-azetidin hydroclorua [70 mg, 0,403 mmol].
'H-NMR (CD;OD) &: 6,27 (1H, d, J = 10,7 Hz), 6,04 (1H, d, J = 11,2 Hz), 5,85
(1H, tt, J = 55,4, 3,8 Hz), 5,24 (1H, 4, J = 1,0 Hz), 4,85 (lH,' s), 4,30 (1H, t, J =
5,9 Hz), 4,18-4,03 (2H, m), 3,63-3,50 (4H, m), 2,97-2,80 (3H , m), 2,49-2,41 (2H,
m), 2,25-2,18 (2H, m), 1,96-1,20 (17H, m), 0,94 3H, d, J = 6,3 Hz), 0,53 (3H, s).
Khéi luong chinh xdc = 465,31 (Co7Hy FaNO3) Obs. khéi lugng = 466,30 (M+H)
[Vidu 18]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-diflometoxy)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chdt A018)

Hop chit A018 [15 mg, 0,033 mmol] thu dugc bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(diflometoxy)-azetidin hydroclorua [33 mg, 0,207 mmol].
'"H-NMR (CD;0D) é: 6,43 (1H, t, J = 75,0 Hz), 6,27 (1H, d, J = 11,2 Hz), 5,92
(1H, d, ] = 11,2 Hz), 5,06 (2H, d, J = 6,8 Hz), 4,89-4,82 (1H, m), 4,40 (2H, ddd,
J=13,7,7,1, 4,6 Hz), 3,98 (2H, q, J = 7,5 Hz), 3,50 (2H, ddd, J = 18,8, 9,5, 6,1

Hz), 2,88-2,84 (1H, m), 2,80 (1H, dd, J = 12,2, 2,9 Hz), 2,68 (1H, dd, ] = 13,4,
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4,1 Hz), 2,57 (1H, dd, J = 12,0, 10,0 Hz), 2,49 (1H, dd, J = 13,4, 3,7 Hz), 2,32-
2,26 (2H, m), 2,09-2,00 (2H, m), 1,95-1,90 (1H, m) , 1,71-1,49 (6H, m), 1,42-
1,30 (3H, m), 1,02 (3H, d, J = 6,3 Hz), 0,61 (3H, s).

Khdi luong chinh xéc = 451,30 (CasHioF2NOs3) Obs. khdi lugng = 452,40 (M+H)
[Vidu 19]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-(2,2-difloetyl)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét A019)

Hop chat A019 [10,1 .mg, 0,0225 mmol] thu duoc biang cach thuc hién
phéan rng theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg,
0,069 mmol] va 3-(2,2-difloetyl)-azetidin hydroclorua [35 mg, 0,222 mmol].
Khéi luong chinh xdc = 449,31 (Co7H41FaNO,) Obs. khéi luong - 450,25 (M+H)
[Vidu 20]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-diflometoxy)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat A020)

Hop chit A020 [10,0 mg, 0,023 mmol] thu dugc béang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(diflometoxy)-azetidin hydroclorua [30 mg, 0,244 mmol].

'H-NMR (CD;0D) 8: 6,36 (1H, t, J = 75,0 Hz), 6,21 (1H, d, J = 11,2 Hz), 5,89
(1H, d, J = 11,2 Hz), 4,74-4,68 (1H, m), 4,08-3,95 (2H, m), 3,65 (2H, q, ] = 6,8
Hz), 3,09 (1H, t, ] = 6,8 Hz), 3,03 (1H, t, J = 6,8 Hz), 2,83 (1H, dd, ] = 12,4, 3,7

Hz), 2,59 (1H, d,J = 13,7, 3,9 Hz), 2,49 (1H, d, = 11,7, 2,9 Hz), 2,41 (1H, t, ] =
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6,6 Hz ), 2,29 (1H, dd, J = 11,7, 9,3 Hz), 2,23-1,27 (18H, m), 0,99 (3H, d, J = 6,3
Hz), 0,58 (3H, s).
Khéi luong chinh x4c = 439,29 (CpsH39F,NO3) Obs. khéi luong = 440,20 (M+H)
[Vidu 21]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3-(2,2-difloetyl)azetidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat A021)

Hop chat A021 [12,2 mg, 0,028 mmol] thul duoc br?lng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 su dl_ing hop chat (2b) [50 mg, 0,070
mmol] va 3-(2,2-difloetyl)-azetidin hydfoclorua [35 mg, 0,222 mmol].
"H-NMR (CD;0D) é: 6,21 (1H, d, J=11,4 Hz), 6,00-5,69 (2H, m), 4,06-3,95 (2H,
m), 3,52 (2H, &, T = 17,2, 7,5 Hz ), 2,93-2,78 (3H, m), 2,73-2,65 (1H, m), 2,59
(1H, dd, J = 13,3, 3,7 Hz), 2,48 (1H, dd, J = 11,9, 2,7 Hz), 2,40 (1H, d, ] = 13,5,
3,4 Hz), 2,25-1,97 (7H, m), 1,95-1,72 (3H, m), 1,68-1,44 (6H, m), 1,38-1,23 (3H,
m), 0,98 (3H, d, J = 6,4 Hz), 0,58 (3H, s).
Khdi luong chinh xdc = 437,31 (CasHy FaNO,) Obs. khdi lwong = 438,35 (M+H)
[Vidu 22]
Téng hop (1R,3S,Z)-5-(2-((1R,3aS,7aR, E)-7a-metyl-1-((S)-1-((S)-3-
metylpyrrolidin-1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat BOO1)

Hop chat B0O1 [17,5 mg, 0,042 mmol] thu duge bang c4ch thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123

mmol] va 3-(S)-metylpyrrolidin hydroclorua [40 mg, 0,331 mmol].
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'H-NMR (CDs;0OD) 8: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J = 2,4, 1,5 Hz), 4,89 (1H, d, ] = 2,4, 1,5 Hz), 4,34 (1H, d,J = 6,3, 5,4
Hz), 4,15-4,10 (1H, m), 3,55 (1H, 4, J = 11,0, 7,6 Hz), 3,42-3,35 (2H, m), 3,09
(1H, 4, J=12,7,2,9 Hz), 2,99 (1H, t,J = 12,0 Hz), 2,87 (1H, d, ] = 12,0, 3,7 Hz),
2,78 (1H, t, ] = 10,0 Hz), 2,53-2,44 (2H, m), 2,30-2,16 (2H, m), 2,07-1,96 (4H,
m), 1,90-1,30 (15H, m), 1,14 (3H, d, J = 6,6 Hz), 1,13 (3H, d, ] = 6,3 Hz), 0,63
(3H, s).
Khdi luong chinh xac = 413,31 (C2HisNO,) Obs. khoi lugng = 414,45 (M+H)
[Vi du 23] i
Tong hop (1IR,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((S)-3-
metylpyrrolidin-1-yl) propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét B002)

Hop chat B002 [13,7 mg, 0,033 mmol] thu duoc bang cach thuc hién phan
Umg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(S)-metylpyrrolidin hydroclorua [20 mg, 0,235 mmol].
'H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 5,9 Hz), 4,44-4,35 (2H, m), 3,55 (1H, dd, J = 10,7, 7,8 Hz), 3,43-3,35
(2H, m), 3,10 (1H, dd, T = 12,7, 2,9 Hz), 2,99 (1H, t, ] = 12,0 Hz ), 2,89-2,75 (2H,
m), 2,66 (1H, d, J = 13,2, 4,4 Hz), 2,52-2,41 (2H, m), 2,32-2,17 (3H, m), 2,10-
1,95 3H, m), 1,89-1,34 (11H, m), 1,14 3H, d, ] = 6,6 Hz), 1,13 (3H, d, ] = 6,3
Hz), 0,64 (3H, s).

Khéi luong chinh x4c = 413,33 (C7Hi3NO,) Obs. khéi luong = 414,45 (M+H)
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[Vidu 24]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((R)-3-
metylpyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit B003)

Hop chét B003 [5,7 mg, 0,014 mmol] thu duoc bang céch thyc hién phan
tng theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(R)-metylpyrrolidin hydroclorua [30 mg, 0,247 mmol].

Khéi luong chinh xdc = 413,33 (Co7H43NO;) Obs. khoi luong = 414,25 (M+H)

[Vidu 25]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((R)-3-
metylpyrrolidin-1-yl) propan-2-yl)octahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chit B004)

Hop chit B004 [15,3 mg, 0,038 mmol] thu duge bang cach thyc hién phan
g theo c4ch tuong tu nhu trong Vi du 1 st dung hop chét (2b) [55,3 mg, 0,077
mmol] va 3-(R)-metylpyrrolidin hydroclorua [28,3 mg, 0,233 mmol].
'H-NMR (CD;0OD) &: 6,21 (1H, d, J = 10,7 Hz), 5,89 (1H, d, J = 10,7 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, 4, J = 12,0, 3,7 Hz), 2,74-2,50 (5H, m), 2,46-2,12 (7H,
m), 2,07-1,47 (17H, m), 1,35 (2H, ddd, J = 23,4, 10,7, 2,9 Hz), 1,26 (1H, d, ] =
18,5, 9,3 Hz), 1,05 (3H, d, J = 6,8 Hz), 0,60 (3H, s).
Khdi lugng chinh x4dc = 401,33 (CasHs3NO,) Obs. khéi luong = 402,25 (M+H)
[Vidu 26]
Téng hop  (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-etylpyrrolidin-1-

yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
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metylenxyclohexan-1,3-diol (Hop chét B005)

Hop chit B0O5 [7,0 mg, 0,016 mmol] thu duge bang cach thuc hién phan
tmg theo céach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(S)-etylpyrrolidin hydroclorua [30 mg, 0,221 mmol].
Khéi lugng chinh xéc = 427,35 (C28H45N02) Obs. khi lugng = 428,25 (M+H)
[Vi du 27]
Téng hop  (1R3R)-5-(2-((1R.3a8,7aR,E)-1-((S)-1-((R)-3-etylpyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat B006)

Hop chét B006 [5,0 mg, 0,011 mmol] thu duoc bang cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(R)-etylpyrrolidin hydroclorua [30 mg, 0,221 mmol].
'H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,4 Hz), 5,91 (1H, d, J = 11,4 Hz), 5,05
(2H, d, ] = 6,9 Hz), 4,41 (1H, d, J = 6,4, 4,6 Hz), 437 (1H, dd, ] = 7.8, 4,6 Hz),
2,85 (1H, dd, J = 11,9, 4,1 Hz), 2,74 (2H, q, ] = 7,6 Hz), 2,67 ( 1H, dd, J = 13,7,
4,6 Hz), 2,48 (1H, dd, J = 13,5, 3,9 Hz), 2,38-2,22 (5H, m), 2,12-1,92 (6H, m),
1,70-1,22 (12H, m), 1,05 3H, d, J = 6,9 Hz), 0,90 (3H, t, ] = 7,5 Hz), 0,60 (3H,
s).
Khdi luong chinh x4c = 427,35 (CasHisNO,) Obs. khéi luong = 428,25 (M+H)
[Vidu 28]
Téng hop  (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-etylpyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-

diol (Hop chat B007)
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Hop chit B007 [9,4 mg, 0,023 mmol] thu duge bang cch thuc hién phan
tmg theo cich tuong tu nhu trong Vi du 1 stir dung hop chat (2b) [50 mg, 0,070
mmol] va 3-(S)-etylpyrrolidin hydroclorua [37 mg, 0,273 mmol].
'H-NMR (CDs;OD) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, ] = 11,0 Hz), 4,08-
3,95 (2H, m), 2,85-2,71 (3H, m), 2,59 (1H, d, J = 11,0 Hz), 2,42-2,28 (4H, m),
2,23-1,51 (16H, m), 1,45-1,23 (6H, m), 1,05 (3H, d, ] =5,9 Hz) , 0,90 GH, t,J =
7,5 Hz), 0,60 (3H, s).
[Vidu 29]
Téng hop  (IR3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-etylpyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chit B00S)

Hop chét B008 [8,6 mg, 0,021 mmol] thu dugc bang céach thyuc hién phan
ung theo cach tuong ty nhu trong Vi du 1 s dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(R)-etylpyrrolidin hydroclorua [39 mg, 0,288 mmol].
'H-NMR (CD;OD) 8: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,4 Hz), 4,07-
3,95 (2H, m), 2,93 (1H, t, ] = 8,0 Hz), 2,83 (1H, d, J = 11,9, 3,7 Hz), 2,63 (1H, t,
J=17,5Hz), 2,59 (1H, dd, J = 13,5, 3,7 Hz), 2,48-2,13 (6H, m), 2,10-1,20 (20H,
m), 1,05 (3H, d, J = 6,9 Hz), 0,90 (3H, t, J = 7,3 Hz), 0,60 (3H, s).
[Vidu 30]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-fluoropyrrolidin-1-
ylpropan-2-  yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chit B012)

Hop chat B012 [8,9 mg, 0,022 mmol] thu duge bang cach thuc hién phan
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ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(S)-fluoropyrrolidin hydroclorua [30 mg, 0,239 mmol].
'H-NMR (CD;0D) é: 6,20 (1H, d, J = 11,0 Hz), 5,87 (1H, d, ] = 11,4 Hz), 5,19-
5,02 (1H, m), 4,05-3,93 (2H, m), 2,34-2,65 (4H, m), 2,59-2,54 (1H, m), 2,39 (1H,
d,J=133,3,2Hz),, 1,04 3BH, d,J=6,4 Hz), 0,93 (1H, t, ] = 7,3 Hz), 0,58 (3H,
s).
Khéi lugng chinh xdc = 405,30 (CasH4FNO,) Obs. khdi lugng = 406,30 (M+H)
[Vidu31]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-fluoropyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chit B013)

Hop chét B013 [8,4 mg, 0,021 mmol] thu dugc bang cach thyc hién phan
tng theo cach tuong ty nhu trong Vi du 1 s dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(R)-fluoropyrrolidin hydroclorua [30 mg, 0,239 mmol].
'H-NMR (CD;0D) 8: 6,20 (1H, d, J = 11,0 Hz), 5,87 (1H, d, J = 11,0 Hz), 5,20-
5,03 (1H, m), 4,04-3,93 (2H, m), 2,92-1,47 (25H, m), 1,38-1,23 (4H, m), 1,04 (3H,
d, J=6,9 Hz), 0,58 (3H, s).
Khéi luong chinh x4c = 405,30 (C,5sH40FNO,) Obs. khdi lugng = 406,30 (M+H)
[Vidu 32]
Téng hop (1R,3S,7)-5-(2~((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
(diflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B020)

Hop ch4t B020 [22,8 mg, 0,051 mmol] thu duge bang c4ch thuc hién phan
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g theo cich tuong tu nhu trong Vi du 1 sir dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(S)-(diflometyl)pyrrolidin hydroclorua [60 mg, 0,381 mmol].
'H-NMR (CDs;OD) &: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,89
(1H, td, I = 56,7, 4,7 Hz), 5,28 (1H, d, ] = 2,4, 1,5 Hz), 4,34 (1H, t, J = 5,9 Hz),
4,15-4,09 (1H, m), 3,21 (1H, 4, J = 10,5, 8,5 Hz), 3,00-2,00 (14H, m), 1,90-1,27
(13H, m), 1,09 (3H, d, ] = 6,3 Hz), 0,62 (3H, s).
Khéi lugng chinh xdc = 449,31 (C27H41F2NO2) Obs. khéi lugng = 450,30
(M+H)
[Vidu 33]
Téng hop (1R,28,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
(diflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chat B021)

Hop chit B021 [3,8 mg, 0,008 mmol] thu duogc béng cach thuc hién phan
Ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2g) [50 mg, 0,067
mmol] va 3-(S)-(diflometyl)pyrrolidin hydroclorua [35 mg , 0,222 mmol].
'H-NMR (CDsOD) &: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,81
(1H, td, J = 57,0, 5,7 Hz), 5,22 (1H, d, J = 2,0 Hz), 4,88 (1H, d, J = 2,0 Hz), 4,22
(1H, d, J = 3,4 Hz), 3,72 (1H, td, J = 8,2, 4,2 Hz), 2,98-2,83 ( 2H, m), 2,76-2,52
(5H, m), 2,44 (2H, d, J = 7,3 Hz), 2,17 (1H, dd, J = 13,2, 8,3 Hz), 2,07-1,93 (3H,
m), 1,84 -1,24 (11H, m), 1,06 (3H, d, J = 6,3 Hz), 1,03 (3H, d, ] = 6,8 Hz), 0,59
(3H, s).
Khéi luong chinh xac = 463,32 (CasHysFaNO) Obs. khéi luong = 464,35 (M+H)

[Vi du 34]
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Téng hop (1R,3R)-5-(2-((1R,328,7aR,E)-1-((S)-1-((S)-3-(diflometyl)pyrrolidin-
1-yD)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chét B022)

Hop ch4t B022 [10,5 mg, 0,024 mmol] thu dugc bang cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 s dung hop chét (2b) [55 mg, 0,077
mmol] va 3-(S)-(diflometyl)pyrrolidin hydroclorua [25 mg, 0,208 mmol].
'H-NMR (CD;0D) &: 6,21 (1H, d, J = 10,7 Hz), 5,89 (1H, d, J = 10,7 Hz), 5,78
(1H, td, J = 57,0, 6,0 Hz), 4,06-3,95 ( 2H, m), 2,82 (2H, d, J = 18,8, 10,0 Hz),
2,66—2,50 (4H, m), 2,44-1,92 (11H, m), 1,86-1,23 (13H, m), 1,05 3H, d, ] =6,3
Hz), 0,60 (3H, s).
Khéi luong chinh xac = 437,31 (CasHy FaNO,) Obs. khéi luong = 438,35 (M+H)
[Vidu 35]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(diflometyl)pyrrolidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat B023)

Hop chat B023 [9,0 mg, 0,020 mmol] thu duoc bang cach thuc hién phan
tmg theo céach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(S)-(diflometyl)pyrrolidin hydroclorua [33 mg, 0,209 mmol].
'H-NMR (CD;OD) é: 6,27 (1H, d, J = 10,7 Hz), 6,05-5,76 (2H, m), 5,05 (2H, d,
J=6,3 Hz), 4,42-4,36 (2H, m), 3,25 (1H, t, ] =9,5 Hz), 3,03 (2H, t, ] = 7,1 Hz),
2,91-2,72 (5H, m), 2,66 (1H, 4, J = 13,7, 4,4 Hz), 2,48 (1H, 4, ] = 13,4, 4,1 Hz),
2,32-1,96 (7H, m), 1,93-1,29 (10H, m), 1,10 (3H, d, J = 6,3 Hz), 0,63 (3H, s).

Khéi lugng chinh xdc = 449,31 (Cy7H, F2NO,) Obs. khdi lugng = 450,30 (M-+H)
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[Vidu 36]
Téng hop (1R,38,7)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3-
(diflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit B024)

Hop chit B024 [7,2 mg, 0,016 mmol] thu duoc bé”mg cach thuc hién phan
g theo céach tuong tu nhu trong Vi du 1 str dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(R)-(diflometyl)pyrrolidin hydroclorua [45 mg, 0,372 mmol].
'H-NMR (CD;0D) &: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,75
(1H, td, J"= 57,0, 5,0 Hz), 5,28 (1H, d, T = 2,4, 1,5 Hz), 4,89 (1H, dd, T =2,4, 1,0
Hz), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,09 (1H, m), 2,86 (1H, 4, ] = 12,2, 3,4 Hz),
2,61-1,19 (27H, m), 1,04 (3H, d, ] = 6,3 Hz), 0,59 (3H, s).
Khéi luong chinh xéc = 449,31 (Co7H4 FaNO,) Obs. khéi lugng = 450,45 (M+H)
[Vidu 37]
Téng hop (1R,28,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-
(diflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét B0025)

Hop chat B025 [7,0 mg, 0,015 mmol] thu duoc béng cach thuc hién phan
ung theo cach tuong ty nhu trong Vi du 1 sur dung hop chét (2g) [50 mg, 0,067
mmol] va 3-(R)-(diflometyl)pyrrolidin hydroclorua [25 mg, 0,206 mmol].
'H-NMR (CD;0D) &: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 10,7 Hz), 5,75
(1H, td, J = 57,3, 5,2 Hz), 5,22 (1H, d, T = 1,5 Hz), 4,89 (1H, s), 4,22 (1H, d,J =
3,4 Hz), 3,72 (1H, td, J = 8,1, 4,4 Hz), 2,86 (1H, dd, J = 11,0, 4,0 Hz), 2,63-1,24

(29H, m), 1,04 3H, d, J = 7,3 Hz), 1,04 3H, d, J = 6,8 Hz), 0,58 (3H, s).
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Khéi luong chinh xac = 463,32 (CasHyFaNO,) Obs. khdi luong = 464,35 (M-+H)
[Vidu 38]
Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3-(diflometyl)pyrrolidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chit B026)

Hop chit B026 [7,2 mg, 0,016 mmol] thu dugc bﬁng cach thyc hién phan
g theo céach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [55 mg, 0,077
mmol] va 3-(R)-(diflometyl)pyrrolidin hydroclorua [27 mg , 0,226 mmol].
'H-NMR (CD;OD) é: 6,22 (IH, d, J=10,7 Hz), 5,89 (1H, d, J = 10,7 Hz), 5,76
(1H, td, J = 57,0, 5,0 Hz), 4,06-3,96 ( 2H, m), 2,84 (1H, dd, J = 12,0, 3,8 Hz),
2,65-2,52 (5H, m), 2,47-1,49 (21H, m), 1,40-1,22 (4H, m), 1,05 (3H, d, ] = 6,3
Hz), 0,60 (3H, s).
Khéi luong chinh xac = 437,31 (CasHy F2NO,) Obs. khéi lugng = 438,3 (M+H)
[Vidu 39]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(diflometyl)pyrrolidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit B027)

Hop chat B027 [11,0 mg, 0,025 mmol] thu dugc bang cach thuc hién phan
g theo céach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(R)-(diflometyl)pyrrolidin hydroclorua [25 mg, 0,206 mmol].
'H-NMR (CD;0D) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, ] = 11,2 Hz), 5,77
(1H, td, I = 57,0, 5,0 Hz), 5,05 (2H, d, J = 6,3 Hz), 4,43-4,34 (2H, m), 2,85 (1H,

dd, J=12,2,3,9 Hz), 2,71-2,25 (11H, m), 2,07-1,92 (4H, m), 1,83-1,24 (10H, m),
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1,05 (3H, d, J = 6,3 Hz), 0,61 (3H, s).
Khéi luwong chinh xdc = 449,31 (C7H4 FaNO,) Obs. khéi luong = 450,45 (M+H)
[Vi du tham khéo 5]

Téng hop 3-(S)-(1,1-difloetyl)pyrrolidin hydroclorua (Hop chat 3b6)

[Cong thic hda hoc 27]
Oxi héa Swern MeMgBr Oxi héa Swern
BocN BocN H Bocf\O_{ BOCW
—_— B
'\/>ﬂOH — l\/>‘§o : OH O
3b1 3b2 . 3b3 3b4
DAST HCl dioxit  H-CJ .
F
- BOCN: > (F ——> HED*F
3b5 3b6
Bude 1

Khi lam lanh dén -78°C, dung dich chta dimetyl sulfoxit [4,1 mL, 58
mmol] trong diclometan [10 mL] dugc thém vao dung dich oxalyl clorua [2,45
mL, 28,6 mmol] trong diclometan [25 mL] va hon hop duoc khudy & cling nhiét
do trong 10 phut. Dung dich chta t-butyl (S)-3 —(hydroxymetyl)pyrrolidin—1-
cacboxylat [3,84 g, 19,1 mmol] trong diclometan [15 mL] dugc thém vao hon hop.
Hdn hop duge khudy & -78°C trong 45 pht. Trietylamin [15 mL, 92 mmol] duoc
bd sung vao hdn hop va hdn hop nay dugc tiép tuc khudy & cing nhiét do trong
30 phut. Hon hop phan tmg dugc lam 4m dén 0°C va khudy & ciing nhiét d6 trong
30 phut. Hé théng phan ung dugc dap tit bang nudc va duoc chiét bang
diclorometan. L&p hitu co duge 1am kho trén magie sulfat khan va duoc cd dac
duéi ép suat giam. Phan cin dugc tinh ché bing sic ky cot silica gel dé thu duoc

t-butyl (S)-3-formylpyrrolidin-1-cacboxylat (Hop chét 3b2) [3,78 g, 19,0 mmol]
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(Hiéu suit = 99%).
'H-NMR(CDCl;) é: 9,69 (1H, J = 1,5 Hz), 3,72-3,65 (1H, m), 3,53-3,35 (3H, m),
3,03 (1H, s), 2,25-2,05 (2H, m), 1,46 (9H, s).
Budc 2

Metylmagié bromua [1 M trong THF, 15,1 mL, 15,1 mmol] dugc thém
vao dung dich chura t-butyl (S)-3-formylpyrrolidin-1-cacboxylat (Hop chét 3b2)
[2,00 g, 10 mmol] trong THF [40 mL] & -78°C trong moi trudng khi nito, va hon
hop phan Umg duogc khudy & cting nhiét d6 trong 1 gid. Hé thdng phéan mg dugc
Jam 4m dén 0°C va duoc khudy thém trong 1 gid. Hon hgp phan ﬁﬁg duoc dap tat
bang dung dich nuéc amoni clorua bdo hda va chiét bang etyl axetat. Lép hitu co
dugc lam kho trén magie sulfat khan va dugc co dac dudi ap sudt giam. Phan cin
duoc tinh ché bang sic ky cot silica gel dé thu duoc t-butyl (S)-3-(1-
hydroxyetyl)pyrrolidin-1-cacboxylat (Hop chét 3b3) [1,60 g, 7,41 mmol] (Hiéu
sudt = 74%).
'H-NMR(CDCl5) 6: 3,70-2,90 (5H, m), 2,15-2,03 (1H, m), 1,46 (9H, s), 1,30-1,21
(4H, m).
Budce 3

Khi lam lanh dén -78°C, dung dich chtra dimetyl sulfoxit [1,6 mL, 23
mmol] trong diclometan [10 mL] duoc thém vao dung dich oxalyi clorua [1 mL,
11,7 mmol] trong diclometan [10 mL] va hdn hop duge khudy & cung nhiét do
trong 10 phat. Dung dich chtra t-butyl (S)-3-(1-hydroxyetyl)pyrrolidin-1-
cacboxylat (Hop chit 3b3) [1,60 g, 7,41 mmol] trong diclometan [10 mL] dugc
thém vao hdn hop. Hon hop duogc khudy & -78°C trong 45 phit. Trietylamin [4,2

mL, 30 mmol] duge bd sung vao hdn hop va hdn hop nay dugc tiép tuc khudy &
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cling nhiét d6 trong 30 phiit. Hon hop phan tng duoc lam 4m dén 0°C va khuly
& cung nhiét d6 trong 30 phut. Ho6n hop phén tmg duogc dap t4t bing nudc va duoc
chiét bang diclometan. Lép hitu co duoc lam khé trén magie sulfat khan va dugce
cd dic dudi 4p suat giam. Phan ciin dugc tinh ché bang séc ky cot silica gel dé thu
duoc t-butyl (S)-3-axetylpyrrolidin-1-cacboxylat (Hop chét 3b4) [1,45 g, 6,80
mmol] (Hiéu suét = 91%).
'"H-NMR(CDCl5) §: 3,65-3,10 (5H, m), 3,14 (1H, s), 2,08 (3H, s), 2,05-1,95 (ZH,
m), 1,46 (9H, s).
Budc 4

Dung dich chtra t-butyl (S)-3-axetylpyrrolidin-1-cacboxylat (Hop chét
3b4) [1,10 g, 5,16 mmol] trong diclometan [20 mL] dugc lam lanh dén 0°C.
DAST [0,93 mL, 2,5 mmol] dugc thém vao. Hon hop phéan tmg duge khudy qua
dém va 1am 4m dén nhiét d6 phong. Hon hop phéan tmg dugc lam lanh bang nudc
d4 va duoc dap tit cin than bang nudce. Hon hop nay duoc chiét bang diclometan
& nhiét do phong va 1dp hitu co dugc rira bang dung dich nuéc natri hydro
cacbonat bdo hoa. Lép hitu co duge lam kho trén magie sulfat khan va duge ¢d
dac trong diéu kién ap sudt gidm, va phﬁn can duogc tinh ché bf‘?mg sdc ky cot silica
gel dé thu dugc t-butyl (S)-3-(1,1-difloetyl)pyrrolidin-1-cacboxylat (Hop chét
3b5) [0,58 g, 2,5 mmol] (Hiéu sult = 48%).
Bude 5

Dung dich chtra t-butyl (S)-3-(1,1-difloetyl)pyrrolidin-1-cacboxylat (Hop
chét 3b5) [0,58 g, 2,5 mmol] & trén trong hydro clorua in-dioxan 4 M [10 mL]
duoc khudy & nhiét d phong qua dém. C6 dic hdn hop phan tng trong diéu kién

4p sudt giam dé thu duoc 3-(S)~(1,1-difloetyl)pyrrolidin hydroclorua (Hop chét
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3b6) [354 mg, 2,06 mmol].

'H -NMR(DMSO0-d6) §: 9,40 (2H, s), 3,40-3,0 (4H, m), 2,92-2,38 (1H, m), 2,05-
2,00 (1H, m), 1,90-1,80 (1H, m), 1,65 (3H, t, J = 20 Hz).

[Vi du tham khao 6]

Téng hop 3-(R)-(1,1-difloetyl)pyrrolidin hydroclorua (3b12)

[Cong thiric hda hoc 28]
Oxi héa Swern MeMgBr Oxi hoda Swern
H
BOCID,,,,\ ) Bocl\£>_lu\< Bocf\o‘..,{ : BOC[\O””<
OH O : OH 0
3b7 3b8 3b9 3b10
DAST HCl dioxit  H-CI

e ch‘x\/>,.,,€F e HI\E>””§F
3b11 3b12

Budce 1

t-Butyl (R)-3-formylpyrrolidin-1-cacboxylat (Hop chat 3b8) [2,42 g, 12,1
mmol] thu duoc bang cach thuc hién phén Gng theo cach tuong tu nhu trong bude
1 cua Vi du tham khao 5 bang cach st dung t-butyl (R) -3-
(hydroxymetyl)pyrrolidin-1-cacboxylat (3b7) [3,16 g, 15,7 mmol] lam nguyén
liéu ban dau.
Budce 2

Thu dugc t-Butyl (R)-3-(1-hydroxyetyl)pyrrolidin-1-cacboxylat (Hop
chét 3b9) [1,64 g, 7,62 mmol] bang cach thuc hién phan tng theo cach tuong tu
nhu trong buéc 2 cta Vi du tham khao 5 bing cach st dung t -butyl (R)-3-
formylpyrrolidin-1-cacboxylat (Hop chat 3b8) [2,42 g, 12,1 mmol] 1am nguyén
liéu ban dau.

Budce 3
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t-Butyl (R)-3-axetylpyrrolidin-1-cacboxylat (Hop ch4t 3b10)[1,50 g, 7,03
mmol] thu dugc bang cach thuc hién phan tmg theo cach twong tu nhu trong bude
3 ctia Vi du tham khéo 5 bang cach st dung t-butyl (R) -3-(1-
hydroxyetyl)pyrrolidin-1-cacboxylat (Hop chat 3b9) [1,64 g, 7,62 mmol] lam
nguyén liéu ban dau. (Hiéu suat = 92%)

Budc 4

DAST [1,8 mL, 13,6 mmol] dugc thém vao dung dich chua t-butyl (R)-3-
axetylpyrrolidin-1-cacboxylat (Hop chit 3b10) [1,50 g, 7,03 mmol] trong
diclometan [30 mL] & 0°C va hdn hop dugc khudy & nhiét d6 phong qua dém.
Sang hom sau, DAST [1,8 mL, 13,6 mmol] duoc bd sung thém vao hon hop va
hdn hop nay duoc khudy thém & nhiét do phong trong 1 ngdy. Hon hop phan tng
duoc lam lanh dén 0°C, dugc dap tat béng dung dich nudc natri cacbonat bdo hoa
va duoc chiét bang diclometan. Lép hitu co duge lam khd trén magie sulfat khan
va duoc co dac dudi ap suét giam. Phan cin duoc tinh ché béng sdc ky cot silica
gel dé thu duoc t-butyl (R)-3-(1,1-difloetyl)pyrrolidin-1-cacboxylat (Hop chat
3b11) [0,87 g, 3,7 mmol] (Hiéu suat = 53%).

Budc 5

3-(R)-(1,1-difloetyl)pyrrolidin hydroclorua (3b12) [0,63 g, 3,7 mmol] thu
dugc bang cach thuc hién phan tmg theo cach twong tu nhu trong bude 5 ciia Vi
du tham khdo 5 st dung t-butyl (R) -3-(1,1-difloetyl)pyrrolidin-1-cacboxylat
(Hop chét 3b11) [0,87 g, 3,7 mmol] lam nguyén liéu ban dau. (Hiéu suat = 100%)
'H-NMR (DMSO-Dg) 8: 9,60 (1H, br s), 9,40 (1H, br s), 3,37-3,30 (1H, br m),
3,25-3,00 (3H, br m), 2,96-2,81 (1H, m), 2,12-2,03 (1H, m), 1,91-1,77 (1H, m),

1,66 3H, t, 7 = 19,3 Hz).
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[Vi du 40]

Téng hop (1R,3S,7)-5-(2-((1R,3aS,7aR, E)-1-((S)-1-((S)-3-(1,1-
| difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit B028)

Hop cht B028 [12,7 mg, 0,027 mmol] thu duge bang cach thuc hién phan

g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(S)-(1,1-difloetyl)pyrrolidin hydroclorua (3b6) [45 mg, 0,262 mmol].
'"H-NMR (CD;0D) é&: 6,31 (1H, d, J = 10,7 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J = 2,4, 1,0 Hz), 4,33 (1H, d, J = 5,4 Hz), 4,14-4,09 (1H, m), 3,43 (1H,
dd, J = 10,7, 8,3 Hz), 3,25-2,78 (8H, m), 2,51 (1H, dd, J = 13,7, 3,4 Hz), 2,28-
1,97 (7H, m), 1,92-1,28 (17H, m), 1,11 (3H, d, J = 6,3 Hz), 0,63 3H, d, J = 7.3
Hz).

[Vidu 41]

Téng hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR, E)-1-((S)-1-((S)-3-(1,1-
difloetyl)pyrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét B029)

Hop chat B029 [5,8 mg, 0,012 mmol] thu dugc béng cach thuc hién phan

g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2g) [50 mg, 0,067
mmol] va 3-(S)-( 1.,1-diﬂoetyl)pyrrolidin hydroclorua (3b6) [35 mg, 0,204 mmol].
'H-NMR (CD;OD) &: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,22
(1H, d, J = 1,5 Hz), 4,89 (1H, d, J = 1,5 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72 (1H,
td, J = 8,2, 4,2 Hz), 3,01 (1H, t, J = 9,0 Hz), 2,87 (1H, dd, ] = 12,0, 3,7 Hz), 2,82~

2,38 (8H, m), 2,17 (1H, dd, J = 13,2, 8,3 Hz), 2,06-1,94 (4H, m), 1,88-1,43 (13H,
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m), 1,39-1,24 (3H, m), 1,06 (3H, d, J = 6,8 Hz), 1,04 (3H, d, ] = 7,3 Hz), 0,59 (3H,
s).
Khéi lugng chinh xdc = 477,34 (Ca9HysFaNO,) Obs. khéi lugng = 478,45 (M+H)
[Vidu 42]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(1,1-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét B030)

Hop chit B030 [13,5 mg, 0,030 mmol] thu duge bang cach thuc hién phan
'l'mg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [55 mg, 0,077
mmol] va 3-(S)-(1,1-difloetyl)pyrrolidin hydroclorua (3b6) [29,2 mg, 0,216
mmol].
"H-NMR (CD;OD) &: 6,21 (1H, d,J=11,2 Hz), 5,89 (1H, d, I = 11,2 Hz), 4,06-
3,95 (2H, m), 2,93 (1H, t, ] = 9,0 Hz), 2,83 (1H, dd, J = 12,0, 3,2 Hz), 2,73-2,50
(4H, m), 2,42-2,31 (4H, m), 2,23-1,47 (20H, m), 1,41-1,22 (3H, m), 1,06 (3H, d,
J=6,3 Hz), 0,60 (3H, s).
Khéi luong chinh xéc = 451,33 (Co7Hu3FaNO,) Obs. khéi luong = 452,45 (M+H)
[Vidu 43]
Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(1,1-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2metylenxyclohexan-1,3-diol (Hop chat B031)

Hop ch4t B031 [12,9 mg, 0,028 mmol] thu dwgc bang cach thuc hién phan
tng theo cich tuong tu nhu trong Vi du 1 st dung hop chat (2¢) [50 mg, 0,069

mmol] va 3-(S)-(1,1-difloetyl)pyrrolidin hydroclorua (3b6) [35 mg, 0,204 mmol].

109



48411 110/379

'H-NMR (CD;OD) é: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,05
(2H, d, ] = 6,3 Hz), 4,43-4,34 (2H, m), 3,42 (1H, dd, J = 10,7, 8,3 Hz), 3,24-2,78
(7H, m), 2,66 (1H, dd, J = 13,2, 4,4 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,32-
1,97 (7H, m), 1,83-1,30 (13H, m), 1,12 (3H, d, ] = 6,8 Hz), 0,64 (3H, s).
Khdi lugng chinh xac = 463,33 (C,3H43F2NO,) Obs. khdi luong = 464,3 (M+H)
[Vi du 44]
Tong hop (1R,3S,7)-5-(2-((1R,3a8,7aR ,E)-1-((S)-1-((R)-3-(1,1-
difloetyl)pyrrolidin- 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyli&en)—4-metylenxyclohexan- 1,3-diol (Hop chat B032)

Hop chit B032 [12,7 mg, 0,027 mmol] thu dugc b%mg cach thuc hién phan
tmg theo c4ch tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123
mmoll va 3-(R)-(1,1-difloetyl)pyrrolidin hydroclorua (3b12) [50 mg, 0,291
mmol].
'H-NMR (CD;OD) &: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J = 2,2, 1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,10 (1H, m), 3,12-3,00
(2H, m), 2,94-2,75 (5H, m), 2,66 (2H, d, J = 7,3 Hz), 2,51 (1H, dd, J =13,4,3.2
Hz), 2,26 (1H, dd, J = 13,7, 6,8 Hz), 2,13-1,94 (5H, m), 1,90-1,23 (16H, m), 1,09
(3H, d, J =6,3 Hz), 0,62 (3H, s).

Khéi lugng chinh xdc = 463,33 (CasHisF2NO,) Obs. khéi lugng = 464,45 (M+H)

[Vidu 45]
Téng hop (1R,2S,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(1,1-
difloetyl )pyrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét B033)
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Hop chit B033 [6,8 mg, 0,014 mmol] thu dugce bang cach thyc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2g) [50 mg, 0,067
mmol] va 3-(R)-(1,1-difloetyl)pyrrolidin hydroclorua (3b12) [25 mg, 0,146
mmol].
'H-NMR (CDs;0D) 8: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,22
(1H, d, ] =2,0 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72 (1H, td, J = 8,2, 4,2 Hz), 2,39-
1,94 (16H, m), 1,88-1,22 (16H, m), 1,05 (6H, d, ] = 6,8 Hz), 1,03 (6H, d, ] = 6,8
Hz), 0,59 (3H, s).

Khéi Iuong chinh xéc = 477,34 (CaoHisFaNO,) Obs. khéi lugng = 478,5 (M+H)

[Vi du 46]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(1,1-
difloetyl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chéat B034)

Hop chit B034 [11,8 mg, 0,026 mmol] thu dugc béﬁg cach thuc hién phan
Ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [55 mg, 0,077
mmol] va 3-(R)-(1,1-difloetyl)pyrrolidin hydroclorua (3b12) [28,2 mg, 0,164
mmol].
'H-NMR (CD;0OD) 8: 6,21 (1H, d, J = 10,7 Hz), 5,89 (1H, d, ] = 10,7 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, dd, J = 12,0, 3,7 Hz), 2,74-2,50 (5H, m), 2,46-2,12 (7H,
m), 2,07-1,47 (17H, m), 1,35 (2H, ddd, J = 23,4, 10,7, 2,9 Hz), 1,26 (1H, dd, J =
18,5, 9,3 Hz), 1,05 (3H, d, J = 6,8 Hz), 0,60 (3H, s).

Khéi luong chinh xdc = 451,33 (Ca7H43F2NO;) Obs. khéi luong = 452,3 (M+H)
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[Vidu 47]
Téng hop (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-3-(1,1-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B035)

Hop chit B035 [12,9 mg, 0,028 mmol] thu duge bang cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(R)-(1,1-difloetyl)pyrrolidin hydroclorua (3b12) [26 mg, 0,152
mmol].
'H-NMR (CDs;0D) &: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,3 Hz), 4,43-4,34 (2H, m), 3,17-3,05 (2H, m), 2,99-2,64 (8H, m), 2,48
(1H, dd, J = 13,2, 3,9 Hz), 2,31-2,25 (2H, m), 2,16-1,96 (5H, m), 1,78-1,28 (13H,
m), 1,10 (3H, d, J = 6,3 Hz), 0,63 (3H, s).
Khéi lugng chinh xéc = 463,33 (CasHyFaNO;) Obs. khéi lugng = 464,5 (M+H)
[Vi du tham khao 7]

Téng hop 3-(R)-(2,2-difloetyl)pyrrolidin hydroclorua (3b16)

[Cong thirc hoa hoc 29]
H-CI
BocN BocN HN
o] F F
3b13 3b14 3b15 3b16
Buée 1

Khi 1am lanh dén -78°C, dung dich chtra dimetyl sulfoxit [1,0 mL, 14
mmol] trong diclometan [10 mL] duoc thém vao dung dich oxalyl clorua [0,66
mL, 7,7 mmol] trong diclometan [10 mL], va hdn hop duoc khudy & cling nhiét

do trong 10 phut. Dung dich chira t-butyl-3-(R)-(2-hydroxyetyl)pyrrolidin-1-
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cacboxylat (Hop chét 3b13) [1,0 g, 4,64 mmol] trong diclometan [10 mL] duoc
thém vao hdn hop. Hdn hop duoc khudy & -78°C trong 1 gid. Trietylamin [3,3
mL, 23 mmol] dugc thém vao hdn hop va hdn hgp nay dugc tiép tuc khudy & cling
nhiét dé trong 40 phut. Hon hgp phan tmg dugc 1am 4m dén 0°C va khudy & cing
nhiét d6 trong 30 phit. Hén hop phan tmg duogc dép tit bang nuéce va chiét bang
etyl axetat. L&p hitu co duge lam kho trén magie sulfat khan va dugce cd dédc dudi
&p suit giam. Phin cin duoc tinh ché bang sic ky cot silica gel dé thu duoc t-
butyl-3 —(R)—(2-oxoetyl)pyrrolidin-1-cacboxylat (Hop chit 3bl4) [0,85 g, 4,0
mmol] (Hiéu suét = 86%). .
Budc 2

DAST [0,7 mL, 5 mmol] dugc thém vao dung dich chtra t-butyl-3-(R)-(2-
oxoetyl)pyrrolidin-1-cacboxylat (Hop chat 3bl14) [0,85 g, 4,0 mmol] trong
diclometan [20 mL] & 0°C, va hon hop duoc khudy & nhiét d6 phong qua dém.
Hon hop phan tmg duoc lam lanh dén 0°C, duge dap tit bang nudc va duge chiét
bang diclometan. Lép hitu co duge rira bang dung dich nudc natri hydro cacbonat
bao hoa, 1am kho trén magie sulfat khan va c6 ddc duéi ap suit giam. Phan cin
duogc tinh ché bang sic ky cot silica gel dé thu duoc t-butyl-3-(R)-(2,2-
difloetyl)pyrrolidin-1-cacboxylat (Hop chit 3b15) [799 mg, 3,4 mmol] (Hiéu sudt
= 85%).
Bude 3

Dung dich chira t-butyl-3-(R)-(2,2-difloetyl)pyrrolidin-1-cacboxylat (Hop
chét 3b15) [799 mg, 3,4 mmol] trong hydro clorua 4 M trong dioxan [6 mL] duogc
khudy & nhiét d6 phong qua dém. Hn hop phéan tmg dugc c6 dic trong diéu kién

ap suit giam va duoc lam khé dé thu duoc 3-(R)-(2,2-difloetyl)pyrrolidin
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hydroclorua (Hop chét 3b16) [562,7 mmol] (Hiéu suit = 96%).

'H-NMR (DMSO-d6) 8: 9,88 (2H, br s), 5,90 (1H, tt, J = 55,9, 3,8 Hz), 3,53 (2H,
d, T=40,5Hz), 3,29 (1H, brs), 2,95 (1H, brs), 2,62-2,54 (1H, m), 2,33-2,20 (1H,
m), 2,11-1,99 (2H, m), 1,80-1,65 (1H, m).

[Vi du tham khao 8]

Téng hop 3-(S)-(2,2-difloetyl)pyrrolidin hydroclorua (3b20)

[Cong thtic hoa hoc 30]
H-ClI
BocN™T\ BocN7\ BocNT\ HNTN
D g Sy e B e M
0 F F
3b17 3b18 3b19 3b20
Budc 1

t-Butyl-3-(S)-(2-oxoetyl)pyrrolidin-1-cacboxylat (Hop chat 3b18) [0,72 g,
3,4 mmol] thu duoc bang cach thuc hién phan Gmg theo cach twong tu nhu trong
budc 1 cua Vi du tham khao 7, sir dung t-butyl-3-(S)-(2-hydroxyetyl)pyrrolidin-1-
cacboxylat (Hop chat 3b17) [1,0 g, 4,64 mmol] lam nguyén liéu ban dau. (Hiéu
sudt = 73%)
Budc 2

t-Butyl-3-(S)-(2,2-difloetyl)pyrrolidin-1-cacboxylat (Hop chét 3b19) [679
mg, 2,89 mmol] thu dugc bang cach thuc hién phan tng theo cich tuwong tu nhu
trong budc 2 cta Vi du tham khao 7 str dung t-butyl-3-(S)-(2-oxoetyl)pyrrolidin-
1-cacboxylat (Hop chét 3b18) [0,72 g, 3,4 mmol] lam nguyén liéu ban dau. (Hiéu
suit = 62%)

Budc 3
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3-(S)-(2,2-Pifloetyl)pyrrolidin hydroclorua (Hop chét 3b20) [524,9 mg,
3,06 mmol] thu duoc bang cach thuc hién phan tmg theo cach tuong tu nhur trong
budc 3 cia Vi du tham khao 7 str dung t-butyl-3 -(S)-(2,2-difloetyl)pyrrolidin-1-
cacboxylat (Hop chit 3b19) [679 mg, 2,89 mmol] 1am nguyén liéu ban dau. (Hiéu
suat = sb luong)
[Vi du 48]
Téng hop (1IR,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-y1)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylcyclohexan-1,3-diol (Hop chét B036)

Hop chdt B036 [17,2 mg, 0,037 mmol] thu dugc bang cach thuc hién phan
g theo cach tuong ty nhu trong Vi du 1 sir dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(R)-(2,2-difloetyl)pyrrolidin hydroclorua (3b16) [50 mg, 0,292
mmol].
"H-NMR (CDgFOD) 5: 6,32 (1H, d, J = 10,7 Hz), 6,12-5,81 (2H, m), 5,28 (1H, d,
J=1,0 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,10 (1H, m), 3,45 (1H, dd, J = 10,2,
7.8 Hz), 3,23-3,18 (2H, m), 2,95-2,80 (3H, m), 2,74 (1H, t, J = 10,2 Hz), 2,59-
2,45 (2H, m), 2,30-1,90 (8H, m), 1,89-1,31 (14H, m), 1,11 (3H, d, ] = 6,3 Hz),
0,63 (3H, s).
Khéi luong chinh xac = 463,33 (CasHysF2NO,) Obs. khéi luong = 464,5 (M+H)
[Vidu 49]
Tong hop (1R,3S,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit B037)
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Hop chat B037 [24,1 mg, 0,052 mmol] thu dugc bang cach thuc hién phan
tmg theo céach tuong tu nhu trong Vi du 1 sir dung hop chét (2a) [90 mg, 0,123
mmol] va 3-(S)-(2,2-difloetyl)pyrrolidin hydroclorua (3b20) [50 mg, 0,292
mmol].
'H-NMR (CD;0D) 8: 6,32 (1H, d, J = 10,7 Hz), 6,09 (1H, d, J = 10,7 Hz), 5,98
(1H, tt, J = 3,0, 56,0 Hz), 5,29 (1H, t, J = 1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,12
(1H, td, J= 6,5, 3,3 Hz), 3.55 (1H, dd, J= 11,0, 8,1 Hz), 3,41-3,34 (2H, m), 3,08-
2,93 (4H, m), 2,88 (1H, dd, J = 12,0, 3,7 Hz), 2,69-2,55 (1H, m), 2,51 (1H, dd, J
= 13,7, 3,4 Hz), 2,35-2,04 (8H, m), 2,01-1,96 (3H, m), 1,90-1,33 (16H, m), 1,13
(3H, d, J = 6,8 Hz), 0,63 (3H, s).
Khéi luong chinh x4c = 463,33 (CasHyFaNO,) Obs. khdi lugng = 464,5 (M+H)
[Vidu 50]
Tong hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-(2,2-
diﬂoetyl)pyrrblidin- 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chit B038)

Hop chit B038 [10,2 mg, 0,021 mmol] thu duoc bﬁng cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2g) [55 mg, 0,074
mmol] va 3-(R)-(2,2-difloetyl)pyrrolidin hydroclorua (3b16) [40 mg, 0,184
mmol].
'H-NMR (CD;0D) &: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,88
(1H, tt, ] = 56,6, 4,6 Hz), 5,22 (1H, d, J = 1,5 Hz), 4,22 (1H, d, J = 3.4 Hz), 3,72
(1H,td, 1 = 8,1, 4,2 Hz), 2,94 (1H, t, = 8,3 Hz), 2,86 (1H, dd, ] = 12,4, 4,1 Hz),
2,68-2,52 (3H, m), 2,33-2,03 (9H, m), 1,98-1,24 (20H, m), 1,05 3H, d, J =7,0

Hz), 1,03 (3H, d, J = 6,3 Hz), 0,96-0,87 (1H, m), 0,58 (3H, s).
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Khéi lugng chinh xac = 477,34 (CaoHusF2NO,) Obs. khdi lugng = 478,3 (M+H)
[Vidu 51]
Téng hop (1R,28,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((5)-3-(2,2-
difloetyl)pyrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét B039)

Hop chit B039 [9,2 mg, 0,019 mmol] thu dugc bang cich thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2g) [55 mg, 0,074
mmol] va 3-(S)-(2,2-difloetyl)pyrrolidin hydroclorua (3b20) [40 mg, 0,134
mmol].
'H-NMR (CD;OD) é: 6,33 (1H, d, J = 10,7 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,87
(1H, tt, ] = 56,6, 4,6 Hz), 5.22 (1H, d, J = 1,5 Hz), 422 (1H, d, ] = 3,4 Hz), 3,72
(1H, td, ] = 8,1, 4,4 Hz), 2,86 (1H, dd, J = 12,4, 4,1 Hz), 2,79-2,68 (2H, m), 2,59
(1H, dd, 1= 13,4, 4,1 Hz), 2,39-1,21 (23H, m), 1,64 (3H, d, J = 6,3 Hz), 1,03 (3H,
d, J=7,0 Hz), 0,58 (3H, s).
Khéi luwong chinh xéc = 477,34 (Co9H4sFaNO,) Obs. khéi lugng = 478,35 (M+H)
[Vidu 52]
Tong hop (1R,3R)-5-(2-((1R,3a8S,7aR, E)-1-((S)-1-((R)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B040)

Hop chit B040 [11,4 mg, 0,025 mmol] thu dwgc bang cach thuc hién phan
g theo céach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(R)-(2,2-difloetyl)pyrrolidin hydroclorua (3b16) [30 mg, 0,175

mmol].
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'H-NMR (CDsOD) 8: 6,26 (1H, d, J = 11,2 Hz), 5,96 (1H, tt, J = 56,5, 4,0 Hz),
5,92 (1H, d, J = 11,2 Hz), 5,05 (2H, d, ] = 5,9 Hz), 4,39 (2H, ddd, J = 14,3, 7,2,
4,5 Hz), 3,44 (1H, dd, I = 10,7, 7,8 Hz), 3,24-3,12 (2H, m), 2,94-2,82 (3H, m),
2,74 (1H, t, 1 =10,2 Hz), 2,66 (1H, dd, J = 13,2, 4,4 Hz), 2,56 (1H, q, ] = 8,1 Hz),
2,48 (1H, dd, J = 13,7, 3,9 Hz), 2,34-2,17 (3H, m), 2,08-1,93 (SH, m), 1,33-1,28
(10H, m), 1,12 (3H, d,J = 6,3 Hz), 0,63 (3H, s).
Khoi luong chinh x4c = 463,32 (Cy3Ha3FoNO,) Obs. khdi lugng = 464,35 (M+H)
[Vidu 53]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(2,2-
difloetyl)pyrrolidin-1 -yl)propan—2—yl)—7a—metyloctahyd1‘0-4H-inden-4—
- yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit B041)

Hop chat B041 [11,8 mg, 0,026 mmol] thu dugc béng cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(S)-(2,2-difloetyl)pyrrolidin hydroclorua (3b20) [30 mg, 0,175
mmol].
'H-NMR (CD;0D) 6: 6,26 (1H, d, J = 11,2 Hz), 5,96 (2H, tt, J = 56,5, 4,0 Hz),
5,92 (2H, d, J = 11,2 Hz), 5,05 (2H, d, J = 5,9 Hz), 4,39 (2H, ddd, J = 14,4, 7,1,
4,4 Hz), 3,37 (1H, dd, J = 10,2, 8,3 Hz), 3,26-3,20 (1H, m), 3,15-3,05 (1H, m),
2,92-2,74 (4H, m), 2,66 (1H, dd, J = 13,4, 4,1 Hz), 2,62-2,53 (1H, m), 2,48 (1H,
dd, J = 13,4, 4,1 Hz), 2,32-2,19 (3H, m), 2,08-1,92 (5H, m), 1,83-1,30 (10H, m),
1,11 (3H, d,J=6,3 Hz), 0,63 (3H, s).
Khéi luong chinh x4c = 463,32 (CasHysF2NO,) Obs. khéi luong = 464,40 (M+H)

[Vi du 54]
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Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B042)

Hop chit B042 [14,2 mg, 0,031 mmol] thu duoc bé'lng cach thuc hién phan
g theo cch tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(R)-(2,2-difloetyl)pyrrolidin hydroclorua (3b16) [30 mg, 0,175
mmol].
1H—NMR (CD;0D) &: 6,21 (1H, d, J = 11,2 Hz), 5,92 (1H, tt, J = 56,5, 4,2 Hz),
5,819‘ (1H, d, J = 10,0 Hz), 4,06-3,95 (2H, m), 3,17 (1H, t, ] = 8,3 Hz), 2,97-2,80
(3H, m), 2,61-1,91 (15H, m), 1,86-1,26 (13H, m), 1,08 (3H, d, J = 6,8 Hz), 0,61
(3H, s).
Khéi 1u£_mg chinh x4c = 451,33 (Ca7H43F,NO,) Obs. khdi lwgng = 452,30 (M+H)
[Vidu 55]
Téng hop (1R,3R)-5-(2-((1R,3a$S,7aR E)-1-((S)-1-((S)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét B043)

Hop chat B043 [8,3 mg, 0,018 mmol] thu dugc bang cach thuc hién phan
tng theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(S)-(2,2-difloetyl)pyrrolidin hydroclorua (3b20) [30 mg, 0,175
mmol].
'H-NMR (CD;0D) &: 6,21 (1H, d, J = 10,7 Hz), 5,91 (1H, tt, J = 56,6, 4,0 Hz),
5,89 (1H, d, J = 10,7 Hz), 4,05-3,96 (2H, m), 3,05-2,80 (3H, m), 2,65-2,39 (8H,

m), 2,23-1,90 (10H, m), 1,87-1,25 (14H, m), 1,07 3H, d, J = 6.3 Hz), 0,61 (3H,
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s).

Khéi Iwong chinh x4c = 451,33 (C7H3F2NO,) Obs. khoi luong = 452,25 (M+H)
[Vidu 56]

Téng hop (1R,38,7)-5-(2-((1R,3a$S,7aR,E)-1-((2S)-1-(3-hydroxy-3-
(triflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit B044a, Hop chat
B044b)

[Cong thuc hoa hoc 31] .

CF3
HNC,d?

~Sie” K,CO3, DMF

3b21

850" BSO™

2a B044-TBSLP B044-TBSMP

i TBAF, THF l TBAF, THF

Budce 1

Dung dich chira hop chat (2a) [100 mg, 0,137 mmol], trietyl[3-
(triflometyl)pyrrolidin-3-yljoxysilan (Hop chéat 3b21) [80 mg, 0,297 mmol] va
kali cacbonat [60 mg, 0,434 mmol] trong DMF [1 mL] dugc khudy & 60°C qua
dém. Hon hop phan tmg duoc dap tit bang nudc mudi bio hoa va chiét bang etyl

axetat. Lop hitu co duge 1am kho trén magie sulfat khan va dugc c6 déc dudi ap
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sut giam. Phin cin dugc tinh ché bing séc ky cot silica gel dé thu dugc san phim
muc tiéu c6 dd phan cuc thap (Hop chit B044-TBSLP) [32,2 mg, 0,039 mmol]
va san phAm muc tiéu ¢6 do phan cuc cao (Hop chit B044-TBSMP) [35,5 mg,
0,043 mmol].
Budc 2a

TBAF [1 M trong THF, 0,5 mL, 0,5 mmol] dugc thém vao dung dich chtra
hop chit B044-TBSLP [32,2 mg, 0,039 mmol] trong THF [1 mL] va hon hop nay
duoc khudy & 50°C qua dém. Hon hop phéﬂn‘l’mg duoe dap tit bang magie hydro
cacbonat bdo hoa va 16p hitu co dugc riré bz"mg nude mudi bio hoa, 1am khé trén
magie sulfat khan va c¢6 dac dudi ap sudt giam. Phan cin dugc tinh ché bang
HPLC dé thu duoc hop chat B044a [7,7 mg, 0,016 mmol].
"H-NMR (CD;OD) &: 6,27 (1H, d, J = 11,2 Hz), 6,04 (1H, d, J = 11,2 Hz), 5,24
(1H, dd, J=2,4, 1,5 Hz), 4,30 (1H, t, ] = 6,0 Hz), 4,12-4,00 (1H, m), 2,92 (1H, d,
J=10,7 Hz), 2,84-2,73 (2H, m), 2,52-2,41 (3H, m), 2,28-2,08 (5H, m), 2,02-1,22
(18H, m), 1,00 (3H, d, J = 6,3 Hz), 0,55 (3H, s).
Khdi luong chinh xéc = 483,3 (Co7HyF3NO3) Obs. khdi lugng = 484,3 (M+H)
Budc 2b

Hop chit B044-TBSMP [35,5 mg, 0,043 mmol] dugc xt ly theo cach
tuong tu nhu trong budc 2a dé thu duoc Hop chit B044b [10,0 mg, 0,021 mmol].
'"H-NMR (CD;0OD) &: 6,27 (1H, d, J = 11,2 Hz), 6,04 (1H, d, J = 10,7 Hz), 5,24
(1H, dd, J=2,4, 1,0 Hz), 4,30 (1H, t, J = 5,9 Hz), 4,08 (1H, dt, J = 10,9, 3,8 Hz),
2,84-2,41 (7H, m), 2,26-1,20 (24H, m), 1,00 3H, d, J = 6,3 Hz), 0,55 (3H, s).

Khéi luong chinh x4c = 483,3 (Ca7H40F3NO3) Obs. khéi lugng = 484,3 (M+H)
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[Vidu 57]
Téng hop (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((2S)-1-(3-hydroxy-3-
(triflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B045a, Hop chat B045b)

Hop chat B045a [9,3 mg, 0,020 mmol] va hop chat B045b [7,9 mg, 0,017
mmol] thu dugc bang cach thuc hién phan tng theo cich tuong tu nhu trong Vi
du 56 st dung hop chit 2b [100 mg, 0,139 mmol] va trietyl[3-
(triflometyl)pyrrolidin-3-yl]oxysilan (Hop chét 3b21) [100,4 mg, 0,373 mmol]
lam nguyén liéu ban dau. .

Hop chét B045a

IH-NMR (CD;0D) 8: 6,21 (1H, d, J = 10,7 Hz), 5,88 (1H, d, J = 11,2 Hz), 4,06-
3,94 (2H, m), 3,08 (1H, d, = 11,2 Hz), 2,94 (1H, q, T = 8,0 Hz), 2,83 (1H, dd, J
= 11,2, 4,4 Hz), 2,74-2,55 (3H, m), 2,48-2,37 (3H, m), 2,26-2,03 (6H, m), 2,02-
1,95 (2H, m), 1,94-1,24 (15H, m), 1,05 (3H, d, J = 6,3 Hz), 0,60 (3H, s).

Khéi luong chinh x4c = 471.30 (CasHyoF3NO3) Obs. khéi lugng = 472.25 (M+H)

Hop chit B045b

IH-NMR (CD:OD) 8: 6,21 (1H, d, T = 10,7 Hz), 5,89 (1H, d, J = 11,2 Hz), 4,06-
3.94 (2H, m), 2,85-2,75 (4H, m), 2,66 (1H, dd, T = 15,6, 7,3 Hz), 2,61-2,13 (8H,
m), 2,10-1,98 (2H, m), 1,93-1,24 (13H, m), 1,06 GH, d, J = 6,8 Hz), 0,60 (3H, ).
Khéi Iuong chinh xdc = 471,30 (CagHsoFsNOs) Obs. khéi luong = 472,25 (M-+H)
[Vi du 58]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-hydroxy-3-

(triflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit B046a, Hop chét
B046b)

Hop chit B046a [8,1 mg, 0,017 mmol] va hop chat B046b [5,6 mg, 0,012
mmol] thu dugc bing cach thuc hién phan tmg theo cach twong tw nhu trong Vi
du 56 st dung hop chit 2c [100 mg, 0,137 mmol] va trietyl[3-
(triflometyl)pyrrolidin-3-yl]oxysilan (Hop chat 3b21) [144,3 mg, 0,536 mmol]
lam nguyén liéu ban dau.

Hop chit B046a

IH-NMR (CD;O0D) 8: 6,26 (1H, d, J = 10,7 Hz), 5,91 (1H, d, J = 11,2 Hz), 5’,'05
(2H, d, J = 6,8 Hz), 4,43-4,35 (2H, m), 3,03 (1H, d, J = 11,2 Hz), 2,91-2,83 (2H,
m), 2,69-2,17 (10H, m), 2,08-2,00 (2H, m), 1,95-1,85 (2H, m), 1,70-1,49 (6H, m),
1,40-1,25 (3H, m), 1,05 (3H, d, J = 6,3 Hz), 0,61 (3H, s).

Khdi luong chinh xdc = 483,3 (Ca7H40F3NO3) Obs. khéi lugng = 484,25 (M+H)

Hop chit B046b

'TH-NMR (CD3OD) 3: 6,26 (1H, d, J = 1‘1,2 Hz), 591 (1H, d, J = 10,7 Hz), 5,05
(2H, d, J=6,8 Hz), 4,39 (2H, ddd, J = 13,9, 7,1, 4,6 Hz), 2,87-2,77 (4H, m), 2,71-
2,65 (2H, m), 2,50-2,18 (6H, m), 2,09-2,00 (2H, m), 1,98-1,90 (2H, m), 1,71-1,52
(6H, m), 1,39-1,25 (3H, m), 1,06 (3H, d, J = 6,3 Hz), 0,61 (3H, s).

Khéi luong chinh xdc = 483,3 (Co7Hs0F3NO3) Obs. khéi lugng = 484,30 (M+H)
[Vidu 59]

Tong hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
(diflometoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B047)
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Hop ch&t B047 [14,5 mg, 0,031 mmol] thu dugc bang cach thyc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2a) [50 mg, 0,069
mmol] va 3-(S)-(diflometoxy)pyrrolidin hydroclorua [30 mg, 0,173 mmol].
'H-NMR (CD;0D) é: 6,40 (1H, t, J = 75,0 Hz), 6,33 (1H, d, J = 11,2 Hz), 6,09
(1H, d, = 11,2 Hz), 5,29 (1H, dd, T = 2,2, 1,2 Hz), 4,80-4,75 (1H, m), 4,35 (1H,
| t,J =5,9 Hz), 4,17-4,10 (1H, m), 3,03 (1H, dd, J = 11,2, 5,9 Hz), 2,95-2,85 (2H,
m), 2,74 (1H, dd, J = 11,0, 3,2 Hz), 2,67-2,60 (1H, m), 2,55-2,42 (3H, m), 2,30-
2,20 (2H, m), 2,08-1,95 (4H, m), 1,93-1,83 (3H, m), 1,77-1,22 (10H, m), 1,08 (3H,
d,J=6,3 Hz), 0,61 (3H, s).
Khéi luong chinh xac = 465,31 (Cy7H41F2NO3) Obs. khdi luong = 466,30 (M+H)
[Vidu 60] |
Tong hop (1R,3S,7)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3-
(diflometoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B043)

Hop chit B048 [9,2 mg, 0,020 mmol] thu dugc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chat (2a)l [50 mg, 0,069
mmol] va 3-(R)-(diflometoxy)pyrrolidin hydroclorua [30 mg, 0,173 mmol].
"H-NMR (CD;0D) &: 6,39 (1H, t, J = 75,0 Hz), 6,33 (1H, d, ] = 11,2 Hz), 6,09
(1H, d, J = 11,2 Hz), 5,29 (1H, dd, J = 2,4, 1,5 Hz), 4,80-4,73 (1H, m), 4,35 (1H,
t, J = 6,1 Hz), 4,17-4,10 (1H, m), 2,90-1,94 (14H, m), 1,89 (3H, t, J = 5,4 Hz),
1,74-1,24 (10H, m), 1,07 (3H, d, ] = 6,8 Hz), 0,61 (3H, s).

Khéi lugng chinh xéc = 465,31 (Co7HyF2NO3) Obs. khéi lugng = 466,40 (M+H)
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[Vidu 61]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
(diflometoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B049)

Hop chit B049 [13,4 mg, 0,029 mmol] thu dugc béng cach thyc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 3—(S)-(diﬂometoxy)pyrrolidiﬁ hydroclorua [30 mg, 0,173 mmol].
"H-NMR (CD;0D) 8: 6,39 (1H, t, J = 75,0 Hz), 6,27 (1H, d, ] = 11,2 Hz), 5,92
(1H, d, ] = 11,2 Hz), 5,06 (2H, dd, ] = 7,0, 2,0 Hz), 4,77-4,72 (1H, m), 4,40 (2H,
ddd, J = 14,0, 7,0, 4,5 Hz), 2,96 (1H, dd, J = 11,0, 6,1 Hz), 2,90-2,76 (2H, m),
2,70-2,60 (2H, m), 2,54-2,18 (8H, m), 2,09-1,85 (4H, m), 1,71—1,50 (6H, m), 1,42~
1,25 (3H, m), 1,07 (3H, d, ] = 6,3 Hz), 0,62 (3H, s).
Khéi luong chinh xdc = 465,31 (Co7Hy F2NO3) Obs. khéi lugng = 466.40 (M+H)
[Vidu 62]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-
(diﬂometoxy)pyrrolidih—1-yl)propan-Z-yl)Ja—metyIoctahydr0—4H-inden-4—
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B050)

Hop chit B0O50 [13,0 mg, 0,028 mmol] thu duge bang cach thuc hién phan
tmg theo céach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069
mmol] va 3-(R)-(diflometoxy)pyrrolidin hydroclorua [30 mg, 0,173 mmol].
'H-NMR (CD;0D) &: 6,44 (1H, t, J = 75,0 Hz), 6,27 (1H, d, J = 11,2 Hz), 5,92
(1H, d, ] = 11,2 Hz), 5,06 (2H, d, J = 5.9 Hz), 4,88-4,84 (1H, m), 4,40 (2H, ddd,

J=143,7,2,4,5Hz),3,08 2H, d, J = 4,4 Hz), 3,06-2,85 (3H, m), 2,71-2,63 (3H,
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m), 2,49 (1H, dd, J = 13,4, 3,7 Hz), 2,35-1,98 (7H, m), 1,78-1,50 (6H, m), 1,41-
1,28 (3H, m), 1,10 (3H, d, J = 6,3 Hz), 0,63 (3H, s).
Khéi lwgng chinh xéc = 465,31 (Ca7Hs1F2NO3) Obs. khdi luong = 466,40 (M-+H)
[Vidu 63]
Tdng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-l—((S)-3-
(diflometoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B0O51)

Hop chit BO51 [7,6 mg, 0,017 mmol] thu dugc b::fmg cach thuc hién phan
tmg theo cich tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50 mg, 0,070
mmol] va 3-(S)-(diflometoxy)pyrrolidin hydroclorua [30 mg, 0,173 mmol].
'H-NMR (CD;0D) &: 6,42 (1H, t, J = 75,0 Hz), 6,22 (1H, d, ] = 11,2 Hz), 5,90
(1H, d, ] = 11,2 Hz), 4,84-4,79 (1H, m), 4,07-3,96 (2H, m), 3,12 (1H, dd, = 11,7,
6,3 Hz), 3,03-2,96 (1H, m), 2,85 (2H, dd, J = 11,5, 3,2 Hz), 2,77-2,50 (4H, m),
2,41 (1H, dd, J = 13,7, 3,4 Hz), 2,33-1,96 (7TH, m), 1,91-1,27 (12H, m), 1,09 (3H,
d, J=6,8 Hz), 0,62 (3H, s).
Khéi luong chinh xéc = 453,31 (CasHy F2NO;3) Obs. khéi lugng = 454,35 (M+H)
[Vidu 64]
Tdong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-
(diflometoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B052)

Hop chat B052 [6,6 mg, 0,015 mmol] thu duge bang cach thuc hién phan
g theo céach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50 mg, 0,070

mmol] va 3-(R)-(diflometoxy)pyrrolidin hydroclorua [30 mg, 0,173 mmol].
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IH-NMR (CD;OD) §: 6,43 (1H, t, J = 75,0 Hz), 6,22 (1H, d, J = 11,2 Hz), 5,90
(1H, d, J = 11,2 Hz), 4,88-4,81 (1H, m), 4,07-3,95 (2H, m), 3,04-2,81 (5H, m),
2,65-2,55 (3H, m), 2,42 (1H, dd, J = 13,4, 3,2 Hz), 2,33-1,97 (7H, m), 1,91-1,27
(12H, m), 1,09 (3H, d, J = 6,8 Hz), 0,62 (3H, s).

Khéi lwong chinh xdc = 453,31 (CagHy 1 F2NO;) Obs. khéi lugng = 454,35 (M+H)
[Vi du tham khao 9]

Tong hop 3-(S)-(2,2-difloethoxy)pyrrolidin hydroclorua (Hop chét 3b24)

. [Cong thiec héa hoc 32]
F F )

Fﬁ\ 'O\)\F H(,.-]., H‘C‘

BOCI\'[\/>< F (S) BocN 1,4-Pioxan H[\O<
OH _2_» ocC o) F 0 =
Dro_p R MO,
F F

3h22 3b23 3524

Budce 1

Natri hydrua [60% trong dau, 0,32 g, 8 mmol] dugc thém vao dung dich
chira t-butyl-3-(S)-hydroxypyrrolidin-1-cacboxylat (Hop chit 3b22)[1,20 g, 6,41
mmol] trong THF [17 mL] & 0°C, va hdn hop nay duoc khudy & 0°C trong 20
phut. Thém 2,2-difloetyl triflometansulfonat [1,65 g, 7,71 mmol] vao hon hop nay
véa hdn hop phan tng duoc khudy & 0°C trong 2 gio. Hon hop phén tmg dugc dap
t4t bang amoni clorua bdo hoa va nudc mudi bio hoa dugc thém vao. Hon hop
nay dugc chiét bang etyl axetat, va 16p hitu co duge lam khd trén magie sulfat
khan va dugc c6 dac dudi ap suét giam. Phén cin duoc tinh ché béng sic ky cot
silica gel dé thu duoc t-butyl-3-(S)-(2,2-difloetoxy)pyrrolidin-1-cacboxylat (Hop
chét 3b23) [1,51 g, 6,01 mmol] (Hiéu suit = 94%) .

Budc 2
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Dung dich chra t-butyl-3-(S)-(2,2-difloetoxy)pyrrolidin-1-cacboxylat
(Hop chit 3b23) [1,51 g, 6,01 mmol] hydro clorua 4 M trong dioxan [15 mL] e
duge khudy & nhiét d6 phong qua dém. Hon hop phan tmg duge c6 dic trong didu
kién 4p suit giam va lam kho dé thu duogc 3-(S)-(2,2-difloetoxy)pyrrolidin
hydroclorua (Hop chét 3b24) [1,12 g, 5,97 mmol] (Hiéu suat = 99%).
"H-NMR (DMSO-Dy) 8: 9,41 (2H, s), 6,14 (1H, tt, J = 54,9, 3,7 Hz), 4,34-4,27
(1H, m), 3,72 (2H, td, J = 15,1, 3,9 Hz), 3,25-3,06 (4H, m), 2,08-2,02 (1H, m),
1,97-1,87 (1H, m). |
(Vi du tham khao 10]

Téng hop 3-(R)~(2,2-difloetoxy)pyrrolidin hydroclorua (Hop chét 3b27)

[Cong thuc hoa hoc 33]
eF | HC
. Fﬁ\go\)\F 1,4—Bioxa11 HNH—CI

BoeN™\, 2y BocN -

) OH ..uO F "“O F

F F
3b25 3b26 3b27

Buéce 1

Thu dugc t-Butyl-3-(R)-(2,2-difloetoxy )pyrrolidin-1-cacboxylat (Hop
chét 3b26) [1,37 g, 5,45 mmol] bang céach thuc hién phan (mg theo cach tuong ty
nhu trong buée 1 cta vi du tham khao 9 st dung t-butyl-3-(R)-hydroxypyrrolidin-
1-cacboxylat (Hop chét 3b25) [1,13 g, 6,04 mmol] lam nguyén liéu ban dau.
(Nang sudt = 90%)

Buéc 2
3-(R)-(2,2-Dbifloetoxy)pyrrolidin hydroclorua (Hop chat 3b27) [1,04 g,

5,54 mmol] thu dugc bang cach thuc hién phan tmg theo c4ch tuwong tu nhu trong
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buéc 2 cia Vi du tham khio 9 bing cach s dung t-butyl-3-(R)-(2,2-
difloetoxy)pyrrolidin-1-cacboxylat (Hop chat 3b26) [1,37 g, 5,45 mmol] lam
nguyén liéu ban dau. (Hiéu suat = 92%)
'"H-NMR (DMSO-Dg) 8: 9,54 (2H, s), 6,14 (1H, tt, ] = 54,9, 3,7 Hz), 4,31 (1H, dd,
J=5.,1,3,2Hz),3,72 (2H, td, J= 15,1, 3,9 Hz), 3,24-3,06 (4H, m), 2,07-2,02 (1H, |
m), 1,98-1,86 (1H, m).
[Vidu 65]
Tong . hop (1R,3S,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(2,2-
diﬂoetéf(y)pyrrolidin— 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat B053)

Hop chit B053 [13,8 mg, 0,029 mmol] thu dugce béng cach thuc hién phan
(g theo cach tuong tu nhu trong Vi du 1 st dung hop chét 2a [50 mg, 0,069
mmol] va 3-(S)-(2,2-difloetoxy)pyrrolidin hydroclorua ( Hop chét 3b24) [40 mg,
213 mmol].
'H-NMR (CD;OD) 8: 6,33 (1H, d, J = 11,2 Hz), 6,10 (1H, d, ] = 11,2 Hz), 5,94
(1H, tt, J = 55,0, 4,0 Hz), 5,29 (1H, dd, J = 2.4, 1,0 Hz), 4,37-4,30 (2H, m), 4,17-
4,10 (1H, m), 3,71 (2H, tdd, J = 14,5, 3,7, 2,8 Hz), 3,28-3,08 (4H, m), 2,92-2,83
(2H, m), 2,76 (1H, t, J = 11,5 Hz), 2,52 (1H, dd, ] = 13,2, 3,4 Hz), 2,30-2,17 (2H,
m), 2,12-2,00 (4H, m), 1,91-1,29 (13H, m), 1,11 (3H, d, J = 6,3 Hz), 0,63 (3H, s).
Khéi luong chinh xéc = 479,32 (CosHasF,NO3) Obs. khéi lugng = 480,4 (M+H)
[Vidu 66]
Téng hop (1IR,3S,7)-5-(2-((1R,3aS,7aR, E)-1-((S)-1-((R)-3-(2,2-

difloetoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B054)

Hop chit B054 [13,7 mg, 0,029 mmol] thu dwoc bang cach thyc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét 2a [50 mg, 0,069
mmol] va 3-(R)-(2,2-difloetoxy)pyrrolidin hydroclorua ( Hop chét 3b27) [35 mg,
187 mmol].
'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,89
(1H, tt, J = 55,4, 4,0 Hz), 5,28 (1H, dd, = 1,2, 2,0 Hz), 4,89 (1H, d, ] = 2,0 Hz),
4,34 (1H, t,J = 5,9 Hz), 4,16-4,10 (2H, m), 3,69-3,54 (2H, m), 2,86 (1H, dd, J =
12,2, 3,4 Hz), 2,68-2,23 (8H, m), 2,13-1,21 (17H, m), 1,04 (3H, d, ] = 6,3 Hz),
0,59 (3H, s).
[Vidu 67]
Téng hop (1R, 3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((5)-3-(2,2-
difloetoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit B055)

Hop chat B055 [15,0 mg, 0,031 mmol] thu duéc bé‘mg cach thuc hién phan
ung th’eo cach tuong tu nhu trong Vi du 1 su dung hop chét 2¢ [50 mg, 0,069
mmol] va 3-(S)-(2,2-difloetoxy)pyrrolidin hydroclorua ( Hop chét 3b24) [40 mg,
213 mmol].
'H-NMR (CD;0D) §: 6,27 (1H, d, J = 11,2 Hz), 5,94 (1H, tt, J = 4,0, 55,0 Hz),
5,93 (1H, d, ] = 11,2 Hz), 5,06 (2H, d, J = 5,9 Hz), 4,43-4,29 (3H, m), 3,78-3,64
(2H, m), 3,28-3,07 (4H, m), 2,87 (2H, dd, J = 12,4, 2,7 Hz), 2,76 (1H, t, J = 11,5
Hz), 2,67 (1H, dd, J = 13,2, 4,4 Hz), 2,49 (1H, dd, J = 13,2, 3,9 Hz), 2,33-2,04

(6H, m), 1,81-1,26 (9H, m), 1,12 (3H, d, J = 6,3 Hz), 0,64 (3H, s).
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Khdi ligng chinh x4c = 479,32 (C,3H43F2NO3) Obs. khéi lwong = 480,35 (M+H)
[Vidu 68]
Téng hop (1IR,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-(2,2-
difloetoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B056)

Hop chat B056 [13,2 mg, 0,028 mmol] thu dugce béing cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét 2¢ [50 mg, 0,069
mmol] va 3-(R)-(2,2-difloetoxy)pyrrolidin hydroclorua ( Hop chat 3b27) [35 mg,
187 mmol].
'H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,89
(1H, tt, ] = 56,0, 4,0 Hz), 5,05 (2H, d, J = 8,0 Hz), 4,42-4,36 (2H, m), 4,17-4,10
(1H, m), 3,70-3,55 (2H, m), 2,85 (1H, dd, J = 12,0, 3,7 Hz), 2,69-2,24 (10H, m),
2,13-1,23 (15H, m), 1,05 (3H, d, ] = 6,3 Hz), 0,61 (3H, s).
Khéi luong chinh x4c = 479,32 (CasHysFaNO3) Obs. khéi luong = 480,35 (M+H)
[Vidu 69]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(2,2-~
difloetoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B057)

Hop chdt B057 [15,1 mg, 0,032 mmol] thu dugc b??lng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 sfr’dung hop chat 2b [50 mg, 0,070
mmol] va 3-(S)-(2,2-difloetoxy)pyrrolidin hydroclorua ( Hop chét 3b24) [40 mg,
214 mmol].

'H-NMR (CD;OD) 8: 6,22 (1H, d, J = 10,7 Hz), 5,94 (1H, tt, J = 55,0, 4,0 Hz),
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5,91 (1H, d, J = 10,7 Hz), 4,33-4,29 (1H, m), 4,07-3,96 (2H, m), 3,71 (2H, dtd, J
=3.0, 14,0, 4,0 Hz), 3,29-3,05 (4H, m), 2,86 (2H, d, J = 12,2 Hz), 2,75 (1H, t,J =
11,5 Hz), 2,60 (1H, dd,v I=134, 3‘,7 Hz), 2,42 (1H, dd, J = 13,4, 3,2 Hz), 2,26-
1,95 (7H, m), 1,88-1,30 (11H, m), 1,11 (3H, d, ] = 6,3 Hz), 0,64 (3H, s).
[Vidu 70]
Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(2,2-
difloetoxy)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B058)

Hop chat B058 [10,3 mg, 0,022 mmol] thu dugc bang cééh thuc hién phan
Umg theo cach tuong ty nhu trong Vi du 1 st dung hop chét 2b [50 mg, 0,070
mmol] va 3-(R)-(2,2-difloetoxy)pyrrolidin hydroclorua (Hop Qhét 3b27) [35 mg,
187 mmol].
'H-NMR (CDsOD) &: 6,21 (1H, d, J = 11,2 Hz), 5,89 (1H, tt, J = 55,0, 4,0 Hz),
5,88 (1H, d,J = 11,2 Hz), 4,16-4,10 (1H, m), 4,06-3,95 (2H, m), 3,62 (2H, tt, ] =
14,4,4,0 Hz), 2,83 (1H, dd, J = 11,7, 3,9 Hz), 2,68-2,56 (4H, m), 2,49 (1H, q,J =
7,8 Hz), 2,40 (1H, dd, ] = 13,2, 3,4 Hz), 2,35-1,21 (21H, m), 1,04 3H, d, J=6,3
Hz), 0.60 (3H, s).
Khéi luong chinh xéc = 467,32 (Co7H4F,NO3) Obs. khéi lugng = 468,25 (M+H)
[Vi du tham khao 11]
Téng hop 3-(S)-(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chét 3b32)

[Cong thuc hda hoc 34]
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BOCWCN BOCWCHO

R
BOCMOH 3 BocN\(R 5

Ts
3b13 3b28 3b29 3b30
H-ClI
S
F F
3b31 3b32
Budc 1

Dung dich chra t-butyl-3-(R)-(2-hydroxyetyl)pyrrolidin-1-cacboxylat
(Hop chat 3b13) [1,05 g, 4,88 mmol] va p-toluensulfonyl clorua [1,08 g, 5,66
mmol] trong pyridin [10 mL] duoc khudy & nhiét d6 phong qua dém. Hén hop .+ ‘
phan tmg duoc chuyén sang nudce mubi va hdn hop nay duoc chiét bang etyl axetat.
Lép hitu co duge 1am khd trén magie sulfat khan va duoc cd dic dudi ap suét
giam. Phan can duoc tinh ché bang sic ky cot silica gel dé thu dugc t-butyl-3-(R)-
(2-(tosyloxy)etyl)pyrrolidin-1-cacboxylat (Hop chét 3b28) [1,46 g, 3,95 mmol]
(Hiéu suit = 81% ).
Budc 2

Kali xyanua [1,009 g, 15,50 mmol] va 18-crown-6 [114 mg, 0,431 mmol]
dugc thém vao dung dich chua t-butyl-3-(R)-(2-(tosyloxy)etyl)pyrrolidin-1-
cacboxylat (Hop chat 3b28) [1,46 g, 3,95 mmol] trong DMF [20 mL] va hén hop
phan tng dugc khudy & 60°C qua dém. Hon hop phan tmg dugc d6 vao nudc
mudi bio hoa & nhiét d6 phong va hon hgp nay dugc chiét bang etyl axetat. L6p
hitu co duge lam khé trén magie sulfat khan va dugc ¢ dic dudi &p suat giam.
Phan cin duge tinh ché bang séc ky cot silica gel dé thu duge t-butyl-3-(S)-(2-
xyanoetyl)pyrrolidin-1-cacboxylat (Hop chét 3b29) [0,74 g, 3,3 mmol] (Hiéu suat

= 68%).
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Buée 3

Dung dich chira t-butyl-3-(S)-(2-xyanoetyl)pyrrolidin-1-cacboxylat (Hop
chét 3b29) [0,74 g, 3,3 mmol] trong toluen [30 mL] dugc lam lanh dén -78°C
trong mdi truong khi nito. Dung dich chira diisobutyl nhom hydrua (DIBAL-H)
trong toluen [1,5 M, 4 mL, 6 mmol] dugc thém vao dung dich nay va hdn hop nay
duoc khudy & cing nhiét do trong 1,5 gid. Hon hop phan tmg dugc lam 4m dén
nhiét do phong va dugc dap tat béng nudc amoni clorua bio hoa. Dung dich natri
hyd roxit 2 M [10 mL] duoc thém vao hdn hop va hdon hop ndy duoc khudy &
nhiét 6 phong trong 30 phit. Hon hop nay duge chiét bang etyl axetat va 16p hitu
co duocrua bé“mg dung dich nugc amoni clorua bo hoa, 1am kho trén magie sulfat
khan, va ¢ dic duéi 4p suét giam. Tinh ché phan cin bang sic ky cot silica gel
dé thu duoc t-butyl-3-(S)-(2-oxopropyl)pyrrolidin-1-carboxylat (Hop chét 3b30)
[280 mg, 1,23 mmol] (Hiéu suit = 37%).
- Budc 4

Dung dich chira t-butyl-3-(R)-(2-oxopropyl)pyrrolidin-1-cacboxylat (Hop
chét 3b30) [280 mg, 1,23 mmol] trong diclometan [10 mL] dugc lam lanh dén
0°C, DAST [0,60 mL, 4,55 mmol] dugc thém vao dung dich va hdn hop nay dugc
khudy qua dém. Sang hém sau, DAST [0,60 mL, 4,55 mmol] dugc bd sung thém
vao hon hop & 0°C va hdn hop nay duge khudy thém trong 1 ngay. Hon hop phan
ting duoc lam lanh dén 0°C, dap t4t bang dung dich natri hydro cacbonat bdo hoa
va chiét bang etyl axetat. Lép hitu co dugc 1am khé trén magie sulfat khan va
duoc b dic dudi 4p suit giam. Phan cin duge tinh ché bang séc ky cot silica gel
dé thu duogc t-butyl-3-(S)-(3,3-diflopropyl)pyrrolidin-1-cacboxylat (Hop chét

3b31) [230,1 mg, 0,923 mmol] (Hiéu sudt = 75%) .
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Bude 5

Dung dich chua t-butyl-3-(S)-(3,3-diflopropyl)pyrrolidin-1-cacboxylat
(Hop chit 3b31) [230,1 mg, 0,923 mmol] trong hydro clorua 4 M trong dioxan [5
mL, 20 mmol] duoc khudy & nhiét d6 phong qua dém. Hon hop phéan tng dugc
c6 dic trong didu kién 4p sudt giam va lam khd dé thu dugc 3-(S)-(3.3-
diflopropyl)pyrrolidin hydroclorua (Hop chit 3b32) [173,7 mg, 0,923 mmol]
(Hiéu suit = 100%).
'"H-NMR (DMSO-Dy) &: 9,22 (2H, s), 6,07 (1H, tt, ] = 56,7, 4,3 Hz), 3,35-3,15
(2H, m), 3,09-3,00 (1H, m), 2,68 (1H, dd, J = 11,4, 8,7 Hz), 2,23-2,11 (1H, m),
| 2,08-1,98 (1H, m), 1,91-1,76 (2H, m), 1,56-1,39 (3H, m).
[Vi du tham khao 12]

Téng hop 3-(R)-(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chét 3b37)

[Cong thic hda hoc 35]
BocN™\ ., BocN™\ BocN™\ BocN™\
O g 2D o O 0" o
3b17 3b33 3b34 3b35
H-Cl
BocNT\ HN
S, PN N SN
F F
3b36 3b37
Budce 1

Dung dich chtta t-butyl-3-(S)-(2-hydroxyetyl)pyrrolidin-1-cacboxylat
(Hop chat 3b17) [1,06 g, 4,92 mmol], p-toluensulfonyl clorua [1,08 g, 5,66 mmol]
va 4- dimetylaminpyridin [20 mg, 0,163 mmol] trong pyridin [10 mL] dugc khudy
& nhiét d phong trong 1,5 gid. Hon hop phan tng duge d6 vao nuéc mudi va hdn

hop nay duoc chiét bang etyl axetat. Lép hitu co duge 1lam khé trén magie sulfat

135



48411 136/379

khan va dugc cb dic dudi 4p sudt giam. Phan cin dugc tinh ché bang sic ky cot
silica gel d& thu duge t-butyl-3-(S)-(2-(tosyloxy)etyl)pyrrolidin-1-cacboxylat
(Hop chét 3b33) [1,28 g, 3,46 mmol] (Hiéu suit = 70% ).
Budc 2

Kali xyanua [618 mg, 9,49 mmol] va 18-crown-6 ete [97,2 mg, 0,368
mmol] duoc thém vao dung dich chira t-butyl-3-(S)-(2-(tosyloxy)etyl)pyrrolidin-
1-cacboxylat (Hop chét 3b33) [1,28 g, 3,46 mmol] trong DMF [20 mL] va hén
hop phan timg dugce khudy & 60°C qua dém. Hon hgp phén tmg dugc d6 vao nudc
mubi bdo hda va hdn hop nay chiét bang etyl axetat. L&p hitu co dugce lam kho
trén magie sulfat khan va dugc c6 dac du6i ap suat giam. Tinh ché phan cin bang
sic ky cot silica gel dé thu duogc t-butyl-3-(R)-(2-xyanoetyl)pyrrolidin-1-
cacboxylat (Hop chét 3b34) [0,81 g, 3,46 mmol] (Hiéu suét = 100%).
Bude 3

Dung dich chtra t-butyl-3-(R)-(2-xyanoetyl)pyrrolidin-1-cacboxylat (Hop
chit 3b34) [0,81 g, 3,46 mmol] trong toluen [30 mL] duoc lam lanh dén -78°C
trong moi truong khi nito. Dung dich chira diisobutyl nhom hydrua (DIBAL—H)
trong toluen tl,S M, 5,4 mL, 8,1 mmol] dugc thém vao dung dich va hon hop nay
duoc khudy & cung nhiét do trong 1,5 gid. Hon hop phan tng dugc lam 4m dén
nhiét d6 phong va duogc dap t4t bang amoni clorua bdo hoa. Dung dich natri
hydroxit 2M [10 mL] duoc thém vao hdn hop va hdn hop nay duge khudy & nhiét
d6 phong trong 30 phtt. Hon hop nay duoc chiét bang etyl axetat, 16p hitu co
duge rira bang dung dich nuéc amoni clorua bdo hoa, lam khé trén magie sulfat
khan, va co dac duéi ap suét giam. Phan cin dugc tinh ché b%lng sdc ky cot silica

gel dé thu dugc t-butyl-3-(R)-(2-oxopropyl)pyrrolidin-1-cacboxylat (Hop chét
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3b35) [447,3 mg, 1,97 mmol] (Hiéu sudt = 54%)).
Budc 4

Dung dich chira t-butyl-3-(R)~(2-oxopropyl)pyrrolidin-1-cacboxylat (Hop
chét 3b35) [447,3 mg, 1,97 mmol] trong diclometan [30 mL] dugc lam lanh dén
0°C va DAST [0,63 mL, 4,77 mmol] dugc thém vao dung dich va hdn hop nay
duge khudy qua dém. Sang hom sau, DAST [0,63 mL, 4,77 mmol] dugc bb sung
thém vao hdn hop & 0°C va hdn hop nay dugc tiép tuc khudy trong 1 ngdy. Hon
hop phan ung duge lam lanh dén 0°C, dép tit bang dung dich nudc natri hydro
cacbonat bio hoa va chiét bang etyl axetat. Lép hitu co dugce lam khé trén magie
sulfat khan va duoc ¢6 dac dudi ap suét giam. Phan cin dugc tinh ché b%mg sic
ky cot silica gel dé thu dugc t-butyl-3-(R)-(3,3-diflopropyl)pyrrolidin-1-
cacboxylat (Hop chét 3b36) [269,7 mg, 1,08 mmol].
Budce 5

Dung dich chira t-butyl-3-(R)-(3,3-diflopropyl)pyrrolidin-1-cacboxylat
(Hop chét 3b36) [269,7 mg, 1,08 mmol] trong hydro clorua 4 M tfong dioxan [5
mL, 20 mmol] duoc khudy & nhiét &6 phong qua dém. Hon hop phéan tmg duoc
cd dic trong didu kién 4p suat gidm va lam kho dé thu duoc 3-(R)-(3,3-
diflopropyl)pyrrolidin hydroclorua (Hop chit 3b37) [203,2 mg, 1,08 mmol] (Hiéu
sudt = 100%).
'H-NMR (DMSO-Dg) &: 9,03 (2H, s), 6,03 (1H, tt, ] = 56,8, 4,3 Hz), 3,24 (1H, dd,
J=11,2, 7,8 Hz), 3,19-3,13 (1H, m), 3,06-2,98 (1H, m), 2,65 (1H, dd, J = 11,2,
8,8 Hz), 2,18-2,10 (1H, m), 2,08-1,97 (1H, m), 1,87-1,73 (2H, m), 1,53-1,36 (3H,

m).
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[Vidu 71]
Téng hop (IR,3S,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(3,3-
diflopropyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B059)

Hop chit B059 [12,3 mg, 0,257 mmol] thu dugc bé“lng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2a) [50,0 mg, 0,069
mmol] va 3-(S)-(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chét 3b32) [30 mg,
0,162 mmol].
'I’H—Nl\/[R (CD;0D) é: 6,30 (1H, d, J = 11,4 Hz), 6,07 (1H, d, J = 11,4 Hz), 5,83
(1H, tt, ] = 56,9, 4,4 Hz), 5,27 (1H, dd, J = 2,3, 1,4 Hz), 4,33 (1H, t, ] = 5,9 Hz),
4,13-4,07 (1H, m), 2,91-2,83 (2H, m), 2,65-2,58 (1H, m), 2,54-2,43 (2H, m), 2,238-
1,20 (32H, m), 1,03 (3H, d, J = 6,4 Hz), 0,58 (3H, s).
Khdi luong = 477,34 (CaoHusF2NO,) Obs. khdi lugng = 478,25 (M+H)
[Vidu 72]
Tong hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(3,3-
diflopropyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B060)

Hop chit B059 [12,3 mg, 0,257 mmol] thu duoc bé‘mg cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [50,0 mg, 0,069
mmol] va 3-(S)-(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chét 3b32) [30 mg,
0,162 mmol].
"H-NMR (CD;OD) &: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,85

(1H, tt, J = 56,0, 4,0 Hz), 5,28 (1H, dd, J = 2,0, 1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz),
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4,15-4,10 (1H, m), 2,86 (1H, dd, J = 12,0, 4.6 Hz), 2,79-2,70 (2H, m), 2,51 (1H,
dd, J = 13,4, 3,2 Hz), 2,40-1,24 (28H, m), 1,05 (3H, d, J = 6,8 Hz), 0,59 (3H, s).
[Vidu 73]

Téng hop (1R,3R)—5—(2—((1R,3aS,7aR,E)-1-((S)—l—((S)—S-(3,3-
diflopropyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chéat B061)

Hop }chét B061 [14,7 mg, 0,31 mmol] thu duoc bang cach thuc hién phan

ung theo cach trong tu. nhu trong Vi du 1 st dung hop chat (20) [50,0 mg, 0,069
mmol] va 3-(S)-(3 ;3—diﬂopropyl)pynolidin hydroclorua (Hop chét 3b32) [30 mg,
0,162 mmol].

[Vidu 74]

Tong hop (1R, 3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3-(3,3-
diflopropyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat B062)

Hop chat B062 [17,7 mg, 0,037 mmol] thu dugc béng cach thuc hién phan

tmg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50,0 mg, 0,069
mmol] va 3-(R)-(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chét 3b37) [30 mg,
10,205 mmol].

'H-NMR (CD;0D) &: 6,28 (1H, d, J = 11,2 Hz), 5,93 (1H, d, J = 11,2 Hz), 5,91
(2H, tt, J = 57,0, 4,0 Hz), 5,06 (2H, d, J = 5,9 Hz), 4,40 (2H, ddd, J = 14,4, 7,1,
4,4 Hz), 3,51 (1H, dd, J = 11,0, 8,1 Hz), 3,42-3,26 (3H, m), 3,07-2,85 (4H, m),
2,67 (1H,dd, J=13,4, 4,1 Hz), 2,49 (1H, dd, J = 13,7, 3,9 Hz), 2,45-2,20 (4H, m),

2,12-1,95 (3H, m), 1,90-1,33 (15H, m), 1,14 (3H, d, J = 6,8 Hz), 0,65 (3H, s).
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Khéi luong chinh xéc = 477,34 (Ca9HysF2NO,) Obs. khéi lugng = 478,40 (M+H)
[Vidu 75]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(3,3-
diflopropyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B063)

Hop chit B063 [9,8 mg, 0,021 mmol] thu dugc bing céch thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50,0 mg, 0,070
mmorl] va 3-(S)~(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chét 3b32) [30 mg,
0,162 mmol]. .
'H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,0 Hz), 5,89 (2H, 4, J = 11,0 Hz), 5,85
(1H, tt, J = 4,5, 57,0 Hz), 4,06-3,95 (2H, m), 2,92 (1H, t, ] = 8,5 Hz), 2,83 (1H,
dd,J=11,7,3,9 Hz), 2,68-2,55 (2H, m), 2,52—2,45 (1H, m), 2,41 (1H, dd,J =133,
3,2 Hz), 2,32-1,22 (31H, m), 1,05 (3H, d, J = 6,4 Hz), 0,60 (3H, s).
Khéi luong chinh xdc = 465,34 (CosHisFaNO,) Obs. khéi lugng = 466,30 (MH+H)
[Vidu 76]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1—((S)-1-((R)—3—(3,3-
diflopropyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B064)

Hop chit B064 [10,3 mg, 0,022 mmol] thu du’éc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50,0 mg, 0,070
mmol] va 3-(R)-(3,3-diflopropyl)pyrrolidin hydroclorua (Hop chat 3b37) [40 mg,
0,215 mmol].

'H-NMR (CD;OD) 8: 6,21 (1H, d, J = 11,2 Hz), 5,88 (1H, d, J = 11,2 Hz), 5,85

140



48411 141/379

(1H, tt, J= 57,0, 4,0 Hz), 4,06-3,95 (2H, m), 2,83 (1H, dd, J = 12,0, 3,7 Hz), 2,77-
2,70 (2H, m), 2,59 (1H, dd, I = 13,4, 3,7 Hz), 2,42-1,21 (31H, m), 1,05 3H, d, J
= 6.8 Hz), 0,60 (3H, s).
Khdi lwong chinh x4c = 465,34 (CasHisF2NO,) Obs. khéi luong = 466,35 (M+H)
[Vidu 77]
Téng hop (1R,3S,72)-5-(2-((1R,3a8S,7aR,E)-7a-metyl-1-((S)-1-((S)-3-
(triflometoxy)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B065)

Hop chét B065 [ 5,7 mg, 0,012 mmol] thu duoc Béng cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [50,0 mg, 0,069
mmol] va 3-(S)-(triflometyletoxy)pyrrolidin hydroclorua [35 mg , 0,183 mmol].
'H-NMR (CD;OD) 8: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, ] = 11,2 Hz), 5,28
(1H, dd, J = 1,8, 1,0 Hz), 4,89 (1H, dd, J = 1,8, 1,0 Hz), 4,86-4,30 (2H, m), 4,34
(1H, t, J = 5,9 Hz), 4,14-4,05 (1H, m), 2,86 (2H, dd, J = 10,7, 5,9 Hz), 2,81-2,75
(1H, m), 2,62 (1H, dd, J = 10,7, 2,4 Hz), 2,51 (1H, dd, J = 13,2, 3,4 Hz), 2,38-
2,16 (6H, m), 2,07-1,87 (7H, m), 1,73-1,21 (11H, m), 1,06 3H, t, J = 3,1 Hz),
0,59 (3H, s).
Khéi luong chinh x4c = 483,30 (Ca7HsF3NOs) Obs. khéi lugng = 484,35 (M+H)
[Vidu 78]
Tong hop (1R,38S,7)-5-(2-((1R,3aS,7aR, E)-7a-metyl-1-((S)-1-((R)-3-
(triflometyletoxy)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B066)

Hop chat B066 [6,1 mg, 0,013 mmol] thu dugc bang céch thuc hién phan

141



48411 142/379

tmg theo cach tuong tu nhu trong Vidu 1 str dung hop chét [2a] [50,0 mg, 0,069
mmol] va 3-(R)-~(triflometyletoxy)pyrrolidin hydroclorua [35 mg , 0,183 mmol].
'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J] = 11,2 Hz), 5,28
(1H, dd, ] = 2,4, 1,5 Hz), 4,89 (1H, dd, = 2,2, 1,5 Hz), 4,86-4,82 (1H, m), 4,34
(14, t, J=5,9 Hz), 4,15-4,09 (1H, m), 2,86 (1H, dd, J = 12,2, 3,4 Hz), 2,78 (1H,
dd, J = 11,2, 2.4 Hz), 2,67-2,62 (2H, m), 2,55-2,43 (2H, m), 2,35-2,20 (4H, m),
2,07-1,91 (4H, m), 1,88 (2H, t, J = 5,9 Hz), 1,75-1,63 (2H, m), 1,60-1,21 (8H, m),
1,04 (3H, d, = 6,8 Hz), 0,59 (3H, s).
Khéi luong chinh xac = 483,30 (Ca7H4oF3NO3) Obs. khéi lugng = 484,20 (M+H)
[Vidu 79]
Téng hop (1R,38)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((S)-3-
(triflometoxy pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4- |
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat B067)

Hop chat B067 [5,7 mg, 0,012 mmol] thu duoc bang cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2¢) [50,0 mg, 0,069
mmol] va 3-(S)-(triflometyletoxy)pyrrolidin hydroclorua [35 mg , 0,183 mmol].
'H-NMR (CD;OD) &: 6,27 (1H, d, J = 10,7 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 7,3 Hz), 4,88-4,30 (2H, m), 4,42-4,36 (2H, m), 2,89-2,77 (3H, m), 2,65
(2H, td, J=13,0, 4,0 Hz), 2,48 (1H, dd, J = 13,4, 4,1 Hz), 2,40-2,22 (7H, m), 2,07-
1,90 (5H, m), 1,60 (7H, tt, J = 24,6, 8,1 Hz), 1,38-1,21 (4H, m), 1,05 3H, d, J =
6,3 Hz), 0,61 (3H, s).

Khéi luong chinh xéc = 483,30 (Ca7HiF3NO;3) Obs. khéi luong = 484,40 (M+H)
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[Vi du 80]
Téng hop (IR,3S)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((S)-3-
(triflometoxy)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)metylenxyclohexan-1,3-diol (Hop chét B068)

Hop chit B069 [6,8 mg, 0,014 mmol] thu dugc bang cich thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2b) [50,0 mg, 0,070
mmol] va 3-(S)-(triflometyletoxy)pyrrolidin hydroclorua [35 mg , 0,183 mmol].
'"H-NMR (CD;OD) é: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, T = 6,8 Hz), 4,86-4,83 (1H, m), 4,43-4,35 (2H, m), 2,87-2,79 (2H, m),
2,68-2,63 (3H, m), 2,49 (2H, dd, J = 15,9, 6,6 Hz), 2,37-2,20 (5H, m), 2,07-1,90
(4H, m), 1,70-1,21 (10H, m), 1,05 (3H, d, J = 6,3 Hz), 0,61 (3H, s).
Khéi lugng chinh xéc = 483,30 (Ca7HyF3NO;3) Obs. khéi lugng = 484,30 (M+H)
[Vidu 81]
Téng hop (1R,38)-5-(2-((1R,3aS,7aR ,E)-7a-metyl-1-((S)-1-((S)-3-
(triflometoxy)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B069)

Hop chét B069 [6,8 mg, 0,014 mmol] thu dugc bang cach thﬁc hién phan
Ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50,0 mg, 0,070
mmol] va 3-(S)-(triflometyletoxy)pyrrolidin hydroclorua [35 mg , 0,183 mmol].
'H-NMR (CD;OD) &: 6,20 (1H, d, J = 11,0 Hz), 5,87 (1H, d, J = 11,0 Hz), 4,85-
4,80 (1H, m), 4,04-3,93 (2H, m), 2,87-2,73 (3H, m), 2,66-2,53 (2H, m), 2,41-2,11
(7H, m), 2,05-1,47 (12H, m), 1,37-1,23 (3H, m), 1,03 (3H, d, ] = 6,4 Hz), 0,58

(3H, s).
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Khéi luong chinh xdc = 471,30 (CasHyF3NOs3) Obs. khdi lugng = 472,25 (M+H)
[Vidu 82]
Téng hop (1R,3S5)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((S)-1-((R)-3-
(triflometoxy)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét B070)

Hop ch4t B070 [ 6,2 mg, 0,013 mmol] thu dugc bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50,0 mg, 0,070
mmol] va 3-(R)-(triflometyletoxy)pyrrolidin hydroclorua [35 mg , 0,183 mmol].
"H-NMR (CD;0D) é: 6,20 (1H, d, J = 11,4 Hz), 5,87 (1H, d, ] = 11,0 Hz), 4,85-
4,81 (1H, m), 4,04-3,93 (2H, m), 2,82 (1H, dd, J = 11,7, 3,9 Hz), 2,78 (1H, dd, J
=3,0, 12,0 Hz), 2,66-2,61 (2H, m), 2,57 (1H, dd, J = 13,3, 3,7 Hz), 2,46 (1H, q,J
=79Hz), 2,39 (1H, dd, J = 13,3, 3,2 Hz), 2.34-2.11 (5H, m), 2,05-1,71 (6H, m),
1,65-1,47 (6H, m), 1,38-1,21 (3H, m), 1,03 (3H, d, J = 6,4 Hz), 0,58 (3H, s).
Khéi luong chinh x4c = 471,30 (CasHioF3NO3) Obs. khéi lwong = 472,25 (M+H)
[Vidu 83]
Tong hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-hydroxy-3-
metylpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (hop chat B071)

Hop chdt BO71 [10,7 mg, 0,025 mmol] thu duoc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [50,0 mg, 0,069
mmol] va (S)-3-metylpyrrolidin-3-ol hydroclorua [30 mg, 0,218 mmol].
'H-NMR (CD;OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 10,7 Hz), 5,28

(1H, s), 4,34 (1H, t, ] = 5,9 Hz), 4,18-4,08 (2H, m), 2,86 (1H, dd, J = 12,2, 3,4
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Hz), 2,76 (1H, q, J = 8,0 Hz), 2,63-2,40 (4H, m), 2,35-2,20 (4H, m), 2,07-1,25
(21H, m), 1,05 (3H, d, J = 6,8 Hz), 0,59 (3H, s).
Khéi luong chinh xac = 429,32 (Ca7Hy3NO3) Obs. khéi lugng = 430,30 (M+H)
[Vidu 84]
Téng hop (1R,3S)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-3-hydroxy-3-
metylpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B072)

Hop chét B072 [9,7 mg, 0,023 mmol] thu duoc bang cach thyc hién phéan
ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2b) [50,0 mg, 0,070
mmol] va (S)-3-metylpyrrolidin-3-ol hydroclorua [30 mg, 0,218 mmol].
'H-NMR (CD;0D) 8: 6,21 (1H, d, J = 11,2 Hz), 5,88 (1H, d, ] = 11,2 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, dd, J = 11,7, 3,9 Hz), 2,77 (1H, dd, J = 16,6, 7,3 Hz),
2,61-2,13 (9H, m), 2,06-1,72 (7H, m), 1,69-1,48 (6H, m), 1,40-1,33 (2H, m), 1,33
(3H, s), 1,29-1,21 (1H, m), 1,05 (3H, d, J = 6,3 Hz), 0,59 (3H, s).
Khéi luong chinh xédc = 417,32 (C2sH4sNO3) Obs. khéi lugng = 418,30 (M+H)
[Vidu 85]
Tong hop (1R,35)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((S)-3-hydroxy-3-
metylpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit B073)

Hop chit BO73 [9,6 mg, 0,022 mmol] thu dugc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50,0 mg, 0,069
mmol] va (S)-3-metylpyrrolidin-3-ol hydroclorua [30 mg, 0,218 mmol].

'H-NMR (CD;0D) &: 6,26 (1H, d, T = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05

145



48411 146/379

(2H, d, 1= 6,8 Hz), 4,42-4,36 (2H, m), 2,85 (1H, dd, J = 12,0, 3,7 Hz), 2,77 (1H,
dd, ] = 16,6, 7,3 Hz), 2,67 (1H, dd, J = 13,4, 4,1 Hz), 2,63-2,40 (4H, m), 2,36-
2,25 (4H, m), 2,10-1,90 (3H, m), 1,86-1,75 (2H, m), 1,72-1,50 (6H, m), 1,37 (2H,
td, J = 11,8, 3,1 Hz), 1,33 (3H, s), 1,30-1,21 (2H, m), 1,05 (3H, d, ] = 6,3 Hz),
0,60 (3H, s).
Khéi luong chinh xdc = 429,32 (C»HyNO3) Obs. khéi lugng = 430,30 (M+H)
[Vidu 86]
Téng hop (IR,3S,Z)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3-hydroxy-3-
metylpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)—4—metylenxyélohexan—1,3-diol (hop chit BO74)

Hop chat B074[10,3 mg, 0,024 mmol] thu duoc bang cach thue hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chat (2a) [50,0 mg, 0,069
mmol] va (R)-3-metylpyrrolidin-3-ol hydroclorua [30 mg, 0,218 mmol].
'H-NMR (CDs0D) &: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, T = 11,2 Hz), 5,28
(ylH, dd, J =24, 1,5 Hz), 4,34 (1H, t, ] = 6,1 Hz), 4,16-4,05 (1H, m), 2,86 (1H,
dd,J=12,0,3,7Hz), 2,75-2,53 (3H, m), 2,51 (1H, dd, J = 13,4, 3,7 Hz), 2,38 (1H,
d,J=9,8 Hz), 2,34-2,22 (3H, m), 2,07-1,77 (9H, m), 1,73-1,36 (9H, m), 1,33 (3H,
s), 1,31-1,23 (3H, m), 1,05 (3H, d, J = 6,3 Hz), 0,59 (3H, s).
Khéi lugng chinh xéc = 429,32 (C,7Hy3NO;3) Obs. khéi luong =430,30 (M+H)
[Vidu 87]
Téng hop (1R,38)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-hydroxy-3-
metylpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chit B075)

146



48411 147/379

Hop chat B075 [9,5 mg, 0,023 mmol] thu dugc bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50,0 mg, 0,070
mmol] va (R)-3-metylpyrrolidin-3-ol hydroclorua [30 mg, 0,218 mmol].
'"H-NMR (CD;0D) é: 6,21 (1H, d, J= 11,2 Hz), 5,88 (1H, d, J = 10,7 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, 4, J = 12,2, 3,4 Hz), 2,73-2,52 (4H, m), 2,42-2,13 (6H,
m), 2,07-1,48 (14H, m), 1,42-1,35 (2H, m), 1,33 (3H, s), 1,31- 1,22 (2H, m), 1,05
(3H, d, ] =6,3 Hz), 0,59 (3H, s).
Khéi lugng chinh xdc = 417,32 (C2sHisNO3) Obs. khéi lugng = 418,30 (M+H)
[Vidu 881 |
Téng hop (1R,3S)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-hydroxy-3-
metylpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B076)

Hop chét B076[13,3 mg, 0,031 mmol] thu dugc béng cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 st dung hop chit (2¢) [50,0 mg, 0,069
mmol] va (R)-3-metylpyrrolidin-3-ol hydroclorua [30 mg, 0,218 mmol].
'H-NMR (CD;OD) &: 6,26 (1H, d, J = 10,7 Hz), 591 (1H, d, J = 11,2 Hz), 5,05 -
(2H, d, J = 6,8 Hz), 4,42-4,36 (2H, m), 2,85 (1H, dd, J = 12,2, 3,9 Hz), 2,73-2,62
(3H, m), 2,58 (1H, dd, J = 14,6, 8,3 Hz), 2,48 (1H, dd, J = 13,4, 3,7 Hz), 2,40-
2,16 (5H, m), 2,07-1,77 (5H, m), 1,70-1,49 (6H, m), 1,43-1,23 (6H, m), 1,06 (3H,
d, J=6.8 Hz), 0,60 (3H, s). |
Khéi lugng chinh xéc = 429,32 (C27H43NO3) Obs. khdi lugng = 430,25 (M+H)
[Vidu 89]

Téng  hop  (IR3R)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-xyclopropyl-3-
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hydroxypyrrolidin-1 -yl)propan—Z-yl)—7a—metyloctahydrd-4H—inden—4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (B077)

Hop chat B077 [9,6 mg, 0,021 mmol] thu duoc bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50,0 mg, 0,069
mmol] va 3-xyclopropylpyrrolidin-3-ol hydroclorua [30 mg, 0,183 mmol].
"H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,42-4,36 (2H, m), 2,99-2,24 (12H, m), 2,07-1,28 (16H, m),
1,08-1,00 (1H, m), 1,05 3H, d, J = 6,3 Hz), 0,60 (3H, s), 0,45-0,30 (4H, m).
Khéi luong chinh xéac = 455','34 (C29H4sNO3) Obs. khéi lwong = 456,35 (M+H)
[Vidu 90]
Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-7a-metyl-1-((2S)-1-(3-
(triflometyl)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat BO78)

Hop chét BO78 [7,2 mg, 0,016 mmol] thu dugc bang cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 sit dung hop chét (2b) [50,0 mg, 0,070
mmol] va 3—triﬂometylpyrrolidin hydroclorua [48,3 mg, 0,275 mmol].
"H-NMR (CD;OD) &: 6,21 (1H, d, J = 10,7 Hz), 5,89 (1H, d, J = 11,2 Hz), 4,06~
3,95 (2H, m), 2,99-2.81 (3H, m), 2,69-2,49 (4H, m), 2,45-2,10 (6H, m), 2,07-1,48
(14H, m), 1,39-1,20 (4H, m), 1,04 (3H, d, J = 6,3 Hz), 0,60 (3H, s).
Khéi luong chinh xéc = 455,30 (CasHiyoF3NO,) Obs. khéi lugng = 456,30 (M+H)
[Vidu91]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((2S)-1-(3-

(triflometyl)pyrrolidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
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2-metylenxyclohexan-1,3-diol (Hop chit B079)

Hop chat B079 [11,4 mg, 0,024 mmol] thu dugc bang cach thuc hién phén
ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2¢) [100,0 mg, 0,137
mmol] va 3-triflometylpyrrolidin hydroclorua [48,3 mg, 0,275 mmol].
Khéi lugng chinh xdc = 467,30 (Co7H4F3NO,) Obs. khdi lugng = 468,35 (M+H)
[Vidu 92]
Téng hop (1R,3S,72)-5-(2-((1R,3aS,7aR E)-1-((S)-1-(4-hydroxy-4-
(triflometyl)piperidin-1 —yl)propan-2—yl)—7a—metyloctahydl*o—4H;inden—4-
yliden)etyliden)-4-metylenxyclohexan-1,3 —dicﬂ (Hop chat C001)

[Cong thic hoa hoc 36]
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Bude 1
Dung dich chua  (25)-2-((1R,3aS,7aR,E)-4-(bromometylen)-7a-

metyloctahydro-1H-inden-1-yl)propyl 4-metylbenzensulfonat (Hop chit 6¢, S6
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ding ky CAS 173388-39-1) [388 mg, 0,879 mmol], trietyl-[[4-(triflometyl)-4-
piperidyl]oxy]silan (Hop chét 3¢01) [653 mg, 2,30 mmol] va kali cacbonat [551
mg, 3,99 mmol] trong DMF [2,5 mL] dugc dun nong va khudy & 100°C trong 4
gid. Hon hop phén tmg dugc d6 vao dung dich nudc amoni clorua bio hoa va hon
hop nay duoc chiét bang etyl axetat. Lép hitu co duge 1am kho trén magie sulfat
khan va dugc c6 dac dudi ap suét giam. Phan cin duoc tinh ché béng sdc ky cdot
silica gel d& thu duge 1-((2S)-2-((1R,3aS,7aR,E)-4-(bromometylen)-7a-
metyloctahydro-1H-inden-1-yl)propyl)-4-(triflometyl)piperidin-4-ol (Hop chét
3¢02) [266,4 mg, 0,608 mmol]. .
'H-NMR (CDCls) 8: 5,65 (1H, s), 2,91-2,85 (1H, m), 2,80 (1H, d, J = 11,2 Hz),
2,63 (1H, dd, ] = 5,9 Hz), 4,15-4,06 (1H, m), 2,89-2,81 (2H, m), 2,63 (1H, d, J =
11,2Hz), 2,51 (1H,dd, J=11,2, 4,0 Hz), 2,37 (1H, td, J= 12,0, 2,3 Hz), 2,28 (1H,
dd,J=12,2, 3,4 Hz), 2,09-1,84 (8H, m), 1,68-1,23 (16H, m), 1,00 3H, d, ] =6,9
Hz), 0,59 (3H, s).
Budc 2

Hop chét 3¢02 [47,1 mg, 0,107 mmol] dugc tong hop & bude 1, (5R,7S)-
2,2.3.3,9,9,10,10-octametyl-5-(prop-2-yn-1-yl)-7-vinyl-4,8-dioxa-3,9-
disilaundecan (Hop chat 7a, S6 dang ky CAS 161055-41-0) [49,4 mg, 0,134
mmol] va tetrakis(triphenylphosphin) palladi(0) [12,4 mg, 0,011 mmol] dugc hoa
tan trong hon hop chira toluen [0,5 mL] va trietylamin [0,5 mL], ddng thoi dung
dich duoc dun néng va khudy & 100°C trong 3 gid trong mdi trudng khi nito. Hén
hop phan tng dugc c6 ddc trong didu kién 4p suét giam va tinh ché so bd bang
séc ky 16p méng dé thu duoc san phim thé [73,9 mg] chita hop chat 3¢03.

Budc 3
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San pham thé [73,9 mg] chira hop chét 3¢03 thu duoc & budce 2 duoc hoa
tan trong axeton [1 mL], axit clohydric 6 N [0,2 mL] dugc thém vao dung dich va
hdn hop nay duoc khudy & nhiét d6 phong trong 8 gid. Hon hop phan tng dugc
dap tat, pha loing bang nudc mudi bdo hoa va dugc chiét bing etyl axetat. Lop
hitu co duoc lam khé trén magie sulfat khan va dugc c6 dac dudi ap sut giam.
Phén cin duoc tinh ché bang sic ky 16p méng diéu ché dé thu duge hop chat C001
[6,3 mg, 0,013 mmol].

"H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, t, J=1,2Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,06 (1H, m), 2,89-2,81 (2H, m),
2,63 (1H,d,T=11,2Hz),2,51 (1H, dd, J=13,2, 3,4 Hz), 2,41-2,23 (3H, m), 2,11-
2,02 (3H, m), 1,98-1,21 (19H, m), 1,03 (3H, d, J = 6,3 Hz), 0,60 (3H, s).

Khéi luong chinh xéc = 497,31 (CasHyF3NO3) Obs. khdi luong = 4984 (M+H)
[Vidu 93]

Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-hydroxy-4-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
y1ideﬁ)etyliden)xyclohexan—1,3—di01 (Hop chat C002)

Hop chat C002 [7,2 mg, 0,015 mmol] thu dugc bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [100 mg, 0,139
mmol] va trietyl-[[4-(triflometyl)-4-piperidyl] oxy]silan [86,4 mg, 0,305 mmol].
'H-NMR (CD;0D) &: 6,21 (1H, d, J=11,0 Hz), 5,89 (1H, d, J = 11,4 Hz), 4,06-
3,95 (2H, m), 2,87-2,80 (2H, m), 2,65-2,57 (2H, m), 2,44-2,28 (3H, m), 2,23-1,48
(20H, m), 1,38-1,24 (4H, m), 1,03 (3H, d, J = 6,4 Hz), 0,60 (3H, s).

Khdi luong chinh x4c = 485,31 (Ca7H4,F3NO3) Obs. khéi lugng = 486,25 (M+H)
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[Vidu 94]

Téng hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-hydroxy-4-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét C003)

Hop chat C003 [10,0 mg, 0,019 mmol] thu duogc béng céch tién hanh
twong tu nhu trong budc 2 va 3 cua Vi du 92 bang cach sir dung hop chét 3c02
[46,8 mg, 0,107 mmol] thu dugc & budc 1 cia Vi du 92, (5R,6S,7R)-
2.2.3.3,6,9,9,10,10-nonametyl-5-(prop-2-yn-1-yl)-7-vinyl-4,8-dioxa-3,9-
disilaundecan (Hop chat 7b) [50 mg, 0,131 mmol] va tetrakis(triphenylphosphin)
palladi(0) [12,4 mg, 0,011 mmol].

'"H-NMR (CD;0D) &: 6,33 (1H, d, J = 11,2 Hz), 6,10 (1H, d, J = 11,2 Hz), 5,22
(1H, d, J=2,0 Hz), 4,22 (1H, d, ] =3,4 Hz), 3,72 (1H, td, ] = 8,1, 4,1 Hz), 3,17
(1H, d, J=10,2 Hz), 3,00 (1H, d, J = 11,2 Hz), 2,89-2,75 (2H, m), 2,67 (1H, d, J
= 12,7 Hz), 2,62-2,52 (2H, m), 2,42 (1H, t, J = 11,7 Hz), 2,19-1,97 (5H, m), 1,93-
1,20 (13H, m), 1,08 (3H, d, J = 6,8 Hz), 1,03 (3H, d, ] = 6,8 Hz), 0,61 (3H, s).
Khéi luong chinh xac = 511,33 (CaoHusF3NO3) Obs. khdi lugng = 512,4 (M+H)
[Vidu95]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-hydroxy-4-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét C004)

Hop chat C004 [18,7 mg, 0,038 mmol] thu duge bang cach thuc hién phan
Ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2¢) [60,0 mg, 0,082

mmol] va trietyl-[[4-(triflometyl)-4-piperidyl]oxy]silan [70 mg, 0,247 mmol].
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'H-NMR (CD;0OD) é: 6,27 (1H, d, J = 10,7 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,05
(2H, d, 1 = 6,3 Hz), 4,43-4,34 (2H, m), 3,28-3,24 (1H, m), 3,10 (1H, d, T = 11,7
Hz), 2,95-2,64 (5H, m), 2,56-2,46 (2H, m), 2,32-2,25 (2H, m), 2,12-1,96 (6H, m),
1,87-1,29 (12H, m), 1,10 3H, d, J = 6,3 Hz), 0.63 (3H, s).

Khéi lirgng chinh xdc = 497,31 (CasHiyFsNO3) Obs. khéi lwong = 4984 (M+H)
[Vidu 96]

Téng hop (1R,3S,2)-5-(2-((1R,3a8S,7aR,,E)-7a-metyl-1-((S)-1-(4-
(triflometyl)piperidin-1 -yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
4-mé£y1enxyclohexan-133—diol (Hop chat C007)

[Cong thic hda hoc 37]

; Z
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Bude 1
1-((28)-2-((1R,3aS,7aR ,E)-4-(Bromometylen)-7a-metyloctahydro-1H-

inden-1-yl)propyl)-4-(triflometyl)piperidin (Hop chit 3c05) [36,0 mg, 0,085
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mmol] thu dugc bing cach tién hanh theo cach twong tu nhu trong budce 1 ctia Vi
du 92 bing cich s dung hop chit 6c [62,1 mg, 0,141 mmol] va 4-
triflometylpiperidin hydroclorua (Hop chét 3c04) [57,0 mg, 0,201 mmol] duéi
dang nguyén liéu ban dau.

Budce 2, Budce 3

Hop chat C007 [5,5 mg, 0,011 mmol] thu dugc béng céch tién hanh theo
cach tuong tu nhu trong buéce 2 va 3 cta Vi du 92 sur dung 3¢05 [36,0 mg, 0,085
mmol], th chit 7a [41 ,0 mg, 0,111 mmol] va tetrakis(triphenylphosphin)
palladi(0) [12,4 mg, 0,0'1’1 mmol] lam nguyén li¢u thd.
'"H-NMR (CD;0D) &: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,7 Hz), 5,28
(1H, dd,J=2,4, 1,5 Hz), 4,34 (1H, t,J = 5,9 Hz), 4,12 (1H, br s), 3,04 (1H, d, J =
11,2 Hz), 2,90-2,82 (2H, m), 2,53-2,49 (1H, m), 2,30-2,22 (3H, m), 2,09-1,22
(30H, m), 1,02 (3H, d, ] = 6,8 Hz), 0.59 (3H, s).
Khéi luong chinh xéc = 481,32 (CagHasF3NO,) Obs. khéi luong = 482,4 (M+H)
[Vidu 97]
Téng hop (1IR,3 S)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-(4-
(triflometyl)piperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét C008)

Hop chit C008 [9,8 mg, 0,021 mmol] thu duoc béng cach thuc hién phan
tmg theo céach tuong tu nhu trong Vi du 1 st dung hop chét (2b) [50,0 mg, 0,070
mmol] va 4-triflometylpiperidin hydroclorua [30 mg, 0,196 mmol].
'H-NMR (CD;OD) é: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,4 Hz), 4,06-

3,95 (2H, m), 3,04 (1H, d, ] = 11,4 Hz), 2,88-2,80 (2H, m), 2,59 (1H, dd, T = 13,3,
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3,7 Hz), 2,40 (1H, dd, = 13,3, 3,7 Hz), 2,26 (1H, dd, ] = 12,1, 3,0 Hz), 2,23-1,73
(13H, m), 1,67-1,48 (8H, m), 1,38-1,22 (4H, m), 1,02 (3H, d, J = 6,4 Hz), 0,60
(3H, s).
Khéi luong chinh xdc = 469,32 (Ca7H4F3NO,) Obs. khi lugng = 470,30 (M+H)
[Vidu 98] |
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-(4-
(triflometyl)piperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chét C009)

Hop chit C009 [7;6 mg, 0,016 mmol] thu dugc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [60,0 mg, 0,082
mmol] va 4-triflometylpiperidin hydroclorua [50 mg, 0,326 mmol].
"H-NMR (CD;0D) é: 6,26 (1H, 4, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 5,9 Hz), 4,43-4,35 (2H, m), 3,35-3,31 (1H, m), 3,14 (1H, d, J = 11,7
Hz), 2,86 (1H, dd, J=12.4, 3,7 Hz), 2,69-2,04 (12H, m), 1,92-1,27 (13H, m), 1,07
(3H, d, J =6,3 Hz), 0,62 (3H, s).
Khdi luong chinh xdc = 481,32 (CasHyoF3NO,) Obs. khéi lugng = 482,4 (M+H)
[Vidu 99]
Téng hop (1R,28,3S,Z)-2-metyl-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-(4-
(triflometyl)piperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (Hop chét C010)

Hop chat C010 [12,0 mg, 0,024 mmol] thu duge béang cach thuc hién phan
tng theo cach tuong tu nhu trong bude 2 va 3 ctua Vi du 92 bang cach st dung

hop chat 3¢05 [42,0 mg, 0,099 mmol] thu dugc & budce 1 clia Vi du 96, hop chét
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7b [50 mg, 0,131 mmol] va tetrakis(triphenylphosphin) palladi(0) [20,0 mg, 0,017
mmol] lam nguyén liéu baﬁ dau.

'TH-NMR (DMSO-Dy) &: 6,19 (1H, d,J = 11,2 Hz), 5,99 (1H, d, ] = 11,2 Hz), 5.17
(1H,d, J=2,4Hz), 4,75 (2H, dd, J = 11,7, 3,4 Hz), 4,57 (1H, d, J = 4,4 Hz), 4,15
(1H, t, J=3,4 Hz), 3,63-3,59 (1H, m), 2,93 (1H, d, J = 11,2 Hz), 2,77 2H, t, ] =
12,7 Hz), 2,46 (1H, dd, J = 14,1, 3,4 Hz), 2,22-1,14 (27H, m), 0,95 (3H, d, J= 5,9
Hz), 0,85 (3H, d,J = 6,8 Hz), 0,52 (3H, s).

Khi luong chinh xac= 495,33 (CasHauF3NO) Obs. khoi lugng = 496,4 (M+H)
[Vidu 100]

Téng hop (I1R,3S,2)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-(4-(diflometyl)piperidin-1-
yl)propan-2-yl)-7a-metylcyclohexan-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét C013)

[Cong thirc hda hoc 38]
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Budce 1

1-((2S)-2-((1R,3a8S,7aR E)-4-(Bromometylen)-7a-metyloctahydro-1H-
inden-1-yl)propyl)-4-(diflometyl)piperidin (Hop chét 3c08 ) [16,0 mg, 0,0394
mmol] thu duqc‘béng cach tién hanh theo cach tuong tu nhu trong budc 1 ctia Vi
du 92 st dung hop chat 6¢ [59,7 mg, 0,135 mmol] va 4-diflometylpiperidin
hydroclorua (Hop chét 3¢07) [79,4 mg, 0,294 mmol] duéi dang nguyén liéu ban

dau.

Budc 2, Budq 3

Hcrp chat C013 [2,5 mg, 0,0054 mmol] thu dugc bang cach tién hanh theo
cach tong tu nhu trong bude 2 va 3 cia Vi du 92 bﬁng cach st dung 3¢08 [16,0
mg, 0,0394 mmol], hop chit 7a [20,0 mg, 0,0542 mmol] va
tetrakis(triphenylphosphin ) palladi(0) 10,0 mg, 0,0086 mmol] lam nguyén liéu
tho.
'H-NMR (CD;0OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,68
(1H,td, J = 57,0, 5,0 Hz), 5,28 (1H, d, J = 1,5 Hz), 4,34 (1H, d, J = 5,9 Hz), 4,12
(1H, brs), 3,05-2,82 (3H, m), 2,51 (1H, d, J = 10,2, 5,1 Hz), 2,28-2,22 (2H, m),
2,06-1,22 (22H, m), 1,02 (3H, d, J = 6,8 Hz), 0,59 (3H, s).
Khéi lugng chinh xéc = 463,33 (CasHusF2NO,) Obs. khdi lwong = 464,4 (M+H)
[Vidu 101]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,’E)-1-((S)-l—(4-(diﬂ0mety1)piperidin—1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat C014)

Hop chit C014 [8,3 mg, 0,018 mmol] thu dugc bﬁng cach thuc hién phan
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tmg theo cich tuong tu nhu trong Vi du 1 sir dung hop chét (2b) [50,0 mg, 0,070
mmol] va 4-diflometylpiperidin hydroclorua [30 mg, 0,222 mmol].
'H-NMR (CD;OD) é: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,0 Hz), 5,65
(1H, td, J = 56,8, 4,3 Hz), 4,05-3,95 (2H, m), 3,02 (1H, d, J = 11,0 Hz), 2,33 (2H,
dd, J = 12,3, 3,0 Hz), 2,59 (1H, dd, T = 13,3, 3,7 Hz), 2,40 (1H, dd, T = 13,3, 3,2
Hz), 2,27-2,13 (3H, m), 2,05-1,21 (22H, m), 1,02 (3H, d, J = 6,4 Hz), 0,60 (3H,
5) |
Khéi lwong chinh xac= 451,33 '(C27H43F2N02) Obs. khdi luong = 452,25 (M+H)
[Vidu 102]
Téng hop (1R,3R)—5-(2-((1R,3aS,7aR,E)-1-((S)—1-(4-(diﬂ0metyl)piperidin—1—
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat C015)

Hop chit C015 [14,2 mg, 0,031 mmol] thu dugc béng cach thuc hién phan
Ung theo cach tuong ty nhu trong Vi du 1 st dung hop chét (2¢) [50,0 mg, 0,069
mmol] va 4-diflometylpiperidin hydroclorua [35 mg, 0,204 mmol].
'H-NMR (CD;OD) &: 6,27 (1H, d, I = 10.7 Hz), 5,91 (2H, d, J = 10,7 Hz), 5,76
(2H, td, J = 56,0, 5,0 Hz), 5,05 (2H, d, J = 5,9 Hz), 4,42-4,36 (2H, m), 3,48 (2H,
t, J=11,5 Hz), 2,88-2,00 (15H, m), 1,91-1,32 (13H, m), 1,10 (3H, d, I = 6,3 Hz),
0,64 (3H, s).
Khdi luong = 463,33 (CasHy3F2NO,) Obs. khdi lugng = 464,40 (M+H)
[Vidu 103]
Téng hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-(4-

(difluorometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét C016)

Hop chat C016 [8,0 mg, 0,017 mmol] thu duge bing cach tién hanh theo
cach tuong tu nhu trong bude 2 va 3 cua Vi dy 100 bing cach st dung hgp chét
3¢08 [35,7 mg, 0,093 mmol] thu dugc & bude 1 cuia Vi du 100, hop chét 7b [50
mg, 0,131 mmol] va tetrakis(triphenylphosphin) palladi(0) [20,0 mg, 0,017 mmol]
lam nguyén liéu ban dau.

'H-NMR (CD;0D) é: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,67
(1H, td, J = 56,8, 4,2 Hz), 5,22 (1H, d, J = 1,5 Hz), 4,22 (1H, d,J=3,4Hz), 3,72
(14, td, J = 8,2, 4,2 Hz), 3,10 (1H, d, ] = 112 Hz), 2.89 (2H, dd, J = 16,6, 11,7
Hz), 2,59 (1H, dd, ] = 13,4, 4,1 Hz), 2,35 (1H, t, ] = 6,1 Hz), 2,21-1,90 (7H, m),
1,86-1,26 (19H, m), 1,03 (6H, d, J = 6,8 Hz), 0,59 (3H, s).

Khéi luong chinh xac = 477,34 (C29H45F§N02) Obs. khéi luong = 478,4 (M+H)
[Vidu 104]

Téng hop (1R,38,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-(diflometyl)-4-
hydroxypiperidin— 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4- |
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C021)

Hop chat C021 [18,3 mg, 0,038 mmol] thu duge biang c4ch thuc hién phan
timg theo c4ch tuong ty nhu trong Vi du 1 sir dung hop chét (2a) [90,0 mg, 0,123
mmol] va 4-(diflometyl)-4-((trimetylsilyl)oxy)piperidin [83,2 mg, 0,373 mmol].
'H-NMR (CDsOD) 8: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,51
(1H, t, J=56,4 Hz), 5,28 (1H, t, T = 1,2 Hz), 4,89 (1H, d, ] = 2,4 Hz), 4,34 (1H, t,
J=6,0 Hz), 4,16-4,09 (1H, m), 2,86 (1H, dd, J = 12,2, 3,4 Hz), 2,79 (1H, d, J =

10,7 Hz), 2,60 (1H, d, J=11,2 Hz), 2,51 (1H, dd, J = 13,2, 3,4 Hz), 2,45-2,36 (1H,
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m), 2,34-2,03 (7H, m), 1,98-1,27 (21H, m), 1.03 (3H, d, J = 6,3 Hz), 0,60 (3H, s).
Khéi lwrong chinh xac = 479,32 (C,sH43F2NO3) Obs. khdi luong = 480,4 (M+H)
[Vidu 105]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR, E)-1-((S)-1-(4-(diflometyl)-4-
hydroxypiperidin-1 -yl)propén—2-yl)-.7a-metyloctahydro-4H—inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét C022)

Hop chat C022 [13,4 mg, 0,028 mrﬁol] thu duoc bﬁng cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 s dung hop chét (2¢) [5 0,0 mg, 0,069
mmol] va 4-(diflometyl)-4-((trimetylsilyl)oxy) piperidin [38,5 mg, 0,172 mmol].
'H-NMR (CD;0D) &: 6,27 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,63
(1H, t, J=56,1 Hz), 5,05 (2H, d, ] = 6,3 Hz), 4,42—4,35 (2H, m), 3,19-2,25 (11H,
m), 2,09-1,96 (5H, m), 1,90-1,28 (13H, m), 1,11 3H, d, J = 6,3 Hz), 0,64 (3H, s).
Khéi lugng = 479,32 (CasH43F,NO3) Obs. khdi lugng = 480,30 (M+H)
[Vidu 106]
Téng hop  (1R,25,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-(diflometyl)-4-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chat C023)

[Cong thie hoa hoc 39]
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Budce 1

1-((2S)-2-((1R,3a8,7aR E)-4-(Bromometylen)-7a-metyloctahydro-1H-
inden-1-yl)propyl)-4-(diflometyl)-4-((trimetylsilyl)oxy)piperidin  (Hop chét
3cll) [54,2 mg, 0,110 mmol] thu duoc bé”mg cach tién hanh theo cach tuong tu
nhu trong buéc 1 cta Vi du 92 stir dung hop chét 6¢ [89,2 mg, 0,202 mmol] va 4-
(diflometyl)-4-((trimetylsilyl)oxy)piperidin [94,3 mg, 0,422 mmol] lam nguyén
liéu ban dau.

Buoce 2, Budc 3

Hop chit C023 [16,4 mg, 0,033 mmol] thu duoc béng cach tién hanh theo
cach tuong tu nhu trong budc 2 va 3 cua Vi du 92 bang cach str dung 3cl1 [50,7
mg, 0,103 mmol], hgp chdt 7b [49,5 mg, 0,129 mmol] va
tetrakis(triphenylphosphin) palladi(0) [23,0 mg, 0,020 mmol] 1am nguyén liéu tho.
'H-NMR (CD;OD) é: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,51

(1H, t, ] = 56,4 Hz), 5,22 (1H, d, T = 2,0 Hz), 4,89 (1H, d, J = 2,4 Hz), 4,22 (1H,
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d,J=3,4Hz), 3,72 (1H, td, J = 8,2, 4,2 Hz), 2,86 (1H, dd, ] = 12,0, 3,7 Hz), 2,78
(1H, d, ] = 11,2 Hz), 2.59 (2H, dd, J = 13,2, 3,9 Hz), 2,40 (1H, td, J = 11,6, 2,1
Hz), 2,30 (1H, dd, J = 12,2, 2,4 Hz), 2,19-1,20 (23H, m), 1,04 (6H, d, J = 8,0 Hz),
1,03 (6H, d, J = 6,3 Hz), 0,59 (3H, s).
Khéi lwong chinh xdc = 493,34 (CaoHysFaNO3) Obs. khdi luong = 494,40 (M+H)
[Vidu 107]
Téng hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-hydroxy-4-
metylpiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (qu) 'chét C028)

Hop chit €028 [10,0 mg, 0,0225 mmol] thu dugc bang céach thuc hién
| phan g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90,0 mg,
0,069 mmol] va 4-metylpiperidin-4-ol [42 mg, 0,365 mmol].
'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H; d, J=11,2 Hz), 5,28
(1H, dd, J = 2,4, 1,5 Hz), 4,35 (1H, t, ] = 6,1 Hz), 4,15-4,10 (1H, m), 3,50-3,18
(4H, m), 3,10-2,92 (2H, m), 2,89-2,86 (1H, m), 2,77 (1H, t, J = 12,0 Hz), 2,51
(1H, dd, J = 13,2, 3,4 Hz), 2,26 (1H, dd, J = 13,2, 6,8 Hz), 2,08-2,01 (3H, m),
1,95-1,30 (17H, m), 1,28 (3H, s), 1,12 (3H, d, J = 6,3 Hz), 0,64 (3H, s).
Khéi luong chinh xac = 443,34 (CsHisNO3) Obs. khdi luong = 444,40 (M+H)
[Vidu 108]
Téng hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((25)-1-(3-hydroxy-3-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etylideﬁ)-4-mety1enxyclohexan—1,3-diol (Hop chét C030a, Hop chat

C030b)
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[Cong thitc hda hoc 40]

F
HN fF K2COj3, DMF

3c13

TBSO™ TBSO™ OTBS TBSO™ OTBS

2a C030-TBSLP C030-TBSMP

l TBAF, THF l TBAF, THF

HOW

Budce 1

Dung dich chtra hop chat (2a) [100 mg, 0,137 mmol], 3-
(triflometyl)piperidin-3-ol hydroclorua (Hop chét 3¢13) [60 mg 0,292 mmol] va
kali cacbonat [60 mg, 0,434 mmol] trong DMF [1 mL] duoc khudy & 60°C qua
dém. Hon hop phan tmg duoc dap tit bang nudc mudi bio hoa va chiét bang etyl
axetat. L&p hitu co dugc 1am khé trén magie sulfat khan va dugc ¢d ddc dudi ap
sudt giam. Phan can duoc tinh ché bang sic ky cot silica gel dé thu dugc san pham
dich ¢6 d6 phan cuc thip (Hop chit C030-TBSLP) [21,2 mg, 0,0292 mmol] va
san phim muc tiéu c6 d6 phan cuc cao (Hop chat C030-TBSMP) [22,3 mg, 0,0307
mmol].
Budc 2a

TBAF [1 M trong THF, 0,5 mL, 0,5 mmol] dugc thém vao dung dich chia

hop chat C030-TBSLP [21,2 mg, 0,0292 mmol] trong THF [1 mL] va hén hop
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nay duge khudy & 50°C qua dém. Hon hgp phén tmg dugc dap tit bang magie
hydro cacbonat bdo hoa, va 16p hitu co duoc rira bing nude mudi béo hoa, lam
kho trén magie sulfat khan va c6 dac dudi ap suét giam. Phan cin dugc tinh ché
bing HPLC dé thu duoc hop chit C030a [10,3 mg, 0,0207 mmol].

'H-NMR (CD;OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H,t,J=1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,09 (1H, m), 3,05-2,93 (1H, m),
2,87 (1H, dd, J=12,2, 3,4 Hz), 2,30 (1H, d, ] = 11,7 Hz), 2,53-2,44 (4H, m), 2,25
(1H, dd,J=13,2, 6,8 Hz), 2,13 (2H, t, J = 11,5 Hz), 2,07-2,00 (4H, m), 1,94-1,24
(20H, m), 1,06 (3H, d, ] = 6,3 Hz), 0,61 (3H, s).

Khéi luong chinh xac = 497,31 (CosH4F3NO;3) Obs. khi lugng = 498,40 (M+H)
Bude 2b

Hop chit C030b [9,7 mg, 0,019 mmol] thu dugc tir Hop chat C030-TBSMP [22,3
mg, 0,0307 mmol] bang cach thuc hién phan tng theo cach tuong tu nhu trong
budc 2a.

'H-NMR (CD;0OD) &: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J=2.4, 1,5 Hz), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,09 (1H, m), 2,98 (1H, d,
J=112Hz), 2,87 (2H, d,J = 11,2 Hz), 2,53 (2H, td, J = 12,3, 3,1 Hz), 2,45-1,98
(9H, m), 1,92-1,23 (18H, m), 1,05 (3H, d, J = 6,3 Hz), 0,61 (3H, s).

Khéi luong chinh xac = 497,31 (CasHyoF3NO3) Obs. khdi lugng= 498,40 (M+H)
[Vidu 109]

Téng hop (1R,28,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-hydroxy-3-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chit C031a, Hop

164



chéat C031b)

[Cong thic hoa hoc 41]
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Budc 1

Kali cacbonat [390 mg, 2,82 mmol] dugc thém vao dung dich [4 mL] cua

hop chét 6¢ [220,6 mg, 0,500 mmol] va 3-(triflometyl)piperidin-3-ol hydroclorua

(hop chét 3c13) [315 mg, 1,53 mmol] trong DMF [4 mL] & nhiét 4o phong, va

hén hop phan tng duge dun néng va khudy & 60°C trong 20 gid. Hon hop phan

tng dugc 1am lanh dén nhiét do trong phong va do vao nuéc mudi bdo hoa, va

hdn hop nay duoc chiét bang etyl axetat. Lép hiru co duge 1am khé trén magie

sulfat khan va dugc c6 dic duéi dp suat giam. Phan cén duogc tinh ché bang sac

ky cot silica gel dé thu duoc hop chat c6 do phan cuc thap 3c14-LP [65,6 mg,
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0,150 mmol] va hop chét c6 d6 phéan cuc cao 3¢14-MP [57,2 mg, 0,130 mmol].

Budc 2a va 3a (Toéng hop ctia Hop chit C031a)

Budc 2a

Tetrakis(triphenylphosphin) palladi(0) [15 mg, 0,013 mmol] dugc thém
vao dung dich hon hop chira hop chét 3¢14-LP [29,9 mg, 0,0682 mmol] thu dugc
& bude 1 va hop chat 7b [38,7 mg, 0,101 mmol] trong toluen [1 mL]/trietylamin
[1 mL], va hon hop nay duge 1am néng va khudy & 100°C trong 2 gid trong méi
truong khi nito. Sau khi 1am ngudi dén nhiét d6 phong, hon hop phan tmg duoc
cd dic dudi ap suat giam. Phén cin dugce tinh ché so bd bing sic ky cot sﬂica gel
dé thu duogc hop chat 3¢15-LP [38,5 mg].
Budc 3a

TBAF [1 M trong THF, 0,6 mL, 0,6 mmol] dugc thém vao dung dich chtra
hop chat 3¢15-LP [38,5 mg, 0,052 mmol] trong THF [1 mL], déng thoi hdn hop
nay dugc dun néng va khudy & 60°C qua dém. Sau khi 1am ngudi dén nhiét do
phong, dung dich nudc natri hydro cacbonat bao hoa dugc thém vao hon hop phan
mg va hon hop nay dugc chiét bang etyl axetat. Lép hitu co dugc 1am khd trén
magie sulfat khan va dugc c6 dédc dudi ap sudt giam. Phan cin dugc tinh ché dé
thu duoc hop chat C031a [10,5 mg, 0,0205 mmol].
'H-NMR (CDsOD) &: 6,33 (1H, d, J = 10,7 Hz), 6,09 (1H, d, ] = 11,2 Hz), 5,22
(1H, d, J = 2,0 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72 (1H, td, ] = §,1, 4,2 Hz), 2,97
(1H, d, J = 11,2 Hz), 2,86 (1H, dd, J = 11,7, 3,4 Hz), 2,77 (1H, d, J = 11,7 Hz),
2,59 (1H, dd, J = 13,4, 4,1 Hz), 2,47-2,41 (2H, m), 2,19-2,00 (5H, m), 1,94-1,23

(17H, m), 1,06 (3H, d, J = 6,3 Hz), 1,03 (3H, d, I = 6,8 Hz), 0,59 (3H, s).
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Khéi Twong = 511,33 (C20HiF3NO3) Obs. khéi lugng= 512,4 (M+H)

Bude 2b. Budc 3b (Tdng hop ctia Hop chit C031b)

Hop chét C031b [11,5 mg, 0,0225 mmol] thu duge bang cach tién hanh
theo céach tuong tu nhu trong budc 2a va 3a str dung hop chét 3¢14-MP [26,6 mg,
0,0595 mmol] thu dugc & budc 1 va hop chit 7b [33,2 mg, 0,0868 mmol] nhu
nguyén liéu ban dau.

"H-NMR (DMSO-Dg) é: 6,19 (1H, d, J = 11,2 Hz), 5,99 (1H, d, J = 11,2 Hz), 5,58
(1H,s), 5,17 (1H,d,J=2,4Hz), 4,77 (1H, d, ] = 2,9 Hz), 4,75 (1H, d, ] = 4,4 Hz),
4,57 (1H,d,J=3,4Hz), 4,15 (1H, t,J = 2,4 Hz), 3,61 (1H, brs), 2,79 (1H, dd, J
=12,7, 3,9 Hz), 2,66 (1H, d, J = 10,7 Hz), 2,46 (2H, dd, J = 14,9, 3,7 Hz), 2,18
(1H, dd,J=12,2,2,9 Hz), 2,11-1,13 (23H, m), 0,96 (3H, d, ] = 6,3 Hz), 0,85 (3H,
d,J=6,8Hz), 0,52 (3H, s).

Khéi luong chinh xc = 511,33 (Co9HuF3NO3) Obs. khoi lugng = 512,4 (M+H)
[Vidu 110]

Téng  hop  (IR3R)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-hydroxy-3-
(triflometyl)piperidin-1 —yl)propan—Z—yl)-7a—metyloctahydro—4H—inden—4—r |
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit C032a, Hop chat
C032b)

Hop chét C032b [11,0 mg, 0,0221 mmol] v& hop chit C032b [14,4 mg,
0,0289 mmol] thu duoc bang cach thuc hién phan tng theo cach tuong tu nhu
trong Vi du 108 st dung hop chit (2¢) [110 mg, 151 mmol] va 3-
(triflometyl)piperidin-3-ol hydroclorua (Hop chét 3¢13) [125 mg 0,608 mmol]

lam nguyén liéu ban dau.
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Hop chét C032a

'H-NMR (CD;0D) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, ] = 6,3 Hz), 4,39 (2H, ddd, J = 13,9, 7,1, 4,4 Hz), 3,00 (1H, d, J = 10,7
Hz), 2,88-2,77 (2H, m), 2,67 (1H, dd, J = 13,2, 4,4 Hz), 2,50-2,46 (3H, m), 2,31-
2,25 (2H, m), 2,16-2,00 (5H, m), 1,98-1,48 (12H, m), 1,39-1,21 (3H, m), 1,07 (3H,
d,J =63 Hz), 0,62 (3H, s).

Khéi lwong chinh xac = 497,31 (CasHiFsNO3) Obs. khdi lugng = 498,40 (M+H)

Hop chit C032b-

'H-NMR (CD;0D) 8: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, I = 7,0 Hz), 4,42-4,33 (2H, m), 3,03 (1H, d, ] = 11,7 Hz), 2,93 (1H, d, I =
11,7 Hz), 2,86 (1H, dd, J = 12,2, 3,4 Hz), 2,69-2,60 (2H, m), 2,50-2,25 (6H, m),
2,09-2,00 (4H, m), 1,93-1,25 (14H, m), 1,06 (3H, d, J = 6,3 Hz), 0,63 (3H, s).
Khéi luong chinh xéc = 497,31 (CasHypF3NO;3) Obs. khéi lugng = 498,40 (M+H)
[Vidu 111]
Téng hop (IR,3S,72)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3 —(diﬂometyl)-3—
hydroxypiperidin-1-yl) propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4—metylenxycloheXan-1;3-diol (Hop chit C034a, Hop chét
C034b)

Hop chat C034a [8,2 mg, 0,017 mmol] va hop chat C034b [3,7 mg, 0,0077
mmol] thu dugc bang cach thuc hién phan tmg theo cach twong tu nhu trong Vi
du 108 st dung hop chat (2a) [100 mg, 0,137 mmol] va 3-(diflometyl)piperidin-

3-o0l hydroclorua [50 mg 0,267 mmol] lam nguyén liéu ban dau.
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Hop chét C034a

'H-NMR (CDsOD) 8: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,85
(1H, t, J=55,9 Hz), 5,29 (1H, dd, ] = 2,4, 1,0 Hz), 4,35 (1H, t, ] = 5,9 Hz), 4,16-
4,10 (1H, m), 2,90-2,75 (3H, m), 2,54-2,42 (4H, m), 2,32-2,18 (2H, m), 2,07-1,99
(3H, m), 1,94-1,24 (18H, m), 1,06 (3H, d, ] = 6,3 Hz), 0,61 (3H, s).

Khéi lugng chinh xéc = 479,32 (CasHyFaNO3) Obs. khéi lugng = 480,45 (M-+H)

Hop chit C034b

'H-NMR (CD;OD) &: 6,33 (1H, d, ] = 10,7 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,84
(1H, t, J = 55,9 Hz), 5,29 (1H, t, J = 1,2 Hz), 4,35 (1H, t, ] = 5,9 Hz), 4,16-4,10
(1H, m), 2,88 (1H, dd, J = 12,4, 3,2 Hz), 2,67-2,40 (6H, m), 2,26 (1H, dd, J = 13 4,

7,1 Hz), 2,15 (14, t, J = 11,2 Hz), 2,09-1,98 (2H, m), 1,91-1,22 (17H, m), 1,04

~

3H, d, ] =6,3 Hz), 0,61 (3H, s).
Khéi lugng chinh xdc = 479,32 (CasHysFaNOs3) Obs. khdi lugng = 480,35 (M+H)
[Vidu 112]
Tong hop (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((25)-1-(3-(diflometyl)-3-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
y1iden)etyliden)xyclohexan-1,3-diol (Hop chit C035a, Hop chét C035b)

Hop chit C035a [15,5 mg, 0,033 mmol] va hop chat C035b [15,0 mg,
0,032 mmol] thu duoc bang cach thuc hién phan tng theo cach twong tu nhu trong
Vi du 108 st dung hop chat (2b) [116,1 mg, 0,162 mmol] va 3-
(diflometyl)piperidin-3-ol hydroclorua [70,0 mg 0,373 mmol] lam nguyén liéu

ban dau.

169



48411 | 170/379

Hop chit C035a

'H-NMR (CD;OD) &: 6,22 (1H, d, J = 11,2 Hz), 5,89 (1H, d, J = 11,2 Hz), 5,89
(1H, t, J= 56,0 Hz), 4,07-3,96 (2H, m), 2,84 (1H, dd, ] = 11,5, 4,1 Hz), 2,67-2,55
(2H, m), 2,49-2,35 (2H, m), 2,29-2,04 (7H, m), 2,01-1,21 (19H, m), 1,02 (3H, d,
J=6,3 Hz), 0,60 (3H, s).

Khdi lwong chinh xéc = 467,32 (Co7HysF,NO;3) Obs. khdi lugng= 468,35 (M+H)

Hop chit C035b

"H-NMR (CD;0D) é: ‘6,\21 (14, d, J = 11,2 Hz), 5,88 (1H, d, J = 11,2 Hz), 5,85
(1H, t, J=56,0 Hz); 4,06-3,94 (2H, m), 2,83 (1H, dd, J = 11,5, 3,7 Hz), 2,59 (1H,
dd, J = 13,2, 3,4 Hz), 2,46-1,50 (28H, m), 1,37-1,25 (3H, m), 1,02 3H, d, J = 6,3
Hz), 0,59 (3H, s).
Khéi lwong chinh xéc = 467,32 (C57Hy3F,NO;) Obs. khi lugng = 468,35 (M+H)
[Vidu 113]
Téng hop (IR,3R)-5-(2-((1R,3a8S,7aR, E)-1-((25)-1-(3-(diflometyl)-3-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit C036a, Hop chat
C036b)

Hop chat C036a [17,0 mg, 0,0354 mmol] va hop chat C036b [14,5 mg,
0,030 mmol] thu dugc béng cach thuc hién phan ing theo céach tubng tu nhu trong
Vi du 108 st dung hop chit (2¢) [100 mg 0,137 mmol] va 3-(diflometyl)
piperidin-3-ol hydroclorua [49,8 mg 329 mmol] lam nguyén liéu ban dau.

Hop chét C036a

'H-NMR (CD;OD) &: 6,27 (1H, d, J = 11,2 Hz), 5,92 (1H, d, T = 11,2 Hz), 5,84
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(1H, t, J=57,0 Hz), 5,06 (2H, d, ] = 6,3 Hz), 4,40 (2H, ddd, ] = 14,1, 7,1, 4,4 Hz),
2.86 (1H, dd, J = 12,2, 3,4 Hz), 2,80 (2H, d, J = 11,7 Hz), 2,68 (1H, dd, J = 13 4,
4,1 Hz), 2,56 (1H, dd, J = 11,7, 3,2 Hz), 2,51-2,45 (3H, m), 2,33-2,20 (3H, m),
2,10-2,00 (2H, m), 1,94-1,26 (14H, m), 1,07 (3H, d, ] = 6,3 Hz), 0.63 3H, s).

Khéi lwong chinh xéc = 479,32 (CagHy3FaNOs) Obs. khéi luong = 480,40 (M+H)

Hop chit C036b

'"H-NMR (CD;OD) é: 6,28 (1H, d, J = 10,7 Hz), 5,93 (1H, d, J = 10,0 Hz), 5,.81
(1H, t, J= 55,0 Hz), 5,06 (ZH, d, J=7,0 Hz), 4,45-4,36 (2H, m), 3,01-1,99 (16H,
m), 1,94-1,29 (14H, m), 1,07 (3H, d, J = 6,3 Hz), 0,65 (3H, s).
Khéi luong chinh x4c = 479,32 (CasHy3F2NO3) Obs. chinh xac = 480,40 (M+H)
[Vidu 114]
Téng hop (1R,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-hydroxy-3-
metylpiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat C037a, Hop chét
C037b)

Hop ch4t C037a [8,1 mg, 0,018 mmol] va hgp chat C037b [10,2 mg, 0,023
mmol] thu dugc béng céch thuc hién phan tng theo cach tuong tu nhu trong Vi
du 108 str dung hop chit (2a) [90 mg, 0,123 mmol] va 3-metylpiperidin-3-ol [42
mg, 0,365 mmol] lam nguyén liéu ban dau.

Hop chit C037a

'H-NMR (CD;0D) 8: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,34 (1H, t, ] = 5,9 Hz), 4,12-4,06 (1H, m), 2,87 (1H, dd, J = 12,3, 3,0

Hz), 2,51 (1H, dd, J = 13,3, 3,2 Hz), 2,28-1,21 (24H, m), 1.18 (3H, s), 1,03 3H,
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d,J = 6,4 Hz), 0,59 3H, s).

Hop chit C037b

'H-NMR (DMSO-Dg) 6: 6,19 (1H, d, J= 11,4 Hz), 5,98 (1H, d, ] = 11,4 Hz), 5,22
(1H, d, ] = 1,4 Hz), 4,88 (1H, d, ] = 5,0 Hz), 4,75 (1H, d, ] = 1,8 Hz), 4,56 (1H,
d, J = 3,7 Hz), 4,25-3,95 (3H, m), 2,79 (1H, dd, J = 11,0, 4,0 Hz), 2,36 (1H, d, J
= 13,7 Hz), 2,18-1,15 (23H, m), 1,11 (3H, s), 0,96 3H, d, ] = 6,4 Hz), 0,52 (3H,
s).
[Vidu 115]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-hydroxy-3-
metylpiperidin-1-yl) propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat C038)

| Hop chit C038 [13,9 mg, 0,032 mmo!] thu dugce b%mg cach thuc hién phan
tng theo cach tuong ty nhu trong Vi du 1 sir dung hop chét (2b) [50 mg, 0,070
mmol] va (R)-3-metylpiperidin-3-ol hydroclorua [30 mg, 0,198 mfnol] lam
nguyén liéu ban dau.
"H-NMR (CD;OD) 8: 6,21 (1H, d, J = 11,2 Hz), 5,88 (1H, d, ] = 11,2 Hz), 4,05-
3,94 (2H, m), 2,83 (1H, dd, J = 12,2, 3,9 Hz), 2,59 (1H, dd, ] = 13,2, 3,4 Hz),
2,42-2,13 (7TH, m), 2;07-1,21 (21H, m), 1,18 (3H, s), 1,03 (3H, d, ] = 6,3 Hz), 0,60
(3H, s).
Khéi luong chinh xac = 431,34 (C7HssNO;3) Obs. khéi luwong = 432,30 (M+H)
[Vidu 116]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-hydroxy-3-

metylpiperidin-1-yl) propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etyliden)xyclohexan-1,3-diol (Hop chat C039)

Hop chat C039 [10,9 mg, 0,025 mmol] thu dugc bing cach thuc hién phan
{mg theo cach tuong tu nhu trong Vi du 1 sir dung hop chit (2b) [50 mg, 0,070
mmol] va (S)-3-metylpiperidin-3-ol [30 mg, 0,198 mmol] lam nguyén liéu ban
dau.
"H-NMR (CD;OD) &: 6,21 (1H, d, J = 11.2 Hz), 5,88 (1H, d, J = 11,2 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, dd,J=12,2, 3,4 Hz), 2,59 (1H, dd,J =13,2,3,4 Hz), 2,40
(1H, dd, T =13,2, 3,4 Hz), 2,31-1,20 (26H, m), 1,18 (3H, ), 1,03 3H, d, J = 6,3
Hz), 0,60 (3H, s). .
Khéi Iwgng chinh xéc = 431,34 (Co7HusNO3) Obs. khéi luong = 432,30 (M+H)
[Vidu 117]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-hydroxy-3-
metylpiperidin-1 -yl)propan—Z-yl)—7a—metyloctahydro—4H—inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat C040)

Hop chit C040 [7,3 mg, 0,016 mmol] thu dugc bﬁng cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chat (2¢) [50 mg, 0,069
mmol] va (R)-3-metylpiperidin-3-ol [30 mg, 0,198 mmol] lémr nguyén liéu ban
dau.
1H-NM-R (CDs0OD) 6: 6,26 (1H, d, J = 11,2 Hz), 5,90 (1H, d, ] = 11,2 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,43-4,35 (2H, m), 2,85 (1H, dd, J = 11,7, 3,4 Hz), 2,67 (1H,
dd, J = 13,2, 4,4 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,43-2,25 (6H, m), 2,10-
1,90 (5H, m), 1,76-1,21 (15H, m), 1,18 (3H, s), 1,03 (3H, d, J = 6,3 Hz), 0,60 (3H,

S).
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Khdi luong chinh xac = 443,34 (C,3H4sNO3) Obs. chinh xdc = 444,35 (M+H)
[Vidu 118]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-hydroxy-3-
metylpiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chéat C041)

Hop chit C041 [8,2 mg, 0,018 mmol] thu duoc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va (S)-3-metylpiperidin-3-ol [30 mg, 0,198 mmol] lam nguyén liéu ban
dau.
'H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,42-4,36 (2H, m), 2,85 (1H, dd, J = 12,2, 3,4 Hz), 2,67 (1H,
dd, J =13,2, 44 Hz), 2,48 (2H, dd, J = 13,4, 3,7 Hz), 2,31-2,25 (4H, m), 2,15-
1,88 (6H, m), 1,68-1,21 (14H, m), 1,18 (3H, s), 1,03 (3H, d,J = 6,3 Hz), 0,62 (3H,
d, J =14,6 Hz).
Khéi luong chinh xac = 443,34 (CasHysNOs) Obs. khéi luong = 444,35 (M+H)
[Vidu 119]
Tong hop (1R,3S,Z)-S—(Z-((1R,3aS,7aR,E)—1-((2S)-1-(3-ety1—3-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit C042a, Hop chat
C042b)

Hop chit C042a[18,0 mg, 0,041 mmol] va hop chat C042b [5,7 mg, 0,012
mmol] thu duoc bing cach thuc hién phan tmg theo cach twong tu nhu trong Vi

du 108 sir dung hop chit (2a) [100 mg, 0,137 mmol] va 3-etylpiperidin-3-ol [40
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mg, 0,310 mmol] 1am nguyén liéu ban dau.

Hop chit C042a

'H-NMR (CD;0OD) 8: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,34 (1H, t, T = 5,9 Hz), 4,14-4,10 (1H, m), 2,86 (1H, dd, J = 12,6, 3,0
Hz), 2,51 (2H, dd, J = 13,0, 3,0 Hz), 2,25 (3H, dd, J = 13,3, 6,4 Hz), 2,10-1,85
(8H, m), 1,73-1,25 (15H, m), 1,03 (3H, d, J = 6,4 Hz), 0,89 (3H, t, J = 7,5 Hz),
0,59 (3H, s).

Khoi lugng chinh xdc = 457,36 (Co9HyNOs) Obs. khéi lugng = 458,25 (M+H)

Hop chit C042b

"H-NMR (CD;0D) 6: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,28
(1H, s), 434 (1H, t, J = 5,9 Hz), 4,15-4,07 (1H, m), 2,86 (1H, dd, ] = 12,3, 4,6
Hz), 2,51 (1H, dd, J = 13,3, 3,2 Hz), 2,42-2,20 (§H, m), 2,07-1,20 (22H, m), 1,03
(3H, d, J=6,4 Hz), 0,90 (3H, t, ] = 7,5 Hz), 0,59 (3H, s).
Khéi luong chinh xédc = 457,36 (CaoH47NO3) Obs. khéi lugng = 458,25 (M+H)
[Vidu 120] |
Téng hop (1IR3 S,Z)—S-(Z-((1R,3aS,7aR,E)-1-((28)—1-(3-met0xy-3-
metylpiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat C043a, Hop chét
C043b)

Hop chét C043a[5,2 mg, 0,011 mmol] va hop chat C043b [18,5 mg, 0,040
mmol] thu dugc bang cach thuc hién phan tmg theo cach tuong tu nhu trong Vi
du 108 st dung hop chat (2a) [100 mg, 0,310 mmol] va 3-metoxy-3-

metylpiperidin [40 mg, 0,310 mmol] lam nguyén liéu ban dau
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Hop chit C043a

'H-NMR (CD;0D) &: 6,32 (1H, d, J = 11,4 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,10 (1H, m), 3,22 (3H, s), 2,86 (1H, dd, J
=11,9, 3,7 Hz), 2,51 (1H, dd, J = 13,5, 3,4 Hz), 2,42 (1H, br s), 2,28-2,20 (5H,
m), 2,07-1,87 (6H, m), 1,68-1,21 (13H, m), 1,17 (3H, s, 1,02 (3H, d, J = 6,4 Hz),
0,59 3H, s).

Khéi lwong chinh xéc = 457,36 (C20H47NO3) Obs. khéi lugng = 458,25 (M+H)

Hop chét C043b

"H-NMR (CD;0D) é: 6,321 (1H, d, J=11,0 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,28
(1H, d, J=0,9 Hz), 4,34 (1H, t, J = 5,7 Hz), 4,13-4,08 (1H, m), 3,20 (3H, s), 2,86
(14, dd, J=12,1, 4,3 Hz), 2,58-2,48 (2H, m), 2,35-2,20 (4H, m), 2,07-1,21 (20H,
m), 1,17 (3H, s), 1,03 (3H, d, J = 6,4 Hz), 0,59 (3H, s).
Khéi luong chinh xac = 457,36 (CaoH47NO;3) Obs. khéi lugng = 458,25 (M+H)
[Vidu 121]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-etyl-3-hydroxypiperidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chit C044a, Hop chit C044b)

Hop chit C044a [15,8 mg, 0,035 mmol] va hop chat C044b [7,5 mg, 0,017
mmol] thu dugc bing cach thuc hién phan ting theo cach tuwong tu nhu trong Vi
du 108 sir dung hop chét (2b) [100 mg, 0,139 mmol] va 3-etylpiperidin-3-ol [40
mg, 0,310 mmol] lam nguyén liéu ban dau.

Hop chit C044a

"H-NMR (CD;0OD) 8: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,0 Hz), 4,06-
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3,95 (2H, m), 2,84 (1H, dd, J=12,3, 3,2 Hz), 2,59 (1H, dd, T = 13,3, 3,7 Hz), 2,40
(1H, dd,J=13,5, 3,4 Hz), 2,29-1,20 (27H, m), 1,03 (3H, d, J = 6,4 Hz), 0,89 (3H,
t, J=7,3 Hz), 0,60 (3H, s).

Khdi luong chinh xédc = 445,36 (CasH47NO;3) Obs. khéi lugng = 446,30 (M+H)

Hop chét C044b

"H-NMR (CD;0D) 8: 6,21 (1H, d,J = 11,4 Hz), 5,88 (1H, d, J = 11,0 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, dd, J = 12,0, 4,0 Hz), 2,59 (1H, dd, J = 14,0, 4,0 Hz),
2,42-1,21 (33H, m), 1,03 (3H, d, J = 6,4 Hz), 0,90 (3H, t, J = 7,3 Hz), 0,60 (3H,
S).
Khéi luwong chinh xdc = 445,36 (CasH47NO;3) Obs. khdi lugng = 446,30 (M+H)
[Vidu 122]
Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-metoxy-3-metylpiperidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat C045a, Hop chit C045b)

Hop chét C045a [6,5 mg, 0,015 mmol] va hop chat C045b [18,4 mg, 0,041
mmol] thu dugc bing cach thuc hién phén ung theo cach tuong tu nhu trong Vi
du 108 s dung hop chit (2b) [100 mg, 0,139 mmol] va 3-metoxy-3-
metylpiperidin [40 mg, 0,310 mmol] lam nguyén liéu ban dau.

Hop chit C045b

'H-NMR (CD;OD) &: 6,21 (1H, d, J = 11,4 Hz), 5,88 (1H, d, ] = 11,0 Hz), 4,06-
3,95 (2H, m), 3,22 (3H, s), 2,83 (1H, dd, J = 12,1, 3,9 Hz), 2,59 (1H, dd, ] = 13,3,
3,7 Hz), 2,40 (2H, dd, J = 13,3, 3,7 Hz), 2,26-2,11 (6H, m), 2,07-1,51 (17H, m),

1,37-1,19 (4H, m), 1,17 3H, s), 1,02 (3H, d, J = 6,4 Hz), 0,59 (3H, s).
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Khéi Iuong chinh xac = 445,36 (C,5Hs7NO;3) Obs. khéi luong = 446,30 (M+H)

Hop chét C045b

'H-NMR (CD;0D) 5: 6,21 (1H,d, J=11,0 Hz), 5,88 (1H, d, J = 11,0 Hz), 4,06-
3,95 (2H, m), 3,21 (3H, s), 2,83 (1H, dd, J = 11,0, 4,6 Hz), 2,59 (2H, dd, J = 13,7,
3,7 Hz), 2,57-2,52 (2H, br m), 2,40 (1H, dd, J = 13,5, 3,4 Hz), 2,30-1,21 (26H,
m), 1,17 (3H, s), 1,04 (3H, d, J = 6,4 Hz), 0,60 (3H, s).
Khbi lwong chinh xac = 445,36 (C,sH47NO;3) Obs. chinh xac = 446,30 (M+H)
[Vidu 123]
T&lg hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((2S)-1-(3-etyl-3-hydroxypiperidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat C046a, Hop chét C046b)

Hop chat C046a [16,8 mg, 0,037 mmol] va hop chit C046b [15,3 mg,
0,033 mmol] thu dwoc bang cach thuc hién phan tng theo cach twong tu nhu trong
Vi du 108 sir dung hop chét (2¢) [100 mg, 0,137 mmol] va 3-etylpiperidin- 3-ol
[60 mg, 0,464 mmol] 1am nguyén liéu ban dau

Hop chit C046a

'H-NMR (CD;0D) &: 6,26 (1H, d, J = 10,7 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,43-4,33 (2H, m), 2,85 (1H, dd, J = 12,2, 3,4 Hz), 2,67 (1H,
dd, J = 13,4, 4,1 Hz), 2,57-2,49 (1H, br m), 2,48 (1H, dd, T = 10,0, 5,0 Hz), 2,31~
1,88 (11H, m), 1,68-1,25 (16H, m), 1,03 3H, d, T = 6,3 Hz), 0,89 (3H,t, 1 = 7,6
Hz), 0,60 (3H, s).

Khéi luong chinh xac = 457,36 (Ca9HysNO3) Obs. khéi lugng = 458,35 (M+H)

Hop chit C046b
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'H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,45-4,35 (2H, m), 2,85 (1H, dd, J = 11,0, 3,8 Hz), 2,67 (1H,
dd, J = 13,2, 4,4 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,42-2,25 (6H, m), 2,07-
1,88 (6H, m), 1,76-1,21 (17H, m), 1,03 (3H, d, J = 6,3 Hz), 0,90 3H, t, ] = 7,6
Hz), 0,60 (3H, s).

Khéi lugng chinh xac = 457,36 (CaH47NO3) Obs. khéi luong = 458,35 (M+H)
[Vidu 124]

Téng hop (1R,3R)-5 -(27(( 1R,3aS,7aR,E)-1-((2S)-1-(3-metoxy-3-metylpiperidin-
1-yl)propan—Z-yl)-7a;1'netyloctahydro-4H—inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét C047a, Hop chit C047b)

Hop chit C047a [18,1 mg, 0,040 mmol] va hop chat C047b [14,9 mg,

0,033 mmol] thu dugc bang cach thue hién phan tng theo cach tuong tu nhu trong
Vi du 108 st dung hop chit (2¢) [100 mg, 0,137 mmol] va 3-metoxy-3-
metylpiperidin [60 mg, 0,464 mmol] lam nguyén liéu ban dau.

Hop chit C047a

'H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,90 (1H, d, J = 11,2 Hz), 5,05
(2H, t, J = 3,9 Hz), 4,42-4,36 (2H, m), 3,22 (3H, s), 2,85 (1H, dd, J = 12,0, 3,7
Hz), 2,67 (1H, dd, J = 13,4, 4,1 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,40-1,85
(12H, m), 1,70-1,20 (15H, m), 1,17 (3H, s), 1,03 (3H, d,J = 6,3 Hz), 0,60 (3H, s).
Khéi lugng chinh x4c = 457,36 (CagHy7NO3) Obs. khéi lugng= 458,35 (M+H)

Hop chét C047b

"H-NMR (CD;0OD) &: 6,26 (1H, d, J = 10,7 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05

(2H, d, J = 6,8 Hz), 4,42-4,36 (2H, m), 3,20 (3H, s), 2,85 (1H, dd, ] = 12,2, 3,9
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Hz), 2,67 (1H, dd, J = 13,2, 4,4 Hz), 2,56 (1H, s), 2,48 (1H, dd, J = 13,2, 3,9 Hz),
2,31-1,20 (28H, m), 1,17 (3H, s), 1,04 (3H, d, J = 6,3 Hz), 0,61 (3H, s).
Khdi luong chinh xéc = 457,36 (CooH47NOs) Obs. khéi lugng = 458,35 (M+H)
[Vidu 125]
Téng hop (1R,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(diflometyl)piperidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat C048)

Hop chat C048 [6,0 mg, 0,013 mmol] thu dugc béng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi dﬁ 1 st dung hop ‘chét (2a) [90 mg, 0,123
mmol] va (S)-3-(diflometyl)piperidin hydroclorua (S6 CAS Registry 2227197-
58-0) [90 mg, 0,524 mmol] 1am nguyén liéu ban dau.
'H-NMR (CD;0OD) 8: 6,32 (1H, d, F = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,77
(1H, td, J =56,7, 4,7 Hz), 5,28 (1H, dd, J = 2,4, 1,5 Hz), 4,34 (1H, t, ] = 5,9 Hz),
4,15-4,09 (1H, m), 3,05-2,70 (3H, m), 2,51 (1H, dd, J = 13,7, 3,4 Hz), 2,42 (1H,
d, J=9,8 Hz), 2,30-2,15 (3H, m), 2,10-1,96 (4H, m), 1,91-1,21 (18H, m), 1,04
(3H, d, J =6,3 Hz), 0,61 (3H, s).
Khéi lwong chinh x4c = 463,33 (CasHy3FaNO,) Obs. khéi luong = 464,50 (M+H)
[Vidu 126]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(diflometyl)piperidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat C049)

Hop chét C049 [5,3 mg, 0,011 mmol] thu dugc bang cach thuc hién phan

ting theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
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mmol] va (S)-3-(diflometyl)piperidin hydroclorua [50 mg , 0,291 mmol] lam
nguyén liéu ban dau.
'H-NMR (CD;O0D) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (2H, d, J = 11,2 Hz), 5,74
(2H, td, ] = 56,5, 5,0 Hz), 5,05 (2H, d, J = 7,3 Hz), 4,45-4,35 (2H, m), 2,92-2,82
(2H, m), 2,69-2,61 (2H, m), 2,48 (1H, dd, J = 12,9, 4,1 Hz), 2,31-1,21 (28H, m),
1,02 (3H, d, J =6,3 Hz), 0,61 (3H, s).
Khéi lugng chinh xac = 463,33 (CasHa3F2NO,) Obs. khéi luong = 464,50 (M+H)
[Vidu 127]
Téng hop (1R,28,3S,Z)-S—(2—((1R,3aS,7aR,E)-1—((S)-l-((S)—3—
(diflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chat C050)

Hop chit C050 [6,0 mg, 0,013 mmol] thu dugc bﬁng cach thuc hién phan
ung theo cach tuong ty nhu trong Vi du 1 sir dung hop chét (2g) [50 mg, 0,067
mmol] va (S)-3-(diflometyl)piperidin hydroclorua [50 mg , 0,291 mmol] lam
nguyén liéu ban dau. |
'H-NMR (CD;0D) 8: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,74
(1H, td, J = 56,8, 4,9 Hz), 5,22 (1H, d, J = 2,0 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72
(1H, td, J = 8,2, 4,2 Hz), 2,92-2,80 (2H, m), 2,64-2,57 (2H, m), 2,27 (1H, dd, J =
12,2, 2,9 Hz), 2,21-1,93 (7H, m), 1,81-1,20 (17H, m), 1,03 (3H, d, J = 7,1 Hz),
1,02 (3H, d, ] = 6,5 Hz), 0,59 (3H, s).
Khéi luong chinh xéc = 477,34 (C2oHssF2NO,) Obs. khéi lugng = 478,50 (M+H)
[Vidu 128]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-(2,2-
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difloetyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét C051)
Hop chét C051 [12,2 mg, 0,026 mmol] thu dugc bang cach thuc hién phan

ung theo cach tuong tu nhu trong Vi du 1 stir dung hop chét (2b) [50 mg, 0,070
mmol] va (R)-3-(2,2-difloetyl)piperidin hydroclorua [35 mg, 0,189 mmol] lam
nguyén lidu ban dau.
"H-NMR (CD;OD) é: 6,21 (1H, d, J= 11,0 Hz), 6,10-5,79 (2H, m), 4,06-3,95 (2H,
m), 2,90-2,81 (2H, m), 2,70-2,60 (1H,m), 2,59 (1H, dd, J = 13,7, 3,7 Hz), 2,41
(1H, dd, 13,3, 3,2 Hz), 2,27-2,13 (3H, m), 2,07-1,47 (20H, m), 1,37-1,20 (3H, m),
1,02 (3H, d, J = 6,4 Hz), 0,60 (3H, s).
Khéi luong chinh xdc = 465,34 (CosHysF2NO,) Obs. khéi lugng = 466,25 (M+H)
[Vidu 129]
Tong hop (1R,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-3-(1,1-
difloetyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat C052)

* Hop chit C052 [13,9 mg, 0,029 mmol] thu dugc bang cach thyc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123
mmol] va (S)-3-(1,1-difloetyl)piperidin hydroclorua [100 mg, 0,539 mmol] lam
nguyén lidu ban dau.
"H-NMR (CD;0OD) é: 5,85 (1H, d, J = 10,7 Hz), 5,63 (1H, d, J = 11,2 Hz), 4,82
(1H, dd,J=2,4, 1,5 Hz), 3,88 (1H, t, ] = 6,1 Hz), 3,70-3,60 (1H, m), 2,78 (1H, d,
J’ = 8,3 Hz), 2,57 (1H, d, ,J =11,7 Hz), 2,41 (1H, dd, J = 12,0, 3,7 Hz), 2,15 (1H,

dd, J = 12,7, 2,9 Hz), 2,05 (1H, dd, J = 13,2, 3,4 Hz), 1,94-1,53 (9H, m), 1,46-
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0,80 (22H, m), 0,60 (3H, d, J = 6,8 Hz), 0,16 (3H, s).
Khdi lwgng chinh xdc = 477,34 (CaoHysF2NO,) Obs. khdi lugng = 478,50 (M+H)
[Vidu 130]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3~(1,1-
diﬂoetjl)piperidin— 1-yD)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat C053)

Hop chat C053 [7,8 mg, 0,016 mmol] thu dugc bing cich thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2¢) [50 mg, 0,069
mmol] va (S)-3-(1,1-difloetyl)piperidin hydroclorua [50 mg, 0,269 mmol] lam
nguyén liéu ban dau.
'H-NMR (CD;0D) &: 6,26 (1H, d, J= 11,2 Hz), 5,91 (1H, d, ] = 11,2 Hz), 5,05
(2H, d, J = 6,5 Hz), 4,43-4,35 (2H, m), 3,20 (1H, d, J = 10,7 Hz), 2,99-2,93 (1H,
m), 2,90-2,81 (1H, m), 2;69-1,94 (12H, m), 1,88-1,49 (13H, m), 1,40-1,20 (4H,
m), 1,06 3H, d, J = 6,8 Hz), 0,63 (3H, s).
Khéi lwgng chinh xéc= 477,34 (CaoHysF2NO,) Obs. khéi luong = 478,50 (M+H)
[Vidu 131]
Téng hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3~(1,1-
difloetyl)piperidin- 1-yl)propan-2-y1)-7a—metyloctahydro-4H—inden-4—
yliden)ety‘liden)-2—metyl-4-metylenxyclohexan- 1,3-diol (Hop chat C054)

Hop chit C054 [8,0 mg, 0,016 mmol] thu dugc bf?mg cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2g) [50 mg, 0,067
mmol] va (S)-3-(1,1-difloetyl)piperidin hydroclorua [50 mg, 0,269 mmol] 1am

nguyén li€u ban dau.
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'H-NMR (CD;OD) é: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,22
(1H, d, ] = 2,0 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72 (1H, td, ] = 8,1, 4,2 Hz), 3,13
(1H, d, J=9,3 Hz), 2,87 (2H, d,J =12,2 Hz), 2,59 (1H, dd, J = 13,7, 3,9 Hz), 2,43
(1H, d, J = 12,2 Hz), 2,31-1,98 (9H, m), 1,89-1,17 (27H, m), 1,04 3H, d, J = 6,3
Hz), 1,04 (3H, d,J = 6,8 Hz), 0,60 (3H, s).

Khéi lwgng chinh xdc = 491,36 (C30H7F2NO,) Obs. khdi lugng = 492,55 (M+H)
[Vidu 132]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-(1,1-difloetyl)piperidin-1-
yl)propan—2-y1)-7a—metyloctahydro—4H—inden-4-ylidén)etyliden)-Z-
metylenxyclohexan-1,3-diol (Hop chét C055)

Hop chit C055 [25,0 mg, 0,0523 mmol] thu duoc béng cach thuc hién
phan tng theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [95,0 mg,
0,130 mmol] va 4-(1,1-difloetyl)piperidin hydroclorua [75,0 mg , 0,404 mmol]
lam nguyén liéu ban dau.

IH-NMR (CD;0D) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, ] = 11,2 Hz), 5,05
(2H, d, ] = 6,8 Hz), 4,43-4,35 (2H, m), 3,15 (1H, d, J = 11,7 Hz), 2,98-2,83 (2H,
m), 2,67 (1H, dd, J= 13,4, 4,1 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,39-1,92 (9H,
m), 1,86-1,23 (19H, m), 1,04 (3H, d, J = 6,3 Hz), 0,61 (3H, s).

Khéi lugng chinh xéc = 477,34 (CooHysFaNO,) Obs. khéi lugng =478,45 (M+H)
[Vidu 133]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-(2,2-difloetyl)piperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-

metylenxyclohexan-1,3-diol (Hop chét C059)
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Hop chit C059 [32,1 mg, 0,0672 mmol] thu dugc bang cach thuc hién
phén ung theo cach trong tu nhu trong Vi du 1 str dung hop chét (2¢) [95,0 mg,
0,130 mmol] va 4-(2,2-difloetyl)piperidin hydroclorua [75,0 mg , 0,404 mmol]
lam nguyén liéu ban déu.

"H-NMR (CD;OD) é: 6,26 (1H, d, J = 11,2 Hz), 5,99 (2H, tt, J = 57,0, 5,0 Hz),
5,92 (2H, d, J = 11,0 Hz), 5,05 (2H, d, J = 8,0 Hz), 4,43-4,35 (2H, m), 3,43 (1H,
d, J=12,7Hz), 2,87-2,57 (6H, m), 2,48 (1H, dd, J = 13,4, 4,1 Hz), 2,32-2,25 (2H,
m), 2,09-1,96 (5H, m), 1,90-1,28 (16H, m), 1,10 (3H, d, J = 6,3 Hz), 0,64 (3H, s).
Khéi lwong chinh xdc = 477,34 (Co0HusF2NO,) Obs. khéi lugng =478,45 (M+H)
[Vidu 134]

Téng hop (1R,3S,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-
morpholinopropan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat D001)

[Cong thirc hda hoc 42]
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Buéce 1

4-((2S)-2-((1R,3aS,7aR E)-4-(Bromometylen)-7a-metyloctahydro-1H-
inden-1-yl)propyl)morpholin (Hop chét 3d01) [317,6 mg, 0,891 mmol] thu dugc
bang céch thuc hién phan tng theo cach twong tw nhu trong bude 1 ctia Vi du 92
st dung hop chét 6¢ [437,6 mg, 0,991 mmol] va morpholin [0,26 mL, 3,0 mmol]
lam nguyén liéu ban dau.
Budc 2

Hop chat D001 [7,7 mg, 0,019 mmol] thu dugc bang cach tién hanh theo
cach tuwong tu nhu trong bude 2 va budce 3 cua Vi du 92 biang cach sir dung hop
chat 3d01 [38 mg, 0,107 mmol] thu duoc & bude 1, hop chét 7a [53,2 mg, 0,144
mmol], va tetrakistriphenylphosphin palladi(0) [15,0 mg, 0,013 mmol].
TH-NMR (CD;0D) é: 6,31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J=2,4, 1,5 Hz), 4,89 (1H, s), 4,34 (1H, t, ] = 5,9 Hz), 4,14-4,08 (1H, m),
3,76-3,66 (5SH, m), 2,86 (1H, dd, J = 12,0, 3,7 Hz), 2,72-2,64 (3H, m), 2,53-2,40
(5H, m), 2,27-2,16 (3H, m), 2,11-1,98 (3H, m), 1,93-1,84 (4H, m), 1,79-1,25 (12H,
m), 1,08-1,06 (1H, m), 1,05 (3H, d, J = 6,0 Hz), 0,60 (3H, s).
Khéi lwong chinh xdc = 415,31 (Ca6H4 NO3) Obs. khéi lugng = 416,40 (M+H)
[Vidu 135]
Téng  hop  (1R,2S,3S,7)-2-metyl-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-
morpholinopropan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat D002)

Hop chét D002 [2,6 mg, 0,006 mmol] thu dugc bang cach tién hanh theo

céch tuong tu nhu trong budce 2 va bude 3 cua Vi du 92 bang céach st dung hop
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chét 3d01 [38 mg, 0,107 mmol] thu duge & budc 1 cta Vi du 134, hop chét 7b
[55,7 mg, 0,146 mmol] va tetrakis(triphenylphosphin) palladi(0) [15,0 mg, 0,013
mmol].
'H-NMR (CD;0D) &: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,22
(1H, d, ] =2,4 Hz), 4,89 (1H, s), 4,22 (1H, d, J = 3,4 Hz), 3,75-3,61 (6H, m), 2,87
(1H, d, J=12,7 Hz), 2,59 (1H, dd, J = 13,7, 4,4 Hz), 2,54-2,46 (2H, m), 2,25 (3H,
dd, J=12,2,29 Hz), 2,17 (1H, dd, J = 13,4, 8,1 Hz), 2,06-1,21 (14H, m), 1,03
(3H, d, I = 6,6 Hz), 1,03 3H, d, ] =7,0 Hz), 0,59 (3H, d, ] = 7,3 Hz).
Khéi I&Qng chinh XéCi: 429,32 (C,7H43NO3) Obs. khi lu’qmg = 430,40 (M+H)
[Vidu 136]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-morpholinopropan-
2-yl)-octahydro-4H-inden- 4-yliden)etyliden)xyclohexan-1,3-diol (Hop chét
D004)

Hop chéat D004 [9,2 mg, 0,023 mmol] thu dugc bang cach thyuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2b) [50 mg, 0,07
mmol] va morpholin [0,05 mL] lam nguyén lidu ban dau.
"H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,2 Hz), 5,88 (1H, d, J = 11,2 Hz), 4,12-
3,95 2H, m), 3,72—3,6.1 (4H, m), 2,83 (1H, dd, J = 13,4, 3,7 Hz), 2,59 (1H, dd, J
=13,4,3,7Hz), 2,53-2,49 (2H, m), 2,40 (1H, dd, J = 13,7, 3,4 Hz), 2,28-2,13 (5H,
m), 2,06-1,21 (17H, m), 1,03 (3H, d, J = 6,3 Hz), 0,59 (3H, s).
Khdi lwong chinh xéc = 403,31 (C5HyNO;3) Obs. khoi lugng = 404,30 (M+H)
[Vidu 137]

Téng hop (IR,3S,Z)-5-(2-((1R,32S,7aR,E)-1-((S)-1-((S)-2-
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(diflometyl)morpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét D005)

[Cong thirc hda hoc 43]
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Budéce 1

Khi lam lanh dén -78°C, dung dich chira dimetyl sulfoxit [1 mL, 14 mmiol]
trong diclometan [4 mL] dugc thém vao dung dich oxalyl clorua [0,6 mL, 7 mmol]
trong diclometan [9 mL] va hén hop duoc khudy & cling nhiét d6 trong 10 phit.
Dung dich chtra t-butyl-(S)-2-(hydroxymetyl)morpholin-4-cacboxylat (Hop chat
3d03) [1,0 g, 4,6 mmol] trong diclometan [10 mL] dugc thém vao hon hop. Hon
th duoc khudy & -78°C trong 45 phiit. Trietylamin [3,3 mL, 23 mmol] dugc thém
vao hdn hop va hén hop nay duoc khudy thém & cling nhiét d6 trong 30 phut. Hon
hop phan tmg dugc 1am 4m dén 0°C va khudy & cting nhiét d6 trong 30 phtit. Hon
hop phén tng duoc dap tit bang nudc va chiét béng etyl axetat. Lép hitu co duoc
1am kho trén magie sulfat khan va duoc c6 dic dudi ap suit giam. Phén cin dugc

tinh ché bang sic ky cot silica gel dé thu duge t-butyl-(S)-2-formylmorpholin-4-
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cacboxylat (Hop chét 3d04) [0,72 g, 3,3 mmol] (Hiéu suat = 73%).
Buéce 2

Dung dich chira t-butyl-(S)-2-formylmorpholin-4-cacboxylat (Hop chét
3d04) [0,72 g, 3,3 mmol] trong diclometan [20 mL] dugc lam lanh dén 0°C va
dietylaminosulfur triflorua (DAST) [1 mL, 7,57 mmol] dugc thém vao dung dich
va hdn hop nay duoc khudy qua dém. Hon hgp phan tmg duge lam lanh dén 0°C,
duoc dap tit bang nude va chiét bang diclometan. Lép hitu co duge lam khd trén
magie sulfat khan va dugc c6 dac dudi épsuéit glam. Phan cin dugc tinh ché bang
sic ky cot silica gel dé thu duoc f;butyl—(S)—2-(diﬂometyl)morpholin-4-
cacboxylat (Hop chat 3d05) [0,58 g, 2,4 mmol] (Hiéu sudt = 53%).
Bude 3

Dung dich hydro clorua dioxan 4 M [10 mL, 40 mmol] dugc thém vao t-
butyl-(S)-2-(diflometyl)morpholin-4-cacboxylat (Hop chat 3d05) [0,58 g, 2,4
mmol] va hdn hop nay dugc khudy qua dém. Hon hop phan tmg dugc ¢ dic trong
didu kién 4p sudt giam va lam kho dé thu dugc (S)-2-(diflometyl)morpholin
hydroclorua (Hop chét 3d06) [382,5 mg, 2,20 mmol] (Hiéu sudt = 90%).
"H-NMR (DMSO-Dg) 8: 9,79 (2H, s), 6,13 (1H, td, J = 54,0, 3,3 Hz), 4,18-4,09
(1H, m), 4,03 (1H, dd, J =12,7, 3,9 Hz), 3,85 (1H, td, J = 12,4, 2,4 Hz), 3,27 (1H,
d, J=12,2 Hz), 3,20 (1H, d, J = 13,2 Hz), 2,99 (1H, td, ] = 12,4, 4,0 Hz), 2,92
(1H, t, J=12,0 Hz).

Budc 4 va budce 5

Hop chit D005 [6,0 mg, 0,013 mmol] thu dugc bang cach thyc hién phan

ung theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2a) [90 mg, 0,123
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mmol] va hop chét (3d06) [65 mg, 0,374 mmol] lam nguyén liéu ban dau .
'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,77
(1H, td, J=55,4, 4,2 Hz), 5,28 (1H, dd, ] = 2,2, 1,2 Hz), 4,89 (1H, d, J = 1,5 Hz),
4,34 (1H, t, J = 5,9 Hz), 4,14-4,09 (1H, m), 3,86 (1H, d, J = 10,7 Hz), 3,70-3,61
(2H, m), 2,89-2,80 (2H, m), 2,57-2,49 (2H, m), 2,31-2,23 (3H, m), 2,07-1,21 (18H,
m), 1,04 (3H, d, J = 6,3 Hz), 0,60 (3H, s).

Khdi lugng chinh x4c = 465,31 (Ca7Hy F2NOs3) Obs. khdi lugng = 466,40 (M+H)
[Vidu 138]

Téng hop ' (1R,3S,Z)—S-(2—((1R,3aS,7aR¥E)—1—((S)-l—((R)—2—
(diflometyl)morpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit D006)

Céng thirc hdéa hoc 44]
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Budc 1

t-Butyl-(R)-2-formylmorpholin-4-cacboxylat (Hop ch4t 3d08) [0,70 g, 3,3

mmol] thu dugc bing cach tién hanh theo cach tuong tu nhu trong bude 1 cia Vi
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du 137 bang céch sir dung t-butyl-(R)- 2-(hydroxymetyl)morpholin-4-cacboxylat
(Hop chit 3d07) [1,00 g, 3,3 mmol] lam nguyén liéu ban dau. (Hiéu suat = 71%)
Budc 2 |

t-Butyl-(R)-2-(diflometyl)morpholin-4-cacboxylat (Hop chét 3d09) [0,55
g, 2,3 mmol] thu dugc bing cach tién hanh theo c4ch twong tu nhu trong budc 2
ctia Vi du 137 bing céch sit dung t-butyl-( R)-2-formylmorpholin-4-cacboxylat
(Hop chét 3d08) [0,70 g, 3,3 mmol] lam nguyén liéu ban dAu. (Hiéu sudt = 50%)
Bude 3

(R)-2-(diflometyl)morpholin hydroclorua (Hop chéat 3d10) [384,8 mg,
2,22 mmol] thu duogc bﬁ“mg céch tién hanh theo cach tuong tu nhu trong budce 3
cua Vi du 137 st dung t-butyl-(R)-2-(diflometyl )morpholin-4-cacboxylat (Hop
chét 3d09) [0,55 g, 2,3 mmol] lam nguyén liéu ban dAu. (Hiéu suat = 96%)
'H-NMR (DMSO-Dy) 8: 9,62 (2H, s), 6,13 (1H, td, J = 54,0, 3,3 Hz), 4,11 (1H,
tdd, J=14.8, 7,6, 3,8 Hz), 4,03 (1H, dd, J = 12,7, 3,9 Hz), 3,83 (1H, td, ] = 12,4,
2,4 Hz), 3,28 (1H, d, ] = 12,2 Hz), 3,20 (1H, dd, J = 12,0, 2,4 Hz), 3,00 (1H, td, J
=12,0, 3,9 Hz), 2,93 (1H, t, J = 12,0 Hz).

Budc 4 va budc 5

Hop chét D006 [7,6 mg, 0,016 mmol] thu dugc bang cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2a) [90 mg, 0,123
mmol] va hop chét (3d10) [65 mg, 0,374 mmol] lam nguyén liéu ban dau.
'"H-NMR (CD;OD) é: 6,32 (1H, d, J = 10,7 Hz), 6,08 (1H, d, ] = 11,2 Hz), 5,76
(1H, td, J = 55,4, 4,2 Hz), 5,28 (1H, t, ] = 1,2 Hz), 4,34 (1H, t, ] = 6,1 Hz), 4,15-

4,09 (1H, m), 3,88 (1H, dt, J = 11,4, 2,6 Hz), 3,78-3,69 (1H, m), 3,61 (1H, td, ] =
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11,2, 2,4 Hz), 2,87 (1H, dd, J = 12,2, 3,4 Hz), 2,71 (2H, dd, J = 28,8, 11,2 Hz),
2,51 (1H, dd, J=13,7, 3,4 Hz), 2,31 (1H, dd, J = 12,2, 2,9 Hz), 2,25 (1H, dd, J =
13,7, 6,8 Hz), 2,16 (1H, t, J = 10,7 Hz), 2,07-1,99 (4H, m), 1,96-1,26 (14H, m),
1,04 (3H, d,J = 6,3 Hz), 0,59 (3H, s).
Khéi luong chinh x4c = 465,31 (C27H4 FaNO3) Obs. khéi luong = 466,40 (M+H)
[Vidu 139]
Téng hop (1R,3R)-5-(2~((1R,3aS,7aR E)-1-((S)-1-((S)-2-
(diflometyl)morpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat D007)

Hop chat D007 [17,0 mg, 0,037 mmol] thu dugc bﬁng cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [90 mg, 0,123
mmol] va hop chit (3d06) [65 mg, 0,374 mmol] dugc md ta trong Vi du 137 lam
nguyén liéu ban dau. |
"H-NMR (DMSO-Dg) 8: 6,14 (2H, d, J=11,2 Hz), 6,02 (2H, td, J = 55,0, 4,0 Hz),
5,82 (1H, d, J = 11,2 Hz), 4,93-4,75 (2H, m), 4,91 (2H, d, J = 6,0 Hz), 4,24 (2H,
td, J=4,0, 16,0 Hz), 3,83 (1H, d, J = 10,7 Hz), 3,67-3,47 (2H, m), 2,78 (2H, d, J
= 10,7 Hz), 2,55-2,50 (2H, m), 2,34 (1H, dd, J = 12,9, 3,7 Hz), 2,22-1,18 (21H,
m), 0,98 (3H, d, J =6,3 Hz), 0,54 (3H, s).
Khéi luong chinh xéc = 465,31 (C27Hy F2NO3) Obs. khéi lugng = 466,35 (M+H)
[Vidu 140]
Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-2-
(diflometyl)morpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D008)
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Hop chét D008 [17,3 mg, 0,037 mmol] thu dugc bang cach thuc hién phan
mg theo cach twong tu nhu trong Vi du 1 str dung hop chit (2¢) [90 mg, 0,123
mmol] va hop chit (3d10) [65 mg, 0,374 mmol] duge md ta trong Vi du 138 lam
nguyén lidu ban dau.
"H-NMR (DMSO-Dy) é: 6,14 (2H, d,J = 11,2 Hz), 6,01 (2H, td, J = 55,0, 4,0 Hz),
5,82 (1H, d,J=11,2 Hz), 4,91 (2H, d,J = 10,0 Hz), 4,89-4,80 (1H, m), 4,28-4,21
(2H, m), 3,84 (1H, d, J = 11,2 Hz), 3,74-3,65 (1H, m), 3,58-3,45 (2H, m), 2,79-
2,74 (1H, m), 2,69 (1H, d, J = 11,7 Hz), 2,62 (1H,d, J = 11,2 Hz), 2,53 (1H, d,J
=6,0 Hz), 2,34 (1H, dd, J = 13,2, 3,4 Hz), 2,23-1,77 (9H, m), 1,65-1,18 (10H, m),
0,98 (3H, d, J =6,3 Hz), 0,53 (3H, s).
Khéi lwong chinh x4c = 465,31 (Ca7HuF ,NO3) Obs. khéi lugng = 466,40 (M+H)
[Vidu 141]
Téng hop (1R,28S,38,72)-2-metyl-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((2S)-1-(2-
(triflometyl)morpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chit D009a, Hop chat D009b)

[Céng thitc héa hoc 45]

q//f
[ o K2CO3, PMF >’§~’J< 7b
+ I I\’
I So /
Pd¢PPh314, touen-E3N 150"

DO09-LP DO09-MP

6¢c 3dil 3d12
TBAF, THFi iTBAF. THE

Budce 1
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Huyén phu cia hop chdt 6¢c [203 mg, 0,46 mmol], 2-
(triflometyl)morpholin (hop chét 3d11) [153 mg, 0,986 mmol] va kali cacbonat
[227 mg, 1,64 mmol] trong DMF [5 mL] dugc khudy & 60°C qua dém. Hon hop
phan tng duoc dap t4t bang nude mudi bio hoa va chiét bang etyl axetat. L6p hitu
co dugc lam khd trén magie sulfat khan va dugce cd dic dudi 4p suét giam. Phan
cin duoc tinh ché mot phan bang sic ky cot silica gel dé thu dugc hop chat 3d12
[92,3 mg, 0,218 mmol] ctia hon hop ddng phan khong d6i quang.

Budc 2

Tetrakis(triphenylphosphin) palladi(0) [25 mg, 0,021 mmol] dugc thém
vao dung dich hon hop chira hop chat 3d12 [92,3 mg, 0,218 mmol] thu duoc &
bude 1 va hop chét 7b [90 mg, 0,235 mmol] trong toluen [1 mL]/trietylamin [1
mL] va hdn hop nay duoc lam néng va khudy & 100°C trong 2 gid trong mdi
truong khi nito. Sau khi lam nguoi dén nhiét d6 phong, hon hgp phéan tng duoc
c6 dac dudi ap suit giam. Phan cin duge tinh ché so bd biang sic ky 16p mong
didu ché dé thu duoc hop chat cé’ d6 phan cuc thap D009-LP [56,3 mg] va hop
chat c6 do phan cuc cao
~ D009-MP [42.0 mg].

D009-LP: Khéi lwong chinh x4c = 725,48 (C4oH70F3NO;Si,) Obs. khéi lugng =
726,60 (M+H)

D009-MP: Khéi luong chinh x4c = 725,48 (C4oH70F3NO3Si5) Obs. khéi lugng =
726,60 (M+H)

Budce 3a

TBAF [1 M trong THF, 1 mL] duoc thém vao dung dich chia hop chét
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DO009-LP [56,3 mg] thu dugc & budc 2 trong THF [1 mL] va hdn hop nay duogc
khudy & 50°C qua dém. Hon hop phén tng dugc dap tat bang dung dich nudc
natri hydro cacbonat bdo hoa va duoc chiét bang etyl axetat. Lop hitu co duoc
lam kho trén magie sulfat khan va dugc c6 dac dudi ap suit giam. Tinh ché phan
cin duoc tinh ché bang HPLC pha dao dé thu duoc hop chit D009a [16,7 mg,
0,0336 mmol].
'H-NMR (CD;OD) é: 6,33 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,22

(1H,d,J=2,0Hz), 4,89 (1H, d, ] =2,0 Hz), 4,22 (1H, d, J = 3,4 Hz), 4,05-3,96
(1H, m), 3,92 (1H, dd, T = 11,0, 3,0 Hz), 3,72 (1H, td, J = 8,1, 4,4 Hz), 3,63 (1H,
td, J=11,3, 2,3 Hz), 2,87 (1H, dd, J = 11,0, 4,4 Hz), 2,77 (2H, d, ] = 11,7 Hz),
2,59 (1H, dd, J=13,4,4,1 Hz), 2,32 (1H, dd, J = 12,2, 2,9 Hz), 2,23-2,14 (2H, m),
2,06-1,18 (18H, m), 1,03 (6H, d, J =7,3 Hz), 0,58 (3H, s).
Khéi luong chinh x4c = 497,31 (CasH4F3NO;3) Obs. khéi luong = 498,40 (M+H)
Budc 3b

Hop chat D009b [9,1 mg, 0,018 mmol] thu dugc béng cach tién hanh theo

cach tuong tu nhu trong bude 3a sir dung D009-MP [42,0 mg] lam nguyén liéu
ban dau.
"H-NMR (DMSO-Dg) 6: 6,19 (1H, d,J = 10,7 Hz), 5,99 (1H, d, J= 11,2 Hz), 5,17
(1H, d, J =2,4 Hz), 4,77 (1H, d, J = 2,4 Hz), 4,75 (1H, d, ] = 4,4 Hz), 4,57 (1H,
d,J=4,4Hz), 4,15 (1H, t,J =37 Hz), 4,10-4,00 (1H, m), 3,89 (1H, d, J = 10,2
Hz), 3,66-3,55 (2H, m), 2,88 (1H, d, J = 10,2 Hz), 2,79 (1H, d, J = 9,3 Hz), 2,56
(2H, d, J = 11,7 Hz), 2,25-1,16 (22H, m), 0,97 (3H, d, J = 5,9 Hz), 0,85 (3H, d, J
= 6,8 Hz), 0,53 (3H, s).

Khdi lwong chinh xdc = 497,31 (CasHioF3NO;3) Obs. khdi lugng = 498,40 (M+H)
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[Vidu 142]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((S)-2-
metylmorpholino)propan-2-yl)-octahydro-4H-inden-4-yliden)etyliden)-2-
metylen-cyclohexan-1,3-diol (Hop chit D010)

Hop chat (D010) [11,6 mg, 0,027 mmol] thu duge bang cach thuc hién
phan tmg theo cich tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg,
0,069 mmol] va (S)-2-metylmorpholin hydroclorua [30 mg, 0,297 mmol] lam
nguyén liéu ban dﬁu.

'TH-NMR (CDQOD) 8: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6.8 Hz), 4.43-4.35 (2H, m), 3,79 (1H, dd, ] = 11,5, 1,7 Hz), 3,68-3,57
(2H, m), 2,85 (1H, dd, T = 12,0, 3,7 Hz), 2,75 (1H, d, ] = 11,7 Hz), 2,69-2,61 (2H,
m), 2,48 (1H, dd, J = 13,4, 4,1 Hz), 2,31-2,22 (3H, m), 2,07-1,82 (6H, m), 1,70-
1,49 (6H, m), 1,38-1,25 (3H, m), 1,10 (3H, d, ] = 6,3 Hz), 1,03 (3H, d, J = 6,3
Hz), 0,60 (3H, s).

Khéi lugng chinh xdc = 429,32 (C7H43NOs) Obs. khéi lugng = 430,35 (M+H)
[Vidu 143]

Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-oxa-7-azaspiro[2.5]octan-
7-yl) propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat DO11)

Hop chét (D0O11) [11,3 mg, 0,0256 mmol] thu dugc béng cach thuc hién
phan ung theo cach tuong tu nhu trong Vi du 1 s dung hop chét (2¢) [50 mg,
0,069 mmol] va 4-oxa-7-azaspiro[2,5] octan hydroclorua [35 mg, 0,234 mmol]

lam nguyén li€u ban dau.
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'H-NMR (CD;O0D) é: 6,27 (1H, d, J = 10.7 Hz), 5,92 (1H, d, J = 10,7 Hz), 5,06
(2H, d, J=17,3 Hz), 4,43-4,37 (2H, m), 3,80-3,68 (2H, m), 2,86 (1H, dd, J = 12,2,
3,9 Hz), 2,68 (1H, dd, J = 13,7, 4,4 Hz), 2,57-2,25 (8H, m), 2,08-1,90 (4H, m),
1,71-1,50 (6H, m), 1,40-1,26 (3H, m), 1,04 (3H, d, J = 6,3 Hz), 0,71 (2H, s), 0,61
(3H, s), 0,59-0,48 (2H, m).
Khéi lugng chinh xédc = 441,32 (CasHisNOs) Obs. khdi lugng = 442,35 (M+H)
[Vidu 144]
Téng hop (1R,3R)-5—(2—((1R,3aS,7aR,E)-1-((S)—l-(6-oxa—9-azaspiro[4.5]decan—
9-yl) propan-Z-yl)—7é—'metyloctahydro-4H—inden—4—yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D012) |

Hop chit (D012) [9,9 mg, 21 mmol] thu duoc bang cach thuc hién phan
umg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (2¢) [50 mg, 0,069 |
mmol] va 6-oxa-9-azaspiro[4,5] decan hydroclorua [35 mg, 0,248 mmol] lam
nguyén liéu ban dau.
"H-NMR (CD;OD) &: 6,26 (1H, d, J = 10,7 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J=17,3 Hz), 4,45—4,33 (2H, m), 3,72-3,60 (2H, m), 2,85 (1H, dd, J = 12,7,
3,4 Hz), 2,67 (1H, dd, J=13,2, 4,4 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,39-2,19
(6H, m), 2,16-1,88 (5H, m), 1,84-1,25 (18H, m),- 1,04 (3H, d, J = 6,8 Hz), 0,60
(3H, s).
Khéi lugng chinh xéc = 469,36 (C3HysNO3) Obs. khéi lugng = 470,35 (M+H)
[Vidu 145]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((2S,6R)-2,6-

dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat D013)

Hop chét (D013) [17,6 mg, 0,040 mmol] thu duoc bﬁng cach thuc hién
pﬁén ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg,
0,069 mmol] va (2S,6R)-2,6-dimetylmorpholin [ 35 mg, 0,304 mmol] lam nguyén
liéu ban dau.

'"H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, t, J=3,9 Hz), 4,42-4,36 (2H, m), 3,73-3,59 (2H, m), 2,85 (1H, dd, J = 12,0,
3,7Hz),2,79 (1H, d,J = 11,2 Hz), 2,67 (1H, dd, J = 13,2, 4,4 Hz), 2,62 (1H, d, J
= 11,2 Hz), 2,48 (1H, dd, J = 13,7, 3,9 Hz), 2,27 (2H td, J=12,7, 6,0 Hz), 2,22
(1H, dd, J = 12,0, 3,2 Hz), 2,16-1,89 (4H, m), 1,79 (1H, dd, J = 25,9, 15,6 Hz),
1,70-1,21 (12H, m), 1,12 3H, d, J = 5,0 Hz), 1,10 (3H, d, I=50 Hz), 1,03 (3H,
d, J=6,3 Hz), 0,60 (3H, s).

Khdi lwong chinh xéc = 443,34 (CasHysNO;3) Obs. khi lugng = 444,30 (M+H)
[Vidu 146]

Téng ~ hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(2,2-
dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit D014)

Hop chét (D014) [10,8 mg, 0,024 mmol] thu dugc bang cach thuc hién
phan g theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg,
0,069 mmol] va 2,2-dimetylmorpholin [35 mg, 0,304 mmol] lam nguyén liéu ban
dau
'H-NMR (CD;OD) é: 6,26 (1H, d, J = 10.7 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05

(2H, d, ] = 7,3 Hz), 4,43-4,35 (2H, m), 3,75-3,64 (2H, m), 2,85 (1H, dd, J = 11,0,
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3,9 Hz), 2,67 (1H, dd,'J =13,4,4,1 Hz), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,40-1,88
(13H, m), 1,68-1,21 (18H, m), 1,04 (3H, d, J = 6,3 Hz), 0,60 (3H, s).

Khéi lwong chinh xac = 443,34 (C,3H4sNOs) Obs. khéi luong = 444,30 (M+H)
[Vidu 147]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit D015)

Hop chét (D015) [2,0 mg, 0,0047 mmol] thu dugc bang cach thue hién
phan ung theo cach tuong tu nhu trong Vi du 1 su dung hop chét (éc) [50 mg,
0,069 mmol] va (S)-3-metylmorpholin hydroclorua [30 mg, 0,218> mmol] lam
nguyén liéu ban dau. |
H-NMR (CD3OD) d: 6,26 (1H, d, J =11,2 Hz), 591 (1H, d, J = 10,7 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,45-4,35 (2H, m), 3,75 (1H, dt, J = 11,4, 3,3 Hz), 3,60 (2H,
ddd,J=24,4,11,2,2,4Hz),3,21 (1H,dd,J=11,0,9,5 Hz), 2,84 (2H, td, J = 11,3,
3,3Hz),2,67 (1H, dd, J=13,2, 4,4 Hz), 2,48 (IH, dd,J=13,2,3,9 Hz), 2,37 (1H,
t,J=11,5Hz), 2,31-2,25 (3H, m), 2,08-2,02 (5H, m), 1,96 (1H, dd, 1 = 11,5, 8,1
Hz), 1,68-1,52 (6H, m), 1,32 (4H, dt, J =32,9, 10,5 Hz), 1,02 (3H, d,J=6,3 Hz),
0,93 (3H, d, J =6,3 Hz), 0,61 (3H, s).

Khéi luong chinh x4c = 429,32 (C,7H43NO3) Obs. khéi lugng = 430,25 (M+H)
[Vidu 148] |

Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((2R,55)-2,5-
dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chéat D016)
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Hop chat (D016) [5,0 mg, 0,011 mmol] thu duge bang cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va (2R,58)-2,5-dimetylmorpholin [ 30 mg, 0,260 mmol] lam nguyén liéu
ban dau.
Khéi luong chinh xac = 443,34 (Cy3HssNO3) Obs. khéi luong = 444,30 (M+H)
[Vidu 149]
Téng hop (1R,3R)-5-(2—((1R,3aS,7aR,E)-1-((S)—1-((2R,5R)-2,5-
dimetylmorpholino)propan-2-yl)—7a—metyloctahydro-4H-inden—4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat D017)

Hop chit (D017) [8,2 mg, 0,018 mmol] thu dugce bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va (2R,5R)-2,5-dimetylmorpholin [ 30 mg, 0,260 mmol] 1am nguyén liéu
ban dau
Khdi lugng chinh xéc = 443,34 (CasHysNO;3) Obs. khéi lugng = 444,30 (M+H)
[Vidu 150]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((R)-2-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit D018)

Hop chét (D018) [5,3 mg, 0,012 mmol] thu dugc béng cach thuc hién phéan
Ung theo cach tuong tu nhu trong Vi du 1 st dung hop chat (2¢) [50 mg, 0,069
mmol] va (R)-2-metylmorpholin hydroclorua [40 mg, 0,291 mmol] lam nguyén
liéu ban dau.

"H-NMR (CD;0D) é: 6,26 (1H, d, J= 11,4 Hz), 5,91 (1H, d, ] = 11,0 Hz), 5,05
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(2H, d, ] =7,3 Hz), 4,42-4,36 (2H, m), 3,80-3,73 (1H, m), 3,67 (1H, td, J = 11,3,
2,4 Hz), 3,62-3,53 (1H, m), 2,85 (1H, dd, J = 12,1, 3,9 Hz), 2,80 (1H, d, J=11,0
Hz), 2,67 (1H, dd, J=13,3, 4,1 Hz), 2,56 (1H, dd, J = 11,9, 1,8 Hz), 2,48 (1H, dd,
J =133, 4,1 Hz), 2,31-2,22 (3H, m), 2,17 (1H, td, J = 11,5, 3,5 Hz), 2,07-1,89
(4H, m), 1,70-1,50 (7H, m), 1,38-1,21 (3H, m), 1,11 (3H, d, J = 5,9 Hz), 1,03 (3H,
d,J=6,4Hz), 0,61 (3H, s).

Khdi lugng chinh xéc = 429,32 (C27H43NO;3) Obs. khdi lwgng = 430,40 (M+H)
[Vidu 151]

Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-oxa-7-azaspiro[2.5]octan-
7-yl) propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat D019)

Hop chit (D019) [11,2 mg, 0,0261 mmol] thu duoc bing cach thuc hién
phéan ung theo cach tuong tu nhu trong Vi du 1 st dung hop chat (2b) [50 mg,
0,070 mmol] va 4-oxa-7-azaspiro[2,5] octan hydroclorua [35 mg, 0,234 mmol]
1am nguyén liéu ban dau.

'"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,2 Hz), 5,88 (1H, d, J = 11,2 Hz), 4,06-
3,95 (2H, m), 3,79-3,67 (2H, m), 2,83 (1H, dd, J = 11,0, 3,9 Hz), 2,62-2,50 (2H,
m), 2,44-2,13 (8H, m), 2,07-1,48 (14H, m), 1,38-1,20 (4H, m), 1,03 3H, d, J =
6,3 Hz), 0,70 (2H, s), 0,59 (3H, s), 0,57-0,49 (2H, m).

Khéi lugng chinh x4c = 429,32 (C27H43NO3) Obs. khéi lugng = 430,30 (M+H)
[Vidu 152]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((2R,5S)-2,5-

dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etylidenjxyclohexan— 1,3-diol (Hop chét D020)

Hop chit (D020) [4,3 mg, 0,010 mmol] thu dugc bang cach thuc hién phan tmg
theo cach tuong tu nhu trong Vi du 1 str dung hop chét (2b) [50 mg, 0,070 mmol]
va (2R,5S)-2,5-dimetylmorpholin [ 30 mg, 0,260 mmol] 1am nguyén liéu ban dau.
Khéi lwong chinh xac = 431,34 (C,7H4sNOs) Obs. khéi luong = 432,25 (M+H)
[Vidu 153]

Téng hop (1R,3R)-5-(2—((1R,3aS,7aR,E)—1-((S)—1—((2R,5R)—2,5-
dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat D021)

Hop chit (D021) [5,4 mg, 0,013 mmol] thu dugc bang cach thuc hién phan ung
theo cach trong tu nhu trong Vi du 1 st dung hop chét (2b) [50 mg, 0,070 mmol]
va (2R,5R)-2,5-dimethylmorpholin [30 mg, 0,260 mmol] Iam nguyén li¢u ban dau.
Khéi luong chinh xdc = 431,34 (C7HysNO;3) Obs. khéi lugng = 432,30 (M+H)
[Vidu 154]

Téng  hop (1R,3S,Z)-s-(z-((lR,zsas,7aR,E)-7a-mety1-1-((3)-1-(4-
(metylsulfonyl)piperazin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat E001)

Hop chat (E001) [14,3 mg, 0,029 mmol] thu duoc bang cach thuc hién
phan g theo cach tuong tu nhu trong Vi du 92 stir dung 1-metylsulfonylpiperazin
thay cho nguyén li¢u ban dau 13 trietyl-[[4-(triflometyl)-4-piperidyl]oxy ]silan
trong budc 1 cia Vi du 92
'H-NMR (CD;OD) é: 6,32 (1H, d, J = 10,7 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28

(1H, t, T= 1,2 Hz), 4,34 (1H, t, ] = 6,1 Hz), 4,15-4,05 (1H, m), 3,25-3,15 (5H, m),
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2,89-2,80 (4H, m), 2,66-2,03 (11H, m), 1,94-1,22 (13H, m), 1,04 3H, d, J = 6,3
Hz), 0,60 (3H, s).
Khdi luong chinh xdc = 492,30 (Co7H4sN,04S) Obs. khéi lugng= 493,40 (M+H)
[Vidu 155]
Téng | hop (1R,3S)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-(4-
(metylsulfonyl)piperazin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (qu chét E003)

Hop chét (E003) [9,4 mg, 0,019 mmol] thu duoc bang cach thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 st dung hop chét (2¢) [50 mg, 0,069
mmol] va 1-(metylsulfonyl)piperazin [40 mg, 0,254 mmol | lam nguyén liéu ban
dau.
"H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,0 Hz), 5,91 (1H, d, J = 11,0 Hz), 5,05
(2H, d, J=7,3 Hz), 4,42-4,35 (2H, m), 3,26-3,13 (4H, m), 2,88-2,80 (1H, m), 2,82
(3H, s), 2,70-2,58 (3H, m), 2,48 (1H, dd, J = 13,3, 4,1 Hz), 2,40-2,25 (5H, m),
2,09-2,00 (3H, .m), 1,98-1,90 (1H, m), 1,75-1,52 (6H, m), 1,39-1,28 (3H, m), 1,04
(3H, d, ] = 6,4 Hz), 0,61 (3H, s). o
Khoi luong chinh xac = 492,»30 (Ca7H4N204S) Obs. khéi luong = 493,25 (M+H)
[Vidu 156]
Téng “hop (1R,3 S,Z)-S—(2-((1R,3aS,7aR,E)—7a—metyl-1-((28‘)—1—(3—
(triflometyl)piperazin-1 -yl)propan-Z—yl)octahydro-4H—inden—4—yliden)etylideri)—
4-metylenxyclohexan-1,3-diol (Hop chat E005a, E005b)

Hop chét (E005a) [11,3 mg, 0,0234 mmol] va hop chéat (E005b) [9,7 mg,

0,020 mmol] thu dugc béng cach thuc hién phan tng theo cach twong tw nhu
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trong Vidu 108 st dung hop chit (2a) [100 mg, 0,137 mmol] va 2-
(triflometyl)piperazin [50 mg, 0,324 mmol] l1am nguyén liéu ban dau.

Hop chét E005a

IH-NMR (CD;OD) &: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J =2,4, 1,5 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,09 (1H, m), 3,43-3,37
(1H, m), 3,00-2,95 (1H, m), 2,90-2,76 (4H, m), 2,51 (1H, dd, J = 13,4, 3,2 Hz),
2,34-1,99 (7H, m), 1,94-1,21 (15H, m), 1,02 (3H, d, J = 6,3 Hz), 0,59 (3H, s).
Khéi lwgng chinh x4c = 482,31 (Ca7H4 F3N,0,) Obs. khéi lwong= 483,4 (M+H)

Hop chit E005b

'H-NMR (CD;0OD) &: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, T = 11,2 Hz), 5,28
(1H, dd, J = 2,4, 1,5 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,09 (1H, m), 3,35-3,30
(1H, m), 2,95 (2H, d, ] = 11,2 Hz), 2,85 (2H, td, I = 11,7, 2,9 Hz), 2,63 (1H, d, J
— 11,7 Hz), 2,51 (1H, dd, J = 13,7, 3,4 Hz), 2,33-1,97 (7H, m), 1,94-1,21 (15H,
m), 1,02 (3H, d, J = 6,8 Hz), 0,60 (3H, s).

Khdi lwgng chinh xéc = 482,31 (Ca7Hy F3N,0,) Obs. khéi lugng = 483,3 (M+H)

[Vidu 157]
Téng hop (1R,38,Z)-5-(2-((1R,3a8S,7aR,E)-7a-metyl-1-((2S)-1-(3-
(triflometyl)piperazin-1-yl )propan-2-yl)octahydro-4H-inden-4-

yl.iden)etyliden)xyclohéxan—1,3-diol (Hop chit E006a, E006b)

Hop chét (E006a) [7,0 mg, 0,015 mmol] va hop chat (E006b) [7,0 mg,
0,015 mmol] thu duoc bang cach thuc hién phan tmg theo cach twong ty nhu trong
Vi du 108 st dung hop chit (2b) [100 mg, 0,139 mmol] va 2-

- (triflometyl)piperazin [70 mg, 0,454 mmol] lam nguyén liéu ban dau.
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Hop chét E006a

'H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,06-
3,93 (2H, m), 3,41-3,37 (1H, m), 2,97 (1H, d, J = 12,3 Hz), 2,86-2,74 (4H, m),
2,59 (1H, dd, T = 13,5, 3,4 Hz), 2,40 (1H, dd, J = 13,3, 3,7 Hz), 2,31 (1H, dd, T =
11,9, 3,2 Hz), 2,23-1,48 (17H, m), 1,38-1,21 (4H, m), 1,02 (3H, d, J = 6,4 Hz),
060 (3H, s).

Khéi luong chinh xéc = 470,31 (CasHaiF3N202) Obs. khdi lugng = 471,25 (M-+H)

Hop chét E006b

'H-NMR (CD;0D) 8: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,0 Hz), 4;06-
3,93 (2H, m), 3,36-3,30 (1H, m), 2,95 (2H, d, J= 11,9 Hz), 2,85 (2H, td, = 11,5,
2,9 Hz), 2,65—2,54 (2H, m), 2,40 (1H, dd, J=13,3,3,7Hz), 2,31 (1H, dd, T = 12,1,
3,0 Hz), 2,23-1,49 (16H, m), 1,38-1,21 (4H, m), 1,03 3H, d, J = 6,4 Hz), 0,60
(3H, s).
Khéi luong chinh xac = 470,31 (CasHaiF3N20,) Obs. khéi luong = 471,25 (M+H)
[Vidu 158]
Téng hop (1R,28,3S,7)-2-metyl-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((2S)-1-(3-
(triflometyl)piperazin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (Hop chat E007a, E007b)

Hop chit (E007a) [20,9 mg, 0,042 mmol] va hop chat (E007b) [27,4 mg,
0,055 mmol] thu dugc béng céch thuc hién phan tng theo cach twong ty nhu trong
Vi du 109 st dung hop chit (6¢) [264,5 mg, 0,599 mmol] va 2-
(triflometyl)piperazin [220,7 mg, 1,43 mmol] lam nguyén liéu ban dau.

Hop chit E007a:
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'H-NMR (CD;OD) &: 6,33 (1H, d, J = 11,0 Hz), 6,09 (1H, d, J = 11,0 Hz), 5,22
(1H, d, J = 2,0 Hz), 4,88 (1H, brs), 4,22 (1H, d, ] = 3,4 Hz), 3,75-3,68 (1H, m),
3,47-3,30 (2H, m), 2,99-2,75 (6H, m), 2,59 (1H, dd, J = 13,7, 3,9 Hz), 2,33 (1H,
dd, T = 12,0, 3,2 Hz), 2,19-2,01 (6H, m), 1,93-1,42 (12H, m), 1,38-1,21 (4H, m),
1,04 3H, d,J = 6,3 Hz), 1,02 (3H, d, ] = 6,4 Hz), 0,58 (3H, s).

Hop chit E007b:

'H-NMR (CD;0D) é: 6,33 (1H, d, J = 11,0 Hz), 6,09 (1H, d, J = 11,0 Hz), 5,22
~(1H, d, J =2,0 Hz), 4,89 (1H, brs), 4,22 (1H, d, J = 3,4 Hz), 3,75-3,69 (1H, m),
3,38-3,30 (1H, m), 2,98-2,80 (4H, m), 2,63-2,57 (2H, m), 2,30 (1H, dd, J = 12,2,
3,4 Hz), 2,17 (2H, dd, J = 11,2, 2,9 Hz), 2,06-1,97 (4H, m), 1,91-1,20 (13H, m),
1,04 3H, d, T = 6,3 Hz), 1,02 (3H, d, ] = 6,3 Hz), 0,59 (3H, ). |
[Vidu 159]

Téng hop (1R,38,2)-5-(2-((1R,3a8S,7aR,E)-1 —((S)- 1-(4-(etylsulfonyl)piperazin-1-
yl)propan—Z—yl)-7a—metyloctahydro-4H—indeh—4-yliden)etyliden)-4—
metylenxyclohexan-1,3-diol (hgp chit E009)

Hop chét (E009) [20,6 mg, 0,041 mmol] thu duge bang cach thuc hién
phéh ung theo cach twong tu nhu trong Vi du 1 st dung hop chét (2a) [100 mg,
0,137 mmol] va 4-(etylsulfonyl)piperazin [55 mg, 0,309 mmoi ] lam nguyén liéu
ban dau
'H-NMR (CDs0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J =2,4, 1,0 Hz), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,09 (1H, m), 3,28-3,23
(3H, m), 3,02 (2H, q, J = 7,3 Hz), 2,87 (1H, dd, J = 12,0, 3,7 Hz), 2,65-2,55 (2H,
m), 2,51 (1H, dd, J= 13,4, 3,2 Hz), 2,39-2,30 (3H, m), 2,25 (1H, dd, J = 13,4, 6,6

Hz), 2,10-1,99 (3H, m), 1,94-1,21 (17H, m), 1,03 (3H, d, J = 6,3 Hz), 0,59 (3H,
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s).

[Vi du tham khao 13]

Téng hop (B3R)-3-((1R,3aS,7aR E)-4-((Z)-2-((3S,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)-2 -metylenxyclohexyliden)etyliden)-7a-metyloctahydro-
1H-inden-1-yl)butyl 4-metylbenzensulfonat (Hop chét 16a)

[Cong thuc hda hoc 46]

, 7,
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~ LHMDS
TesoY ~"“orBs 0

Budce 1

para—quuensulfonyl clorua [1,6 g, 8,4 mmol] dugc thém vao dung dich
chia (3R)-3-((1 R,4S,7aR)—7a—méty1—4-((trietylsilyl)oxy)octahydro— 1H-inden-1-
yl)butan-1-ol (Hop chit 10, S6 Dang ky CAS 300344-39-2) [2,37 g, 6,68 mmol]
trong pyridin [12 mL] va hon hgp nay duoc khudy & nhiét d6 phong trong 3 gio.
Hdn hop phan tng dugc chuyén sang nuéc mudi bdo hoa va hdn hop nay dugc
chiét bang ety axetat. Lép hitu co dugc rira tudn tu béng axit clohydric 1 M, natri
hydro cacbonat bdo hoa va nudc mubi bdo hoa. Lép hitu co duge 1am khd trén

magie sulfat khan va dugc c6 dac duéi ap sut giam dé thu dugc san pham tho
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chtra hop chét 17.
Buéc 2

San pham thé chira hop chét 17 & trén duoc hoa tan trong axeton [30 mL],
sau (1‘6 thém vao dung dich nay, axit clohydric 2 M [10 mL, 20 mmol] dugc thém
vao & nhiét d6 phong va hdn hop nay duge khudy & nhiét d6 phong trong 1 gid.
Hé thdng phan tng duoc dép tit bang dung dich nudc natri hydro cacbonat bio
hoa va duge chiét bang etyl axetat. Lép hitu co dugc lam kho trén magie sulfat
khan va dugc c6 dac dudi ap suétl giam. i’hﬁn can duogc tinh ché bé‘mg sdc ky cot
silica gel dé thu dugc (3R)-3;((1R,4S,7aR)—4—hydroxy-7a—metyloctahydro-1H-
inden-1-yl)butyl 4-metylbenzensulfonat (Hop chét 18) [1,37 g, 3,47 mmol] (Hiéu
suét hai budc = 52%).
Budce 3

Dung dich chtra hop chat 18 [1,37 g, 3,47 mmol] thu duoc ¢ bude 2, 4-
metylmorpholin N-oxit (NMO) [0,67 g, 5,0 mmol] va sang phan tir 4A (MS4A)
[1,5 g] trong diclometan [30 mL] dugc khudy & 0°C trong 1 gid. Tetrabutylamoni
perrutenat (TPAP) [120 mg, 0,342 mmol] duoc thém vao hdn hop phan tng va
hdn hop nay dugc khudy & 0°C trong 1 gid. Heptan [30 mL] duoc thém vao hon
hop phan tng & nhiét do trong phong Vé hdn hop nay duge loc qua Xelit. Chét
sau loc duoc rira lan luot bf'mg dung dich nudc amoni clorua bdo hoa va nudc
mudi bdo hoa. Lép hitu co duge lam khé trén magie sulfat khan va duoc ¢d dac
duéi ap sudt giam. Phan cin dugc tinh ché biing sc ky cot silica gel dé thu duoc
(3R)-3-((1R,3aR,7aR)-7a-metyl-4-oxooctahydro-1H-inden-1-yl)butyl 4-
metylbenzensulfonat (Hop chét 11) [1,15 g, 2,93 mmol] (Hiéu sudt = 84%).

'H-NMR(CDCly) 8: 7,79 (2H, d, T = 7,8 Hz), 7,35 (2H, d, ] = 7,8 Hz), 4,06-3,94
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(2H, m), 2,45 (3H, s), 2,43 (1H, dd, J = 12,2 7,8 Hz), 2,33-2,17 (2H, m), 2,11-
1,65 (6H, m), 1,60-0,99 (9H, m), 0,91 (3H, d, J = 6,3 Hz), 0,60 (3H, s).
Budc 4

Trong mdi truong khi nito, LHMDS [1 M trong THF, 5 mL, 5 mmol] dugc
thém vao dung dich chtra hop chét 4a [2,1 g, 3,6 mmol] trong THF [21 mL] & -
78°C va hdn hop phéan tmg dugc khudy & cting nhiét do trong 30 phit. Dung dich
chitra hop chét 11 [0,85 g, 2,2 mmol] thu duge & buéce 3 trong THF [10 mL] duge
thém vao hén hop va hén hop phan tng duge khudy thém & cung nhiét do trong
1,5 gio. Hén hop phéan tng dugc lam 4m dén nhiét do phong, dung dich nudc
amoni clorua bdo hoa dugc thém vao hdn hop va hdn hop nay dugce chiét bang
etyl axetat. LGp hitu co duge lam kho trén magie sulfat khan va duoc ¢6 ddc dudi
4p sut giam. Tinh ché phan cin bang sdc ky cot silica gel dé thu dugc hgp chét
16a[1,21 g, 1,63 mmol] (Hiéu suit = 72%).
"H-NMR (CDCl;) 8: 7,80 (2H, d, J = 8,2 Hz), 7,35 (2H, d, J = 8,2 Hz), 6,23 (1H,
d, J=11,0 Hz), 6,00 (1H, d, J = 11,4 Hz), 5,18 (1H, s), 4,86 (1H, d, ] = 2,3 Hz),
4,37 (1H, dd, 1 =17,0, 4,0 Hz), 4,23-4,16 (1H, m), 4,15-4,03 (2H, m), 2,82 (1H, d,
J = 11,9 Hz), 2,48-2,41 (1H, m), 2,45 (3H, s), 2,21 (1H, dd, J = 13,0, 7,5 Hz),
1,96-1,58 (8H, m), 1,53-1,18 (10H, m), 0,88 (9H, s), 0,88 (9H, s), 0,84 (3H, d, J
= 6,9 Hz), 0,49 (3H, s), 0,07 (3H, s), 0,06 (9H, s).
[Vi du tham khao 14]
Téng hop (3R)-3-((1R,3aS,7aR E)-4-(2-((3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)xyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-
yl)butyl 4-metylbenzensulfonat (Hop chét 16b)

[Cong thirc hoa hoc 47]
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OTs

KCN, 18-crown-6
DMF

OTs

NaBH4
THF-MeOH

Kali xyanua [2,16 g, 33,2 mmol] dugc thém vao dung dich chira hop chét

2b[11,94 g, 16,65 mmol] va 18-crown-6 [0,45 g, 1,7 mmol] trong DMF [100 mL],
va hon hop nay duoc dun néng va khudy & 60°C trong 4 gid. Sau khi 1am ngudi
dén nhiét d6 phong, d6 hdn hop phan ﬁhg vao nude mubi bdo hoa va chiét hdn
hop nay bang etyl axetat. L6p hitu co dugc rira sach bang nudc mudi bio hoa.
Lép hitu co duge 1am khd trén magie sulfat khan va dugce ¢6 ddc dudi ap suét
giam. Phan cin dugc tinh ché bang sic ky cot silica gel dé thu dugc hop chét 13b
[8,02 g, 14,0 mmol] (Hiéu suét = 84,2%).
"H-NMR (CDCls) 8: 6,16 (1H, d, J = 11,4 Hz), 5,82 (1H, d, ] = 11,0 Hz), 4,11-
4,02 (2H, m), 2,82 (1H, dd, J = 12,3, 2,7 Hz), 2,40-2,35 (3H, m), 2,30-2,22 (2H,
| m), 2,08 (2H, dt, J = 23,0, 7,9 Hz), 1,98-1,88 (2H, m), 1,82-1,59 (6H, m), 1,55-
1,26 (8H, m), 1,18 (3H, d, J = 6,4 Hz), 0,87 (9H, s), 0,86 (9H, s), 0,56 (3H, s),
0,06 (3H, s), 0,05 (9H, s).

Budc 2
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Trong mdi trudng khi nito, dung dich chia diisobutyl nhom hydrua
(DIBAL-H) [1 M trong hexan, 42 mL, 42 mmol] dugc thém vao dung dich chtra
hop chét 13b [8,02 g, 14,0 mmol] trong THF[120 mL] & - 10°C, va hén hop duoc
khudy & clng nhiét d6 trong 1 gio. Hé thdng phan tmg dugc dap tit bang dung
dich nudc amoni clorua bdo hoa. Dung dich nuéc bdo hoa cta kali natri tartrat
(mudi Rochelle) duoc thém vao hdn hop, va hdn hgp nay duge chiét bang etyl
axetat. Lop hitu co dugc rira bang nudc rﬁuéi bdo hoa, lam kho trén magie sulfat
khan va co6 dac dudi ap suat giam. Phan cin duoc tinh ché bang sdc ky cot silica
oel dé thu duoc hop chét 14b [4,93 g, 8,57 mmol] (Hiéu suat = 61%).

'H-NMR (CDCl;) 6: 9,76 (1H, dd, J =3,2, 1,4 Hz), 6,16 (1H, d,J = 11,4 Hz), 5,82
(1H, d, J=11,4 Hz), 4,10-4,04 (2H, m), 2,82 (1H, dd, J = 11,7, 3,9 Hz), 2,48 (1H,
dd, J = 15,3, 3,0 Hz), 2,42-2,35 (2H, m), 2,27-1,77 (9H, m), 1,70-1,60 (4H, m),
1,58-1,50 (3H, m), 1,40-1,25 (5H, m), 1,03 (3H, d, J = 6,9 Hz), 0,87 (9H, s), 0,86
(9H, s), 0,59 (3H, s), 0,06 (3H, s), 0,05 (6H, s).

‘Budce 3

Hop chét 14b [4,92 g, 8,56 mmol] dugc hoa tan trong dung dich hén hop
chtra THF [50 mL]/metanol [50 mL], natri bohydrua [0,65 g, 17,0 mmol] duoc
thém vao dung dich & 0°C va hdn hop duge khudy & nhiét d6 phong trong 1 gid.
Hon hop phan tng duge dap t4t bang amoni clorua bdo hoa & 0°C, d6 vao nude
mubi bdo hoa va hdn hop nay dugc chiét bang etyl axetat. Lp hitu co dugc rira
bang nudc mudi bio hoa, 1am kho trén magie sulfat khan va ¢ dic dudi ap sut
giam. Phan cin duoc tinh ché bang sic ky cot sﬂica gel dé thu duoc hop chat 15b
[4,32 g, 7,49 mmol] (Hiéu sut = 87%).

'"H-NMR (CDCls) é: 6,17 (1H, d, J = 10,5 Hz), 5,82 (1H, d, J = 11,0 Hz), 4,12-
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4,03 (2H, m), 3,78-3,60 (2H, m), 2,31 (1H, d, J = 11,9 Hz), 2,42-2,35 (2H, m),
2,26 (1H, d, J=13,3 Hz), 2,11 (1H, t, J = 10,1 Hz), 2,04-1,90 (3H, m), 1,82-1,60
(6H, m), 1,59-1,48 (4H, m), 1,35-1,22 (5H, m), 1,16 (1H, s), 0,99-0,92 (3H, m),
0,87 (9H, s), 0,86 (9H, s), 0,55 (3H, s), 0,08-0,03 (12H, m)

Budc 4

TsCl [3,45 g, 18,1 mmol] va 4-dimetylaminopyridin [94 mg, 0,77 mmol]

duge thém vao dung dich chtra hop chit 15b [4,17 g, 7,23 mmol] trong pyridin
[40 mL] va hdn hop nay dugce khudy & nhiét d6 phong trong 2 gio. Dé‘hc:)n hop
phan tng vao nude mubi bio hoa va chiét hdn hop nay bang etyl axetat. Lép hitu
co duge rira bang nudc mudi bio hoa, 1am kho trén magie sulfat khan va co dic
dudi 4p suét giam. Phan cin duoc tinh ché bang sic ky cot silica gel dé thu duoc
‘hop chat 16b [4,60 g, 6,29 mmol] (Hi¢u suat = 87%).

'H-NMR (CDCl;) §: 7,80 (2H, d, J = 8,3 Hz), 7,35 (2H, d, J = 8,3 Hz), 6,16 (1H,
d,J=11,2Hz), 5,80 (1H, d, J = 11,2 Hz), 4,17-4,01 (4H, m), 2,85-2,70 (1H, m),
2,45 (3H, s), 2,41-2,23 (2H, m), 1,98-1,60 (8H, m), 1,51-1,18 (10H, m), 0,87-0,85
(27H, m), 0,50 (3H, s), 0,05 (6H, s), 0,05 (6H, s).

[Vl' du tham khao 15]

Téng hop (3R)-3-((1R,3aS,7aR E)-4-(2-((3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)-4-metylenxyclohexyliden)etyliden)-7a-metyloctahydro-
1H-inden-1-yl)butyl 4-metylbenzesulfonat (Hdp chét 16¢)

[Cong thirc hoa hoc 48]
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OTs

OTs TBSO® otes | HF
: 4c
g

Dung dich chia (3R)-3-((1R,3aR,7aR)-7a-metyl-4-oxooctahydro-1H-
inden-i-yl)butyl 4-metylbenzensulfonat (Hop chét 11) [1,24 g, 3,28 mmol] duoc
mo ta trong budce 3 cia Vi du tham khao 13 va hop chét 4¢ [1,3 g, 2,2 mmol] trong
THEF [15 mL] duoc 1am lanh d&én -78°C trong mai truong khi nito. LHMDS [1 M
trong THF, 4,5 mL, 4,5 mmol] duoc thém tung giot vao dung dich va hén hop nay
duoce khudy & ciing nhiét do trong 3 gio. Hon hop phan &ng duoc 1am 4m dén
nhiét 6 phong va duoc dép tit bang dung dich nuéc amoni clorua bdo hoa. Hon
hop phan tng duogc chiét bang etyl axetat, 16p hitu co duoc 1lam kho trén magie
sulfat khan, va ¢6 dac dudi ap suét giam. Tinh ché phﬁn can 'béng sdc ky cot silica
gel dé thu dugc hop chét 16¢ [0,83 g, 1,1 mmol] (Hiéu suit = 50%).

"H-NMR (CDCl;) é: 7,80 (2H, d, J = 8,3 Hz), 7,35 (2H, d, ] = 8,8 Hz), 6,21 (1H,
d, J=11,2Hz), 5,83 (1H,d,J=11,2Hz), 4,97 (1H, s), 4,92 (1H, s), 4,43 (2H, dd,
I=17,6,4,1 Hz), 4,1 1.—4,02 (2H, m), 2,81 (1H, dd, J = 10,0, 3,8 Hz), 2,55-2,45 (2H,
m), 2,45 (3H, s), 2,31 (1H, dd, J = 13,4, 3,2 Hz), 2,17 (1H, dd, ] = 12,4, 8,5 Hz),
1,99-1,60 (6H, m), 1,52-1,18 (8H, m), 0,90 (9H, s), 0,87 (9H, s), 0,50 (3H, s), 0,07

(3H, s), 0,05 (3H, s), 0,03 (3H, s).
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[Vidu 160]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-(diflometyl)azetidin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3ddiol (Hop chit A022)

Hop chét (A022) [14,7 mg, 0,0336 mmol] thu dugc br:ing cach thuc hién
phan Gmg theo cach tuong tu nhu trong Vi du 1 str dung hop chét (16b) [100 mg,
- 0,137 mmol] va 3-diflometylazetidin hydroclorua [60 mg, 0,418 mmol] dudi dang
nguyén liéu ban dau.

H-NMR (CD;0OD) 6: 6,21 (1H, d, J=11,2 Hz), 6,00 (1H, td, J = 57,0, 5,0 Hz),
5,88 (1H, d, J=11,2 Hz), 4,05 (2H, s), 4,05-3,94 (2H, m), 3,38 (2H, t, J = 8,3 Hz),
3,17 (2H, t,J=7,3 Hz),2,91 (1H, td, J = 13,5, 7,3 Hz), 2,82 (1H, dd, J = 12,2,3,9
Hz), 2,58 (1H, dd, J = 13,7, 3,4 Hz), 2,52 (1H, dd, J = 10,7, 4,9 Hz), 2,46-2,38
(2H, m), 2,22-2,12 (2H, m), 2,06—1,90 (3H, m), 1,86-1,27 (13H, m), 1,17-1,06
(1H, m), 0,96 (3H, d, ] = 6,3 Hz), 0,57 (3H, s).

Khéi luong chinh xdc = 437,31 (CysHa1F2NO,) Obs. khdi luong= 438,25 (M+H)
[Vidu 161]

Téng hop (IR 3R)-5-(2-((1R,3a8,7aR,B)-1-(R)-4-(3-hydroxy-3-
(triflometyl)azetidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chéat A023)

Hop chat A023 [9,8 mg, 0,020 mmol] thu dugc bﬁng cach thuc hién phan
tmg theo cach tuong tu nhu trong Vi du 1 st dung hop chét (16¢) [50 mg, 0,067
mmol] va 3-hydroxy-3-(triflometyl)azetidin [30 mg, 0,213 mmol] lam nguyén

liéu ban dau.
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'H-NMR (CD;OD) é: 6,27 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,06
(2H, d, ] = 6,8 Hz), 4,43-4,37 (2H, m), 3,70 (2H, d, J = 10,7 Hz), 2,36 (1H, dd, J
=12,0, 3,7Hz), 2,75-2,53 (3H, m), 2,49 (1H, dd, J = 13,2, 3,9 Hz), 2,32-2,25 (2H,
m), 2,08-1,98 (2H, m), 1,95-1,13 (12H, m), 0,98 (3H, d, ] = 6.3 Hz), 0,59 (3H, s).
Khdi luong chinh xéc = 483,30 (Ca7H4F3NOs) Obs. khéi lugng = 484,25 (M+H)
[Vidu 162]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-(2,2-difloetyl)azetidin-1-
yl)butap _=2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (qu chét A024)

Hop chit A024 [17,0 mg, 0,376 mmol] thu dugc b%mg cach thuc hién phan
ung theo cach tub*ng tu nhu trong Vi du 1 str dung hop chét (16b) [100 mg, 0,137
mmol] va 3-(2,2-difloetyl)azetidin hydroclorua [70 mg , 0,444 mmol] lam nguyén
liéu ban dau. |
'"H-NMR (CD;0OD) &: 6,21 (1H, d,J = 11,2 Hz), 5,88 (1H, d, J = 11,2 Hz), 5,86
(1H, tt, J = 56,0, 4,5 Hz), 4,06-3,95 (2H, m), 3,49 (2H, t, ] = 7,6 Hz), 2,87 (2H,
dt, J = 3,0, 8,0 Hz), 2,83 (1H, dd, J = 13,0, 4,0 Hz), 2,75-2,63 (1H, m), 2,58 (1H,
dd, J = 13,2, 3,9 Hz), 2,54-2,49 (1H, m), 2,44-2,36 (2H, m), 2,23-1,91 (7H, m),
1,87-1,44 (9H, m), 1,33 3H, td, J = 9,6, 6.0 Hz), 1,15-1,05 (1H, m), 0,96 (3H, d,
J=6,8 Hz), 0,57 (3H, s).
Khéi luong chinh xéc = 451,33 (C27HisFaNOy) Obs. khéi luong = 452,25 (M+H)
[Vidu 163]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-(diflometoxy)azetidin-1-

yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-

215



48411 - 216/379

diol (Hop chat A025)

Hop chit A025 [21,6 mg, 0,476 mmol] thu dugc béng cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 1 str dung hop chét (16b) [100 mg, 0,137
mmol] va 3-(diflometoxy)azetidin [70 mg, 0,444 mmol] duéi dang nguyén liéu
ban dau.

"H-NMR (CD;0D) é: 6,38 (1H, t, J = 75,0 Hz), 6,21 (1H, d, J = 10,7 Hz), 5,88
(1H, d, 1=10,7 Hz), 4,76-4,70 (1H, m), 4,06-3,95 (2H, m), 3,64 (2H, td, ] = 6,1,
2,4 Hz), 3,12-3,07 (2H, m), 2,83 (1H, dd, J = 11,5, 4,1 Hz), 2,61-2,44 (3H, m),
2,40 (1H, dd, J = 13,7; '3,4 Hz), 2,23-2,13 (2H, m), 2,05-1,92 (3H, m), 1,87-1,73
(2H, m), 1,68-1,45 (7H, m), 1,38-1,28 (3H, m), 1,17-1,06 (1H, m), 0,96 (3H, d, J
= 6,3 Hz), 0,57 (3H, s).

Khéi leong chinh xéc = 453,31 (Co6Hy1 FaNO;3) Obs. khdi luong = 454,25 (M+H) |
[Vidu 164]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3~(2,2-d=difloetoxy)azetidin-
1-yl)butan-2-y1)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chét A026)

Hop chat A026 [12,8 mg, 0,0282 mmol] thu dugc bang cach thuc hién
phéan g theo cach tuong tu nhu trong Vi du 1 st dung hop chat (16b) [50 mg,
0,068 mmol] va 3-(2,2-difloetoxy)azetidin hydroclorua [35 mg , 0,202 mmol] lam
nguyén liéu ban dau.

'H-NMR (CD;0D) &: 6,16 (1H, d, J = 10,7 Hz), 5,85 (1H, tt, J = 3,5, 55,0 Hz),
5,84 (1H, d, J = 10,7 Hz), 4,17-4,11 (1H, m), 4,02-3,90 (2H, m), 3,63-3,52 (4H,

m), 2,92 (2H, dt, J = 22,9, 6.8 Hz), 2,78 (1H, dd, J = 12,0, 3,7 Hz), 2,54 (1H, dd,
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J=13,2,3,4Hz),2,44 (1H, dd, J =12,2,2,9 Hz), 2,36 (1H, dd, J = 13,2, 3,4 Hz),
2,26-2,09 (3H, m), 1,99-1,24 (15H, m), 0,94 (3H, d, J = 6,3 Hz), 0,53 (3H, s).
[Vidu 165]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-metoxy-3-
(triflometyl)azetidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét A027)

Hop chit A027 [1,6 mg, 0,0033 mmol] thu dugc bing céch thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 su dung hop chét (16b) [50 mg, 0,068
mmol] va 3-metoxy-3-(triﬂometyl)azetidin hydroclorua [30 mg , 0,157 mmol]
lam nguyén liéu ban dau.
Khéi luong chinh xédc = 485,31 (Ca7HyoF3NOs) Obs. khéi lugng = 486,25 (M+H)
[Vidu 166]
Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-4-(3-
(triflometyletoxy)azetidin-1-yl)butan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét A028)

Hop chat A028 [1,1 mg, 0,0023 mmol] thu dugc bang céch thuc hién phan
ung theo cach tuong tu nhu trong Vi du 1 str dung hop chat (16b) [50 mg, 0,068
mmol] va 3-(triflometyletoxy)azetidin hydroclorua [30 mg, 0,169 mmol] lam
" nguyén liéu ban dau.
Khéi 1uqng chinh xdc = 471,30 (CasHsF3NO3) Obs. khéi lugng = 472,25 (M+H)
[Vidu 168]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-(2,2-difloetoxy)azetidin-1-

yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
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metylenxyclohexan-1,3-diol (Hop chat A029)

Hop chat A029 [15,9 mg, 0,0332 mmol] thu duge bang céch thuc hién
phan Umg theo cach tuong tu nhu trong Vi du 1 sir dung hop chét (16¢) [50 mg,
0,067 mmol] va 3-(2,2-difloetoxy)azetidin hydroclorua [35 mg, 0,202 mmol] lam
nguyén liéu ban dau.

'H-NMR (CD;0D) &: 6,24 (1H, d, J = 11,4 Hz), 6,04-5,74 (2H, m), 5,03 (2H, d,
J=6,9 Hz), 4,42-4,32 (2H, m), 4,21-4,15 (1H, m), 3,62 (ZH, dd,J=14,4,3,9 Hz),
3,59-3,56 (2H, m), 2,99-2,94 (2H, m), 2,83 (1H, dd, J = 12,3, 3,7 Hz), 2,65 (1H,
dd, J = 13,3, 4,6 Hz), 2,57-2,40 (3H, m), 2,30-2,23 (2H, m),' 2,05-1,85 (3H, m),
1,69-1,23 (10H, m), 1,16-1,06 (1H, m), 0.94 (3H, d, J = 6,4 Hz), 0,56 (3H, s).
Khéi lugng chinh xac = 479,32 (CasHy3F2NO3) Obs. khoi lugng = 480,25 (M+H)
[Vidu 168]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3~(diflometoxy)azetidin-1-
yl)butan42_-y1)-7a-metyloctahydr0-4H-inden—4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit A030)

Hop chat A030 [10,9 mg, 0,234 mmol] thu dugc bang cach thyuc hién phan
ung theo cach twong tu nhu trong Vi du 5 st dung hop chét (16¢) [50 mg, 0,067
mmol] va 3-(diﬂomet0xy)azetidin [30 mg, 0,244 mmol] dudi dang nguyén li€u
ban dau.

'H-NMR (CD;OD) 8: 6,38 (1H, t, J = 75,0 Hz), 6,26 (1H, d, J = 11,2 Hz), 5,90
(1H, d, J = 11,2 Hz), 5,05 (2H, d, ] = 6,8 Hz), 4,76-4,70 (1H, m), 4,43-4,35 (2H,
m), 3,68-3,60 (2H, m), 3,12-3,07 (2H, m), 2,84 (1H, dd, J = 4,0, 12,6 Hz), 2,66

(1H, dd, T = 12,6, 4,0 Hz), 2,60-2,42 (3H, m), 2,31-2,24 (2H, m), 2,07-2,00 (2H,
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m), 1,98-1,90 (2H, m), 1,69-1,40 (7H, m), 1,38-1,25 (3H, m), 1,17-1,09 (1H, m),
0,96 (3H, d, J = 6,3 Hz), 0,58 (3H, s).
Khéi lugng chinh x4c = 465,31 (Co7H4 F2NO3) Obs. khdi lugng = 466,25 (M+H)
[Vidu 169]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-(diflometyl)azetidin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat A031) |

Hop chit A031 [9,4 mg, 0,021 mmol] thu duge béng cach thyc hién phan .
Ung theo cach tuong tu nhu trong Vi du 1 str dung hop chét (16c) [50V mg, 0,067
“mmol] va 3-(diflometyl)azetidin hydroclorua [30 mg, 0,209 mmol] lam nguyén
liéu ban dau.
"TH-NMR (CD;0D) 6: 6,27 (1H, d, J = 11,2 Hz), 6,10 (1H, td, ] = 56,4, 4,2 Hz),
5,92 (1H, d, J = 11,2 Hz), 5,06 (2H, d, J = 6,8 Hz), 4,40 (2H, ddd, J = 14,3, 7,2,
4,5 Hz), 3,80 2H, t, ] =9,3 Hz), 3,65 (2H, t, J = 8,1 Hz), 3,17-3,09 (1H, m), 2,39
(2H, ddd, J = 23,1, 11,6, 4,3 Hz), 2,78 (1H, td, J = 11,3, 5,2 Hz), 2,68 (1H, dd, J
= 13,4, 4,1 Hz), 2,49 (1H, dd, J =13,2,3,9 Hz), 2?32—2_,25 (2H, m), 2,11-1,97 (3H,
m), 1,96-1,90 (1H, m), 1,72-1,18 (12H, m), 1,00 (3H, d, J = 6,3 Hz), 0,60 (3H, s).
Khéi luong chinh x4c = 449,31 (Ca7H41F2NO,) Obs. khéi luong = 450,40 (M+H)
[Vidu 170]
Téng hop (I1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3-(1,1-difloetyl)azetidin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chét A032)

Hop chit A032 [15,5 mg, 0,0343 mmol] thu duge bang cach thuc hién
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phan g theo cach turong tu nhu trong Vi du 1 st dung hop chét (16b) [100 mg,
0,137 mmol] va 3-(1,1-difloetyl)azetidin hydroclorua [70 mg , 0,444 mmol] lam
nguyén liéu ban dau.

'H-NMR (CD;0OD) &: 6,21 (1H, d, J = 11,2 Hz), 5,88 (1H, d, J] = 11,2 Hz), 4,06-
3,95 (2H, m), 3,43 (2H, t, J = 8,1 Hz), 3,12 (2H, td, J = 7,9, 2,1 Hz), 3,04-2,93
(1H, m), 2,83 (1H, dd, J = 12,0, 3,7 Hz), 2,58 (1H, dd, J = 13,7, 3,9 Hz), 2,54-
2,49 (1H, m), 2,46-2,36 (2H, m), 2,23-2,13 (2H, m), 2,05-1,91 (3H, m), 1,87-1,41
(13H, m), 1,38 -1,28 (3H, m), 1,16-1,03 (1H, m), 0,96 (3H, d, J = 6,8 Hz), 0,57
(3H, s). |

Khéi Iuong chinh x4c = 451,33 (Ca7Hi3FaNO,) Obs. khdi lugng = 452,30 (M+H)
[Vidu 171]

Téng hop (1R,3R)—5—(2-((1R,3éS,7aR,E)-1-((R)—4-(3-hydroxy-3—
isopropylazetidin-1 —yl)butan—2-yl)—7a-metquctahydro-4H—inden—4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét A034)

Hop chat A034 [8,1 mg, 0,018 mmol] thu dugc b.;?mg cach st dung hop

chét (16b) [50 mg, 0,068 mmol] va 3-isopropylazetidin-3-ol hydroclorua [30 mg,
0,218 mmol].
'"H-NMR (CD;OD) é: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,4 Hz), 4,06-
3,95 (2H, m), 3,39 (1H, s), 3,37 (1H, s), 3,01 (1H, s), 2,99 (1H, s), 2,83 (1H, dd,
J=11,9, 3,7 Hz), 2,64-2,55 (2H, m), 2,49-2,36 (2H, m), 2,23-2,13 (2H, m), 2,05-
1,29 (16H, m), 1,19-1,10 (1H, m), 0,97 (3H, d, J = 6,9 Hz), 0,90 (6H, d, ] = 6,9
Hz), 0,57 (3H, s).

Khéi luong chinh xéc = 445,36 (CagHy7NO3) Obs. khoi lugng = 446,30 (M+H)
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[Vidu 172]
Téng hop  (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3-flopyrrolidin-1-
yl)butan-2- yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat B014)

Hop chit B014 [9,0 mg, 0,021 mmol] thu dugc bang céch st dung hop
chét (16b) [50 mg, 0,068 mmol] va (S)-3-flopyrrolidin hydroclorua [30 mg, 0,239
mmol].
Khéi lwong chinh xédc = 419,32 (Ca6H4,FNO,) Obs. khéi lugng = 420,30 (M+H)
[Vidu 173]
Téng  hop  (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((R)-3 —ﬂopyrrolidin— 1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3- |
diol (Hop chat BO15)

Hop chit BO15 [7,9 mg, 0,019 mmol] thu duoc bang cach sir dung hop
chét (16b) [50 mg, 0,068 mmol] va (R)-3-flopyrrolidin hydroclorua [30 mg, 0,239
mmol].
Khdi luong chinh xéc = 419,32 (CasHyFNO,) Obs. khéi lugng = 420,30 (M+H)
[Vidu 174] |
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3-(diflometyl)pyrrolidin-
1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chit BOSO) |

Hop chit B080 [12,5 mg, 0,0277 mmol] thu dugc bé“lng cach st dung hop
chét (16b) [50 mg, 0,068 mmol] va (S)-3-(diflometyl)pyrrolidin hydroclorua [30

mg, 0,190 mmol].
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"H-NMR (CD;0D) é: 6,22 (1H, d, J =11,2 Hz), 5,89 (1H, d, ] = 11,2 Hz), 5,81
(1H,td,J=57,0, 5,0 Hz), 4,07-3,96 (2H, m), 2,84 (1H, dd, J = 12,0, 4,0 Hz), 2,80
(1H,t,J=9,0 Hz), 2,71-2,39 (8H, m), 2,24-2,14 (2H, m), 2,07-1,92 (4H, m), 1,88-
1,27 (15H, m), 0,99 (3H, d, J = 6,3 Hz), 0,59 (3H, s).
Khéi lugng chinh xdc = 451,33 (Ca7H43F2NO,) Obs. khdi lugng = 452,30 (M+H)
[Vidu 175]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((R)-3-(diflometyl)pyrrolidin-
1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat B081)

Hop chit B081 [12,4 mg, 0,0275 mmol] thu dugc béng cach st dung hop
chét (16b) [50 mg, 0,068 mmol] va (R)-3-(diflometyl)pyrrolidin hydroclorua [30
mg, 0,190 mmol]. |
"H-NMR (CD;0D) &: 6,22 (1H, d, J = 11,2 Hz), 5,89 (1H, d, J = 11,2 Hz), 5,80
(1H,td, J= 56,5, 5,0 Hz), 4,07-3,96 (2H, m), 2,84 (1H, dd, J = 12,0, 3,7 Hz), 2,77-
2,47 (8H, m), 2,41 (1H, dd, J = 13,4, 3,2 Hz), 2,24-2,14 (2H, m), 2,07-1,95 (4H,
m), 1,92-1,27 (15H, m), 0,99 (3H, d, J = 6,3 Hz), 0,59 (3H, s).
Khéi luong chinh xdc = 451,33 (CayHisF2NO,) Obs. khéi luong = 452,30 (M+H)
[Vidu 176]
Tdng hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((R)-4-((R)-3-(2,2-
difloetyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét B082)

Hop chit B082 [8,4 mg, 0,018 mmol] thu dugc bang céch st dung hop

chét (16b) [50 mg, 0,068 mmol] va (R)-3-(2,2-difloetyl)pyrrolidin hydroclorua
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[30 mg, 0,175 mmol].

'H-NMR (CD;0D) é: 6,22 (1H, d, J = 11,2 Hz), 5,97 (1H, tt, J = 56,0, 4,0 Hz),
5,90 (1H, d,J - 11,2 Hz), 4,07-3,95 (2H, m), 3,35 (1H, dd, J = 10,5, 8,1 Hz), 3,18-
2,83 (5H, m), 2,70 (1H, t, J = 9,8 Hz), 2,60 (1H, dd, J = 13,4, 3,7 Hz), 2,56-2,48
(1H, m), 2,41 (1H, dd, J = 13,2, 3,4 Hz), 2,27-1,95 (9H, m), 1,88-1,29 (16H, m),
1,01 (3H, d,J=6,3 Hz), 0,60 (3H, s).

Khéi luong chinh xac = 465,34 (C,sH4sFaNO,) Obs. khéi lugng = 466,35 (M+H)
~[Vidu 177]

Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3-(1,1-
difloetyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B083)

Hop chét B083 [9,3 mg, 0,020 mmol] thu duge bang cach st dung hop
chét (16b) [50 mg, 0,068 mmol] va (S)-3-(1,1-difloetyl)pyrrolidin hydroclorua
[30 mg, 0,175 mmol].

"H-NMR (CD;0D) 8: 6,22 (1H, d, J = 11,2 Hz), 5,89 (1H, d, J = 11,2 Hz), 4,07-
3,96 (2H, m), 2,90 (1H, t, J=9,3 Hz), 2,86-2,39 (9H, m), 2,24-2,14 (2H, m), 2,07-
1,46 (15H, m), 1,59 (3H, t, J = 19,0 Hz), 1,39-1,28 (4H, m), 0,99 (3H, d, J = 6,8
Hz), 0,59 (3H, s). |

Khdi luong chinh xéc = 465,34 (CasHysFaNO,) Obs. khéi lugng = 466,35 (M+H)
[Vidu 178]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3-
(diflometoxy)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chét B086)
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Hop chit B086 [10,0 mg, 0;0214 mmol] thu dugc bang cach st dung hop
chét (16b) [50 mg, 0,068 mmol] va (S)-3-(diflometoxy)pyrrolidin hydroclorua [25
mg, 0,182 mmol].

'TH-NMR (CD;0D) 6: 5,96 (1H, t, J = 75,0 Hz), 5,79 (1H, d, J = 11,4 Hz), 5,47
(1H, d, I=11,4 Hz), 4,35-4,30 (1H, m), 3,65-3,53 (2H, m), 2,43-2,30 (4H, m),
2,19-1,97 (5H, m), 1,86-1,70 (3H, m), 1,64-0,85 (18H, m), 0,56 (3H, d, J = 6,4
Hz),0,16 GH,s).

Khéi lugng chinh xéc = 467,32 (C27HysFaNOs) Obs. khéi luong = 468,30 (M+H)
[Vidu 179] l‘

Tong ~hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((R)-4-((R)-3-
(diflometoxy)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B087)

Hop chit B087 [6,5 mg, 0,014 mmol] thu dugc bang cach st dung hop
chét (16b) [50 mg, 0,068 mmol] va (R)-3-(diflometoxy)pyrrolidin hydroclorua
[26,5 mg, 0,153 mmol].

"H-NMR (CD;OD) é: 6,38 (1H, t, J = 75,0 Hz), 6,21 (1H, d, J = 11,4 Hz), 5,89
(1H, d, J = 11,4 Hz), 4,79-4,72 (1H, m), 4,06-3,95 (2H, m), 2,85-2,71 (4H, m),
2,59 (1H, dd, J = 13,3, 3,7 Hz), 2,48 (3H, dt, J = 14,2, 6,5 Hz), 2,41 (1H, dd, J =
13,5, 3,4 Hz), 2,27-2,13 (3H, m), 2,06-1,26 (18H, m), 0,98 (3H, d, J = 6,4 Hz),
0,58 (3H, s).

Khéi luong chinh xac = 467,32 (Cy7H43F2NO3) Obs. khdi luong = 468,30 (M+H)
[Vidu 180]

Téng hop (1R,3R)-5-(2-((1R,32S,7aR,E)-1-((R)-4-((S)-3-(diflometyl)pyrrolidin-
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1-yl)butan-Z-yl)-7a—metyloctahydro-4H—inden—4¥y1iden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit B08S8)

Hop chét B088 [12,1 mg, 0,0261 mmol] thu dugc bang cich st dung hop
chét (16¢) [50 mg, 0,067 mmol] va (S)-3-(diflometoxy)pyrrolidin hydroclorua [30
mg, 0,190 mmol].

'H-NMR (CD;OD) é: 6,27 (1H, d,J = 11,2 Hz), 5,93 (1H, dt, J = 6,0, 57,0 Hz),
5,92 (1H, d,J = 11,2 Hz), 5,06 (2H, d, J = 8,0 Hz), 4,40 (2H, ddd, T = 13,9, 7.1,
4,4 Hz), 3,23 (1H, dd,J=11,2, 8,8 Hz), 3,10-2,80 (8H, m), 2,68 (1H, dd,J=13,2,
4,4 Hz), 2,49 (1H, dd, J = 13,7; ‘3,9' Hz), 2,32-2,26 (2H, m), 2,20-1,91 (7H, m),
1,82-1,33 (12H, m), 1,01 (3H, d, J = 6,8 Hz), 0,60 (3H, s).

Khdi luong chinh xac = 463,33 (CasHysFaNO,) Obs. khéi luong = 464,40 (M+H)
[Vi du 181]

Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((R)-4-((R)-3~(diflometyl)pyrrolidin-
1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat B089)

Hop chat B089 [10,0 mg, 0,0216 mmol] thu duge bang cach st dung hop
chét (16¢) [50 mg, 0,067 mmol] va (R)-3—(diﬂofnetoxy)pyrrolidin hydroclorua
[33 mg, 0,209 mmol].

'H-NMR (CD;OD) &: 6,27 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,90
(1H, td, 1 = 56,0, 5,0 Hz), 5,05 (2H, d, J = 7,0 Hz), 4,43-4,36 (2H, m)., 3,12 (1H,
dd,J=11,0,9,0 Hz), 3,04-2,71 (8H, m), 2,67 (1H, dd, ] = 13,2, 4,4 Hz), 2,49 (1H,
dd, J=13,7, 3,9 Hz), 2,32-1,95 (7H, m), 1,92-1,32 (13H, m), 1,01 3H, d, J = 6,3

Hz), 0,60 (3H, s).
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Khéi luwong chinh xdc = 463,33 (CasHisF2NO,) Obs. khdi lugng = 464,45 (M+H)
[Vidu 182]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((R)-4-((R)-3-(2,2-
difloetyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét B090)

Hop chéit B090 [8,2 mg, 0,017 mmol] thu dugc bang cach sit dung hop
chét (16¢) [50 mg, 0,067 mmol] va (R)-3-(2,2-diﬂoety1)pyrrolidin hydroclorua
[38 mg, 0,174 mmol].

IH-NMR (CD;OD) &: 6,27 (1H, d, J = 10,7 Hz), 5’)97 (1H, tt, J = 56,0, 4,0 Hz),
592 (1H,d, J=10,7 Hz), 5,06 (2H, d, J = 6,3 Hz),‘ 4,43-437 (2H, m), 3,41 (1H,
dd, J=10,7, 7,8 Hz), 3,24-3,12 (2H, m), 3,07 (1H, td, J = 12,0, 4,7 Hz), 2,96 (1H,
td, J = 11,8, 4,7 Hz), 2,86 (1H, dd, J = 12,0, 3,7’Hz), 2,78 (1H, t, J = 10,2 Hz),
2,68 (1H, dd, J = 13,4, 4,1 Hz), 2,59-2,45 (2H, m), 2,33-2,20 (3H, m), 2,09-1,98
(5H, m), 1,81-1,33 (13H, m), 1,02 (3H, d, ] = 6,3 Hz), 0,60 (3H, s).

Khéi luong chinh xac = 477,34 (C29H45F2N02)} Obs. khdi luong = 478,25 (M+H)
[Vi du 183]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3-(1,1-
difloetyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
ylidén)etyliden)-2-metylenxyclohexan— 1,3-diol (Hop chat B091)

Hop chat B091 [12,7 mg, 0,0166 mmol]r thu duoc b%mg cach st dung hop
chét (16¢) [50 mg, 0,067 mmol] va (S)-3-(1,1-difloetyl)pyrrolidin hydroclorua [35
mg, 0,161 mmol].

'H-NMR (CDs0D) é: 6,27 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,06
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(2H, d, J=6,3 Hz), 4,40 (2H, ddd, J = 14,0, 7,0, 4,5 Hz), 3,37-3,28 (1H, m), 3,21-
2,84 (7TH, m), 2,68 (1H, dd, J = 13,2, 4,4 Hz), 2,49 (1H, dd, J = 13,7, 3,9 Hz),
2,32-2,08 (4H, m), 2,02-1,95 (2H, m), 1,87-1,33 (15H, m), 1,02 3H, d, J = 6,3
Hz), 0,60 (3H, s).
Khoi luong chinh xac = 477,34 (Ca9HusFaNO,) Obs. khéi luong = 478,25 (M+H)
[Vidu 184]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3-(2,2-
difloetyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4- .
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit B092)

Hop chit B092 [14,0 mg, 0,0293 mmol] thu dugc bing cach st dung hop
chat (16¢)[50 mg, 0,067 mmol] va (S)-3-(2,2-difloetyl)pyrrolidin hydroclorua [40
mg, 0,233 mmol].
'H-NMR (CD;0D) é: 6,28 (1H, d, J = 11,2 Hz), 5,99 (1H, tt, J = 56,0, 3,0 Hz),
5,93 (1H, d, J = 11,2 Hz), 5,06 (2H, d, ] = 6,3 Hz), 4,40 (2H, ddd, ] 14,0, 7,0,
4,5 Hz), 3,49 (1H, dd, J = 11,0, 7,6 Hz), 3,31-3,23 (2H, m), 3,17-3,03 (2H, m),
2,95-2,80 (2H, tm), 2,68 (1H, dd, J = 13,2, 4,4 Hz), 2,62-2,54 (1H, m), 2,50 (1H,
dd, J = 13,7 3,9 Hz), 2,33-1,99 (8H, m), 1,85-1,34 (12H, m), 1,02 (3H, d, ] = 6,3
Hz), 0,61 (3H, s).
Khéi lugng chinh x4c = 477,34 (Ca9HysF,NO,) Obs. khéi Iwong = 478,40 (M+H)
[Vidu 185]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((R)-3-(1,1-
difloetyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chit B093)
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Hop chit B093 [10,7 mg, 0,0224 mmol] thu duge bang cach sit dung hop
chét (16¢) [50 mg, 0,067 mmol] va (R)-3-(1,1-difloetyl)pyrrolidin hydroclorua
[38 mg, 0,221 mmol].

'H-NMR (CD;0D) é: 6,27 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,06
(2H, d, ] = 6,3 Hz), 4,46-4,35 (2H, m), 3,22-2,85 (8H, m), 2,68 (1H, dd, J =134,
4,1 Hz), 2,49 (1H, dd, J = 13,4, 4,1 Hz), 2,33-1,97 (8H, m), 1,90-1,33 (16H, m),
1,02 (3H, d, ] = 6,3 Hz), 0,60 (3H, s).

Khéi luong chinh x4c = 477,34 (CaoHisF2NO») Obs. khéi luong = 478,40 (M+H)
[Vidu 186]

Téng hop (IR,3R)-5-(2~((1R,3aS,7aR,E)-1-((R)-4-((R)-3-(3,3-
diflopropyl)pyrrolidin-1-yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat B094)

Hop cht B094 [13,1 mg, 0,0266 mmol] thu duge bang cach st dung hop
chét (16¢) [50 mg, 0,067 mmol] va (R)-3-(3,3-diflopropyl)pyrrolidin hydroclorua
[35 mg, 0,189 mmol].

'H-NMR (CD;0D) é: 6,28 (1H, d,J = 11,2 Hz), 5,93 (1H, d, ] = 11,2 Hz), 5,91
(1H, tt, J = 57,5, 4,0 Hz), 5,06 (2H, d, J = 5,9 Hz), 4,40 (2H, ddd, J = 14,0, 7,1,
4.4 Hz), 3,47 (1H, dd, J = 11,2, 7,8 Hz), 3,31-3,25 (2H, m), 3,19-2,34 (4H, tm),
2,68 (1H, dd, ] = 13,4, 4,1 Hz), 2,50 (1H, dd, J = 13,7 3,9 Hz), 2,42-1,94 (8H, m),
1,90-1,30 (17H, m), 1,02 (3H, d, J = 6,3 Hz), 0,61 (VBH, s). | |
Khéi lugng chinh xéc = 491,36 (C3Hy7F2NO,) Obs. khdi luong = 492,40 (M+H)
[Vidu 187]

Téng hop (1R,38,7)-5-(2-((1R,3a8S,7aR,E)-7a-metyl-1-((R)-4-morpholinobutan-
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2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop
chéit D022)

Hop chit 16a [100 mg, 0,134 mmol] dugc hoa tan trong THF [1 mL],
morpholin [0,2 mL, 2 mmol] dugc thém vao dung dich va hdn hop nay dugc
khudy & 60°C qua dém. Hon hop phan tng dugc 1am ngudi mot 14n xubng 50°C,
TBAF [1 M trong THF, 0,4 mL, 0,4 mmol] dugc thém vao hdn hop va hoi Tuu
hdn hop nay trong 4 gi. Hon hop phan ung duge lam lanh dén nhiét dd phong,
sau do natri hydro cacbonat bdo hoa dugc thém vao, hdn hop nay dugc dap tat va
dugc chiét bang etyl axetat. L6p hitu co dugc 1am khé trén magié' éulfat khan va
duoc cb dic dudi 4p sut giam. Phan can dugc tinh ché bing HPLC theo cach
tuwong tu nhu trong Vi du 1 dé thu duoc hop chit D022 [17,6 mg, 0,041 mmol].
"H-NMR (CD3OD) 8: 6,31 (1H, d, T = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H,t,J=1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,1-4,08 (1H, m), 3,75 (4H, t, ] = 4,6
Hz), 2,86 (1H, dd, J = 12,0, 3,7 Hz), 2,76-2,66 (6H, m), 2,60 (1H, td, J = 11,7, 4,9
Hz), 2,51 (1H, dd, J = 13,7, 3,4 Hz), 2,25 (1H, dd, J = 13,2, 6,8 Hz), 2,11-2,00
(3H, m), 1,90-1,28 (17H, m), 1,04-0,99 (1H, m), 0,99 (3H, d, J = 6,8 Hz), 0,58
(3H, s).

Khdi luong chinh x4c = 429,32 (C27H43NO3) Obs. khoi luong = 430,30 (M+H)
[Vidu 188]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-4-morpholinobutan-2-
yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-diol (hop chat D023)

[Céng thiic hoa hoc 49]
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NaBH(OAc);
Morphorin, THF

TBSO"

14 D023-di-OTBS

Morpholin [0,2 mL] va natri triaxetoxybohydrua [110 mg, 0,519 mmol]
duoc thém vao dung dich chira hop chit 14b [100 mg, 0,174 mmol] dugc md ta
trong budc 2 ctia Vi du tham khao 14 trong THF [2 mL] va hdn hop ﬁéy dugc dun
néng va khudy & 60°C qua dém. Hé théng phan tmg dugc 1am lanh, sau d6 dugce
cho vao nudc mudi bio hoa va hdn hgp nay dugc chiét bing etyl axetat. Lé&p hitu
co duoc rua béng nude mudi bio hoa, 1am kho trén magie sulfat khan va cd dac
duéi ap suit giam dé thu duoc san pham thd chita D023-di-OTBS [81,1 mg]. San
phim tho dugc st dung trong phan tmg tiép theo ma khong can tinh ché thém.
Budc 2 |

TBAF [1 M trong THF, 0,4 mL, 0,4 mmol] dugc thém vao dung dich chua
san pham thd & trén chita D023-di-OTBS [81,1 mg] trong THF [1 mL], dong thoi
hdn hop nay dugc dun néng va khudy & 60° C trong 5 gid. Hon hop phan tng
duoc lam lanh, sau d6 dd vao natri hydro cacbonat bdo hoa, va hdn hop nay duge
chiét bang etyl axetat. Lép hitu co dugce ria bang nudc mubi bio hoa, 1am kho
trén magie sulfat khan va c¢6 dac dudi ap suét giam. Phan cn dugc tinh ché bang
HPLC pha d4o dé thu dwoc hop chit D023 [22,1 mg, 0,053 mmol].

'H-NMR (CD;O0D) &: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,4 Hz), 4,06~
3,95 (2H, m), 3,69 (4H, t, J = 4,6 Hz), 2,83 (1H, dd, J = 11,9, 4,1 Hz), 2,59 (1H,

dd, J=13,7,3,7 Hz), 2,50-2,37 (6H, m), 2,33 (1H, td, ] = 11,4, 5,3 Hz), 2,23-2,13
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(2H, m), 2,06-1,93 (4H, m), 1,88-1,47 (9H, m), 1,39-1,27 (4H, m), 0,98 (3H, d, J
= 6,4 Hz), 0,58 (3H, s).
Khéi luong chinh xéc = 417,32 (CasHysNO3) Obs. khéi lugng = 418,35 (M+H)
[Vidu 189] |
. Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((R)-4-morpholinobutan-2-
yl)octahydro-4H-inden-4-yliden)etyliden)-2-metylenxyclohexan-1,3-diol  (hop
chét D024) |

Hop chit D024 [22,2 mg, 0,052 mmol] thu dugc bing cach thuc hién phfm
ung theo cach tuong tu nhu trong Vi du 1 bang cach sir dung hop chat (16¢) [120
mg, 0,097 mmol] va morpholin [0,1 mL, 1,1 mmol].
'H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, dd, J = 8,0, 1,0 Hz), 4,42-4,36 (2H, m), 3,71 (4H, t, J = 4,6 Hz), 2,85 (1H,
dd, J = 12,0, 3,7 Hz), 2,67 (1H, dd, J = 13,4, 4,1 Hz), 2,58-2,37 (7H, rh), 2,31-
2,24 (2H, m), 2,07-1,93 (3H, m), 1,49 (11H, ttt, ] = 61,2, 17,2, 7,4 Hz), 0,99 (3H,
d, J=6,3 Hz), 0,58 (3H, s).
Khéi lugng chinh xdc = 429,32 (Co7HgNO3) Obs. khéi luong = 430,35 (M+H)
[Vidu 190]
Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-4-((S)-2-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D025)

Hop chit D025 [13,8 mg, 0,031 mmol] thu duge bang c4ch tién hanh theo
c4ch tuong tu nhu trong Vi du 1 st dung hop chét (16¢) [50 mg, 0,067 mmol] va

(S)-2-metylmorpholin [30 mg, 0,297 mmol].
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TH-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, ] = 8,0 Hz), 4,45-4,33 (2H, m), 3,82 (1H, dd, J = 10,2, 3,0 Hz), 3,66-3,55
(2H, m), 2,85 (1H, dd, J=12,0, 3,7 Hz), 2,82-2,75 (2H, m), 2,67 (1H, dd, T = 13,7,
4,4 Hz), 2,48 (1H, dd, 1 = 13,7, 3,9 Hz), 2,44-2,24 (4H, m), 2,08-1,93 (4H, m),
1,79 (1H, dd, J = 11,7, 10,2 Hz), 1,71-1,26 (11H, m), 1,11 (3H, d, J = 6,3 Hz),
0,98 (3H, d, J = 6,8 Hz), 0,58 (3H, s).

Khéi lgng chinh xdc = 443,34 (CasHysNO3) Obs. khdi lugng = 444,30 (M+H)
[Vidu 191]

Téng hop (1R,3S)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(4-oxa-7-azaspiro[2.5]octan-
7-yl) butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét D026)

Hop chat D026 [12,0 mg, 0,026 mmol] thu duge bang cich tién hanh theo
cach tuong tu nhu trong Vi du 1 stt dung hop chét (16¢) [50 mg, 0,067 mmol] va
4-oxa-7-azaspiro[2,5]octan [30 mg, 0,265 mmol].

'"H-NMR (CD;0D) &: 6,26 (1H, d, J = 10,7 Hz), 5,90 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,8 Hz), 4,42-4,36 (2H, m), 3,75 (2H, t, ] = 4,9 Hz), 2,85 (1H, dd, J =
12,0, 3,7 Hz), 2,67 (1H, dd, J = 12,0, 4,0 Hz), 2,64-2,24 (9H, m), 2,07-1,96 (3H,
m), 1,70-1,27 (11H, m), 0,98 (3H, d, J = 6,8 Hz), 0,77-0,70 (2H, m), 0,59-0,53
(2H, m), 0,58 (3H, s). |

Khéi 1uc_mg chinh x4c = 455,34 (C29H45N03) Obs. khéi luong = 456,30 (M+H)
[Vidu 192]

Téng hop (1R,38)-5-(2-((1R,3a8S,7aR,E)-1-((R)-4-(6-0xa-9-azaspiro[4.5]decan-

9-yl) butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
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metylenxyclohexan-1,3-diol (Hop chét D027)

Hop chit D027 [18,0 mg, 0,037 mmol] thu dugc bing cach tién hanh theo
cach trong tu nhu trong Vi du 1 str dung hop chét (16¢) [50 mg, 0,067 mmol] va
6-oxa-9-azaspiro[4,5]decan [30 mg, 0,212 mmol].

'H-NMR (CD;OD) é: 6,27 (1H, d, J = 10,7 Hz), 5,92 (1H, d, I = 10,7 Hz), 5,06
(2H, t, 1 =3,9 Hz), 4,43-4,37 (2H, m), 3,73-3,63 (2H, m), 2,86 (1H, dd, J = 12,0,
3,7Hz), 2,67 (1H, dd, ] = 13,4, 4,1 Hz), 2,49 (1H, dd, ] = 13,4, 3,7 Hz), 2,40-2,25
(8H, m), 2,07-1,94 (3H, rﬁ), 1,81-1,18 (20H, m), 0,99 (3H, d, J = 6,3 Hz), 0,59
(3H, s).

Khéi luong chinh xé4c = 483,37 (Ca;HiNOs3) Obs. khdi luong = 484,35 (M+H)
[Vidu 193]

Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((2S,6R)-2,6-
dimetylmorpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D028)

Hop chit D028 [17,3 mg, 0,0378 mmol] thu dugc béng céch tién hanh

theo cach tuong tu nhu trong Vi du 1 str dung hop chét (16¢) [50 mg, 0,067 mmol]
va (28,6R)-2,6-dimetylmorpholin [30 mg, 0,260 mmol].
'H-NMR (CD;OD) é: 6,26 (1H, d, J = 11,2 Hz), 5,90 (1H, d, J = 11,2 Hz), 5,04
(2H, d, ] = 6,8 Hz), 4,42-4,36 (2H, m), 3,69-3,63 (2H, m), 2,82 3H, q, J = 12,0
Hz), 2,66 (1H, dd, J = 13,2, 3,9 Hz), 2,48 (1H, dd, J = 13,4, 3,7 Hz), 2,43-2,24
(4H, m), 2,06-1,96 (3H, m), 1,74-1,26 (15H, m), 1,12 3H, d,J = 6,1 Hz), 1,12
(3H, d, J = 6,0 Hz), 0,98 (3H, d, J = 6,3 Hz), 0,58 (3H, s).

Khéi lugng chinh xéc = 457,36 (CooHyNO33) Obs. khéi lugng = 458,35 (M+H)
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[Vidu 194]

Téng hop (1R,3R)-5-(2-((1R,3a8S,7aR, E)-1-((R)-4-(2,2-
dimetylmorpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2—metylenxyclohexan-1 ,3-diol (Hop chat D029)

Hop chit D029 [13,6 mg, 0,030 mmol] thu dugc bang cich tién hanh theo
c4ch tuong tu nhu trong Vi du 1 st dung hop chét (16¢) [50 mg, 0,067 mmol] va
2,2-dimetylmorpholin [30 mg, 0,260 mmol].

"H-NMR (CD;0D) 6: 6,26 (1H, d, J = ’11,2 Hz), 5,90 (1H, d, J = 11,2 Hz), 5,05
(2H, d, ] = 6,8 Hz), 4,39 (2H, dt, J = 15,0, 4,8 Hz), 3,70 (2H, ddd, J = 21,5, 12,0,
4,4 Hz), 2,85 (1H, dd, T = 12,2, 3,4 Hz), 2,66 (1H, dd, ] = 13,2, 4,4 Hz), 2,48 (1H,
dd, J=13.2, 3,9 Hz), 2,39-2,24 (7H, m), 2,16 (1H, d,J = 10,7 Hz), 2,08-1,92 (3H,
m), 1,70-1,48 (8H, m), 1,38-1,31 (3H, m), 1,25-1,13 (8H, m), 0,98 (3H, d, J = 6,3
Hz), 0,58 (3H, s).

Khéi luong chinh xdc = 457,36 (C20H47NO3) Obs. khoi lugng = 458,35 (M+H)
[Vidu 195]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((R)-4-(4-oxa-7-azaspiro[2.5]octan- -
7-yl)  butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat D030)

Hop chét D030 [11,2 mg, 0,0252 mmou thu duoc bing cach tién hanh
theo cach tuong tu nhu trong Vi du 1 str dung hop chét (16b) [50 mg, 0,068 mmol]
va 4-oxa-7-azaspiro[2,5]octan [30 mg, 0,265 mmol].

"H-NMR (CD;0D) é: 6,21 (1H, d,J = 11,2 Hz), 5,88 (1H, d, ] = 11,2 Hz), 4,06-

3,95 (2H, m), 3,75 (2H, t, J = 4,9 Hz), 2,83 (1H, dd, J = 12,2, 3,4 Hz), 2,61-2,31
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(9H, m), 2,23-2,13 (2H, m), 2,05-1,28 (18H, m), 0,98 (3H, d, J = 6,8 Hz), 0,74
(2H, t, = 5,6 Hz), 0,62-0,55 (2H, m), 0,57 (3H, s).

Khdi lrgng chinh x4c = 443,34 (C2sHisNO;3) Obs. khéi lugng = 444,35 (M+H)
[Vidu 196]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR, E)-7a-metyl-1-((R)-4-((R)-3-
metylmorpholiho)butan—2—yl)octahydro-4H—inden—4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chit D031)

Hop chét D031 [14,9 mg, 0,0336 mmol] thu duge bing cach tién hanh
theo cach tuong tu nhu trong Vi du 1 str dung hop chét (16¢) [50 mg, 0,067 mmol]
va (R)-3-metylmorpholin [30 mg, 0,297 mmol].

"H-NMR (CD3OD) 8: 6,26 (1H, d, J = 11,2 Hz), 591 (1H, d, ] = 10,7 Hz), 5,05
(2H, d, T = 8,0 Hz), 4,42-4,36 (2H, m), 3,77 (1H, dt, J = 11,4, 2,3 Hz), 3,68-3,58
(2H, m), 3,23 (1H, dd, J = 11,2, 9,3 Hz), 2,88-2,81 (2H, m), 2,77 (1H, dt, T = 11,9,
2,7 Hz), 2,67 (1H, dd, J = 13,2, 4,4 Hz), 2,50-2,21 (6H, m), 2,08-1,93 (3H, m),
1,74-1,14 (13H, m), 1,00 (3H, d, J = 6,3 Hz), 0,99 3H, d, ] = 6,0 Hz), 0,58 (3H,
S).

Khéi luong chinh xdc = 443,34 (CysHysNO;3) Obs. khdi lugng = 444,30 (M+H)
[Vidu 197]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-4-((S)-3-
metylmorpholino)butan-2-yl)octahydro—4H—inden—4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D032)

Hop chét D032 [12,3 mg, 0,0277 mmol] thu dugc bing céch tién hanh

theo cach tuong tu nhu trong Vi du 1 sit dung hop chat (16¢) [S0 mg, 0,067 mmol]

235



48411 236/379

va (S)-3-metylmorpholin [30 mg, 0,297 mmol].

'"H-NMR (CD;OD) é: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J=7,3 Hz), 4,43-4,33 (2H, m), 3,83-3,76 (1H, m), 3,62 (2H, ddd, ] = 23,5,
13,5, 5,0 Hz), 3,23 (1H, dd, J = 11,2, 9,3 Hz), 2,87-2,64 (4H, m), 2,50—2,25.(6H,
m), 2,07-1,91 (3H, m), 1,70-1,27 (11H, m), 1,00 (3H, d, J = 6,3 Hz), 0,98 (3H, d,
J=28,1 Hz), 0,59 (3H, s).

Khéi luong chinh xéc = 443,34 (CasHysNO3) Obs. khoi lugng = 444,35 (M+H)
[Vidu 198]

Téng hop (1IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-2-
(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chéat D033)

Hop chit D033 [11,4 mg, 0,0238 mmol] thu duge b.%lng cach tién hanh
theo cach tuwong tu nhu trong Vidu 1 str dung hop chét (16¢) [50 mg, 0,067 mmol]
va (S)-2-(diflometyl)morpholin hydroclorua (Hop chat 3d06) [ 40 mg, 0,230
mmol] dugc mo ta trong budce 3 cua Vidu 137.

'H-NMR (CDs;OD) é: 6,26 (1H, d, J = 10,7 Hz), 5,91 (1H, d, J = 10,7 Hz), 5,77
(1H, td, J = 55,0, 4,0 Hz), 5,05 (2H, d, J = 6,8 Hz), 4,43-4,33 (2H, m), 3,91 (1H,
d, J=11,7 Hz), 3,75-3,62 (2H, m), 2,92-2,80 (2H, m), 2,75 (1H, dd, J = 12,0, 3,2
Hz), 2,67 (1H, dd, ] = 13,2, 4,4 Hz), 2,50-2,15 (7H, m), 2,07-1,91 (4H, m), 1,68-
1,21 (12H, m), 0,99 (3H, d, J = 6,8 Hz), 0,58 (3H, s).

Khdi lwong chinh xac = 479,32 (CasHa3F2NO3) Obs. khéi luong = 480,30 (M+H)
[Vidu 199]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-(R)-4-((S)-2-
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(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét D034)

Hop chét D034 [7,5 mg, 0,016 mmol] thu dugc bing c4ch tién hanh theo
~ c4ch twong tu nhu trong Vi du 1 st dung hop chat (16b) [50 mg, 0,068 mmol] va
(S)-2-(diflometyl)morpholin hydroclorua (Hop chét 3d06) [ 40 mg, 0,230 mmol]
duoc mo ta trong bude 3 cua Vi du 137.

"H-NMR (CD;OD) &: 6,21 (1VH, d, J=11,2 Hz), 5,89 (1H, d, ] = 11,2 Hz), 5,77
(1H, td, J = 55,0, 4,0 Hz), 4,06-3,95 (2H, m), 3,90 (1H, d, J = 10,0 Hz), 3,75-3,62
(2H, m), 2,88 (1H, d, J = 10,7 Hz), 2,83 (1H, dd, J = 10,7, 4,0 Hz), 2,75 (1H, dd,
I=11,7, 2,0 Hz), 2;58 (1H, dd, J = 13,2, 3,4 Hz), 2,48-2,35 (3H, m), 2,23-1,91
(7H, m), 1,87-1,26 (14H, m), 0,98 (3H, d, J = 6,8 Hz), 0,58 (3H, s).

Khéi luong chinh xéc = 467,32 (Co7HyF,NOs) Obs. khéi lugng = 468,35 (M+H)
[Vi du 200]

Téng hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-2-
(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metyloctahydro-1,3-diol (Hop chit D035)

Hop chét D035 [4,3 mg, 0,0090 mmol] thu duge bang cach tién hanh theo
cach tuong tu nhu trong Vi du 1 stir dung hop chét (16a) [50 mg, 0,067 mmol] va
(S)-2-(diflometyl)morpholin hydroclorua (Hop chét 3d06) [ 40 mg, 0,230 mmol]
dugc mo ta trong bude 3 cua Vi du 137.

'H-NMR (CD;OD) é: }6,32 (1H, d, J=11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,77
(1H, td, J = 55,3, 4,2 Hz), 5,28 (1H, dd, J = 2,4, 1,5 Hz), 4,34 (1H, t, ] = 5,9 Hz),

4,14-4,09 (1H, m), 3,90 (1H, d, J = 11,7 Hz), 3,73-3,62 (2H, m), 2,87 (2H, dd, J
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=10,7, 5,9 Hz), 2,74 (1H, d, J = 11,7 Hz), 2,53-2,34 (3H, m), 2,28-2,14 (2H, m),
2,03-1,87 (7H, m), 1,73-1,20 (16H, m), 0,98 (3H, d, J = 6,3 Hz), 0,57 (3H, s).
Khbi luong chinh xdc = 479,32 (C28H43F2NO3) Obs. khéi luong = 480,35
(M+H)

Vi du [201]

Tong hop (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((R)-4-((R)-2-
(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D036)

Hop chét D036 [10,3 mg, 0,0215 mmol] thu dugc baﬁg cach tién hanh

theo cach tuong tu nhu trong Vi du 1 st dung hop chét (16¢) [50 mg, 0,067 mmol]
va (R)-2-(diflometyl)morpholin hydroclorua (Hop chét 3d10) [ 40 mg, 0,230
mmol] duge mo ta trong budce 3 cua Vi du 138.
"H-NMR (CD;OD) 6: 6,26 (1H, d, J = 11,2 Hz), 5,91 (1H, d, T = 11,2 Hz), 5,77
(1H, td, J = 55,0, 4,0 Hz), 5,05 (2H, d, J = 6,8 Hz), 4,44-4,34 (2H, m), 3,91 (1H,
d,J=11,2Hz), 3,74-3,61 (2H, m), 2,84 (2H, d, J = 11,7 Hz), 2,78 (1H, d, J = 11,7
Hz), 2,67 (1H, dd, ] = 13,2, 4,4 Hz), 2,50-2,24 (5H, m), 2,18-1,96 (SH, m), 1,72~
1,22 (13H, m), 0,99 (3H, d, ] = 6,3 Hz), 0,59 (3H, s). |

Khéi luong chinh xac = 479,32 (CosHisFaNOs) Obs. khéi lugng = 480,35 (M+H)

[Vi du 202]
Tong hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((R)-2-
(diflometyl)morpholino)butan-2 -yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat D037)

Hop chat D037 [2,0 mg, 0,0042 mmol] thu dugc bang céch tién hanh theo
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c4ch tuong tu nhu trong Vi du 1 str dung hop chét (16a) [50 mg, 0,067 mmol] va
(R)-2-(diflometyl)morpholin hydroclorua (Hop chét 3d10) [ 40 mg, 0,230 mmol]
duoc mo ta trong budce 3 cua Vi du 138.

'H-NMR (CD;OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,77
(1H, td, ] = 55,4, 4,1 Hz), 5,28 (1H, d,J = 2,4, 1,5 Hz), 4,34 (1H, £, =5,9 Hz);
4,15-4,08 (1H, m), 3,91 (1H, d, J = 10,2 Hz), 3,76-3,68 (1H, m ), 3,63 (1H, td, J
=11,5, 2,4 Hz), 2,88-2,73 (4H, m), 2,51 (1H, d, ] = 13,4, 3,2 Hz), 2,47-1,87 (14H,
m), 1,61- 1,36 (18H, m), 0,98 3H, d,J =:6,3 Hz), 0,56 (3H, s).

Khéi méng chinh x4 = 479,32 (CasHasFaNO3) Obs. khéi Trong = 480,30 (M--H)
[Vi du 203]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((2R,5S5)-2,5-
dimetylmorpholino)butan-2-y1)- 7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D038)

Hop chat D038 [14,2 mg, 0,031 mmol] thu dugc bang céach tién hanh theo
cach tuong tu nhu trong Vi du 1 st dung hop chét (16¢) [50 mg, 0,068 mmol] va
(2R,58)-2,5-dimetylmorpholin [30 mg, 0,260 mmol].

Khéi luong chinh xdc = 457,36 (Co9H47NO3) Obs. khdi lugng = 458,30 (M+H)
[Vidu 204]

Tong hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((2R,5R)-2,5-
dimetylmorpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D039)

Hop chat D039 [13,8 mg, 0,030 mmol] thu dugc bang cach tién hanh theo

cach tuong tu nhu trong Vi du 1 st dung hop chét (16¢) [50 mg, 0,068 mmol] va
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(2R,5R)-2,5-dimetylmorpholin [30 mg, 0,260 mmol].

Khéi luong chinh xdc = 457,36 (Ca9HysNO3) Obs. khéi luong = 458,30 (M+H)
[Vidu 205]

Téng hop (1IR,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((R)-2-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét D040)

Hop chit D040 [43,7 mg, 0,101 mmol] thu dugc bang céch tién hanh theo
cach tuwong tu nhu trong Vi du 1 st dung hop chét (16¢) [100 mg, 0,136 mmol],
(R)-2-metylmorpholin [0,2 mlL] VE‘I‘TI—[F [2 mL].

'H-NMR (CDs;OD) &: 6,26 (1H, d, J = 11,0 Hz), 5,91 (1H, d, J = 11,4 Hz), 5,05
(2H, d, ] = 6,9 Hz), 4,43-4,35 (2H, m), 3,82 (1H, dd, J = 11,7, 2,1 Hz), 3,67-3,55
(2H, m), 2,88-2,81 (2H, m), 2,76 (1H, d,J = 11,9 Hz), 2,67 (1H, dd, ] = 13,3, 4,1
Hz), 2,48 (1H, dd, J= 13,5, 3,9 Hz), 2,44-2,25 (4H, m), 2,10 (1H, td, J = 11,7, 3,4
Hz), 2,04-1,93 (3H, m), 1,77-1,27 (12H, m), 1,12 (3H, d, J = 6,4 Hz), 0,98 (3H,
d, J=6,4 Hz), 0,58 (3H, s).

Khi lugng chinh xdc = 443,34 (CasHysNO;3) Obs. khéi lugng = 432,35 (M+H)
[Vidu 206] |
Tong hop (1IR,3R)-5-(2-((1R,3a8,7aR E)-7a-metyl-1-((R)-4-((S)-2-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chéat D041)

Hop chat D041 [30,0 mg, 0,070 mmol] thu duge bé‘mg cach tién hanh theo
cach tuong tu nhu trong Vi du 188 bing cach sir dung hop chét (14b) [100 mg,

0,174 mmol], (S)-2-metylmorpholin [0,2 mL] va THF [2 mL].
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'H-NMR (CD;OD) &: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, ] = 11,4 Hz), 4,06-
3,95 (2H, m), 3,82 (1H, 4, I = 11,7 , 2,1 Hz), 3,65-3,58 (2H, m), 2,85-2,76 (3H,
m), 2,59 (1H, 4, J = 13,3, 3,7 Hz), 2,42-2,28 (3H, m), 2,23-2,13 ( 2H, m), 2,08-
1,92 (4H, m), 1,87-1,25 (14H, m), 1,11 (3H, d, J = 6,4 Hz), 0,98 3H, d, ] = 6,4
Hz), 0,58 (3H, s).

Khéi lugng chinh xdc = 431,34 (CaHusNO3) Obs. khdi luong = 432,35 (M+H)
[Vidu 207]

Téng hop (1R,3R)-5-(2-((1R,3 aS,7aR,E)-7a—metyl-1-((R)—4-((R)—3—
metylmorpholino)butan—2—yl)octahydro-4H;inden-4-yliden)etyliden)xyclohexan—
1,3-diol (Hop chét D042)

Hop chat D042 [30,0 mg, 0,070 mmol] thu duge bang céach tién hanh theo
cach tuong tu nhu trong Vi du 188 bang cach sir dung hop chét (14b) [100 mg,
0,174 mmol], (R)-3-metylmorpholin [0,2 mL] va THF [2 mL].

'H-NMR (CD;0D) &: 6,21 (1H, d, J=11,0 Hz), 5,89 (1H, d, ] = 11,0 Hz), 4,04-
3,96 (2H, m), 3,77 (1H, d, J = 11,4 Hz), 3,68-3,58 (2H, m), 3,23 (1H, dd, J = 11,2,
9,4 Hz), 2,88-2,80 (2H, m), 2,77 (1H, dt, ] = 12,2, 3,0 Hz), 2,59 (1H, dd, J = 13,5,
3,0 Hz), 2,48-2,30 (3H, m), 2,28-2,13 (3H, m), 2,08-1,95 (4H, m), 1,83-1,17 (14H,
m), 1,00 (6H, d, J = 6,8 Hz), 0,99 (6H, d, J = 5,7 Hz), 0,58 (3H, s).

- Khéi luong chinh xac = 431,34 (Cy7H4sNO3) Obs. khéi luwong = 432,35 (M+H)
[Vidu 208]

Téng hop (1IR,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((S)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-

1,3-diol (Hop chét D043)
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Hop chit D043 [40,9 mg, 0,095 mmol] thu duge bang cch tién hanh theo
cach tuong tu nhu trong Vi du 188 sir dung hop chét (14b) [100 mg, 0,174 mmol],
(S)-3-metylmorpholin [0,2 mL] va THF [2 mL].

'H-NMR (CD;OD) &: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,06-
3,93 (2H, m), 3,78 (1H, dt, J = 11,4, 2,7 Hz), 3,68-3,55 (2H, m), 3,22 (1H, dd, J =
11,4, 9,6 Hz), 2,88-2,70 (3H, m), 2,59 (1H, dd, J = 13,3, 3,7 Hz), 2,42-2,13 (6H,
m), 2,06-1,21 (18H, m), 0,99 (3H, d, J = 5,0 Hz), 0,98 (3H, t, J = 3,2 Hz), 0,58
(3H, s).

Khéi Iuong chinh xac = 431,34 (C27H45N03) Obs. khdi luong = 432,35 (M+H)
[Vidu 209]

Téng hop (1R,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((S)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden )etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét D045)

Hop chét D045 [5,6 mg, 0,013 mmol] thu dugc bang céch tién hanh theo

cach tuong tu nhu trong Vi du 1 bang cach sir dung hop chét (16a) [50 mg, 0,067
mmol] va (S)-3-metylmorpholin [0,023 mL, 0,202 mmol].
'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,28
(1H, s), 4,89 (1H, d, J = 1,8 Hz) , 4,35 (1H, t, ] = 5,7 Hz), 4,12 (1H, q, ] = 6,1 Hz),
3,78 (1H, dt, J = 11,0, 3,5 Hz), 3,65 (IH, dd,J=11,9, 3,2 Hz), 3,63-3,57 (1H, m),
3,23 (1H, &, = 11,2, 9,4 Hz), 2,88-2,70 (3H, m), 2,51 (1H, dd, J = 13,3, 3,2 Hz),
2,44 -2,23 (4H, m), 2,10-1,92 (3H, m), 1,88 (2H, t, J = 5,5 Hz), 1,73-1,30 (12H,
m), 0,99 (3H, d, ] = 6,4 Hz), 0,98 (3H, d, ] = 6,4 Hz), 0,58 (3H, s).

Khéi luong chinh xdc = 443,34 (CogHusNO;3) Obs. khdi lugng = 444,35 (M+H)
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[Vidu 210]

Téng hop (1R,3R,Z)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((R)-4-((R)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét D046)

Hop chét D046 [5,5 mg, 0,012 mmol] thu dugc bang cach tién hanh theo
cach tuong tu nhu trong Vi du 1 st dung hop chét (16a) [50 mg, 0,067 mmol] va
(R)-3-metylmorpholin [0,023 mL, 0,202 mmol].

'H-NMR (CDs;OD) &: 6,32 (1H, d, J = 11,4 Hz), 6,08 (1H, d,J=11,4 Hz), 5,28
(1H, s), 4,89 (1H,d,J=23Hz), 4,35 (1H,t,J = 5,9 Hz), 4,18-4,06 (1H, m), 3,77
(1H, d, J= 11,4 Hz), 3,68-3,55 (2H, m), 3,23 (1H, dd, J = 11,4, 9,1 Hz), 2,95-2,70
(3H, m), 2,55-2,15 (5H, m), 2,05-1,83 (5H, m), 1,73-1,16 (12H, m), 1,00 (3H, d,
J=6,4 Hz), 0,99 (3H, d, J = 6,4 Hz), 0,57 (3H, s).

'Khéi lugng chinh xdc = 443,34 (CasHsNOs) Obs. khoi lugng = 444,35 (M+H)
[Vidu 211]
Téng hop (1R,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((R)-2-
metylmorpholino)butan-2—y1)octahydro-4H—inden—4—y1iden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat D047)

Hop chit D047 [6,7 mg, 0,015 mmol] thu dugc bang cach tién hanh theo
cach trong tu nhu trong Vi du 1 stir dung hop chét (16a) [S0 mg, 0,067 mmol] va
(R)-2-metylmorpholin hydroclorua [27,8 mg, 0,202 mmol].

'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,4 Hz), 6,08 (1H, d, ] = 11,0 Hz), 5,28
(1H, s), 4,89 (1H, d, J= 1,8 Hz), 4;34 (1H, t, T =5,9 Hz), 4,14-4,10 (1H, m), 3,82

(1H, dd, T = 11,7, 2,1 Hz), 3,68-3,55 (2H, m), 2,89-2,73 (3H, m), 2,51 (1H, dd, J
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=13,3, 3,7 Hz), 2,46-2,23 (3H, m), 2,11 (1H, td, J = 11,7, 3,4 Hz), 2,04-1,92 (3H,
m), 1,88 (2H, t, J = 6,0 Hz), 1,78-1,25 (12H, m), 1,11 (3H, d, J = 6,4 Hz), 0,98
(3H, d, ] = 6,4 Hz), 0,57 (3H, s).
Khéi luong chinh xéc = 443,34 (CasHssNOs) Obs. khoi lugng = 444,35 (M+H)
- [Vidu 212]
Téng hop (1R,3R,Z)-5—(2—((1R,3aS,7aR,E)-7a-metyl-1-((R)—4—((S)—2-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylienxyclohexan- 1,3-diol (Hop chét D048)

| Hop chét D048 [6,8 mg, 0,015 mmol] thu dugc bang cach tién hanh theo
cach tuong tu nhu trong Vidu 1 bang cach str dung hop chét (16a) [50 mg, 0,067
mmol] va (S)-2-metylmorpholin hydroclorua [0,023 mL, 0,202 mmol].
'H-NMR (CD;0D) é: 6,32 (1H, 4, J = 11,0 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,89 (1H, d, ] =2,3 Hz) , 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,10 (2H, m), 3,32
(1H, dd,J = 11,7, 2,1 Hz), 3,65-3,59 (2H, m), 2,87 (1H, d, J = 11,4 Hz), 2,79 (2H,
t, ] =9,4 Hz), 2,51 (1H, dd, J = 13,3, 3,7 Hz), 2,44-2,23 (3H, m), 2,09-1,92 (4H,
m), 1,88 (2H, t,J = 5,5 Hz), 1,81 (1H, dd, J = 20,4, 9,8 Hz), 1,71-1,28 (12H, m),
1,11 (3H,d, J=5,9 Hz), 0,98 ( 3H, d,J = 6,4 Hz), 0,57 (3H, s).
Khéi luong chinh xéc = 443,34 (CasHysNO;3) Obs. khéi lugng = 444,35 (M+H)
Vidu [213]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-(3,3-
dimetylmorpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét DO49)

Hop chét D049 [9,3 mg, 0,021 mmol] thu dugc bang cach tién hanh theo
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cach tuong tu nhu trong Vi du 188 bang cach sir dung hop chat (14b) [50 mg,
0,087 rrimol] va 3,3-dimetylmorpholin [0,054 mL, 0,435 mmol].

'H-NMR (CD;0D) §: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, ] = 11,4 Hz), 4,04-
3,95 (2H, m), 3,73-3,65 (2H, m), 2,83 (1H, dd, J = 12,1, 3,9 Hz), 2,61-2,52 (3H,
m), 2,42-2,37 (3H, m), 2,23-2,13 (2H, m), 2,05-2,02 (1H, m), 1,96-1,93 (1H, m),
1,86-1,81 (1H, m), 1,78-1,72 (1H, m), 1,66-1,50 (6H, m), 1,38-1,32 (3H, m), 1,19-
1,16 (1H, m), 1,01 (6H, d, J = 4,1 Hz), 0,97 (3H, d, ] = 6,4 Hz), 0,57 (3H, s).
Khéi luong chinh xéc =445 ,36 (C23H47NOs3) Obs. khéi lugng = 446,30 (M+H)
[Vidu 214] )

Téng hop (1R,3S,2)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-4-(4-
(metylsulfonyl)piperazin-1-yl)butan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét E002)

Hop chat E002 [11,2 mg, 0,022 mmol] thu duoc bing cach tién hanh theo
cach tuong tu nhu trong Vi du 1 sir dung hop chat (16a) [100 mg, 0,134 mmol]
va 4-(metylsulfonyl)piperazin [67 mg, 0,408 mmol].

'H-NMR (CD;0D) é: 6,40 (1H, d, J = 11,2 Hz), 6,16 (1H, d, J = 11,2 Hz), 5,36
(1H, dd, J = 2,4, 1,5 Hz), 4,43 (1H, t, ] = 5,9 Hz), 4,22-4,15 (1H, m), 2,95 (1H,
dd, 7 =9,0, 4,0 Hz), 2,91 (3H, s), 2,68-2,39 (7H, m), 2,33 (1H, dd, ] = 13,4, 6,6
Hz), 2,27-1,34 (19H, m), 1,06 (3H, d, J = 6,3 Hz), 0,65 (3H, s).

[Vidu 215]

Téng hop (1R,38)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-(4-
(metylsulfonyl)piperazin-1 -yl)butan—2-yl)octahydro—4H—inden—4-

yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat E004)
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Hop chét E004 [16,0 mg, 0,0316 mmol] thu dugc bang cach tién hanh theo
c4ch twong tu nhu trong Vi du 1 str dung hop chét (16¢) [50 mg, 0,067 mmol] va
4-(metylsulfonyl)piperazin [40 mg, 0,244 mmol].

'"H-NMR (CDsOD) é: 6,26 (1H, d, J = 11,0 Hz), 5,91 (1H, d, J = 11,0 Hz), 5,05
(2H, d, ] = 6,9 Hz), 4,43-4,35 (2H, m), 3,22 (4H, t, J = 5,0 Hz), 2,89-2,82 (4H,
m), 2,83 3H, s), 2,67 (1H, dd, J = 13,3, 4,1 Hz), 2,61-2,36 (7H, m), 2,31-2,25
(2H, m), 2,09-2,00 (2H, m), 1,98-1,90 (1H, m), 1,68-1,48 (7H, m), 1,40-1,25 (4H,
m), 0,99 (3H, d, J = 6,4 Hz), 0,59 (3H, s).

Khoi lugng chinh xéc = 506,32 (C2sHigN204S) Obs. khéi luong = 507,25 (M+H)
[Vi du tham khao 16]

Téng hop | (4R)-4-((1R,3aS,7aR ,E)-4-(2-((3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)xyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-
yDpentyl 4-metylbenzensulfonat (Hop chét 19b)

[Cong thic hda hoc 50]

OFO
Step 6 |
Step
1. DIBALH
2. NaBH, 1B80% OTBS
3. TsCl, Pyr 4b
y =N 4 HCI, axeton
th\/ 5. TPAP, NMO, MS4A W 0Ts LHMDS, THF
o\j/\ c "
) \[ 18
17
Budec 1
DIBAL-H [1,5 M trong toluen, 10 mL] duogc thém vao dung dich chira
(4R)-4-((1R,4S,7aR)-Ta-metyl-4-((trietylsilyl)oxy)octahydro-1H-inden -1-

yl)pentanenitril [5,1 g, 15 mmol] trong toluen [50 mL] ¢ -78°C va hén hop nay

duoc khudy trong 1,5 gio. Hon hop ndy dugce 1am 4m dén 0°C va tiép tuc khudy
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trong 1 gio. HE théng phan tmg dugc dap tit bang metanol. Dung dich natri
hydroxit 5 M duge thém vao hé théng phan tmg va hdn hop nay dugc khudy &
nhiét d6 phong trong 10 phit. Hé théng phén tmg duge db vao nuée mudi béo hoa
va hon hop ndy duoc chiét bang etyl axetat. Lép hitu co duge rira bang nudc mudi
va dung dich nuéc amoni clorua bdo hoa, lam kho trén magie sulfat khan va c6
dic duéi 4p sudt giam. Phan cin duoc tinh ché mot phén béng sac ky cot silica
gel @& thu duogc (4R)-4-((1R,48,7aR)-7a-metyl-4-((trietylsilyl)oxy)octahydro-
1H-inden-1-yl)pentanal (3,65 g].
Budc 2

Hop chét trén [3,65 g] thu dugc & bude 1 duoc hoa tan trong dung moi
hdn hop gdém toluen [20 mL] va metanol [20 mL], sau d6, natri tetrahydroborat
[0,88 g, 23 mmol] dugce thém vao dung dich ¢ 0°C, vvé hdn hop duge khudy &
cling nhiét d6 trong 30 phit. Hon hop phén tng dugc dap t4t bang dung dich nudc
amoni clorua bdo hoa, d6 vao nudc mudi bio hoa va hdn hop nay duge chiét bang
| etyl axetat. L6p hitu co dugc 1am kho trén magie sulfat khan va duge ¢6 dac dudi
&p sudt giam. Phan ciin duoc tinh ché bang séc ky cot silica gel dé thu duoc (4R)-
4-((1R,4S,7aR)-7a-metyl-4-((trietylsilyl)oxy)octahydro-1H-inden-1-yl)pentan-
1-0l [2,37 g, 6,68 mmol].
Bud6e 3

para-Toluensulfonyl clorua [1,6 g, 8,4 mmol] dugc thém vao dung dich
chta hop chét trén [2,37 g, 6,68 mmol] thu duge & bude 2 trong pyridin [12 mL]
va hon hop nay dugc khudy & nhiét 46 phong trong 3 gid. Hon hop phan tmg dugc
do6 vao nudce mudi bio hoa va hon hgp nay dugce chiét bang etyl axetat. Lép hitu

co duoc rira bang nude mudi bao hoa, 1am kho bang magie sulfat khan va c6 déc
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duéi 4p suit giam.
Budc 4

Phan cin thu dugce & bude 3 duge hoa tan trong axeton [30 mL], sau dé
axit clohydric 2 M [10 mL] duoc thém vao dung dich, va hdn hop nay duge khudy
& nhiét d6 phong trong 1 gid. Hon hop phan tmg dugc dap tat bang dung dich
natri hydro cacbonat bdo hoa va dugc chiét bang etyl axetat. Lép hitu co duge
lam kho trén magie sulfat khan va dugc c6 dac dudi ap sut giam. Phan cin duoc
tinh ché béng sac ky cot silica gel dé thu duogc (4R)-4-((1R,4S,7aR)-4-hydroxy-
,7a—me‘tyi§ctahydro-IH—inden-l—yl)pentyl 4-metylbenzensulfonat [1,37 g, 3,747
mmol].
Bude 5

Dung dich chita (4R)-4-((1R,4S,7aR)-4-hydroxy-7a-metyloctahydro-1H-
inden-1-yl)pentyl 4-metylbenzensulfonat [1,37 g, 3,47 mmol] thu duoc & budc 4,
N-metylmorpholin-N-oxit monohydrat [0,67 g, 5,0 mmol] va sang phan tir 4A
[1,5 g] trong diclometan [30 mL] duogc khudy & 0°C trong 1 gio.
Tetrapropylammoni perrutenat [120 mg, 0,342 mmol] dugc thém vao hon hop
phan tmg va hon hgp nay duge khudy & 0°C trong 1 gio. Hon hop phan tmg dugc
pha loéng véi heptan va lgc qua Xelit. Chét sau loc dugc rira bang dung dich nuéc
amoni clorua bo hoa, va sau dé bang nudc mudi bio hoa. Lép hitu co duge 1am
kho trén magie sulfat khan va dugc c6 dac dudi ap sudt giam. Phan cin duogce tinh
ché bang sic ky cot silica gel dé thu dugc (4R)-4-((1R,7aR)-7a-metyl-4-
oxooctahydro-1H-inden-1-yl)pentyl 4-metylbenzensulfonat [1,15 g, 2,93 mmol ].
'H-NMR (CDCl;) &: 7,79 (2H, t, J = 4,1 Hz), 7,35 (2H, d, ] = 7,8 Hz), 4,06-3,94

(2H, m), 2,45 (3H, s), 2,43 (1H, dd, T = 12,2, 7,8 Hz), 2,33-2,17 (2H, m), 2,11-
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1,65 (6H, m), 1,60-0,99 (9H, m), 0,91 3H, d, J = 6,3 Hz), 0,60 (3H, s).
Budc 6

Trong mdi trudng argon, & -78°C, LHMDS [1 M trong THF, 2,6 mL, 2,6
mmol] duoc thém vao dung dich chia (2-(3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)xyclohexyliden)etyl)diphenylphosphinoxit (Hop chit 4b,
S6 Pang ky CAS 139356-39-1) [0,99 g, 1,7 mmol] trong THF [10 mL] va hén
hop nay dugce khudy trong 15 phat. Dung dich chira (4R)—4—((1R,7aR)—7a;metyl-
4—0xooctahydro—1H—inden—1—yl)pentyl 4-metylbenzensulfonat [1,15 g, 2,93
mmol] thu dugc & bude 5 ffong THF [10 mL] dugc thém vao hdn hop phan ung,
va hén hop nay duge khudy & -78°C trong 1,5 gio. Hon hop phéan tmg dugce dua
trd lai nhiét dd phong, sau d6 dung dich nudc amoni clorua bdo hoa dugce thém
vao hon hop va hon hop nay duoc chiét bang etyl axetat. Lép hitu co duoce lam
kho trén magie sulfat khan va dugc c¢6 dac dudi ap suét giam. Phin cin dugc tinh
ché bang sic ky cot silica gel dé thu duoc (4R)-4-((1R,3aS,7aR,E)-4-(2-((3R,5R)-
3,5-bis((t-butyldimetysilyl)oxy)xyclohexyliden)etyliden)-7a-metyloctahydro-
1H-inden-1-yl)pentyl 4-metylbenzensulfonat (Hop chét 19b) [0,67 g, 0,90 mmol].
'H-NMR (CDCls) &: 7,80 (2H, d, J = 8,3 Hz), 7,35 (2H, d, ] = 8,8 Hz), 6,16 (1H,
d, 7=10,7 Hz), 5,81 (1H, d, J=11,2 Hz), 4,10-3,99 (4H, m), 2,30 (1H, d, J = 11,7
Hz), 2,45 (3H, s), 2,40-2,07 (4H, m), 1,96-1,61 (10H, m), 1,53-1,21 (12H, m),
1,07-1,00 (1H, m), 0,87 (9H, s), 0,86 (9H, s), 0,50 (3H, s), 0,05 (6H, s), 0,05 (6H,
s).
[Vidu 216]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-5-(3-(diflometoxy)azetidin-1-

yl)pentan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
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diol (Hop chét A033)

Hop chét A033 [10,6 mg, 0,0227 mmol] thu dugc bang cach tién hanh
theo cach tuong tu nhu trong Vi du 1 stir dung hop chéat 19b [50 mg, 0,067 mmol]
dugc md ta trong Vi du tham khéo 16 va 3-diflometoxyazetidin [30 mg, 0,244
mmol] lam nguyén liéu ban dau.

'H-NMR (CD;0D) é: 6,38 (1H, t, J = 75,0 Hz), 6,21 (1H, d, J = 10,7 Hz), 5,33
(1H, d, ] = 10,7 Hz), 4,76-4,70 (1H, m), 4,06-3,94 (2H, m), 3,65 (2H, dd, = 9,0,
6,6 Hz), 3,11 (2H, dd, 1 = 9,0, 6,0 Hz), 2,83 (1H, dd, J = 12,0, 3,7 Hz), 2,59 (1H,
dd, J = 13,4, 3,7 Hz), 2,52-2,38 (3H, m), 2,23;2,13 (2H, m), 2,03-1,27 (17H, m),
1,12-1,03 (1H, m), 0,95 (3H, d, J = 6,3 Hz), 0,57 (3H, s).

Khéi luong chinh x4c = 467,32 (CyHisF2NO3) Obs. khoi lugng = 468,30 (M+H)
[Vidu 217]

Téng  hop  (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-5-((S)-3-flopyrrolidin-1-
yl)pentan-2- yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chit B016)

Hop chét BO16 [12,0 mg, 0,0277 mmol] thu duge bang cach tién hanh
theo cach tuong tu nhu trong Vi du 1 stt dung hop chit 19b [50 mg, 0,067 mmol]
dugc mo ta trong Vi du tham khao 16 va (S)-3-flopyrrolidin hydrocl.orua [30 mg,
0,239 mmol] lam nguyén liéu ban dau.

Khéi luong chinh xéc = 433,34 (Co7HyuFNO;) Obs. khéi lugng = 434,30 (M+H)
[Vidu 218]
Téng hop  (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-5-((R)-3-flopyrrolidin-1-

yl)pentan-2- yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
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diol (Hop chat B017)

Hop chét B017 [14,0 mg, 0,0323 mmol] thu duge bang cach thuc hién
'phén ung theo cach tuong ty nhu trong Vi du 1 st dung hop chat 19b [50 mg,
0,067 mmol] va (R)-3-flopyrrolidin hydroclorua [30 mg, 0,239 mmol] duéi dang
nguyén liéu ban dau.

Khéi lugng chinh xédc = 433,34 (Co7Hy4FNO,) Obs. khéi lugng = 434,30 (M+H)
[Vidu 219]

Téng hop (1R,3R)-5-(2—((1R,3aS,7aR,E)—1—((R)—S-((S)—3—(diﬂomgtyl)pyrrolidin—
1-yl)pentan—Z-yl)-7a—metyloctahydro-4H—inden—4-yliden)etylideﬁ)xyclohexan-
1,3-diol (Hop chat B084)

Hop chét B084 [5,0 mg, 0,011 mmol] thu dugc bang cach tién hanh theo
cach tuong tu nhu trong Vi du 1 st dung hop chit 19b [55 mg, 0,074 mmol] va
(S)-3-(diflometyl)pyrrolidin hydroclorua [50 mg, 0,317 mmol] lam nguyén liéu
ban dau.

'H-NMR (CD;0D) é: 6,22 (1H, d, J = 10,7 Hz), 5,89 (2H, d, J = 10,7 Hz), 5,81
(2H, td, ] = 56,0, 6,0 Hz), 4,13-3,96 (2H, m), 2,86—2,14 (13H, m), 2,05-1,29 (21H,
m), 1,14-1,05 (1H, m), 0,98 (3H, d, J = 6,8 Hz), 0,58 (3H, s).

Khdi luong chinh xédc = 465,34 (CasHysFaNO,) Obs. khéi lugng = 466,40 (M+H)
[Vidu 220]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-5-((R)-3-(diflometyl)pyrrolidin-
1-yl)pentan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chét B085)

Hop chét B085 [14,7 mg, 0,0316 mmol] thu dugc bang cach tién hanh
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theo céch tuong tu nhu trong Vi du 1 stir dung hop chét 19b [55 mg, 0,074 mmol]
va (R)-3~(diflometyl)pyrrolidin hydroclorua [50 mg, 0,317 mmol] lam nguyén
liéu ban dau.
'H-NMR (CD;0D) é: 6,22 (1H, d, J = 11,2 Hz), 5,89 (2H, d, ] = 11,2 Hz), 5,30
(2H, td, T = 58,0, 5,0 Hz), 4,07-3,96 (2H, m), 2,84 (1H, dd, J =12,2, 3,4 Hz), 2,77
(1H, t, T = 9,0 Hz), 2,69-2,39 (8H, m), 2,24-2,14 (2H, m), 2,06-1,31 (20H, m),
1,15-1,05 (1H, m), 0,98 (3H, d, J = 6,3 Hz), 0,58 (3H, s).
Khéi lugng chinh xdc = 465,34 (CogHusFaNO,) Obs. khoi lugng = 466,40 (M+H)
[Vidu 221]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-5-morpholinopentan-
2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-diol (hop chit D044)
Hop chit D044 [15,1 mg, 0,0350 mmol] thu duge bang cich tién hanh
theo cach tuong tu nhu trong Vi du 1 st dung hop chét 19b [55 mg, 0,074 mmol]
va morpholin [0,05 mL, 0,58 mmol] 1am nguyén liéu ban dau.
'H-NMR (CD;OD) 8: 6,22 (1H, d, J = 10,7 Hz), 5,89 (1H, d, J = 11,2 Hz), 4,07-
3,96 (2H, m), 3,70 (4H, t, J = 4,6 Hz), 2,84 (1H, dd, J = 12,0, 3,7 Hz), 2,60 (1H,
dd, J = 13,2, 3,4 Hz), 2,48-2,14 (9H, m), 2,05-1,30 (18H, m), 1,13-1,04 (1H, m),
0,98 (3H, d, ] =6,3 Hz), 0,58 (3H, s).
Khéi luong chinh xdc = 431,34 (Co7HysNO;3) Obs. khoi luong = 432,30 (M+H)
[Vi du tham khao 17]
“Tong hop (2R)-2-((1R,3aS,7aR E)-4-((Z)-2-((3 S,SR)-3,5-dihydroxy-2—
metylenxyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-yl)propyl ~ 4-

metylbenzensulfonat (Hop chét 23a)
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[Céng thirc hda hoc 51]

Step 1
NaHCO3, DMSO

Step 2

DBU, hdi luu
B — .
Step 3

NaBH,, toluen  ipgo
MeOH

Step 5

HCi, axeton

>

Step 8

tach hop chét 20-R tir
hén hop 20-R/20-S

Ho™

Budce 1

Natri hydro cacbonat [1,43 g, 17,0 mmol] duoc thém vao dung dich hon
hop chira hop chit 2a [4,15 g, 5,69 mmol] trong DMSO [40 mL] va toluen [50
mL], va hdn hop phan tmg duge khudy & 100°C trong 3 gio. Sau khi lam ngudi
dén nhiét d6 phong, hon hop phan ing duge db vao dung dich nuéc amoni clorua
bio hoa va hdn hop nay duoc chiét bang heptan. Lép hitu co duge ria bang nudc
mubi bio hoa, 1am khé bang magie sulfat khan va c6 dic dudi ap suit giam. Phan
can duoc tinh ché béng sdc ky cot silica gel dé thu duoc 2-((1R,3aS,7aR E)-4-
((Z)-2-((3S,5R)-3,5-bis((t-butyldimetylsilyl)oxy)-2-
metylenxyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-yl)propanal
(Hop chét 20a) [2,37 g, 4,14 mmol].
Budc 2

Diazabixycloundexen (DBU) [1,5 mL] dugc thém vao dung dich chira hop
chat 20a [2,37 g, 4,14 mmol] trong THF [50 mL], va dung dich dugc dun néng va

hdi luu trong 38 gid. Sau khi 1am ngudi dén nhiét d phong, hdn hop phan tng
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duoc chuyén sang nuée mudi bio hoa va hdn hop nay duge chiét bang etyl axetat.
Lé6p hitu co dugce rira bang nuwrde mudi bio hoa, 1am khd trén magie sulfat khan va
b dic duéi 4p suit giam. San phim thé dugc st dung trong phan Gng tiép theo
ma khong can tinh ché.
Budce 3

San phdm thé thu duoc & bude 2 duge hoa tan trong dung dich hdn hop
gébm THF [50 mL] va metanol [50 mL], sau dé thém vao dung dich, natri
tetrahydroborat [0,38 g, 10 mmol] & 0°C va hon hop duge khudy & cting nhiét d6
trong 1 gid. Hon hop phan tng bang duoc dap tit bing dung dich nuéc amoni
clorua bao hoa, chuyén sang nuéc mudi bio hoa va hdn hop nay duoce chiét bang
etyl axetat. L6p hitu co dugce 1am kho trén magie sulfat khan va dugc cd dac dudi
4p sudt giam. Phan cin dugc tinh ché bing sic ky éc}t silica gel dé thu duoc 2-
((1R,3aS,7aR E)-4-((Z)-2-((3S,5R)-3,5-bis((t-butyldimetylsilyl)oxy)-2-
metylenxyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-yl)propan-1-ol
(Hop chét 21a) [1,96 g, 3,41 mmol].
Bugc 4

p-Toluensulfonyl clorua [1,01 g, 5,30 mmol] va 4-dimetylaminopyridin
(DMAP) [100 mg, 0,818 mmol] dugc thém vao dung dich chira hop chat21a[1,96
g, 3,41 mmol] thu dugc & budc 3 trong pyridin [20 mL], va hdn hop duoc khudy
‘& nhiét d6 phong qua dém. Hon hop phan tmg duogc cb dac dudi ap sudt giam, pha
lofing bang toluen va rira bang nude mudi bio hoa. Lép hitu co duge 1am kho trén
magie sulfat khan va duoc ¢ dac dudi 4p suit giam. San pham tho (Hop chat 22a)
duoc sir dung trong phéan tng tiép theo ma khong can tinh ché.

Budc 5 va bude 6
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San pham thé (Hop chét 22a) thu dugc & bude 4 duge hoa tan trong axeton
[120 mL], sau d6 thém vao dung dich nay, axit clohydric 3 M [20 mL, 60 mmol]
duoc thém vao va hdn hop nay duge khudy & nhiét do trong phong trong 6 gid.
Hbn hop phan tmg bing duoc dap tit bang dung dich natri hydroxit 5 M va dung
dich natri hydro cacbonat bio hoa. Axeton trong hdn hgp phan tmg duoc loai bd
duéi ap suét giam. Etyl axetat dugc thém vao phén cin va hon hop dugce ria bing
nude mudi bio hoa. Lop hitu co duge 1am kho trén magie sulfat khan va duoc cb
dac dudi ap suét giam. Phan cin dugce tinh ché béng sic ky cot silica gel dé thu
duoc hdn hop cac dong phan khong d6i quang R Vé S & C-20. Dung mdi hén hop
[10 mL] heptan/etyl axetat (1/10) dugc thém vao hdn hop, va hon hop nay duge
chiéu xa bang song siéu am trong 3 phut. Chét ran [798 mg] duoc tao ra trong
dung dich béng chiéu xa siéu 4m duoc thu thap béng cach loc. Metanol khan duogc
thém vao mot phan [545 mg] chét rin va huyén phu duoc gia nhiét va héi luu
trong 45 phuat. He théng treo duge lam lanh tir tir dén nhiét d6 phong. Chat ran
trong chat léng phan tmg duogc loc va thu hoéi dé thu duoc (2R)-2-
((1R,3aS,7aR,E)-4-((Z)-2-((3S,5R)-3,5-dihydroxy-2-
metylenxyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-yl)propyl ~ 4-
metylbenzensulfonat (Hop chét 23a) [342 mg, 683 mmol].
'"H-NMR (CD;0D) 8: 7,77 (2H, d, J = 8,2 Hz), 7,45 (2H, d, J = 8,2 Hz), 6,29 (1H,
d, J=11,0 Hz), 6,05 (1H, d, J = 11,0 Hz), 5,27 (1H, s), 4,33 (1H, t, ] = 5,9 Hz),
4,14-4,07 (2H, m), 3,82 (1H, dd, T =9.,4, 6,6 Hz), 2,83 (1H, dd, J = 12,3, 3,2 Hz),
2,50 (1H, dd, J= 13,5, 3,4 Hz), 2,45 (3H, s), 2,24 (1H, dd, J = 13,3, 6,9 Hz), 1,96
(14, dd, J = 11,7, 7,5 Hz), 1,89-1,27 (12H, m), 1,19 (1H, td, J = 12,5, 3,8 Hz),

0,89 (3H, d, T = 6,9 Hz), 0,45 (3H, s).
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[Vidu 222]

Téng hop (IR,3S,2)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-1-(pyrrolidin-1-
yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-metylenxyclohexan-
1,3-diol (Hop chét B009)

Hop chat 23a [40 mg, 0,080 mmol] dugc hda tan trong pyrrolidin [0,6 mL]
va dung dich dugc khudy & 60°C qua dém. Hon hop phén tng dugc c¢d dac dudi
ap suét giam. Tinh ché phén cin bing HPLC pha d4o dé thu dugc hop chat B009
[16,0 mg, 0,040 mmol].

Khéi luong chinh xdc = 39931 (CaHaNO5) Obs. khéi lrong = 400,25 (M+H)
[Vidu 223]

Téng hop (1R,38,7)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-1-((S)-3-
metylpyrrolidin-1- ylpropan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chit B010)

Dung dich chita hop chat 23a [40 mg, 0,080 mmol], (S)-3-metylpyrrolidin
hydroclorua [30 mg, 0,247 mmol] va kali cacbonat [60 mg, 0,434 mmol] trong
DMF [1 mL] duogc khudy & 60° C qua dém. Hén hop phéan tmg duoc dap tat bang
nude mudi bio hoa va chiét bang etyl axetat. Lép hitu co duge 1am khd trén magie
sulfat khan va duoc ¢b dic dudi 4p sut giam. Phan can duge tinh ché bang HPLC
pha dao dé thu dugc hop chat BO10 [14,6 mg, 0,0353 mmol].

IH-NMR (CD;OD) &: 6,31 (1H, d, ] = 11,4 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,28
(1H, dd, J=2,7, 1,4 Hz), 4,89 (1H, d, ] = 2,7 Hz), 4,35 (1H, t, ] = 5,9 Hz), 4,15-
4,10 (1H, m), 2,86 (1H, dd, J = 11,9, 4,1 Hz), 2,78-2,67 (2H, m), 2,54-2,19 (7H,

m), 2,07-1,85 (8H, m), 1,73-1,27 (12H, m), 1,02 (3H, d, J = 6,9 Hz), 0,94 (3H, d,
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J=6,4 Hz), 0,59 (3H, s).

[Vidu 224]

Téng hop (1R,38,7)-5-(2-((1R,3aS,7aR ,E)-7a-metyl-1-((R)-1-((R)-3-
metylpyrrolidin-1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat BO11)

Hop chat BO11 [13,0 mg, 0,0314 mmol] thu dugc béng c4ch tién hanh theo
cach tong tu nhu trong Vi du 223 str dung hop chét 23a [40 mg, 0,080 mmol] va
(R)-3-metylpyrrolidi_nhydroclorua [30 mg, 0,247 mmol] lam nguyén liéu ban dau .
H-NMR (CD3OD) 5:6,31 (1H,d,J=11,0 Hz), 6,08 (1H,d, J=11,4 Hz), 5,28
(1H, dd, J=2,3, 1,4 Hz), 4,89 (1H, d, J =2,3 Hz), 4,35 (1H, t, ] = 5,9 Hz), 4,15-
4.09 (1H, m), 2,93-2,84 (2H, m), 2,71-2,65 (1H, m), 2,53-2,42 (3H, m), 2,29-2,17
(3H, m), 2,06-1,80 (8H, m), 1,73-1,28 (11H, m), 1,02 3H, d, J = 6,9 Hz), 0,94
(3H, d, J = 6,4 Hz), 0,59 (3H, s).

[Vidu 225]

Téng hop (IR,38,2)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-((S)-3-flopyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan—1,3-diol (Hop chat B018)

Hop chét BO18 [10,6 mg, 0,0254 mmol] thu dugc bang cach tién hanh
theo cach tuong tu nhu trong Vi du 223 st dung hop chét 23a [40 mg, 0,080
mmol] va (S)-3- flopyrrolidin hydroclorua [30 mg, 0,239 mmol] lam nguyén liéu
ban dau.

'"H-NMR (CDsOD) &: 6,31 (1H, d, J = 11,4 Hz), 6,08 (1H, d, ] = 11,0 Hz), 5,28

(1H, dd, J = 2,3, 1,1 Hz), 5,22-5,03 (1H, m), 4,89 (1H, d, J = 2,3 Hz), 4,35 (1H, t,
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J=5,9 Hz), 4,15-4,08 (1H, m), 2,95-2,83 (2H, m), 2,76 (1H, dd, J = 14,6, 7,8 Hz),
2,59-1,82 (14H, m), 1,73-1,28 (10H, m), 0,95 (3H, d, J = 6,9 Hz), 0,59 (3H, s).
Khéi luong chinh xac = 417,30 (C26H40FNO2) Obs. khbi lugng = 418,25 (M+H)
[Vidu 226]

Téng hop (IR,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-((R)-3-flopyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat B019)

Hop chét B019 [9,7 mg, 0,023 mmol] thu dugc bang céch tién hanh theo
cach trong tu nhu trong Vi du 223 s’fr dung hop chét 23a [40 mg, 0,080 mmol] va
(R)-3-flopyrrolidin hydroclorua [30 mg, 0,239 mmol] lam nguyén lieu ban dau.
'H-NMR (CD;OD) &: 6,31 (1H, d, J = 11,4 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(14, d,J =2,3 Hz), 5,21-5,03 (1H, m), 4,89 (1H, d, ] =2,3 Hz), 4,35 (1H, t, J = -
5,7Hz),4,16-4,10 (1H, m), 2,88-2,65 (4H, m), 2,54-2,49 (2H, m), 2,36-1,84 (11H,
m), 1.73-1,28 (10H, m), 0,95 (3H, d, J = 6,4 Hz), 0,59 (3H, s).

Khéi lugng chinh xéc = 417,30 (CasHsoFNO,) Obs. khdi lugng = 418,20 (M+H)
[Vidu 227]

Téng hop (1IR,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-((S)-3-
(diflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat B095)

Hop chat B095 [14,5 mg, 0,0323 mmol] thu dugce bang cach tién hanh
theo cach tuwong tu nhu trong Vi du 223 sir dung hop chit 23a [40 mg, 0,080
mmol] va (S)-3-(diflometyl)pyrrolidin hydroclorua [40 mg, 0,239 mmol] lam

nguyén li€u ban dau.
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Khéi lugng chinh xdc = 449,31 (Cp7H4 F2NO,) Obs. khéi lugng = 450,25 (M+H)
[Vidu 228]
Téng hop (1R,3S,72)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-((R)-3-
(diflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B096)

Hop chat B096 [12,0 mg, 0,0267 mmol] thu dugc bz‘ing cach tién hanh
theo cach tuong tu nhu trong Vi du 223 st dung hop chét 23a [40 mg, 0,080
mmol] va (R)-3-(diflometyl)pyrrolidin hydroclorua [40 mg, 0,239 mmol] lam
nguyén liéu ban dau. "
"H-NMR (CD;OD) é: 6,31 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,76
(1H, td, J = 57,2, 5,9 Hz), 5,28 (1H, dd, J = 2,3, 1,4 Hz), 4,89 (1H, d, ] = 1,4 Hz),
435 (1H, t, ] =59 Hz), 4,15-4,10 (1H, m), 2,86 (1H, dd, J = 12,1, 3,4 Hz), 2,71
(1H, t, I = 8,7 Hz), 2,60-2,23 (8H, m), 2,03-1,27 (16H, m), 0,94 (3H, d, J = 6,4
Hz), 0,59 (3H, s).
Khdi luong chinh xdc = 449,31 (Cy7Hy FaNO,) Obs. khéi lugng = 450,20 (M+H)
[Vi du tham khao 18]
Téng hop (2R)-2-((1R,3a8,7aR E)-4-(2-((3S,5R)-3,5-
dihydroxyxyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-yl)propyl 4-
metylbenzensulfonat (Hop chat 23b)

[Cong thuc hoa hoc 52]
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Step 1
NaHCOj;, DMSO

Step 2

DBU, hdi leu
__.—>
Step 3

Step4
TsCl. Pyr

NaBH,, toluen  poqe
MeOH

Step5
HC1 axeton

Y

Step 6
HPLG tach hop chat 20-R

Bude 1

Hop chit 20b [3,31 g, 5,90 mmol] thu dugc bang céch tién hanh theo cach
twong tu nhu trong budce 1 cia Vi du tham khao 17 biang cach sir dung hop chét
2b [4,70 g, 6,55 mmol] lam nguyén liéu ban dau.

Budc 2 va bude 3

Hop chét 21b [3,12 g, 5,54 mmol] thu dugc bang céch tién hanh theo cach
twong tu nhu trong budc 2 va 3 ciia Vi du tham khao 17 bang cach st dung hop
chét 20b [3,31 g, 5,90 mmol] lam nguyén lidu ban diu. |
Buéc 4

Hop chét 22b [3,12 g, 5,54 mmol] thu dugc bang céch tién hanh theo cach
tuwong tu nhu trong budce 4 ciia Vi du tham khao 17 st dung hop chit 21b 3,12 g,
5,54 mmol] 1am nguyén liéu ban dau.

Budce 5

San pham tho duqé khir silyl thu dugc bang cach tién hanh theo cach tuong

tu nhu trong budce 5 cia Vi du tham khao 17 st dung hop chét 22b [3,12 g, 5,54

mmol] 1am nguyén liéu ban dau. San phdm thé nay duoc tinh ché bang HPLC
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diéu ché va hop chét c6 d6 phan cuc cao duoc thu hdi dé thu dugce hop chét 23b
10,66 g].

'H-NMR (CD;0D) é: 7,77 (2H, d, ] = 8,2 Hz), 7,44 (2H, d, ] = 8,2 Hz), 6,19 (1H,
d, J = 11,0 Hz), 5,86 (1H, d, J = 11,0 Hz), 4,09-3,95 (3H, m), 3,83 (1H, dd, J =
9,6, 6,9 Hz), 2,80 (1H, d, J = 13,3 Hz), 2,56 (1H, dd, J = 13,3, 3,7 Hz), 2,45 (3H,
s), 2,40 (1H, dd, J = 14,4, 3,4 Hz), 2,22-2,12 (2H, m), 1,98 (1H, dd, ] = 7,0, 12,0
Hz), 1,88-1,16 (14H, m), 0,90 (3H, d, J = 6,9 Hz), 0,45 (3H, s).

[Vidu 229]

Téng hop (1R,3S)-5-(2-((1R,3a8S,7aR E)-1-((R)-1-((S)-3-flopyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat B097)

Hop chéat B097 [9,0 mg, 0,022 mmol] thu dugc bing cach tién hanh theo
cach tuong tu nhu trong Vi du 223 sir dung hop chét 23b [40 mg, 0,082 mmol] va
(S)-3-flopyrrolidin hydroclorua [30 mg, 0,239 mmol] lam nguyén liéu ban dau.
'H-NMR (CD;0D) 8: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,4 Hz), 5,13
(1H, dt, J = 55,8, 5,7 Hz), 4,06-3,95 (2H, m), 2,94-2,74 (3H, m), 2,61-2,37 (6H,
m), 2,32 (1H, t, J = 11,0 Hz), 2,23-1,27 (22H, m), 0,96 (3H, d, J = 6,9 Hz), 0,60
(3H, s).

Khéi lugng chinh xéc = 405,30 (CasH4FNO,) Obs. khéi lwong = 406,20 (M+H)

[Vidu 230]

Téng  hop  (1R,3S)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-((R)-3-flopyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-

diol (Hop chéit B098)
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Hop chat B098 [14,7 mg, 0,0362 mmol] thu dugc bing c4ch tién hanh
theo cach tuong tu nhu trong Vi du 223 st dl_ing hop chit 23b [40 mg, 0,082
mmol] va (R)-3-flopyrrolidin hydroclorua [30 mg, 0,239 mmol] lam nguyén liéu
ban dau.

'H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,4 Hz), 5,12
(1H, dt, J = 56,0, 5,4 Hz), 4,06-3,95 (2H, m), 2,85-2,65 (4H, m), 2,59 (1H, dd, J
= 1}3,3, 3,7 HZ), 2,52 (1H,dd, J = 11,7, 4,8 Hz), 2,41 (1H, dd, J = 13,3, 3,2 Hz),
2,36-1,28 (20H, m), 0,95 (3H, d, J = 6,4 Hz), 0,60 3H, s).

Khéi luong chinh x4c = 405,30 (CasHyFNO,) Obs. khi 'Mg = 406,25 (M+H)
[Vidu 231]

Téng hop (1R,3S)-5-(2-((1R,3a8,7aR,E)-1-((R)-1-((S)-3-(diflometyl)pyrrolidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chéat B099)

Hop chat B099 [10,0 mg, 0,0229 mmol] thu dugc bang cach tién hanh
theo cach tuong ty nhu trong Vi du 223 béng cach sir dung hop chat 23b [40 mg,
0,082 mmol] va (S)-3-(diflometyl)pyrrolidin hydroclorua [35 mg, 0,222 mmol]
lam nguyén liéu iaan dau.

'H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, ] = 11,4 Hz), 5,74
(1H, td, J=57,5, 5,0 Hz), 4,06-3,95 (2H, m), 2,83 (1H, dd, J = 11,7, 4,3 Hz), 2,61 -
2,44 (6H, m), 2,40 (1H, dd, J = 13,3, 3,7 Hz), 2,30 (1H, t, J = 11,0 Hz), 2,23-2,13
(2H, m), 2,05-1,27 (15H, m), 0,95 (3H, d, J = 6,4 Hz), 0,60 (3H, s).

Khéi lwong chinh xéc = 437,31 (CaHa F2NO,) Obs. khéi luong = 438,20 (M+H)

[Vi du 232]
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Téng hop (1R,38)-5-(2-((1R,3a8,7aR,E)-1-((R)-1-((R)-3-(diflometyl)pyrrolidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat B100)

Hop chat B100 [10,0 mg, 0,0229 mmol] thu duge bing cach tién hanh
theo cach tuong tu nhu trong Vi du 223 st dung hop chit 23b [40 mg, 0,082
mmol] va (R)-3-(diflometyl)pyrrolidin hydroclorua [35 mg, 0,222 mmol] lam
nguyén lidu ban dau.
"H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,4 Hz), 5,76
(1H, td, J=57,0, 5,0 Hz), 4,06-3,95 (2H, m), 2,83 (1H, dd, J =123, 3,2 Hz),‘é,71
(1H, t,J=28,7Hz), 2,61-2,37 (7TH, m), 2,27 (1H, t, J = 10,7 Hz), 2,18 (2H, ddd, J
= 25,6, 12,6, 5,3 Hz), 2,04-1,26 (16H, m), 0,95 (3H, d, J = 6,4 Hz), 0,59 (3H, s).

Khdi lugng chinh xéc = 437,31 (CagHuF2NO,) Obs. khdi lugng = 438,25 (M+H)

[Vidu 233]
Téng hop (1R,38)-5-(2-((1R,3aS,7aR, E)-1-((R)-1-((S)-3~(1,1-
difloetyl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chit B101)

Hop chdt B101 [8,1 mg, 0,018 mmol] thu dugc _b'c“lng céch tién hanh theo
cach tuong tu nhu trong Vi du 223 str dung hop chét 23b [40 mg, 0,082 mmol] va
(S)-3-(1,1-difloetyl)pyrrolidin hydroclorua [35 mg, 0,204 mmol] lam nguyén liéu
ban dau.

'H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, ] = 11,0 Hz), 4,06-
3,95 (2H, m), 2,83 (1H, dd, J = 11,4, 3,2 Hz), 2,69-2,36 (7TH, m), 2,31 (1H, t,J =

11,0 Hz), 2,23-2,13 (2H, m), 2,04-1,27 (20H, m), 0,95 (3H, d, J = 6,9 Hz), 0,60
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(3H, s).

Khéi luong chinh xdc = 451,33 (Cy7Ha3F2NO,) Obs. khdi luong = 452,25 (M+H)
[Vi du 234]

Téng hop (1R,3S)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-((R)-3-(1,1-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit B102)

Hop chat B102 [11,3 mg, 0,0250 mmol] thu dugc bang céch tién hanh theo
cach tuong tu nhu trong Vi du 223 b%lng cach str dung hop chit 23b [40 mg, 0,082
mmol] va (R)-3-(1,1-difloetyl)pyrrolidin hydroclorua [35 mg , 0,204 mmol] lam
nguyén liéu ban dau.

'"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,06~
3,95 (2H, m), 2,86-2,78 (2H, m), 2,70-2,55 (4H, m), 2,52-2,38 (4H, m), 2,30-2,13
(5H, m), 2,04-1,27 (24H, m), 0,95 (3H, d, J = 6,9 Hz), 0,60 (3H, s).

Khéi lugng chinh xac = 451,33 (Ca7HyF,NO,) Obs. khéi lugng = 452,25 (M+H)
[Vidu 235]

Téng hop (1R,3S)-5-(2-((1R,3a8,7aR E)-1-((R)-1-((S)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat B103)

Hop chit B103 [14,7 mg, 0,0326 mmol] thu dugc bang céch tién hanh
theo cach tuong tu nhu trong Vi du 223 bang cach st dung hop chét 23b [40 mg,
0,082 mmol] va (S)-3-(2,2-difloetyl)pyrrolidin hydroclorua [40 mg , 0,233 mmol]
lam nguyén liéu ban dr:iu.

'H-NMR (CD;OD) &: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,4 Hz), 5,88

264



48411 265/379

(1H, tt, J = 56,0, 5,0 Hz), 4,06-3,95 (2H, m), 2,90 (1H, t, J = 8,5 Hz), 2,83 (1H,
dd,J = 11,7, 3,9 Hz), 2,67-1,28 (33H, m), 0,95 (3H, d, J = 6,4 Hz), 0,60 (3H, s).
Khéi lugng chinh xdc = 451,33 (Ca7H43FaNO,) Obs. khdi lugng = 452,25 (M+H)
[Vidu 236]

Téng hop (1R,38,2)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-hydroxy-4-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C005)

[Cong thirc hda hoc 53]

F
v F § .
N -
T J;//
\ O/I i
— & TBSO" OTBS
OTs — I E
(\/b > e
6 K,COj3, DMF F Pd(PPhs)a.
5 j toluen, EtzN
£
24 25

Bude 1

1—((2R)—2-((1R,3aS,7aR,E)—4—(Bromometylen)-7a—metyloctahydro-lH-
inden-1-yl)propyl)-4-(triflometyl)piperidin-4-ol (Hop chét 25) [106,4 mg, 0,2427
mmol] thu duoc béng cach tién hanh theo cach tuong tu nhu trong Vi du 92 st
dung (2R)-2-((1R,3aS,7aR,E)-4-(bromometylen)-7a-metyloctahydro-1H-inden-

1-yl)propyl 4-metylbenzensulfonat [200,6 mg, 0,4545 mmol] va trietyl-[[4-
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(triflometyl)-4-piperidyl]oxy]silan [257,2 mg, 0,9075 mmol] 1am nguyén li€u ban
dau.

Budc 2 va budc 3

Hop chit C005 [13,6 mg, 0,0273 mmol] thu dugc bang cach tién hanh
theo cach tuong tu nhu trong budce 2 va buéé 3 ctia Vi du 92 st dung hop chét 25
[49 mg, 0,111 mmol] thu dugc & budce 1, h(_)’p'chét 7a[57,2 mg, 0,155 mmol], va
tetrakis(triphenylphosphin)paladi(0) [23,2 mg, 0,0201 mmol] lam nguyén liéu
ban dau.

"H-NMR (CDs;OD) &: 6,32 (1H, d, J = 10,7 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,29
(1H, t, = 1,2 Hz), 4,35 (1H, t, J = 5,9 Hz), 4,15-4,10 (1H, m), 3,23 (1H, d, J =
11,2 Hz), 3,09 (1H, d, T = 11,7 Hz), 2.96-2,83 (3H, m), 2,63 (1H, td, J=12,4,2,8
Hz), 2,57-2,47 (2H, m), 2.26 (1H, dd, J = 13,7, 6,8 Hz), 2,10-1,97 (5H, m), 1,92-
1,29 (17H, m), 0,99 (3H, d, ] = 6,3 Hz), 0,61 (3H, s).

Khéi luong chinh xdc = 497,31 (CsH4,F3NO3) Obs. khéi lugng = 498,3 (M+H)
[Vidu 237] |

Téng hop (1R,2S,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-hydroxy-4-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat C006)

Hop chét C006 [15,8 mg, 0,0309 mmol] thu dugc bing céch tién hanh
theo cach tuong tu nhu trong bude 2 va bude 3 cua Vi du 92 bang cach st dung
hop chét 25 [49 mg, 0,111 mmol] thu dugc & budce 1 ca Vi du 236 va hop chat
7b [55 mg, 0,144 mmol] lam nguyén liéu ban dau.

"H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,2 Hz), 6,10 (1H, d, J = 11,2 Hz), 5,22
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(1H, d, ] =2,0 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72 (1H, td, ] = 3,1, 4,2 Hz), 3,23
(1H, d, J=11,7 Hz), 3,09‘(1H, d, J=11,2 Hz), 2,95-2,83 (3H, m), 2,68-2,50 (3H,
m), 2,17 (1H, dd, J = 13,2, 8,3 Hz), 2,09-1,98 (4H, m), 1,93-1,30 (15H, m), 1,04
(3H, d, J=7,3 Hz), 0,98 (3H, d, ] = 6,3 Hz), 0,60 (3H, s).

Khéi luwong chinh xéc = 511,33 (CagHyyF3NO3) Obs. khéi lugng = 512,4 (M+H)
[Vi du 238]

Téng hop (IR,3S,Z2)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-1-(4-
(triflometyl)piperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (Hop chat CO11)

[Cong thirc hda hoc 54]

H—CI

F A
HN%F ~
N’ a
TBSO' OTRS
7a

F
)
N
3c04 - q(
K,COs, DMF p - Pd(PPha)s,

H
| F toluen, EtsN

\

Br~

24 27

HCI, axeton

Y

HoW

Budc 1
Hop chit 27 [105,7 mg, 0,250 mmol] thu dugc bang cich thyc hién phan
g theo cach tuong ty nhu trong budce 1 cua Vi du 236 str dung hop chét 24 [185

mg, 0,419 mmol] va hgp chét 3¢04 [215 mg, 1,40 mmol] 1am nguyén liéu ban dau.
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IH-NMR (CDCL) &: 5,65 (1H, t, J = 2,0 Hz), 2,98-2,86 (3H, m), 2,35 (1H, dd, J
= 12,0, 5,1 Hz), 2,01-1,60 (15H, m), 1,56-1,21 (7H, m), 0,90 (3H, d, J = 6,8 Hz),
0,57 (3H, s).

Khéi lugng chinh xdc = 421,16 (CaoH3 BrF;N) Obs. khdi lugng = 422,20 (M+H)

Budc 2 va bude 3

Hop chat C011 [15,9 mg, 0,033 mmol] thu duoc bing cach tién hanh theo
cach tuong tu nhu trong budce 2 va bude 3 cua Vi du 92 sir dung hop chat 27 [32
mg, 0,076 mmol] thu dugc & budc .1, hop chét 7a [40,7 mg, 0,110 mmol]], va
tetrakis(triphenylphosphin)paladi(0) [15,0 mg, 0,013 mmol] lam nguyén liéu ban
dau.
"H-NMR (CD;0D) &: 6,31 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J = 2,4, 1,5 Hz), 4,35 (1H, t, J = 5,9 Hz), 4,15-4,07 (1H, m), 3,34 (1H, d,
J=10,2Hz), 3,19 (1H, d, J=11,7 Hz), 2,87 (1H, dd, J = 12,0, 3,7 Hz), 2,79 (1H,
dd, T =124, 4,1 Hz), 2,53-2,40 (3H, m), 2,35-2,23 (3H, m), 2,06-1,97 (2H, m),
1,93-1,28 (17H, m), 0,97 (3H, d, ] = 6,3 Hz), 0,60 (3H, s).
Khéi luong chinh xéc = 481,32 (CasHyaFsNOs) Obs. khéi luong = 482,4 (M+H)
[Vi du 239]
Téng hop (1R,2S,3S,7)-2-metyl-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-1-(4-
(triflometyl)piperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (Hop chat C012)

Hop chét C012 [15,8 mg, 0,0319 mmol] thu dugc bang cach tién hanh
theo cach tuong tu nhu trong bude 2 va bude 3 cua Vi du 92 bang cach st dung

hop chét 27 [33 mg, 0,078 mmol] thu dugc & bude 1 cia Vi du 238, hop chéat 7b
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[42,7 mg, 0,112 mmol] va tetrakis(triphenylphosphin)paladi(0) [15,0 mg, 0,013
mmol] lam nguyén liéu ban dau.

'H-NMR (CD;0OD) é: 6,33 (1H, d, J = 11,2 Hz), 6,11 (1H, d, ] = 11,2 Hz), 5,23
(1H, d, I = 1,5 Hz), 4,23 (1H, d,J = 3,4 Hz), 3,73 (1H, td, ] = 8,1, 4,4 Hz), 3,34
(1H, d, ] = 10,0 Hz), 3,19 (1H, d, J = 11,7 Hz), 2,88 (1H, dd, J = 12.2, 3,9 Hz),
2,80 (1H, dd, J=12,2, 3,9 Hz), 2,60 (1H, dd, J = 13,7, 4,4 Hz), 2,52-1,99 (8H, m),
1,89-1,29 (17H, m), 1,05 (3H, d, J = 6,8 Hz), 0,98 (3H, d, ] = 6,3 Hz), 0,60 (3H,
s).

Khéi luong chinh xédc = 495,33 (CaoHuF3NO,) Obs. khéi lugng = 496,4 (M+H)
[Vi du 240]

Téng hop (I1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(diflometyl)piperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-

metylenxyclohexan-1,3-diol (Hop chét C017)

[Cong thuc hda hoc 55]
H—CI £ F
=
HN
C">_—<F \“@
TBSO QTBS
/ Ta
3c07 - -
K,CO4, DMF Pd(PPhz);,
toluen, E{3N
29
N N
E HCI, axeton g
>
1o
30 C017
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Buée 1

Dung dich chira hop chét 24 [200 mg, 0,454 mmol], hgp chét 3¢07 [160
mg, 0,932 mmol] va kali cacbonat [250 mg, 1,81 mmol] trong DMF [1 th] duogc
khudy & 80°C trong 2 ngay. Sau khi lam ngudi dén nhiét d6 phong, hdn hop phan
img duoc chuyén sang nuéc mudi bdo hoa va duoc chiét bang etyl axetat. Lop
hitu co dugc 1am kho trén magie sulfat khan va dugce c6 ddc dudi ap sudt giam.
Phan can duoc tinh ché bang sic ky cot silica gel dé thu duoc hop chat 29 [58,6
mg, 0,145 mmol].
1H—Nl\/[R (CDCl) 6: 5,65 (1H, t, J=2,0 Hz), 5,56 (1H, td, ] = 57,0, 4,0 Hz), 2,98-
2,80 (3H, m), 2,35 (1H, d, J = 12,2, 4,9 Hz), 2,00-1,61 (12H, m), 1,58-1,21 (9H,
m), 0,90 (3H, d, J = 6,8 Hz), 0,51 (3H, s).

Budc 2 va bude 3

Hop chat C017 [13,5 mg, 0,029 mmol] thu dugc bang cach tién hanh theo
cach tuong tu nhu trong bude 2 va bude 3 cia Vi du 92 su dung hop chét 29 [53
mg, 0,131 mmol] thu dugc & bude 1 va (5R,75)-2, 2,3,3,9,9,10,10-octametyl-5-
(prop-2-yn-1-yl)-7-vinyl-4,8-dioxa-3,9disilaundecan (Hop chat 3¢04) [ 65 mg,
0,176 mmol], va tetrakis(triphenylphosphin)paladi(0) [23,0 mg, 0,020 mmol] lam
nguyén liéu ban dau.
'"H-NMR (CD;0D) 8: 6,31 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 10,7 Hz), 5,76
(1H, td, J = 56,5, 4,1 Hz), 5,29 (1H, t, ] = 1,2 Hz), 4,35 (1H, t, ] = 5,9 Hz), 4,14-
4,08 (1H, m), 3,47 (1H, d, J= 12,2 Hz), 3,00 (1H, dd, J = 12,4, 4,1 Hz), 2,87 (1H,
dd, J = 12,3, 3,5 Hz), 2,75 (1H, td, J = 12,3, 2,8 Hz), 2,64 (1H, t, J = 11,7 Hz),
2,53 (2H, dd, J = 13,4, 11,0 Hz), 2,26 (1H, dd, J = 13,7, 6,8 Hz), 2,10-1,98 (3H,

m), 1,91-1,31 (18H, m), 1,00 (3H, d, J = 6,8 Hz), 0,62 (3H, s).
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Khdi Irong chinh x4c = 463,33 (Co3Ha3F2NO,) Obs. khéi luong = 464,3 (M+H)
[Vidu 241]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(diflometyl)piperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chéat C018)

[Cong thic hoa hoc 56]

TsCl,
Me3N-HC|, Eth
. - THF, MeCN

H—CI F
o~
.

3c07

K,COj3, DMF

Y

HOW

Bude 1

TsCl1[40,7 mg, 0,213 mmol] dugc thém vao dung dich hdn hop chira (2R)-
2-((1R,3aS,7aR E)-4-(2-((3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)xyclohexyliden)etyliden)-7a-metyloctahydro-1H-inden-1-
yl)propan-1-ol (Hop chat 31, S6 dang ky CAS 161970-22-5) [80,2 mg, 0,142
mmol] , trimetylamin hydroclorua [16,7 mg, 0,175 mmol] va trietylamin [0,08
mL, 0,57 mmol] trong THF [1 mL]/axetonitril [1 mL] & nhiét do trong phong va

hon hop phan tng dugc khudy & nhiét d6 phong trong 2 gio. Hon hop phan tng
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duoc dap tit bang metanol [0,2 mL] va c¢b dic dudi 4p sut giam. Phan cin dugc
pha lodng vdi etyl axetat va rira bing nudc mudi béo hoa. Lép hitu co dugce 1am
kho trén magie sulfat khan va dugc c6 ddc dudi ap sut giam. Phan cin duoc tinh
ché bing sic ky 16p mong [1 mm, heptan/EtOAc = 9/1] dé thu dugc hop chét 2f
[90,2 mg, 0,126 mmol].
"H-NMR (CDCl;) é: 7,79 (2H, d, J = 8,3 Hz), 7,34 (2H, d, ] = 8,3 Hz), 6,14 (1H,
d, J=11,2 Hz), 5,79 (1H, d, ] = 11,2 Hz), 4,15-4,02 (4H, m), 3,82 (1H, dd, J =
9,3, 6,8 Hz), 2,85-2,75 (1H, m), 2,45 (3H, 5), 2,36 (2H, dd, T = 13;4, 5,1 Hz), 2,25
(1H, dd,J=13,7,2,9 Hz), 2,09 (1H, dd,‘J =13,2, 7,8 Hz), 1,95 (1H, t, ] = 9,3 Hz),
1,88-1,71 (3H, m), 1,68-1,57 (4H, m), 1,55-1,18 (7H, m), 0,90 (3H, d, J = 6,3 Hz),
0,87 (9H, s), 0,85 (9H, s), 0,45 (3H, s), 0,05 (3H, s), 0,05 (3H, s), 0,04 (6H, s).
Budc 2

Dung dich chira hop chat 2f [40 mg, 0,056 mol] thu dugc & budce 1, 4-
diflometylpiperidin hydroclorua [3¢09, 28,7 mg, 0,167 mmol] va kali cacbonat}
[38,5 mg, 0,279 mmol] trong DMF [1 mL] duoc khudy & 60°C qua dém. Hon hop
phén tng dugc dap tat bang nudc mubi bio hoa va chiét bang etyl axetat. Lophfru
co duoc lam kho trén magie sulfat khan va dugc c6 ddc dudi ap suit giam. Phan
cin duoc tinh ché mét phan bang sic ky 16p mong [1 mm, heptan/EtOAc = 9/1]
dé thu duoc hop chét 32 [18,4 mg, 0,027 mmol].
Khéi luong chinh xdc = 679,50 (C3oH71 F2NO,Sis) Obs. khdi lugng = 680,6 (M+H)
Budc 3

TBAF [1 M trong THF, 0,5 mL, 0,5 mmol] dugc thém vao dung dich chira
hop chét 32 [18,4 mg, 0,027 mmol] thu dugc & bude 2 trong THF [1 mL] va hén

hop nay duoc khudy & 50°C qua &&m. Hon hop phén tng dugc dap t4t bang dung
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dich natri hydro cacbonat bdo hoa va duoc chiét bang etyl axetat. Lép hitu co
duoc 1am kho trén magie sulfat khan va dugc ¢6 dac dudi ap suat giam. Phan cin
duoc tinh ché bing HPLC pha déo dé thu duoc hop chat C018 [6,3 mg, 0,014
mmol].

'H-NMR (CD;OD) é: 6,21 (1H, d, J = 11,2 Hz), 5,90 (1H, d, ] = 11,2 Hz), 5,75
(1H, td, T = 56,5, 4,0 Hz), 4,05-3,96 (2H, m), 3,41 (1H, d,J=11,7Hz), 3,26 (1H,
d, J = 11,7 Hz), 2,93 (1H, dd, J = 12,4, 4,1 Hz), 2,85-1,97 (11H, m), 1,92-1,30
(16H, m), 0,99 3H, d, J = 6,8 Hz), 0,62 3H, d, J = 4,4 Hz).

Khéi luong chinh xac = 451,33 (Ca7Hs3F2NO») bbs. khéi lugng = 452,40 (M+H)
[Vidu 242]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(diflometyl)piperidin-1-
yDpropan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chét C019)

[Cong thirc hoa hoc 57]

H—ClI F
E

3c07

KoCO3, DMF F TBAF, THF

Y

Dung dich chaa (2R)-2-((1R,3aS,7aR,E)-4-(2-((3R,5R)-3,5-bis((t-
butyldimetylsilyl)oxy)-4-metylenxyclohexyliden)etyliden)-7a-metyloctahydro-
1H-inden-1-yl)propyl 4-metylbenzensulfonat (Hop chat 2e, S6 Pang ky CAS
1251827-23-2) [40 mg, 54,9 mmol], 4-diflometylpiperidin (Hop chét 3¢07) [30.2

mg, 0,176 mmol] va kali cacbonat [40 mg, 0,289 mmol] trong DMF [1 mL] dugc
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khudy & 60°C qua d&m. Hon hop phan tng dugc dap t4t bing nude mudi bio hoa
va chiét bing etyl axetat. Lép hitu co duge lam kho trén magie sulfat khan va
duoc c6 dic dudi p suat giam. Phin cin dugc tinh ché mot phan bang séc ky 16p
mong chudn bi [1 mm, heptan/EtOAc = 9/1] dé thu duoc hop chét 33 [19,0 mg,
0,0274 mmol].
Khéi lugng chinh xdc = 691,50 (C4oH7FaNO,Si,) Obs. khoi lugng = 692,6 (M+H)
Bude 2

TBAF [1 M trong THF, 0,2 mL, 0,2 mmol] dugc thém vao dung dich chua
hop chét 33 [19,0 mg, 0,0274 mmol] thu dugc ¢ budce 1 trong THF l[l mL] va hon
hop nay dugc khudy & 50°C qua dém. Hon hop phan tmg duoc dap tat bang dung
dich natri hydro cacbonat bdo hoa va duoc chiét bang etyl axetat. Lép hitu co
duoc 1am kho trén magie sulfat khan va dugc c6 dac dudi ap suét giam. Phén cin
duoc tinh ché bing HPLC pha dao dé thu dugc hop chat C019 [6,0 mg, 0,013
mmol].
'H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,92 (2H, d, J = 11,2 Hz), 5,75
(2H, td, I = 55,0, 4,0 Hz), 5,05 (2H, d, J = 6,3 Hz), 4,42-4,36 (2H, m), 3,43 (1H,
d,J =122 Hz), 2,94 (1H, dd, J = 12,7, 3,9 Hz), 2,86 (1H, dd, ] = 12,4, 4,1 Hz),
2,69-2,24 (7TH, m), 2,09-1,98 (3H, m), 1,89-1,28 (15H, m), 1,00 3H, d, J = 6,3
Hz), 0,63 (3H, s).
Khéi luong chinh x4c = 463,33 (CasHisF2NO,) Obs. khoi luong = 464,50 (M+H)
[Vidu 243]
Téng hop (1R,28,3S,7)-5-(2-((1R,3a8S,7aR,E)-1-((R)-1-(4-(diflometyl)piperidin-

1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-metyl-4-
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metylenxyclohexan-1,3-diol (Hop chét C020)

Hop chét C020 [15,1 mg, 0,0316 mmol] thu dugc bing cach tién hanh
theo cach tuong tu nhu trong budce 2 va budce 3 cua Vi du 240 bang cach sir dung
hop chét 29 [34,7 mg, 0,086 mmol] thu duge & bude 1 cia Vi du 240, hop chét
7b [44,5 mg, 0,116 mmol] va tetrakis(triphenylphosphin)paladi(0) [17,0 mg,
0,015 mmol] 1am nguyén liéu ban dau.

'H-NMR (CDs;OD) 8: 6,32 (1H, d, J = 11,2 Hz), 6,10 (1H, d, J = 11,2 Hz), 5,76
(1H, td, J = 56,4, 4,1 Hz), 5,22 (1H, d, J = 2,0 Hz), 4,88 (1H, d, ] = 2,4 Hz), 4,22
(1H, d, J=3,4 Hz), 3,72 (1H, td, J = 8,1, 4,2 Hz), 3,47 (1H,d, I = ‘1’2,2 Hz), 3,33
(1H, s), 2,99 (1H, dd, T = 12,4, 4,1 Hz), 2,87 (1H, dd, ] = 12,0, 3,7 Hz), 2,78-2,71
(1H, m), 2,67-2,49 (3H, m), 2,20-1,97 (4H, m), 1,91-1,31 (17H, m), 1,04 (3H, d,
J=7,3Hz), 0,99 (3H,d, J=6,3 Hz), 0,61 3H, s).

Khéi luong chinh x4c = 477,34 (Ca0HysF2NO,) Obs. khéi lugng = 478,40 (M+H)
[Vidu 244] |

Téng hop (IR,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(diflometyl)-4-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C024)

[Cong thurc hoa hoc 58]
F
QOTs
OTMS
3c10
K,CO3, DMF TBAF, THF
B0 OTBS
2d 34 C024

Hop chét C024 [17,9 mg, 0,0373 mmol] thu duge bang cach thuc hién

phan tmg theo céch tuong tu nhu trong budc 1 va budce 2 cua Vi du 242 st dung
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hop chat (2d) [80,0 mg, 0,110 mmol] va 4-(diflometyl)-4-
((trimetylsilyl)oxy)piperidin [76,7 mg, 0,343 mmol].
'H-NMR (CD;0D) &: 6,32 (1H, d, J = 10,7 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,61
(1H, t, J= 56,1 Hz), 5,28 (1H, 4, = 2,4, 1,5 Hz), 4,35 (1H, t, ] = 5,9 Hz), 4,15~
4,09 (1H, m), 3,24 (1H, d, J = 11,7 Hz), 3,09 (1H, d, ] = 11,7 Hz), 2,99-2,85 (3H,
m), 2,74-2,65 (1H, m), 2,59-2,49 (2H, m), 2,28-1,95 (SH, m), 1,91-1,28 (18H, m),
0,99 (3H, d,J =6,3 Hz), 0,62 (3H, s).
Khéi luong chinh xac = 479,32 (CasHysFaNO3) Obs. khdi lugng = 480,30 (M+H)
[Vi du 245]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((R)-1-(4-(diflometyl)-4-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét C025)

Hop chat C025 [6,5 mg, 0,014 mmol] thu dugc bang cach thyc hién phan
tmg theo céch tuong tu nhu trong Vi du 242 st dung hop chét 2f [40 mg, 0,056
mmol] dugc md ta trong budc 1 cia Vi du 241 va 4-(diflometyl)-4-
((trimetylsilyl)oxy)piperidin [37 mg, 0,166 mmol].
"H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,2 Hz), 5,90 (1H, d, J = 11,2 Hz), 5,61
(1H, t, J = 56,1 Hz), 4,06-3,95 (2H, m), 3,29-3,24 (1H, m), 3,11 (1H, d, J = 11,2
Hz), 3,00-2,56 (7H, m), 2,41 (1H, dd, J = 13,2, 3,4 Hz), 2,23-1,95 (7H, m), 1,88-
1,28 (16H, m), 1,00 (3H, d, ] = 6,3 Hz), 0,62 (3H, s).
Khéi lugng chinh xac = 467,32 (C27Hi3F2NO3) Obs. khoi lugng = 468,30 (M+H)
[Vidu 246]

Téng hop (1R,3R)-5-(2-((1R,3aS, 7aR,E)-1-((R)-1-(4-(diflomety1)-4-
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hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét C026)

Hop chét C026 [6,2 mg, 0,013 mmol] thu dugc bang cich thuc hién phan
ung theo cach tuong tu nhu trong Vi du 242 bang céch sir dung hop chét 2e [40
mg, 0,055 mmol] va 4-(diflometyl)-4-((trimetylsilyl)oxy)piperidin [40 mg, 0,171
mmol].
"H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, ] = 11,2 Hz), 5,62
(1H, t, J=55,9 Hz), 5,05 (2H, d, ] = 5,9 Hz), 4,42-4,36 (2H, m), 3,16 (1H, d,J =
12,2 Hz), 3,02' (ZH, td, J = 12,3, 2,6 Hz), 2,88-2,61 (4H, m), 2,48 (1H, dd, J =
13,4, 4,1 Hz), 2,32-1,97 (6H, m), 1,90-1,31 (13H, m), 1,01 (3H, d, J = 6,3 Hz),
0,63 (3H, s).
Khéi luong chinh xéc = 479,32 (CasHy3F2NOs) Obs. khéi lugng = 480,40 (M+H)
[Vidu 247]
Téng  hop  (1R,2S,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(diflometyl)-4-
hydroxypiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etylideri)-2-metyl-4-metylenxyclohexan-1,3—diol (Hop chét C027)

[Cong thue hoa hoc 59]
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R Z
F Z
N Bso™
OTMS T oT8s

3c10 F
- . =
K,CO3, DMF oTMS Pd(PPhs)g,
toluen, EtzN
24 35
= F
TBAF, THF HO

HOY

Bude 1

Dung dich chira hop chit 24 [120 mg, 0,272 mmol], hop chat 3¢10 [189
mg, 0,848 mmol] va kali cacbonat [183 mg, 1,32 mmol] trong DMF [1 mL] dugc
khudy & 60°C qua dém. Hon hop phan tig dugc dap tat bang nudc mudi bio hoa
va chiét biang etyl axetat. Lp hitu co duge lam kho trén magie sulfat khan va
duge c6 dic dudi 4p suat giam. Phan cin dugce tinh ché bang sic ky cot silica gel
dé thu duoc hop chét 35 [76,9 mg, 0,156 mmol].
"H-NMR (CDCI3) 8: 5,65 (1H, s), 5,46 (1H, t, J = 56,1 Hz), 2,93-2,85 (1H, m),
2,63 (2H, @,J=35,4, 11,0 Hz), 2,45-2,22 (2H, m), 2,09-1,22 (25H, m), 0,90 (3H,
d,J=6,3 Hz), 0,58 (3H, s), 0,15 (9H, s).

Budc 2 va budc 3

Dung dich hén hop gém hop chat 35 [70,5 mg, 0,143 mmol] thu dugc &
buéc 1, hop chit 7b [653 mg, 0,171 mmol] va

tetrakis(triphenylphosphin)paladi(0) [25,0 mg, 0,022 mmol] trong toluen [1
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mL]/trietylamin [1 mL] duoc khudy & 100°C trong 2 gid trong mdi trudng khi
nito. Sau khi 1am nguéi dén nhiét 6 phong, hdn hop phan tng dugc ¢ dic dudi
ap suét giam. Phan cin duoc tinh ché mot phan bing séc ky 16p méng diéu ché dé
thu duge 94,5 mg san phim thé chira hop chit 36. TBAF [1 M trong THF, 1 mL,
1 mmol] dugc thém vao dung dich chira san phim tho trong THF [1 mL], va hén
hop nay duoc khudy & 50°C trong 1 ngay. Hon hop phan tng dugc dap tit bing
dung dich natri hydro cacbonat bdo hoa va dugc chiét bang etyl axetat. Lép hiru
co duoc lam kho trén magie sulfat khan va dugc c6 dic dudi ap suét giam. Phan
can dugc tinh ché béng HPLC pha dao dé thu duoc hop chit C027 [24,1 mg,
0,0488 mmol].
'H-NMR (CD;OD) é: 6,32 (1H, d, J = 11,2 Hz), 6,09 (1H, d, J = 11,2 Hz), 5,51
(1H, t, 1 = 56,6 Hz), 5,22 (1H, d, J = 2,0 Hz), 4,22 (1H, d, ] = 3,4 Hz), 3,72 (1H,
td, J = 8,2, 4,2 Hz), 2,86 (1H, dd, J = 12,0, 3,2 Hz), 2,78 (1H, d, J = 11,2 Hz),
2,65-2,57 (2H, m), 2,47 (1H, dd, J = 12,2, 4,4 Hz), 2,36 (1H, t, ] = 10,7 Hz), 2,19-
1,28 (27H, m), 1,04 (3H, d, J = 6,8 Hz), 0,92 (3H, d, J = 6,3 Hz), 0,58 (3H, s).
Khéi luong chinh xdc = 493,34 (C20H4sFaNO;3) Obs. khoi lugng = 494,40 (M+H)
[Vidu 248]
Téng hop (1R,38,72)-5-(2-((1R,3aS,7aR E)-1-((R)-1-(4-hydroxy-4-
metylpiperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C029)

Hop chit C029 [17,4 mg, 0,039 mmol] thu dugc bang c4ch tién hanh theo
cach tuong tu nhu trong Vi du 242 sir dung hop chét 2d [80 mg, 0,110 mmol] va
4-hydroxy-4-metylpiperidin [45 mg, 0,391 mmol] lam nguyén liéu ban dau

Khéi luong chinh xdc = 443,34 (CasHysNO3) Obs. khdi lugng = 444,40 (M+H)
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[Vidu 249]

Téng hop (1R,3S,Z)-5-(2-((1R,3aS,7aR ,E)-1-((2R)-1-(3-hydroxy-3-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit C033a, Hop chét
C033b)

Hop chit C033a [10 mg, 0,020 mmol] va hop chat C033b [9,0 mg, 0,018
mmol] thu dugc bang cach tién hanh theo cach tuong tu nhu trong Vi du 108 st
dung hop chit 2d [105,4 mg, 0,145 mmol] lam nguyén liéu ban dau thay vi hop
chét 2a trong Vi du 108.

Hop chat C033a

'"H-NMR (CD;OD) 8: 6,31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, dd, J = 2,4, 1,5 Hz), 4,34 (1H, t, J = 5,9 Hz), 4,14-4,09 (1H, m), 2,95-2,80
(3H, m), 2,63 (1H, dd, J = 12,2, 4,4 Hz), 2,51 (1H, dd, J = 13,4, 3,2 Hz), 2,28-
2,19 (5H, m), 2,04-1,96 (3H, m), 1,90-1,28 (19H, m), 0,95 (3H, d, J = 6,3 Hz),
0,59 (3H, s).

Khoi luong chinh xac = 497,31 (CasH42F3NO3) Obs. khdi luong = 498,40 (M+H)

Hop chit C033b

'H-NMR (CD;0D) &: 6,31 (1H, d, J = 10,7 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, t, J = 1,2 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,14-4,09 (1H, m), 2,87 2H, d, J =
11,2 Hz), 2,71 (14, d, J = 11,2 Hz), 2,56-2,48 (2H, m), 2,34 (1H, d, J = 11,7 Hz),
2,25 (1H, dd, J = 13,2, 6,8 Hz), 2,05-1,97 (4H, m), 1,90-1,25 (21H, m), 0,94 (3H,
d,J = 6,8 Hz), 0,58 (3H, s). |

Khéi lwong chinh xac = 497,31 (CasHioF3NO3) Obs. khéi luong = 498,40 (M+H)
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[Vidu 250]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(2,2-difloetyl)piperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét C056)

Hop chat C056 [8,2 mg, 0,017 mmol] thu duoc bing cach tién hanh theo
cach tuong tu nhu trong Vi du 242 st dung hop chét 2e [40 mg, 0,055 mmol] va
4-(2,2-difloetyl)piperidin hydroclorua [35 mg, 0,189 mmol] lam nguyén liéu ban
dau.

'H-NMR (CD;0D) §: 6,26 (1H, d, J = 11,2 Hz), 5,99 (2H, tt, J = 56,0, 4,0 Hz),
5,92 (2H, d, T = 11,2 Hz), 5,05 (2H, d, J = 5,9 Hz), 4,42-4,36 (2H, m), 3,49 (1H,
d,J=11,7Hz), 3,35-3,30 (1H, m), 3,11 (1H, dd, J=12,4, 4,1 Hz), 2,92-2,63 (5H,
m), 2,48 (1H, dd, J = 13,2, 3,9 Hz), 2,32-1,94 (7H, m), 1,91-1,32 (14H, m), 1,02
(3H, d, ] =6,3 Hz), 0,63 (3H, s).

Khéi lugng chinh xac = 477,34 (CaoHssF2NO7) Obs. khéi luong = 478,40 (M+H)
[Vidu 251]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-(1,1-difloetyl)piperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chéat C057)

Hop chat C057 [6,7 mg, 0,014 mmol] thu duge bang c4ch tién hanh theo
céach trong tu nhu trong Vi du 242 bang cach str dung hop chét 2e [40 mg, 0,055
mmol] va 4-(1,1-difloetyl)piperidin hydroclorua [37 mg, 0,200 mmol] lam
nguyén liéu ban dau.

'H-NMR (CD;OD) &: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,05
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(2H, t, J = 3,4 Hz), 4,42-4,36 (2H, m), 3,48 (1H, d, J = 12,2 Hz), 3,35-3,33 (1H,
m), 2,99 (1H, dd, J = 12,7, 3,9 Hz), 2,86 (1H, dd, J = 12,0, 3,5 Hz), 2,79-1,94
(14H, m), 1,92-1,32 (17H, m), 1,01 (3H, d, ] = 6,8 Hz), 0,63 (3H, s).

Khéi lugng chinh xéc = 477,34 (CaoHysFaNO,) Obs. khdi lugng = 478,40 (M+H)
[Vidu 252]

Téng  hop (1R,38S,2)-5-(2-((1R,3a8,7aR,E)-1-((R)-1-(1-(4-flopiperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét C058)

Hop chit C058 [5,5 mg, 0,013 mmol] thu dugc bé“mg cach tién hanh theo
cach twong tu nhu trong Vi du 242 su dung hop chét 2d [40 mg, 0,055 mmol] va
4-flopiperidin hydroclorua [23 mg, 0,165 mmol] lam nguyén liéu ban dau.
'H-NMR (CD;OD) 6: 6,31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, dd,J =2,4, 1,5 Hz), 4,89 (1H, s), 4,61 (1H, dt, J = 49,3, 3,4 Hz), 4,34 (1H, t,
J=5,9 Hz), 4,14-4,09 (1H, m), 2,86 (1H, dd, J = 12,0, 3,7 Hz), 2,64 (1H, s), 2,53-
2,19 (7H, m), 2,07-1,96 (5H, m), 1,90-1,26 (17H, m), 0,92 (3H, d, J = 6,3 Hz),
0,58 (3H, s).

Khéi luong chinh x4c = 431,32 (C27HFNO,) Obs. khéi luong = 432,30 (M+H)
[Vidu 253]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR ,E)-7a-metyl-1-((R)-1-(4-
(triflometyl)piperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chét C060)

.H(_)p chit C060 [6,8 mg, 0,014 mmol] thu dugc béng cach xu ly theo cach

tuong tu nhu trong Vi du 242 st dung hop chét 2e [40 mg, 0,055 mmol] va 4-
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(triflometyl)piperidin [30 mg, 0,196 mmol] lam nguyén li¢u ban dau.

'H-NMR (CD;0D) 8: 6,26 (1H, d, J = 11,2 Hz), 5,92 (1H, d, J = 11,2 Hz), 5,05
(2H, d, J = 6,3 Hz), 4,42-4,36 (2H, m), 3,16 (1H, d,J = 11,7 Hz), 2,86 (1H, dd, J
=12,0, 3,7 Hz), 2,76 (1H, dd, J = 12,2, 4,4 Hz), 2,66 (1H, dd, J = 13,4, 4,1 Hz),
2,51-2,02 (8H, m), 1,93-1,28 (14H, m), 0,97 (3H, d, ] = 6,3 Hz), 0,61 (3H, s).
Khéi luong chinh xac = 481,32 (CasHioF3NO,) Obs. khéi luong = 482,40 (M+H)
[Vidu 254]

Téng  hop  (1R,2S,3S,7)-2-metyl-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-1-
morpholinopropan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-

metylenxyclohexan-1,3-diol (Hop chét D003)

[Cong thtrc hoa hoc 60]

=
//
TBSO™ OTBS

7b

L —
_—

Pd(PPh3)s,
toluen, Et3N

Buéce 1
Dung dich chira hop chit 24 [89,2 mg, 0,202 mmol], morpholin [0,1 mL,

1,16 mmol] va kali cacbonat [156 mg, 1,13 mmol] trong DMF [1 mL] dugc khudy
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& 60°C trong 17 gio. Hon hop phan ung dugc dap tit bang nudc mubi va chiét
bang etyl axetat. Lép hitu co duge lam kho trén magie sulfat khan va dugc cb déc
dudi 4p sudt giam. Phan cin duoc tinh ché bing sic ky cdt silica gel dé thu dugc
hop chét 37 [61,4 mg, 0,172 mmol].
'TH-NMR (CDCl;) &: 5,65 (1H, d, J = 2,0 Hz), 3,75-3,64 (4H, m), 2,91-2,33 (1H,
m), 2,47-2,41 (2H, m), 2,38 (1H, dd, J = 11,7, 4,9 Hz), 2,33-2,24 (2H, m), 2,01~
1,19 (12H, m), 0,92 (3H, d, J = 6,8 Hz), 0,57 (3H, s).
Budc 2 va buée 3

Hop chit D003 [14,1 mg, 0,033 mmol] thu duoc béng c4ch tién hanh theo
cach tuong tu nhu trong bude 2 va bude 3 cta Vi du 236 bang cach st dung hop
chit 37 [29,9 mg, 0,084 mmol], hop chét 7b [38,5 mg, 0,101 mmol] va tetrakis
(triphenylphosphin)paladi(0) [11,0 mg, 0,009 mmol].
'H-NMR (CD;0D) é: 6,33 (1H, d, J = 11,2 Hz), 6,10 (1H, d, J = 11,2 Hz), 5,23
(14, d, ] =2,0 Hz), 4,23 (1H, d, J = 3,4 Hz), 3,78-3,68 (5H, m), 2,88 (1H, dd, J =
12,0, 3,7 Hz), 2,73-2,46 (7H, m), 2,27-2,10 (3H, m), 2,06-2,03 (1H, m), 2,01-1,97
(2H, m), 1,96-1,28 (14H, m), 1,04 3H, d, J = 6,8 Hz), 0,96 (3H, d, J = 6,3 Hz),
0,60 (3H, s).
[Vidu 255]
Téng hop (1R,3S,Z)-5-(2-((1R,3a8,7aR,E)-7a-metyl-1-((2R)-1-(3-
(triflometyl)piperazin-1-yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (Hop chét E008a, Hop chat E008b)

Hop chit E008a [3,3 mg, 0,007 mmol] va hop chét (E008b) [7,0 mg, 0,015

mmol] thu dugc bing cach thuc hién phan tng theo cach tuong tw nhu trong Vi
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du 108 st dung hop chét 24 [260 mg, 0,589 mmol] va 2-(triflometyl)piperazin
[190 mg, 1,23 mmol] lam nguyén liéu ban dau.

Hop chét E008a

'H-NMR (CD;0D) é: 6,31 (1H, d, J = 11,2 Hz), 6,08 (1H, d, J = 11,2 Hz), 5,28
(1H, t, J=1,2 Hz), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,08 (1H, m), 2,99-2,76 (7TH, m),
2,53-1,21 (33H, m), 0,92 (3H, d, J = 6,8 Hz), 0,58 (3H, s).

Khéi luong chinh xéc = 482,31 (Ca7HyF3N,0,) Obs. khoi lugng = 483,4 (M+H)
Hop chét E008b

Khéi lugng chinh x4c = 482,31 (Ca7Hy F3N,0,) Obs. khéi luong = 483,4 (M+H)
[Vidu 301]

Téng hop (1R,38,7)-5-(2-((1R,3a8,7aR,E)-7a-metyl-1-((S)-1-((S)-2-
metylpiperidin-1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-

metylenxyclohexan-1,3-diol (Hop chat F001)

[Cong thitc hoa hoc 61]

budc1 H

N
(3a301)
-

budc 2 HCI, axeton

TBSO" HOY
(2a)

Buée 1

Dung dich chtra Hop chét (2a) [50 mg, 0,069 mmol] dugc md ta trong Vi
du tham khao 1, (S)-2-metylpiperidin (3a301) [24,8 pL, 0,206 mmol], kali iodua

[22,8 mg, 0,137 mmol] va kali cacbonat [28,4 mg, 0,206 mmol] trong NMP [1
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mL] dwoc dun néng va khudy & 60°C qua dém. Hon hop phan tng dugc 1am méat
dén nhiét d6 trong phong, nude mudi bio hoa duge thém vao hdn hop va hén hop
nay dugc chiét bang etyl axetat. Lép hitu co duge 1am khé trén magie sulfat khan
va duge cb dic dudi 4p sudt giam dé thu duoc san phim tho ghép déi.
Budc 2

Axit clohydric 2 M [0,2 mL, 0,4 mmol] duoc thém vao dung dich chira
san pham ghép d6i thu dugce & bude 1 trong axeton [0,6 mL] va hén hop nay duogc
khudy & nhiét d phong trong 4 gid. Hon hop phéan ung duoc trung hoa bang dung
dich natri hydro cacbonat bdo hoa trong nude va dugce chiét bang etyl axetat. Lép
hitu co dugc rira bang nude mudi bao hoa, 1am khd bang magie sulfat khan va co
dac dudi ap Suét gidm. Phan c¢in duoc tinh ché bﬁng HPLC diéu ché dé thu duogc
hop chat FOO1 [5,4 mg, 0,013 mmol].
'H-NMR (CD;OD) 8: 6,32 (1H, d, J = 11,0 Hz), 6,10 (1H, d, J = 11,4 Hz), 5,30~
5,27 (1H, m), 4,35 (1H,t,J=5,7 Hz), 4,15-4,10 (1H, m), 3,56-3,52 (1H, m), 3,27-
3,25 (1H, m), 3,08-3,03 (1H, m), 2,92-2,87 (3H, m), 2,51 (1H, dd, J = 13,5, 3.4
Hz), 2,26 (1H, dd, ] = 13,5, 6,6 Hz), 2,07-2,04 (2H, m), 1,90-1,86 (4H, m), 1,83-
1,51 (11H, m), 1,43-1,28 (4H, m), 1,37 (3H, d, ] = 9,0 Hz), 1,12 3H, d, ] = 6,4
Hz), 0,65 (3H, s).
LC-MS: Khéi luong chinh xac = 427,35 (CasHysNO,) Obs. khéi luong = 428,25
(M+H)

Trong céc vi du sau diy, mdi hop chét dugc tong hop theo cach tuong tu
nhu trong phuong phép tong hop cho hop chét duoc mo ta trong Vi du 301. Trong
mdi vi du, chi ¢6 nguyén liéu thd va hop chit amin duoc st dung duge mo ta. Kali

iodua va kali cacbonat duoc st dung nhu trong Vi du 301 va lugng tuong duong
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cua chiang dugc thay dbi mat cach thich hop tiy thude vao nguyén liéu thd dugc
sir dung theo cac didu kién cua Vi du 301.

[Vi du 302]

Tong hop (1R,38,7)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((S)-1-((R)-2-
metylpiperidin-1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chéat F002)

Hop chit F002 [19,2 mg, 0,0449 mmol] thu duoc b%lng cach thuc hién
phan tng theo cach tuong tu nh_ui trong Vi du 301 bing cach sir dung hgp chat
(2a) [50 mg, 0,069 mmol] va (R)—Z-metylpiperidin [24,8 pL, 0,206 mmol].
IH-NMR (CD;OD): 6,32 (1H, d, J = 11,0 Hz), 6,10 (1H, d, J = 11,0 H2), 5,29-
5,28 (1H, m), 4,35 (1H, t, J = 5,9 Hz), 4,15-4,10 (1H, m), 3,42-3,39 (2H, m), 3,25~
3,23 (1H, m), 3,12-3,09 (1H, m), 2,88 (1H, dd, J = 11,9, 3,7 Hz), 2,67 (1H, dd, J
=13,3, 10,5 Hz), 2,51 (1H, dd, J = 13,3, 3,7 Hz), 2,26 (1H, dd, J = 13,5, 6,7 Hz),
2,09-1,96 (4H, m), 1,91-1,51 (15H, m), 1,42-1,38 (3H, m), 1,36 (4H, d, J = 6,4
Hz), 1,15 (3H, d, J = 6,4 Hz), 0,65 (3H, s).

LC-MS: Khéi lugng chinh xac = 427,35 (CosHysNO,) Obs. khéi luong = 428,20
(M+H)

[Vidu 303]

Téng hop (1R,3S,Z)-S-(2-((1R,3aS,7aR,E)-1-((S)—l—(2,2—dimetylpipéridin-l—
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat F003)

Hop chat F003 [8,2 mg, 0,019 mmol] thu duqc bang cach thuc hién phan

mg theo céach tuong tu nhu trong Vi du 301 sir dung hop chét (2a) [50 mg, 0,069
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mmol] va 2,2-dimetylpiperidin hydroclorua [30,79 mg, 0,206 mmol].
IH-NMR (CD;OD) &: 6,32 (1H, d, J = 11,0 Hz), 6,10 (1H, d, J = 11,0 Hz), 5,29-
5,28 (1H, m), 4,35 (1H, t, ] = 5,9 Hz), 4,14-4,10 (1H, m), 3,46-3,44 (1H, m), 3,14-
3,11 (1H, m), 2,88 (1H, dd, T =11,9, 4,1 Hz), 2,51 (1H, dd, J = 14,2, 4,6 Hz), 2,26
(1H, dd,J = 13,3, 6,9 Hz), 2,08-1,96 (4H, m), 1,91-1,70 (12H, m), 1,62-1,51 (3H,
m), 1,45-1,36 (10H, m), 1,17 (3H, d, J = 6,4 Hz), 0,65 (3H, s).
LC-MS: Khéi lugng chinh x4c = 441,36 (CagHy7NO;) Obs. khoi luong = 442,25
(M+H)
[Vidu 304]
Téng hop (1R,3S.,2)-5-(2-((1R,3a8,7aR E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat F004)

Hop chit F004 [6,2 mg, 0,014 mmol] thu duoc béng cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 301 bang cach str dung hop chét (2a) [50
mg, 0,069 mmol] va (S)-3-metylmorpholin [20,8 mg, 0,206 mmol].
'H-NMR (CD;0D) §: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,89 (1H, d, J = 1,8 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,10 (1H, m), 3,77
(1H, d, J = 11,4 Hz), 3,67-3,56 (2H, m), 3,26-3,20 (1H, m), 2,88-2,84 (2H, m),
2,51 (1H, dd, J=13.5, 3,4 Hz), 2,41 (1H, t, ] = 11,7 Hz), 2,37-2,31 (1H, m), 2,25
(1H, dd, T =13,7, 6,9 Hz), 2,15-1,87 (8H, m), 1,73-1,21 (9H, m), 1,02 3H, d, J =
6,4 Hz), 0,95 (3H, d, J = 6,4 Hz), 0,60 (3H, s).
LC-MS: Khéi lugng chinh x4c = 429,32 (C27Hi3sNOs3) Obs. khéi luong = 430,25

(M+H)
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[Vi du 305]
Téng hop (1R,3S,2)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((R)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét F005)

Hop chit F0O5 [9,6 mg, 0,022 mmol] thu dugc bé‘mg cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 301 bang cach sir dung hop chét (2a) [50
mg, 0,069 mmol] va (R)-3-metylmorpholin [20,8 mg, 0,206 mmol].
'H-NMR (CD;O0D) 6: 6,32 (1H, d,‘J = 11,0 Hz), 6,09 (1H, d, J = 11,0 Hz), 5,29-
528 (1H, m), 4,34 (1H, t,J = 5,9'Hz), 4,13-4,10 (1H, m), 3,77-3,69 (3H, rﬁ), 3,39
(1H, dd, J = 11,7, 7,5 Hz), 2,94-2,76 (4H, m), 2,71-2,65 (1H, m), 2,51 (1H, dd, J
= 13,5, 3,4 Hz), 2,26 (1H, dd, J = 13,5, 6,6 Hz), 2,12-1,99 (12H, m), 1,83 (2H, t,
J=5,5Hz), 1,73-1,26 (10H, m), 1,10 (3H, d, J = 6,9 Hz), 1,08 (3H, d, J = 6,4 Hz),
0,60 (3H, s).
LC-MS: Khéi lugng chinh xdc = 429,32 (C,7H43NO;3) Obs. khéi luong = 430,25
(M+H)
[Vidu 306]
Tong hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(3,3-
dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét F006)

Hop chit F006 [4,7 mg, 0,011 mmol] thu dugc béng cach thuc hién phan
Ung theo cach tuwong tu nhu trong Vi du 301 bang céach st dung hgp chét (2a) [50
mg, 0,069 mmol] va 3,3»—dimetylmorpholin [15,8 mg, 0,137 mmol].

'H-NMR (CD;0D) 8: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,29-
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5,27 (1H, m), 4,34 (1H, t,J = 5,9 Hz), 4,15-4,09 (1H, m), 3,84-3,80 (1H, m), 3,69-
3,62 (1H, m), 3,45-3,34 (2H, m), 2,89-2,80 (2H, m), 2,74-2,67 (1H, m), 2,51 (1H,
dd, J = 13,3, 3,7 Hz), 2,39-2,35 (2H, m), 2,26 (1H, dd, J = 13,3, 6,9 Hz), 2,07-
1,99 (3H, m), 1,90-1,87 (2H, m), 1,72-1,65 (2H, m), 1,58-1,45 (4H, m), 1,38-1,25
(3H, m), 1,11 (3H, s), 1,07-1,03 (6H, m), 0,60 (3H, s).
LC-MS: Khdi luong chinh xac = 443,34 (CosHssNOs) Obs. khdi luong = 444,20
(M+H)
[Vidu 307]
Téng hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1 ;‘(7—oxa-4-azaspiro[2.5]octan-
4-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat F007)

Hop chat F007 [6,1 mg, 0,014 mmol] thu dugc bang cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 301 bang cach st dung hop chat (2a) [50
mg, 0,069 mmol] va 7-oxa-4-azaspiro[2,5]octan hydroclorua [20 mg, 0,134
mmol].
IH-NMR (CDs;OD): 6,31 (1H, d, J=11,0 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28 (1H,
dd, J=12.0, 1,1 Hz), 4,89 (1H, d, ] = 2,0 Hz), 4,34 (1H, t, ] = 5,9 Hz), 4,15-4,11
(1H, m), 3,83-3,77 (1H, m), 3,65 (1H, d, J = 11,4 Hz), 3,55 (1H, dt, J = 11,0, 4,0
Hz), 3,17 (1H, d, ] = 11,4 Hz), 2,98 (2H, t, J = 11,2 Hz), 2,86 (1H, dd, J = 12,0,
4,0 Hz), 2,75 (1H, ddd, J = 13,5, 4,6, 3,0 Hz), 2,51 (1H, dd, J = 13,3, 3,7 Hz), 2,25
(1H, dd, T = 13,3, 6,9 Hz), 2,18-1,26 (22H, m), 1,21-0,90 (3H, m), 0,93 (3H, d, J
= 6,4 Hz), 0,74-0,69 (1H, m), 0,60-0,41 (2H, m), 0,57 (3H, s).
LC-MS: Khéi luong chinh x4c = 441,32 (CasHisNO3) Obs. khéi luong = 442,20

(M+H)
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[Vidu 308]
Téng hop (1R,38S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
xyclopropylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét F008)

Hop chit F008 [2,5 mg, 0,0055 mmol] thu duoc bang cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 301 st dung hop chét (2a) [50 mg, 0,069
mmol] va (S)-3-xyclopropylmorpholin [26,2 mg, 0,206 mmol].
'H-NMR (CD;0D) 8: 6,32 (1H, d, J = 11,0 Hz), 6,09 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,35 (1H, t, J = 5,7 Hz), 4,13-4,11 (1H, m), 3,77 (2H; 'dd, I=11,0,3,2
Hz), 3,58 (1H, dd, J = 11,4, 9,1 Hz), 3,41-3,35 (1H, m), 3,02-2,82 (3H, m), 2,51
(14, dd, J = 13,5, 3,4 Hz), 2,27-2,24 (1H, m), 2,10-2,02 (5H, m), 1,89-1,86 (3H,
m), 1,73-1,25 (11H, m), 1,06 (3H, d, J = 6,4 Hz), 0,70-0,66 (1H, m), 0,60 (3H, s),
0,51-0,44 (2H, m), 0,29-0,24 (1H, m), 0,11-0,07 (1H, m). |
LC-MS: Khi lugng chinh xac = 455,34 (CaHysNO3) Obs. khdi lugng = 456,20
(M+H)
[Vidu 309]
Téng hop (1R,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
isopropylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat F009)

Hop chat F009 [8,9 mg, 0,019 mmol] thu dugc bang céch thyc hién phan
g theo céach tuong tu nhu trong Vi du 301 st dung hop chét (2a) [50 mg, 0,069
mmol] va (S)-3-isopropylmorpholin [27,0 mg, 0,210 mmol].

LC-MS: Khéi luong chinh xac = 457,36 (CaoH4;NOs3) Obs. khéi lugng = 458,25
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(M+H)

[Vidu 310]

Téng hop (1R,38,7)-5-(2-((1R,3aS,7aR, E)-1-((S)-1-((R)-3-
isopropylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét F010)

Hop chat FO10 [8,2 mg, 0,018 mmol] thu duoc b%mg cach thuc hién phan
g theo cach tuong tu nhu trong Vi du 301 bang cach str dung hop chét (2a) [50
mg, 0,069 mmol] va (R)-3-isopropylmorpholin [26,6 mg, 0,206 mmol].

LC-MS: Khéi luong chinh xac = 457,36 (Ca9HysNO3) Obs. khdi luong = 458,25 |
(M+H)

[Vidu311]

Téng hop (1R,3S,Z)-5-(2-((1R, 3aS, 7aR, E)-1-((S)-1-((S)-2,4-dimetylpiperazin-
1-y)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat FO11)

Hop chit FO11 [15,2 mg, 0,0343 mmol] thu duoc b?mg cach thuc hién
phan tng theo cch tuong tu nhu trong vi du 301 st dung hop chét (2A) [50 mg,
0,069 mmol] va (s) 0,206 mmol].

'H-NMR (CD;0D) é: 6,32 (1H, d, J = 11,0 Hz), 6,08 (1H, d, J = 11,4 Hz), 5,30-
5,27 (1H, m), 4,34 (1H, t, J = 5,9 Hz), 4,13-4,11 (1H, m), 3,15-3,02 (3H, m), 2,87
(1H, d, J = 11,9 Hz), 2,66 (1H, t, J = 10,5 Hz), 2,56 (4H, s), 2,51 (2H, d,J=11.4
Hz), 2,42 (1H, t, J = 10,7 Hz), 2,30-2,16 (3H, m), 2,08-1,99 (3H, m), 1,90-1,36
(2H, m), 1,73-1,26 (9H, m), 1,11 (3H, d, J = 5,9 Hz), 1,03 (3H, d, J = 6,4 Hz),

0,61 GH, s).
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LC-MS: Khdi luong chinh xdc= 442,36 (CasHisN»02) Obs. khéi lwong = 443,20
(M+H)

[Vidu 312]

Téng hop (1R,38,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-2,4-dimetylpiperazin-1-
y)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat F012)

Hop chit FO12 [18,7 mg, 0,0422 mmol] thu dugc br:fmg cach thuc hién
phan Ung theo cach tuong tu nhu trong vi du 301 str dung hop chét (2a) [50 mg,
0,069 mmol] va (R) 0,206 mmol] va (R)—2,4—dimetylpibérazin dihydroclorua
[38.5 mg, 0.206 mmol].

'H-NMR (CD;OD) &: 6,31 (1H, d, J = 11,4 Hz), 6,08 (1H, d, J = 11,0 Hz), 5,28
(1H, s), 4,34 (1H, t, J = 5,9 Hz), 4,13-4,11 (1H, m), 2,97-2,62 (8H, m), 2,55 (3H,
s), 2,53-2,46 (2H, m), 2,26 (1H, dd, J = 13,5, 6,6 Hz), 2,06-1,98 (4H, m), 1,89-
1,87 (2H, m), 1,71-1,66 (2H, m), 1,57-1,21 (7H, m), 1,13 (3H, d, ] = 6,4 Hz), 1,04
(3H, d, ] = 6,4 Hz), 0,59 (3H, s).

LC-MS: Khéi lugng chinh xéc = 442,36 (CasHysN,0,) Obs. khéi lugng = 443,20
(M+H)

[Vidu 313]

Téng hop (1R,3S,Z)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-2~(2-hydroxypropan-2-
yD)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (Hop chét F013)

Hop chat FO13 [2.0 mg, 0,0044 mmol] thu dugc bang cach thuc hién phan

ung theo cach tuong ty nhu trong vi du 301 str dung hop chét (2A) [50 mg, 0,069
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mmol] va (R)-2-(pyrrolidin-2-y -2-ol hydroclorua [34,1 mg, 0,206 mmol].
'H-NMR (CDsOD) é: 6,32 (1H, d, J = 11,0 Hz), 6,09 (1H, d, J = 11,4 Hz), 5,29-
5,27 (1H, m), 4,34 (1H, t, ] = 5,9 Hz), 4,14-4,11 (1H, m), 3,41 (1H, s), 3,20 (1H,
s), 2,99-2,86 (4H, m), 2,51 (1H, dd, J = 13,5, 3,4 Hz), 2,26 (1H, dd, J = 13,3, 6,4
Hz), 2,06-1,94 (6H, m), 1,88-1,85 (3H, m), 1,74-1,68 (3H, m), 1,59-1,51 (3H, m),
1,40-1,31 (3H, m), 1,27 (3H, s), 1,24 (3H, s), 1,18 (3H, d, ] = 6,4 Hz), 0,63 (3H,
s).

LC-MS: Khdi luong chinh xac = 457,36 (Ca9HyzNOs) Obs. khéi luong = 458,20
(M+H) i
[Vidu 314]

Téng hop (1R,38,7)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((S)-2~(2-hydroxypropan-2-
yl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
4-metylenxyclohexan-1,3-diol (hop chit FO14)

Hop chit FO14 [20,5 mg, 0,0448 mmol] thu dugc bang cach thuc hién
phan tng theo cach tuong ty nhu trong vi du 301 st dung hop chét (2A) [50 mg,
0,069 mmol] va (s)-2-(pyrrolidin-2-y -2-ol hydroclorua [34,1 mg, 0,206 mmol].
"H-NMR (CD;0D) &: 6,32 (1H, d, J = 11,4 Hz), 6,09 (1H, d, J = 11,0 Hz), 5,30-
5,28 (1H, m), 4,34 (1H, t, J = 5,9 Hz), 4,15-4,10 (1H, m), 3,59-3,54 (1H, m), 3,49-
3,39 (2H, m), 3,25-3,19 (1H, m), 2,89-2,79 (2H, m), 2,51 (1H, dd, ] = 13,3, 3,2
Hz), 2,29-1,95 (9H, m), 1,90-1,87 (3H, m), 1,73-1,68 (2H, m), 1,60-1,50 (3H, m),
1,41-1,35 (3H, m), 1,29 (3H, s), 1,25 (3H, s), 1,19 (3H, d, ] = 6,4 Hz), 0,64 (3H,
s).

L.C-MS: Khéi lugng chinh x4c = 457,36 (C20H47NO3) Obs. khdi lugng = 458,20
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(M+H)
[Vidu 315]
Téng hop (1R,3S,Z)-5-(2-((1R,3aS,7aR,E)-1-((s)-1-((r)-2-(2-metoxypropan-2-
yl) pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat FO15)

qu chit FO15 [18,4 mg, 0,039 mmol] thu dugc bang cach thyuc hién phan
ung theo cach tuong tu nhu trong vi du 301 sur dung hop chét (2A) [50 mg, 0,069
mmol] va (R)-2-(1-metoxy-1-etyl)pyrrolidin [30 mg, 0,209 mmol].
'H-NMR (CDs;0D): 6,23 (1H, d,J=11,0 Hz), 6,02 (1H, d, J = 11,0 Hz), 5,26 (1H,
s), 4,79 (1H, s), 4,25-4,20 (1H, m), 4,01 (I‘H, s), 3,12 (3H, s), 3,01-2,81 (2H, m),
2,54-2,49 (32H, m), 2,37 (2H, dd, J = 21,3, 11,2 Hz), 2,20 (1H, dd, ] = 13,5, 5,7
Hz), 2,13-1,14 (20H, m), 1,10 (3H, s), 1,06 (3H, s), 1,03 (3H, s), 0,56 (3H, s).
LC-MS: Khéi luong chinh xac = 471,37 (C30HsNO3) Obs. khdi lugng = 472,20
(M+H)
[Vidu 316]
Téng hop (1R,3S,7)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-2-(2-metoxypropan-2-
yl) pyrrolidin- 1-yl)propan-Z—yl)-7a—metyloctahydr0—4H-inden—4—
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chit F016)

Hop chét FO16 [25 mg, 0,053 mmol] thu dugc bang c4ch thuc hién phan
tng theo cach tuong tu nhu trong vi du 301 st dung hop chét (2A) [50 mg, 0,069
mmol] va (s)-2-(1-metoxy-1-metyl-etyl)pyrrolidin hydroclorua [37,0 mg, 0,209
mmol].

"H-NMR (CD;0D) &: 6,32 (1H, d, J = 11,0 Hz), 6,10 (1H, d, J = 11,0 Hz), 5,30-
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5,27 (1H, m), 4,89-4,88 (1H, m), 4,35 (1H, t, ] = 5,9 Hz), 4,14-4,11 (1H, m), 3,60-
3,52 (2H, m), 3,35 (1H, d, J = 12,8 Hz), 3,27-3,21 (1H, m), 2,90-2,78 (2H, m),
2,51 (1H, dd, J = 13,7, 3,7 Hz), 2,29-2,18 (2H, m), 2,10-1,97 (7H, m), 1,90-1,87
(2H, m), 1,73-1,68 (2H, m), 1,63-1,50 (3H, m), 1,42-1,35 (3H, m), 1,26 (3H, s),
1,25 (3H, s), 1,18 (3H, d, ] = 6,4 Hz), 0,64 (3H, s).
LC-MS: Khéi lugng chinh xac = 471,37 (C3HsNO3) Obs. khéi lugng = 472,20
(M+H)
[Vidu317]
Téng  hop  (IR,3R)-5-(2-((IR, As,7AR,E)-7A-mety1-1-(<Sj-1-((S)-z-
metylpiperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G001)

Hop chit G001 [5,7 mg, 0,014 mmol] thu duoc bé‘mg cach thuc hién phan
g theo cach tuong tu nhu trong vi du 301 str dung hop chét (2B) [50 mg, 0,070
mmol] va (s)-2-metylpiperidin [13,8 mg, 0,139 mmol].
'"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,90 (1H, d, J = 11',0 Hz), 4,06-
3,94 (2H, m), 3,55 (1H, d, J = 11,4 Hz), 3,27 (1H, s), 3,08-3,03 (1H, m), 2,93-
2,83 (3H, m), 2,59 (1H, dd, J = 13,3, 3,7 Hz), 2,41 (1H, dd, J = 13,3, 3,2 Hz),
2,23-2,14 (2H, m), 2,10-2,03 (2H, m), 2,01-1,96 (1H, m), 1,89-1,88 (1H, m), 1,34-
1,52 (11H, m), 1,43-1,32 (6H, m), 1,12 (3H, d, J = 6,4 Hz), 0,65 (3H, s).
LC-MS: Khéi luong chinh x4c = 415,35 (C27HssNO;) Obs. khdi lugng = 416,20
(M+H)
[Vidu 318]

Téng hop (IR, 3R)-5-(2-((IR, 3As, 7AR, E)-7A-metyl-1-((s)-1-((r)-2-
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metylpiperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G002)

Hop chat G002 [3,4 mg, 0,0082 mmol] thu duoc bi?mg cach thuc hién phan
g theo céch tuong tu nhu trong vi du 301 st dung hop chét (2B) [50 mg, 0,070
mmol] va (R)-2-metylpiperidin [13,8 mg, 0,139 mmol].
"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,4 Hz), 5,91 (1H, d, J = 11,0 Hz), 4,05-
3,94 (2H, m), 3,45-3,41 (2H, m), 3,25 (1H, s), 3,13-3,09 (1H, m), 2,87-2,83 (1H,
m), 2,68 (1H, dd, J=13,3, 10,5 Hz), 2,59 (1H, dd, J = 13,3, 3,7 Hz), 2,41 (1H, dd,
J=13,5,3,4Hz), 2,23-2,15 (2H, m), 2,09-2,02 (3H, m), 1,86-1,51 (14H, m), 1,43-
1,39 (3H, m), 1,36 (3H, d, J = 6,9 Hz), 1,15 (3H, d, ] = 6,4 Hz), 0,65 (3H, s).
[Vidu 319]
Téng hop (IR,3R)-5-(2-((1R,3As,7AR,E)-1-((S)-1-(2,2-dimetylpiperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat G003)

Hop chat G003 [3,5 mg, 0,0081 mmol] thu duge bang c4ch thuc hién phan
g theo cach tuong tu nhu tfong vi du 301 st dung hop chét (2B) [50 mg, ().,‘070
mmol] va 2,2-dimetylpiperidin hydroclorua [20,9 mg, 0,139 mmol].
'"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,4 Hz), 5,90 (1H, d, J = 11,0 Hz), 4,05-
3,95 (2H, m), 3,45 (1H, s), 3,12 (1H, s), 2,87-2,83 (1H, m), 2,60 (1H, dd, J = 13,3,
3,7 Hz), 2,41 (1H, dd, T = 13,5, 3,4 Hz), 2,22-2,15 (2H, m), 2,10-2,01 (3H, m),
1,83-1,52 (14H, m), 1,44-1,35 (9H, m), 1,18 (3H, d, ] = 6,4 Hz), 0,66 (3H, s).
LC-MS: Khéi lugng chinh xdc = 429,36 (C2sH47NO,) Obs. khdi lugng = 430,20

(M+H)
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[Vidu 320]
Téng hop (1IR,3R)-5-(2-((1R,3S,7R,E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G004)

Hop chat G004 [4,3 mg, 0,010 mmol] thu dwoc bing céch thuc hién phan
g theo cach tuong tu nhu trong vi du 301 sur dung hop chét (2B) [50 mg, 0,070
mmol] va (s)-3-metylmorpholin [21,2 mg, 0,209 mmol].
'H-NMR (CD;0D) &: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,05-
3,95 (2H, m), 3,77 (1H, d, J = 11,4 Hz), 3,67-3,56 (2H, m), 3,26-3,20 (1H, m),
2,88-2,81 (2H, m), 2,59 (1H, dd, T = 13,3, 3,7 Hz), 2,44-2,32 (3H, m), 2,23-1,51
(16H, m), 1,38-1,22 (3H, m), 1,03 (3H, d, J = 6,4 Hz), 0,95 3H, d, ] = 6,4 Hz),
0,60 (3H, s).
L.C-MS: Khéi lugng chinh x4c = 417,32 (CasHy3sNO3) Obs. khdi lugng = 418,25
(M+H)
[Vidu321]
Téng hop (1R,3R)-5-(2-((1R,3As,7aR,E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét G005)

Hop chat G005 [6,3 mg, 0,015 mmol] thu duoc béng cach thuc hién phan
ung theo cach tuong .u.r nhu trong vi du 301 st dung hop chét (2B) [50 mg, 0,070
mmol] va (R)-3-metylmorpholin [21,2 mg, 0,209 mmol].
"H-NMR (CD;OD) &: 6,21 (iH, d, J=11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,06-

3,95 (2H, m), 3,71-3,63 (3H, m), 3,33-3,28 (1H, m), 2,85-2,72 (3H, m), 2,61-2,46
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(3H, m), 2,40 (1H, dd, J = 13,5, 3,4 Hz), 2,23-2,13 (2H, m), 2,06-1,22 (16H, m),
1,05 (3H, d, ] = 6,4 Hz), 1,02 (3H, d, J = 6,4 Hz), 0,59 (3H, s).
LC-MS: Khéi luong chinh x4c = 417,32 (C26H43NO3) Obs. khéi lugng = 418,20
(M+H)
[Vidu 322]
Tong hop (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-(3,3-
dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G006)

Hop chit G006 [4,9 mg, 0,011 mmol] thu duge bf?mg cach thuc hién phén
tmg theo cach tuwong tu nhu trong vi du 301 sur dung hop chét (2B) [50 mg, 0,070
mmol] va 3,3-dimetylmorpholin [16,1 mg, 0,139 mmol].
'H-NMR (CD;OD) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,4 Hz), 4,06-
3,94 (2H, m), 3,82-3,78 (1H, m), 3,65-3,59 (1H, m), 3,39 (1H, d, J = 11,0 Hz),
3,32 (1H, s), 2,85-2,81 (1H, m), 2,73-2,69 (1H, m), 2,62-2,56 (2H, m), 2,40 (1H,
dd, J = 13,5, 3,4 Hz), 2,33-2,13 (4H, m), 2,07-1,97 (3H, m), 1,87-1,81 (1H, m),
1,78-1,72 (1H, m), 1,67-1,50 (6H, m), 1,37-1,25 (3H, m), 1,06-1,04 (6H, m), 1,01
(3H, s), 0,60 (3H, s).
LC-MS: Khéi lugng chinh xac = 431,34 (C,7H4sNO;3) Obs. khéi lugng = 432,20
(M+H)
[Vidu 323]
Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(7-oxa-4-azaspro[ 2.5]octan-4-
yl)  propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-

1,3-diol (Hop chat G007)
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Hop chit G007 [2,2 mg, 0,0051 mmol] thu dugc bing cach thyc hién phan
g theo cach turong tur nhu trong vi du 301 str dung hop chét (2B) [50 mg, 0,070
mmol] va 7-oxa-4-azaspiro[2.5]octan hydroclorua [20.9.9 Mg, 0,139 mmol].
'"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, ] = 11,0 Hz), 4,05-
3,96 (2H, m), 3,83-3,78 (1H, m), 3,66 (1H, d, J = 11,4 Hz), 3,58-3,54 (1H, m),
3,18 (1H, d, J = 11,4 Hz), 3,03-2,97 (2H, m), 2,85-2,75 (2H, m), 2,59 (1H, dd, J
=13,3, 3,7Hz), 2,40 (1H, dd, T = 13,5, 3,4 Hz), 2,22-2,13 (2H, m), 2,05-1,98 (4H,
m), 1,86-1,74 (2H, m), 1,69-1,50 (5H, m), 1,40-1,21 (4H, m), 0,93 3H, d, J = 6,4
Hz), 0,73-0,70 (1H, m), 0,58 (3H, s), 0,55-0,49 (2H, m), 0,46-0,42 (1H, m).
L.C-MS: Khéi Iuong chinh cac = 429,32 (Co7HisNOs3) Obs. khéi luong = 430,15
(M+H)

[Vidu 324]

Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
xyclopropylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chéit G008)

Hop chit G003 [13,7 mg, 0,0309 mmol] thu dugc béng cach thuc hién
phan Gng theo cich tuong tu nhu trong vi du 301 st dung hop chét (2B) [50 mg,
0,070 mmol] va (s)-3-xyclopropylmorpholin [26,6 mg, 0,209 mmol].

'H-NMR (CD;0D) &: 6,22 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,05-
3,96 (2H, m), 3,84-3,79 (2H, m), 3,61 (1H, td, J = 11,4, 2,3 Hz), 3,44 (1H, dd, J =
11,9, 10,1 Hz), 3,10-2,99 (2H, m), 2,84 (1H, dd, J = 11,9, 3,7 Hz), 2,59 (1H, dd,
J =133, 4,1 Hz), 2,41 (1H, dd, J = 13,5, 3,4 Hz), 2,25-2,15 (4H, m), 2,08-2,00
(2H, m), 1,94-1,92 (1H, m), 1,86-1,51 (9H, m), 1,39-1,29 (3H, m), 1,08 (3H, d, J

— 6,4 Hz), 0,76-0,69 (1H, m), 0,61 (3H, s), 0,58-0,46 (2H, m), 0,35-0,29 (1H, m),
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0,15-0,11 (1H, m).

LC-MS: Khéi lugng chinh xac = 443,34 (CasHysNO3) Obs. khéi lugng = 444,20
(M+H)

[Vidu 325]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-
isopropylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét G009)

Hop chit G009 [6,1 mg, 0,014 mmol] thu dugc béng cach thuc hién phan
ung theo cach tuong tu nhu trong vi du 301 sur dung hop chét (2b) [50 mg, 0,070
mmol] va (s)-3-isopropylmorpholin [27,0 mg, 0,209 mmol].

LC-MS: Khéi lugng = 445,36 (CasHi7NO3) Obs. khdi lugng = 446,20 (M+H)
[Vidu 326]

Tong hop (1R, R)-5-(2-((1R,3as,7aR,E)-1-((S)-1-((R)-3-
isopropylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan; 1,3-diol (Hop chét G010)

Hop chéat G010 [10,6 mg, 0,0238 mmol] thu duge bang cach thuc hién
phan g theo céch tuong tu nhu trong vi du 301 str dung hop chét (2b) [50 mg,
0,070 mmol] va (R)-3-isopropylmorpholin [27,0 mg, 0,209 mmol].

L.C-MS: Khéi lugng chinh xac = 445,36 (CasHa7NOs3) Obs. khdi lugng = 446,20
(M+H)

[Vidu327]

Téng hop (1R,3R)-5-(2-((1R,3aS,7qR,E)-1-((S)-1-((S)-2,4-dimetylpiperazin-1-

yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
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diol (Hop chat GO11)

Hop chit G011 [7,9 mg, 0,018 mmol] thu duoc bé‘mg cach thuc hién phan
g theo cich tuong tu nhu trong vi du 301 sir dung hop chét (2b) [50 mg, 0,070
mmol] va (S)-1,3-dimetylpiperazin dihydroclorua [26.1 mg, 0,139 mmol].
'H-NMR (CD;0D) é: 6,21 (1H, d, J= 11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,05-
3,95 (2H, m), 3,14-2,99 (3H, m), 2,84 (1H, dd, ] = 12,6, 3,0 Hz), 2,65-2,50 (7H,
m), 2,42-2,38 (2H, m), 2,28-2,15 (4H, m), 2,06-2,02 (2H, m), 1,85-1,82 (1H, m),
1,78-1,52 (6H, m), 1,38-1,26 (3H, m), 1,11 (3H, d, J =5,9 Hz), 1,03 3H, d, J =
6,4 Hz), 0,61 (3H, s).

LC-MS: Khéi lugng chinh xéc = 430,36 (C27HsN,0,) Obs. khéi luong = 431,20
(M+H)

[Vidu 328]

Toéng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-2,4-dimetylpiperazin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat GO12)

Hop chat G012 [10,3 mg, 0,0239 mmol] thu dugc bang cach thuc hién
phan tng theo cach tuong tu nhu trong vi du 301 st dung hop chét (2b) [50 mg,
0,070 mmol] va (R)-1,3-dimetylpiperazin dihydroclorua [26.1 mg, 0,139 mmol].
'H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,4 Hz), 5,89 (1H, d, ] = 11,4 Hz), 4,05-
3,95 (2H, m), 2,95 (3H, d, J = 11,0 Hz), 2,84 (2H, d, J = 11,4 Hz), 2,74-2,57 (4H,
m), 2,54 (3H, s), 2,40 (2H, dd, J = 13,5, 3,9 Hz), 2,20-2,14 (2H, m), 2,05-2,00
(3H, m), 1,86-1,82 (1H, m), 1,79-1,73 (1H, m), 1,66-1,52 (6H, m), 1,43-1,25 (3H,

m), 1,14 (3H, d, J = 6,4 Hz), 1,05 3H, d, I = 6,4 Hz), 0,59 3H, s).

302



48411 303/379

LC-MS: Khéi lugng chinh xdc = 430,36 (C27HusN20,) Obs. khéi lugng = 431,20
(M+H)
[Vidu 329]
Téng hop (IR,3R)-5-(2-((1R,3As,7aR,E)-1-((S)-1-((R)-2-(2-hydroxypropan-2-
yl) pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét GO13)

Hop chat G013 [5,8 mg, 0,013 mmol] thu duoc bang cach thuc hién phan
g theo cch tuong tu nhu trong vi du 301 sur dung hop chét (2b) [50 mg, 0,070
mmol] va 2-[(2R) -pyrrolidin-2-y1]-2-ol hydroclorua [34,7 mg, 0,209 mmol].
'"H-NMR (CD;OD) &: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,05-
3,95 (2H, m), 3,01 (1H, s), 2,89-2,82 (3H, m), 2,73 (1H, 5), 2,59 (1H, dd, T = 13,3,
3,7 Hz), 2,41 (1H, dd, J = 13,3, 3,2 Hz), 2,18 (2H, td, J = 14,1, 6,9 Hz), 2,06-1,48
(17H, m), 1,39-1,27 (3H, m), 1,22 (6H, d, J = 10,1 Hz), 1,16 (3H, d, I = 6,4 Hz),
0,62 (3H, s).
LC-MS: Khi lugng chinh xéc = 445,36 (C2sHi7NO3) Obs. khéi lugng = 446,30
(M+H) |
[Vidu 330]
Tbng hop (1R, 3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-2-(2-hydroxypropan-2-yl)
pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G014)

Hop chét G014 [14,2 mg, 0,0319 mmol] thu dugc bang cach thuc hién
phan tng theo cach tuong tu nhu trong vi du 301 st dung hop chét (2b) [50 mg,

0,070 mmol] va 2-[(2S)pyrrolidin-2-yl]propan-2-ol [27,0 mg, 0,209 mmol].
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'"H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,4 Hz), 5,90 (1H, d, ] = 11,4 Hz), 4,05-
3,95 (2H, m), 3,61-3,55 (1H, m), 3,51-3,40 (2H, m), 3,26-3,20 (1H, m), 2,85-2,79
(2H, m), 2,59 (1H, dd, J = 13,5, 3,4 Hz), 2,40 (1H, dd, J = 13,5, 3,0 Hz), 2,22-
1,34 (25H, m), 1,28 (6H, d,J = 16,9 Hz), 1,19 (3H, d, ] = 6,4 Hz), 0,64 (3H, s).
L.C-MS: Khéi lugng chinh xac = 445,36 (CasHy7NO3) Obs. khéi lugng = 446,30
(M+H)

[Vidu 331]

Téng hop (1R,3R)-5-(2-((1R,3aS,7R,E)-1-((S)-1-((R)-2-(2-metoxypropan-2-yl)
| ioyrrolidin- 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G015)

Hop chat G015 [15,6 mg, 0,0339 mmol] thu dugc bé‘mg cach thuc hién
phan tng theo céach tuong tu nhu trong vi du 301 sur dung hop chét (2b) [50 mg,
0,070 mmol] va (R)-2-(1-metoxy-1-metyl-etyl)-pyrrolidin [20,0 mg, 0,139 mmol].
'"H-NMR (CD;0D): 6,21 (1H, d, J = 11,0 Hz), 5,90 (1H, d, J = 11,0 Hz), 4,05-
4,02 (1H, M), 3,99-3,95 (1H, M) 3,49-3,45 (2H, M), 3,10-3,04 (3H, M), 2,85 (1H,
DD, J=11,2, 3,4 Hz), 2,60 (1H, dd, J = 13,5, 3,9 Hz), 2,41 (1H, dd, J = 13,3, 3,2
Hz), 2,21-2,12 (3H, m), 2,11-1,97 (6H, m), 1,89-1,52 (8H, m), 1,41-1,33 (3H, m),
1,28 (3H, s), 1,26 (3H, s), 1,18 (3H, d, ] = 6,4 Hz), 0,64 (3H, s).

L.C-MS: Khéi lugng chinh xéc = 459,37 (C2HsNO;3) Obs. khéi lugng = 460,25
(M+H)

[Vidu 332]

Téng hop (IR,3R) -5- (2-((1R,3As,7AR,E)-1-((s)-1-((s)-2-(2-metoxypropan-2-

yl) pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
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yliden)etyliden)xyclohexan-1,3-diol (hop chit G016)

Hop chat G016 [5,6 mg, 0,012 mmol] thu dugc bang céch thuc hién phan
tmng theo cach tuong tu nhu trong vi du 301 str dung hop chét (2b) [50 mg, 0,070
mmol] va (r) -2- (1-metoxy-1-metyl-etyl)-pyrrolidin hydroclorua [25,1 mg, 0,139
mmol].
'H-NMR (CD;OD) 8: 6,22 (1H, d, J = 11,0 Hz), 5,91 (1H, d, ] = 11,4 Hz), 4,06-
4,03 (1H, m), 4,00-3,96 (1H, m), 3,60-3,52 (2H, m), 3,37 (1H, d, J = 11,9 Hz),
3,28-3,22 (1H, m), 2,87-2,79 (2H, m), 2,60 (1H, dd, J=13,3, 3,7 Hz), 2,41 (1H,
dd,J=13,3,3,2 Hz), 2,26-1,96 (11H, m), 1,88-1,83 (1H, m), 1,79-1,53 (6H, m),
1,42-1,35 (3H, m), 1,27 (3H, s), 1,26 (3H, s), 1,19 (3H, d, J = 6,4 Hz), 0,65 (3H,
s).

LC-MS: Khéi luong chinh xac = 459,37 (C29HsNO3) Obs. khdi luong = 460,2}5

(M+H)

[Vidu 333]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-4-((S)-2-
metylpiperidin-1-yl) butan-2-yl)octahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chit G017)

b9

Ichii bao vé

__—}A

[Cong thtic hoa hoc 62]

H
HN )
(3a1)

NaBH{OAc);

TBSO™ OTBS HO™

S G017-diOTBS G017
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Dung dich cia hgp chét (14b) duoc mo ta trong Vi du tham khéo 14 [50
mg, 0,087 mmol], (S)-2-metylpiperidin [43,2 mg, 0,435 mmol] va natri
triaxetoxyborohydrua [55,3 mg, 0,261 mmol] trong THF [1 mL] d& dugc khudy &
nhiét d6 phong qua dém. Dung dich natri hydro cacbonat bdo hoa di dugc thém
vao hén hop phan tng dé dap tat, va hdon hop duge chiét bang etyl axetat. Lép
hitu co duoc kho kho trén magie sulfat khan va cd dac dudi ap suat giam dé thu
duoc san phim thd ¢6 chita hop chat (GO17-diOTBS)

Budc 2

TBAF [1M trong THF, 0,2 mL, 0,2 mmol] d& dugc thém vao dung dich
chtta san pham thé thu duge & budce 3 trong THF [1 ml], va hén hop duoc khudy
& 60°C qua dém. Dung dich natri hydro cacbonat bdo hoa da dugc thém vao hon
hop phan ung dé dap tat, va hdn hop duge chiét bang etyl axetat. L6p hitu co dugc
lam kho trén magie sulfat khan va c6 ddac dudi ap sut giam. Phan cin duoc tinh
ché bang HPLC pha dao dé thu duoc hop chit (G017) [9,8 mg, 23 mmol].
'"H-NMR (CD;OD) &: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,0 Hz), 4,06-
3,95 (2H, m), 2,89-2,81 (2H, m), 2,67-2,56 (2H, m), 2,50-2,38 (2H, m), 2,31 (IH,
s), 2,24-2,13 (3H, m), 2,06-1,94 (3H, m), 1,87-1,18 (20H, m), 1,09 3H, d,J = 6,4
Hz), 0,97 (3H, d, J = 6,4 Hz), 0,58 (3H, s).

LC-MS: Khéi luong chinh xdc = 429,36 (C,5H4sNO,) Obs. khéi lugng = 430,30
(M+H)

[Vidu 334]

Téng hop (1IR,3R)-5-(2-((1R,3aS,7aR,E)-7A-metyl-1-((R)-4-((R)-2-
metylpiperidin-1-yl)butan-2-yl)octahydro-4H-inden-4-

yliden)etyliden)xyclohexan-1,3-diol (Hop chat G018)
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Hop chat G018 [8,3 mg, 0,019 mmol] thu duge bang cach thuc hién phan
tng theo cach tuong tu nhu trong cac budc 1 va 2 ctia vi du 333 sur dung hop chét
(14b) [50 mg, 0,087 mmol] dugc md ta trong Vi du tham khao 14, (R)-2-
metylpiperidin [43,2 mg, 0,435 mmol] va natri triaxetoxyborohydrua [55,3 mg,
0,261 mmol].

'H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,88 (1H, d, J = 11,0 Hz), 4,05-
3,95 (2H, m), 2,86-2,73 (3H, m), 2,59 (1H, dd, J = 13,5, 3,4 Hz), 2,42-2,34 (3H,
m), 2,28-2,13 (3H, m), 2,06-1,95 (3H, m), 1,86-1,54 (12H, m), 1,39-1,29 (6H, m),
1,25-1,19 (1H, m), 1,09 (3H, d, J '='5,9 Hz), 0,98 (3H, d, ] =5,5 Hz), 0,57 (3H, s).
LC-MS: Khéi lugng chinh x4c = 429,36 (CasHysNO,) Obs. khoi luong = 430,30
(M+H)

[Vidu 335]

Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-2,4-dimetylpiperazin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat G019)

Hop chdt G019 (3,7 ﬁlg, 0,0083 mmol] thu dugc béng cach thuc hién phan
tmg theo cach tuong tu nhu trong cac bude 1 va 2 cta vi du 333 st dung hop chét
(14b) [50 mg, 0,087 mmol] dugc mo ta trong Vi du tham khao 14, (S)-1,3-
dimetylpiperazin ~ dihydroclorua [81,4 mg, 0,435 mmol] va natri
triaxetoxyborohydrua [55,3 mg, 0,261 mmol].

'H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,06-
3,94 (2H, m), 3,20-3,16 (1H, m), 2,99-2,82 (5H, m), 2,66-2,50 (4H, m), 2,43-2,39
(4H, m), 2,26-2,13 (3H, m), 2,07-2,00 (3H, m), 1,87-1,81 (1H, m), 1,78-1,72 (1H,

m), 1,67-1,52 (7H, m), 1,40-1,34 (4H, m), 1,20 3H, d, J = 6,4 Hz), 0,99 (3H, d, J
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= 6,4 Hz), 0,59 (3H, s).

LC-MS: Khéi lugng chinh xéc = 444,37 (CasHssN,0,) Obs. khéi lugng = 445,20
(M+H)

[Vidu 336]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((R)-2,4-dimetylpiperazin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat G020)

Hop chat G020 [4,3 mg, 0,0097 mmol] thu du'qc bang cach thuc hién phan
tmg theo cach tuong tu nhu trong budce 1 va 2 cua Vi’ du 333 béng cach str dung
hop chét (14b) [50 mg, 0,087 mmol] dugc md ta trong Vi du tham chiéu 14, (R)-
1,3-dimetylpiperazin dihydroclorua [81,4 mg, 0,435 mmol] va natri
triaxetoxyborohydrua [55,3 mg, 0,261 mmol].

'H-NMR (CD;0D) é: 6,21 (1H, d, J = 11,0 Hz), 5,89 (1H, d, J = 11,0 Hz), 4,05-
3,95 (2H, m), 3,16-3,13 (1H, m), 3,05 (1H, td, J = 12,6, 4,4 Hz), 2,91-2,82 (4H,
m), 2,74 (1H, t, J = 10,7 Hz), 2,60-2,50 (3H, m), 2,42-2,39 (4H, m), 2,27-2,13
(3H, m), 2,08-1,98 (3H, m), 1,86-1,82 (1H, m), 1,78-1,27 (12H, m), 1,21 (3H, d,
J=6,4Hz), 1,01 (3H, d, ] = 6,4 Hz), 0,58 (3H, s).

LC-MS: Khi lugng chinh xdc = 444,37 (CasHigN,0,) Obs. khdi lugng = 445,20
(M+H)

[Vidu337]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((S)-2-
metylpiperidin-1-yl) propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-

metylenxyclohexan-1,3-diol (Hop chat HOO1)
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Hop chat H001 [19,9 mg, 0,0465 mmol] thu dugc bang cach thyc hién
phén g theo céach twong tu nhu trong Vi du 301 sur dung hop chét (2¢) [50 mg,
0,069 mmol] va (S)-2-metylpiperidin [20,4 mg, 0,206 mmol].

'H-NMR (CD;OD) é: 6,27 (1H, d, J = 11,0 Hz), 5,93 (1H, d, J = 11,0 Hz), 5,05
(2H, d, I = 5,5 Hz), 4,42-4,36 (2H, m), 3,55-3,52 (1H, m), 3,27-3,25 (1H, m),
3,08-3,05 (1H, m), 2,93-2,85 (3H, m), 2,66 (1H, dd, ] = 13,3, 4,1 Hz), 2,48 (1H,
dd, T = 13,5, 3,9 Hz), 2,32-2,25 (2H, m), 2,11-1,89 (6H, m), 1,83-1,50 (9H, m),
1,44-1,34 (3H, m), 1,38 (3H, d, T =7,0 Hz), 1,12 (3H, d, ] = 6,4 Hz), 0,66 (3H, s).
L.C-MS: Khéi lugng chinh xéc = 427,35 (C25HisNO,) Obs. khéi luong — 42820
(M+H)

[Vidu 338]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((R)-2-
métylpiperidin-l—yl) propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat H002)

Hop chat H002 [26,4 mg, 0,0617 mmol] thu duoc bang cach thuc hién
phan tmg theo céch tuong tu nhu trong Vi du 301 st dung hop chét (2¢) [50 mg,
0,069 mmol] va (R)-2-metylpiperidin [20,4 mg, 0,206 mmol]. |
'H-NMR (CD;OD) &: 6,27 (1H, d, J = 11,0 Hz), 5,93 (1H, d, J = 11,4 Hz), 5,05
(2H, d, ] = 5,9 Hz), 4,42-4,36 (2H, m), 3,45-3,41 (2H, m), 3,25 (1H, s), 3,12-3,08
(1H, m), 2,87 (1H, dd, J = 12,3, 3,7 Hz), 2,71-2,65 (2H, m), 2,48 (1H, dd, J= 13,3,
4,1 Hz), 2,31-2,25 (2H, m), 2,11-2,00 (3H, m), 1,89-1,76 (5H, m), 1,72-1,53 (7H,
m), 1,44-1,39 3H, m), 1,36 (3H, d, J=6,9Hz), 1,15 (3H, d, ] = 6,4 Hz), 0,66 (3H,

s).
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LC-MS: Khéi luong chinh x4c = 427,35 (C2gHysNO) Obs. khéi lugng = 428,20
(M+H)
[Vidu 339]
Téng hop  (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(2,2-dimetylpiperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat H003)

Hop chat H003 [8,8 mg, 0,020 mmol] thu dugc béng cach thyc hién phan
g theo cich tuong tu nhu trong Vi du 301 sur dung hop chét (2¢) [50 mg, 0,069
mmol] va 2,2-dimetylpiperidin hydroclorua [30,8 mg, 0,206 mmol].
'H-NMR (CD;OD) &: 6,27 (1H, d, J = 11,0 Hz), 5,93 (1H, d, J = 11,0 Hz), 5,05
(2H, d, ] = 5,9 Hz), 4,42-4,36 (2H, m), 3,44 (1H, s), 3,12 (1H, s), 2,87 (1H, dd, J
= 12,1, 3,4 Hz), 2,67 (1H, dd, J = 13,3, 4,1 Hz), 2,48 (1H, dd, ] = 13,3, 4,1 Hz),
2,31-2,25 (2H, m), 2,12-2,03 (3H, m), 1,81-1,53 (11H, m), 1,45-1,36 (8H, m),
1,18 (3H, d, J = 6,4 Hz), 0,66 (3H, s).
LC-MS: Khéi luong chinh xédc = 441,36 (CaHisNO,) Obs. khéi lugng = 442,20
(M+H) |
[Vidu 340]
Téng hop (IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-2,4-dimetylpiperazin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat HO11)

Hop chat HO11 [14,9 mg, 0,0337 mmol] thu dugc bang céch thuc hién
phan g theo cach twong tu nhu trong Vi du 301 sir dung hop chét (2¢) [50 mg,

0,069 mmol] va (S)-1,3-dimetylpiperazin dihydroclorua [38,5 mg, 0,206 mmol].
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IH-NMR (CD;0D) &: 6,26 (1H, d, J = 11,0 Hz), 5,91 (1H, d, J = 11,4 Hz), 5,05
(2H, d, ] = 6,4 Hz), 4,42-4,36 (2H, m), 3,16-3,02 (3H, m), 2,86 (1H, dd, J = 11,7,
3,9 Hz), 2,67 (2H, dd, J = 13,3, 5,0 Hz), 2,56 (4H, s), 2,54-2,40 (3H, m), 2,31~
2,17 (4H, m), 2,10-1,98 (3H, m), 1,68-1,52 (6H, m), 1,40-1,25 (3H, m), 1,12 (3H,
d,J=5,9Hz), 1,03 3H, d, ] =6,4 Hz), 0,62 (3H, s).

LC-MS: Khéi lugng chinh x4c = 442,36 (CasHisN>05) Obs. khéi luong = 443,20
(M+H)

[Vidu 341]

Téng hop (1R,3R)—5-(2—((1R,3aS,7aR,E)-1-((S)-1-((R)—2,4;dimetylpiperazin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat HO12)

Hop chat HO12 [14,3 mg, 0,0323 mmol] thu dugc bang cach thuc hién
phan (mg theo cach tuong tu nhu trong Vi du 301 st dung hop chét (2¢) [50 mg,
0,069 mmol] va (R)-1,3-dimetylpiperazin dihydroclorua [38,5 mg, 0,206 mmol].
'H-NMR (CD;0D) é: 6,26 (1H, d, J = 11,4 Hz), 5,91 (1H, d, J = 11,4 Hz), 5,05
(2H, d, I = 6,4 Hz), 4,42-4,35 (2H, m), 2,93-2,82 (5H, m), 2,69-2,62 (4H, m), 2,50
(3H, s), 2,46 (1H, d,J =3,7 Hz), 2,31-2,25 (2H, m), 2,05-1,98 (3H, m), 1,68-1,52
(6H, m), 1,40-1,25 (3H, m), 1,13 (3H, d, J = 6,4 Hz), 1,05 (3H, d, J = 6,4 Hz),
0,60 (3H, s).

LC-MS: Khéi lugng chinh xdc = 442,36 (CasHsN20,) Obs. khéi lugng = 443,20
(M+H)
[Vidu 342]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-2-(2-hydroxypropan-2-
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yl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chat H013)

Hop chét HO13 [12,0 mg, 0,0260 mmol] thu dugc béng cach thuc hién
phan tng theo cach tuong tu nhu trong Vi du 301 bang cach str dung hop chét
(2¢) [50 mg, 0,069 mmol] va (R)-2-(pyrrolidin-2-yl)propan-2-ol hydroclorua
[34,1 mg, 0,206 mmol].

'H-NMR (CD;0OD) &: 6,27 (1H, d, J = 11,4 Hz), 5,92 (1H, d, J = 11,4 Hz), 5,05
(2H, d, J=5,9 Hz), 4,42-4,36 (2H, m), 3,51-3,46 (1H, m), 3,33 (1H, s), 3,10-3,02
(3H, m), 2,86 (1H, dd, = 12,1, 3,9 Hz), 2,67 (1H, dd, ] = 13,3, 4,1 Hz), 2,48 (IH,
dd, J = 13,5, 3,9 Hz), 2,31-2,25 (2H, m), 2,16-1,97 (6H, m), 1,90-1,80 (2H, m),
1,69-1,53 (5H, m), 1,41-1,34 (3H, m), 1,30 (3H, s), 1,26 (3H, 5), 1,20 BH, d, J =
6,4 Hz), 0,65 (3H, s).

LC-MS: Khéi lugng chinh x4c = 457,36 (Ca9Hi7NOs) Obs. khoi lugng = 458,20
(M+H)

[Vidu 343]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-2-(2-hydroxypropan-2-
yDpyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chat H014)

Hop chat HO14 [14,0 mg, 0,0306 mmol] thu duge bang cich thuc hién
phan Umng theo cach tuong tu nhu trong Vi du 301 su dung hop chét (2¢) [50 mg,
0,069 mmol] va (S)-2-(pyrrolidin-2-yl)propan-2-ol hydroclorua [34,1 mg, 0,206
mmol].

'H-NMR (CD;OD) 8: 6,27 (1H, d, J = 11,0 Hz), 5,92 (1H, d, J = 11,0 Hz), 5,05
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(2H, d, J=5,9 Hz), 4,42-4,36 (2H, m), 3,60-3,54 (1H, m), 3,49 (1H,t,J=7,5 Hz),
3,42 (1H, d, T = 12,8 Hz), 3,26-3,20 (1H, m), 2,88-2,80 (2H, m), 2,67 (1H, dd, J
= 13,3, 4,6 Hz), 2,48 (1H, dd, J = 13,5, 3,9 Hz), 2,31-1,95 (10H, m), 1,92-1,88
(1H, m), 1,69-1,35 (8H, m), 1,30 (3H, s), 1,26 (3H, s), 1,20 (3H, d, J = 6,9 Hz),
0,65 (3H, s).

L.C-MS: Khéi lugng chinh xdc = 457,36 (Ca9HysNO3) Obs. khéi lwong = 458,20
(M+H)

[Vi du 344]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-2-(2-metoxypropan-2-
yl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chit HO15)

Hop chat HO15 [15,2 mg, 0,0322 mmol] thu dugc béng cach thuc hién
phén Ung theo cach tuong tu nhu trong Vi du 301 str dung hop chét (2¢) [50 mg,
0,069 mmol] va (R)-2-(1-metoxy-1-metyl-etyl)-pyrrolidin [30,0 mg, 0,209 mmol].
LC-MS: Khéi lugng chinh xac = 471,37 (C30HsNO3) Obs. khéi lugng = 472,20
(M+H)

[Vidu 345]

Téng hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-2-(2-metoxypropan-2-
yl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chat HO16)

Hop chét HO16 [25,2 mg, 0,0534 mmol] thu dugc bang cich thuc hién
phan tmg theo cach tuong tu nhu trong Vi du 301 bang cach str dung hop chét

(2¢) [50 mg, 0,069 mmol] va (S)-2-(1-metoxy-1-metyl-etyl)-pyrrolidin
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hydroclorua [37,0 mg, 0,206 mmol].

'H-NMR (CD;OD) 8: 6,27 (1H, d, J = 11,0 Hz), 5,93 (1H, d, J = 11,0 Hz), 5,06
(2H, d, ] = 5,5 Hz), 4,43-4,36 (2H, m), 3,60-3,53 (2H, m), 3,38 (1H, d,J = 11,4
Hz), 3,28-3,22 (1H, m), 2,89-2,80 (2H, m), 2,67 (1H, dd, J = 13,3, 4,6 Hz), 2,49
(1H, dd, J = 13,5, 3,9 Hz), 2,31-2,21 (3H, m), 2,13-1,95 (7H, m), 1,72-1,54 (5H,
m), 1,42-1,36 (3H, m), 1,27 (3H, s), 1,26 (3H, s), 1,19 (3H, d, ] = 6,4 Hz), 0,66
(3H, s).

LC-MS: Khéi luong chinh xac = 471,37 (C30HiNO3) Obs. khdi lugng = 472,20
(M+H)

[Vidu 346]

Tong hop (1IR,3R,Z)-5-(2-((1R,3aS,7aR, E)-7a-metyl-1-((S)-1-((S)-2-
metylpiperidin-1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1001)

[Cong thtrc hda hoc 63]
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Step 2 N
Pd{PPh3),

toluen / Et;N Step 3

TBAF, THF

? o

TBDPSO “OTBS HOY
1001-diOTBS ool

Bude 1

Huyén phu [I mL] cta hop chit (6¢) [70 mg, 0,159 mmol], (S)-2-
metylpiperidin [47,2 mg, 0,476 mmol], kali iodua [52,7 mg, 0,317 mmol] va kali
cacbonat [65,8 mg, 0,476 mmol] trong NMP duoc khudy & 60°C qua dém. Hon
hop phan tng duogc chuyén sang nuéc mudi bdo hoa va hdn hop nay duoc chiét
bing etyl axetat. Lép hitu co dugc 1am kho trén magie sulfat khan va ¢ dédc dusi
ap suit giam dé thu duoc san pham thé chia hop chét (346a).
Budc 2

Hdn hop san phdm thé chira hop chét (346a) thu dugc & budce 1, hgp chat
(346b) [S6 Ding ky CAS 143681-90-7, 93,8 mg, 0,190 mmol],
tetrakis(triphenylphosphin) palladi(0) [36,7 mg, 0,0318 mmol], va chét léng hén
hop toluen-trietylamin [1/1, 1 mL] dugc khudy & 100°C trong 1 gid. Hon hop

phéan mg dugc ¢b dic, sau d6 pha lodng véi etyl axetat va rira bang nudc mudi
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bdo hoa. Lép hitu co duge 1am khd trén magie sulfat khan va ¢ déc dudi ap suét
giam dé thu duoc san phim thé chira hop chét (1001-diOTBS).
Budce 3

Hop chét (1001-diOTBS) thu duge & Budc 2 duge hoa tan trong THF [1
mL], sau d6 thém vao dung dich TBAF [1 M trong THF, 0,5 mL, 0,5 mmol] va
khudy hdn hop nay & 50°C 3 gio. Hon hop phan tmg duge chuyén vao dung dich
nuée natri hydro cacbonat bdo hoa va hdn hop nay dugce chiét bang etyl axetat.
Lép hitu co dugc 1am khd trén magie sulfat khan va duge c6 ddc dudi ap suét
giam. Phan cin duoc tinh ché bang HPLC d thu dugc hop chét 1001 [5,6 mg,
0,013 mmol].
'H-NMR (CD;OD) &: 6,34 (1H, d, J = 11,0 Hz), 6,03 (1H, d, J = 11,4 Hz), 5,36
(1H, t, 1=2,3 Hz), 3,98-3,95 (1H, m), 3,74-3,69 (1H, m), 3,56-3,52 (1H, m), 3,26
(1H, s), 3,08-3,02 (1H, m), 2,91-2,32 (4H, m), 2,57-2,54 (1H, m), 2,31-2,27 (1H,
m), 2,16-2,04 (4H, m), 1,89-1,36 (24H, m), 1,15-1,10 (4H, m), 0,61 (3H, s).
LC-MS: Khéi luong chinh xéc = 427,35 (CasHasNO;) Obs. khoi luong = 428,20
(M+H)
[Vidu 347]
Téng hop (1IR,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((R)-2-
metylpiperidin-1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1002)

Hop chét 1002 [7,0 mg, 0,016 mmol] thu dugc biang cach thuc hién phan
ung theo cach tuong tu nhu trong cic budc tur 1 dén 3 cta Vi du 346 bang cach

stt dung hop chét (6¢) [70 mg, 0,159 mmol] va (R)-2-metylpiperidin [47.2 mg,
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0,476 mmol].

'TH-NMR (CD;0D) &: 6,34 (1H, d, J = 11,0 Hz), 6,03 (1H, d, J = 11,0 Hz), 5,36
(1H, t, J=2,3 Hz), 3,96 (1H, dd, J = 11,2, 4,8 Hz), 3,74-3,68 (1H, m), 3,43-3,38
(3H, m), 3,25 (1H, d, J = 12,8 Hz), 3,12-3,07 (1H, m), 2,90-2,85 (1H, m), 2,67
(1H, t, T = 11,9 Hz), 2,57-2,54 (1H, m), 2,31-2,29 (1H, m), 2,15-2,00 (5H, m),
1,88-1,34 (26H, m), 1,17-1,13 (4H, m), 0,61 (3H, s).

LC-MS: Khéi lugng chinh xdc = 427,35 (C2sHysNO,) Obs. khoi lugng = 428,20
(M+H)

[Vi du 348]

Téng hop (1R,3R,Z)-5-(2~((1R,3aS,7aR,E)-1-((S)-1-(2,2-dimetylpiperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1003)

Hop chét 1003 [2,6 mg, 0,0059 mmol] thu dugc bang cach thuc hién phan
ung theo cach tuong tu nhu trong cac budc tur 1 dén 3 cta Vi du 346 bing cach
st dung hop chét (6¢) [70 mg, 0,159 mmol] va 2,2-dimetylpiperidin hydroclorua
[47,2 mg, 0,476 mmol]. -

'"H-NMR (CD;0D) é: 6,34 (1H, d, J = 11,4 Hz), 6,03 (1H, d, J = 11,0 Hz), 5,36
(1H, t, J=2,1 Hz), 3,98-3,93 (1H, m), 3,73-3,68 (1H, m), 3,46-3,42 (2H, m), 3,12
(1H, s), 2,90-2,86 (1H, m), 2,57-2,54 (1H, m), 2,32-2,28 (1H, m), 2,16-2,03 (5H,
m), 1,82-1,67 (14H, m), 1,56-1,35 (18H, m), 1,19-1,15 (4H, m), 0,62 (3H,.s).

LC-MS: Khéi luong chinh xac = 441,36 (C29H4sNO,) Obs. khéi luong = 442,25

(M+H)
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[Vi du 349]
Tong hop (IR,3R,Z)-5-(2-((1R,3a8,7aR E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1004)

Hop chAt 1004 [10,5 mg, 0,024 mmol] thu duge bang cach thuc hién phan
Ung theo cach tuong tu nhu trong cac budc tur 1 dén 3 cta Vi du 346 bang cach
st dung hop chat (6¢) [70 mg, 0,159 mmol] va (S)-3-metylmorpholin [32.1 mg,
0,317 mmol].
'H-NMR (CD;0D) &: 6,34 (1H, d, J = 11,4 Hz), 6,01 (1H, d, ] = 11,4 Hz), 5,37-
5,35 (1H, m), 3,97 (1H, dd, J = 11,0, 4,6 Hz), 3,83-3,80 (1H, m), 3,74-3,60 (3H,
m), 3,00 (1H, d, ] = 12,3 Hz), 2,87 (1H, d, ] = 12,3 Hz), 2,58-2,53 (3H, m), 2,32-
2,25 (3H, m), 2,13-2,01 (4H, m), 1,94-1,90 (1H, m), 1,73-1,66 (4H, m), 1,55-1,30
(7H, m), 1,08-1,01 (7H, m), 0,58 (3H, s).
L.C-MS: Khéi lugng chinh xéc = 429,32 (Co7H;sNO3) Obs. khéi lugng = 430,25
(M+H)
[Vidu 350]
Tong hop (IR,3R,Z)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((R)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1005)

Hop chit 1005 [9,3 mg, 0,022 mmol] thu dugc ba?mg cach thuc hién phan
tng theo cach tuong tu nhu trong cac budce tur 1 dén 3 cia Vi du 346 bang cach
st dung hop chat (6¢) [70 mg, 0,159 mmol] va (R)-3-metylmorpholin [32.1 mg,

0,317 mmol].
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'H-NMR (CD;OD) &: 6,33 (1H, d, J = 11,4 Hz), 6,01 (1H, d, J = 11,4 Hz), 5,37-
5,35 (1H, m), 3,97 (1H, dd, J = 11,0, 4,6 Hz), 3,72-3,68 (5H, m), 2,88-2,80 (3H,
m), 2,65-2,53 (3H, m), 2,32-2,28 (1H, m), 2,16-1,99 (5SH, m), 1,94-1,93 (1H, m),
1,73-1,25 (12H, m), 1,05 (7H, dd, J = 6,4, 2,3 Hz), 0,56 (3H, s).
LC-MS: Khdi luong chinh xac = 429,32 (Cy;Hi3sNO;3) Obs. khéi lwong = 430,25
(M+H)
[Vidu 351]
Téng o hop (1R,3R,Z)-5-(2-((1R,3a8S,7aR,E)-1-((5)-1-(3,3-
dimetylm'o’rpholino)propan-2—yl)—7a—mety10ctahydro—4H—inden—4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét 1006)

Hop chat 1006 [2,2 mg, 0,005 mmol] thu duoc bang cach thuc hién phan
g theo cach tuong tu nhu trong céc budce tur 1 dén 3 ctia Vi du 346 bang cach
stt dung hop chét (6¢) [70 mg, 0,159 mmol] va 3,3-dimetylmorpholin [36,5 mg,
0,317 mmol].
'H-NMR (CD;0D) é: 6,33 (1H, d, J = 11,0 Hz), 6,01 (1H, d, J = 11,0 Hz), 5,35
(1H, t, J=2,1 Hz), 3,97 (14, dd, ] = 11,0, 4,6 Hz), 3,82-3,79 (1H, m), 3,74-3,60
(3H, m), 3,43-3,38 (1H, m), 3,34 (1H, s), 2,88-2,74 (3H, m), 2,65-2,61 (1H, m),
2,54 (1H, dd, J = 12,6, 2,5 Hz), 2,35-2,28 (4H, m), 2,16-1,99 (SH, m), 1,70-1,67
(3H, m), 1,55-1,45 (6H, m), 1,39-1,24 (4H, m), 1,07-1,02 (11H, m), 0,56 (3H,
s).WW
LC-MS: Khéi luong chinh x4c = 443,34 (CosHysNO;3) Obs. khoi lugng = 444,20

(M+H)
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[Vidu 352]

(1) Vecto chi thi dugc tao ra bang cach st dung vecto pGL4.26 (Promega
Corporation) va két hop trinh tw phan khéi dong gen DR3 (x4) ngugc dong clia
gen luxiferase. Vecto biéu hién di duge tao bang cach chén trinh ty ADN ma héa
VDR cuia va RXRa ctia con ngudi vao vecto pcDNA3 (Thermo Fisher Scientific,
Inc.). Vecto RenillaLuc-CMV cua con nguoi (Promega Corporation) dd dugc st
dung dé khic phuc hiéu suét chuyén gen. Cac té bao HOS (ATCC) dugc nudi chy
trong mdi truong DMEM chtra 10% FBS trong diéu kién 37°C va 5% CO», va
duoc cdy truyén 2 hoic 3 ngé§ mot 1an.

(2) Céc té bao di dugc ciy truyén dugc thu thap bang cach ly tim va phan tan
trong moi trudng DMEM khong c6 phenol do chira huyét thanh bao thai bd (CSS)
da kht hoat tinh va 5% than hoat tinh v&i mat do 4x10° t& bao/mL, sau d6 1a cac
vecto khac nhau duge mo ta trong (1) duoc dua vao bang cach sir dung thudc thir
Lipofectamine LTX (Thermo Fisher Scientific, Inc.) véi ty 1€ 0,25 mL trén 1 mL
dung dich té bao. Céc té bao HOS ma gen VDR duoc dua vao duge céy vao dia
384 giéng mau tring (Aurora Inc.) vé6i ndng d6 0,01 mL/ giéng. Sau khi 4 trong 3
oid & didu kién 37°C va 5% CO,, dung dich (ndng dd cudi cung: 200 nM) clia
1a,25-dihydroxyvitamin D3 trong DMSO va dung dich (cac ndng d6 khac nhau)
ctia hop chét thir nghiém trong DMSO dugc duge thém vao dé c6 ndéng do6 cudi
cung cua DMSO & muc 0,1%. Dia giéng chira rieng DMSO duge chuén bi & dang
mAu tréng va dia giéng chira dung dich (ndéng do cudi cing: 200 nM) ctia 10,25-
dihydroxyvitamin D3 trong DMSO dugc chuén bi & dang d6i chimg.

(3) Sau khi 0 trong 21 gio ¢ diéu kién 37°C va 5% CO», hoat tinh luxiferase dugc

do bing may dém da nhan EnVision (PerkinElmer, Inc.) str dung b xét nghiém
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Dual-Glo Luciferase (Promega Corporation). DPong thoi, hoat tinh clia enzym

Renilla luxiferase duoc do va st dung dé khac phuc hiéu suat chuyén gen. Hoat

tinh luxiferase ctia dom dém d3 duoc khic phuc béng cach st dung hoat tinh cta

enzyme Renilla luxiferase, ty 1¢ hoat tinh phién ma (trbng: 0%, d6i ching: 100%)

ctia hop chit thir nghiém d3 duoc tinh, sau d6 cac gia tri ECso dugc tinh tir Cong

thire £it208 cia XLfit (IDBS).

(4) Két qua

Hoat tinh coa cac hop chét ctia sang ché b%mg sir dung cach danh gia néi

trén duoc thé hién trong bang sau. Hoat tinh duoc thé hién bé“lng cac ky hiéu sau.

*

sk

kokosk

Hokcksk

ECso <1 nM

1 nM <ECs0 <10 nM

100 nM < ECs <1000 nM

10 nM < ECs < 100 nM

Khi hoat tinh cda 1a,25-dihydroxyvitamin D3 dugc danh gia nhiéu lan bang cach

st dung hé théng danh gia nay, cac gia tri hoat tinh duoc hién thi 1a tir 2,93 nM

dén 11,30 nM trong ECs.

[Bang 4-1]

[Bang 4-2]

[Bang 4-3]
Sohop | procciimnn | SO | Hoattinn | S0P | Hoat tinh

chat chat chat

A001 * A002 *E A006 *x
A007 *x A008 *x A009 ko
A010 A A011 Ak A012 *x
A013 * A016 ok A018 koA
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Sohop | prooviinn | SOPP | Hoattinh | S°P%P | Hoat tinh
chat chat chat

A019 ok A021 * A023 ok
A025 * A027 ok A028 *
A030 o B002 ok B003 ok
B004 ok B005 k% B00S ok
B009 * B010 ok BO11 ok
BO12 * BO13 * BO14 *x
BO15 = BO16 ok BO17 ok
B018 = B020 * B021 *
B022 *x B023 +4k B025 RS
B026 ok B027 ok B028 R
B029 ok B030 = B031 4k
B032 3k B033 4k B035 ok
B036 = B037 ok B038 *
B039 4k B040 ok B041 ok
B042 *x B043 +x B044a ko
B044b ko B045a Hhk B045b ok
B046a ok ko B046b ok B047 o
B048 ok B049 *hk B050 4k
B051 ok B052 * B053 *
B054 ok B055 ok B056 ok
B057 * B059 * B060 =
B061 ok B062 *k B063 o
B064 * B065 *k B066 o
B067 ok B068 *kk B069 ok
B070 *k BO71 ok B072 *x
B073 *k B074 * BO75 *
B076 ok B077 ok B080 ok
B081 ok B082 = B083 *k
B084 ok B085 ok B087 *
B0SS ok B090 k% B091 ok
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SORP | Hogt tinh SOMOP | Hoat tinh SOROP | b at tinh
chat chat chat
B092 o B093 okk B094 * %
B095 * B096 *xk B098 ok
B099 o B100 Fkk B101 o
B102 ok B103 k% C001 kK
C002 o C003 % C004 * %
C006 ok C009 ok C010 ok
Co011 ok C012 ok C015 e
Co016 * C017 ok C018 ok
Co019 kokok C020 sk Co21 s
C022 o C023 dokk C024 %%
C025 o C026 ok C029 *
C030b ek C031a *dkE C031b * ok
C033a *AkE C033b ek C034a T
C034b o C035a ook C035b o
C036a ok C036b ok C037a ok ko
C037b o C039 oAk C040 A
C041 Rk C042a ok ok C043a ok
C043b * C044a *% C044b %
C045a o C046a ok C046b ok
C047a ok C047b k¥ C048 * %
C049 ok C050 ok C051 *
C052 ** C053 ok C054 ok
C055 o C056 o C057 *oxk
C058 * % C059 * % C060 kK
D003 o D005 *x D006 o
D007 ok D008 Ak D009a *okk
D009b Hox D010 *okok DO11 kK
D012 ok D014 ook D015 o
D017 e D019 kA D022 o
D023 ok D025 sk D026 *okox
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50 hAOp Hoat tinh 50 hAOp Hoat tinh 50 hAOp Hoat tinh
chat chat chat
D028 oAk D029 ok D030 ok
D031 Ak D032 ok D033 ok
D034 *x D035 o D036 Rk
D039 Ak D040 ok D041 *
D042 * & D044 Rk D045 *x
D046 *x D049 *

Tir két qua thir nghiém, cac hop chét vitamin D theo sang ché duoc trinh bay trong
Bang trén da duoc x4c nhan 1a c6 tac dung lén thu thé vitamin D (VDR).

Mit khéc, hoat tinh ctia cac hop chit theo sang ché (hop chat FOO1 dén
1006) béi hé théng danh gid nay cho thiy gi4 tri ECso 12 100 nM trd 1én trong tat
ca cac hop chit ngoai trr hop chit GO13. Khi hoat tinh ctia la,25-
dihydroxyvitamin D5 duoc danh gi nhidu Ian bing hé théng danh gia nay, céc gia
tri hoat tinh cho théy ECsp = 2,93 nM dén 11,30 nM. Tu cac két qua trén, nguot
ta khing dinh rang hop chat vitamin D theo sang ché (hop chat F001 dén 1006,
ngoai trir hop chat G013) ¢ hoat tinh yéu (hoat tinh tac dong qua gen) trén thu
thé vitamin D.
[Vidu 353]

Danh gi4 hoat tinh thiic ddy ciia qué trinh biét héa té bao tién than té bao than kinh

dém it gai cua chudt-1

bPéi v61 cac hop chét vitamin D, duoc x4c nhan 14 cé tic dung trén thu thé vitamin
D (VDR) trong Vi du 352, hoat tinh thiic diy qué trinh biét héa té bao tién than té
bio thin kinh dém it gai (OPC) duoc dnh gia bang su biéu hién gen MBP

(mRNA).
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(1) Téng hop céc t& bao tién than té bao than kinh dém it gai clia chudt

Nio trude 14y tir chudt SD (Charles River Nhét Ban, 1 ngay tudi) duoc
nghién nat bang B6 loc té€ bao 70 pm (Falcon #352350) va huyén phu té bao duoc
chuén bi bing c4ch thu thap céc té bao trong méi trudng phan tach té bao tién than
té bao than kinh dém it gai (20% FBS/2 mM Glutamax (Gibco #35050-061)/1
mM natri pyruvate (Gibco #11360-070)/1% penixillin-streptomxcin (Invitrogen
#15140-122)/DMEM (Gibco #11960-044)). Huyén phi té bao duoc gieo vao binh
T75 pht poly-D-lysine (Thermo Fisher Khoa hoc #132704) va nudi ciy trong
khoang 2 tuan. Sau khi nudi cdy, binh duoc lic bang may lic quay
(WAKENYAKU #WB-101SRC) trong khoang 1 gio (37°C, 100 vong/phut) va
phan ndi phia trén dugce loai bé dé loai bd microglia. Sau d6, méi truong phan
tach t& bao tién than té bao than kinh dém it gai dugc thém vao binh, va hdn hop
nay cling duoc lic tuong tu trong khoang 22 gi (37°C, 200 vong/phiit), va phan
ndi phia trén dugc thu thap dé chuén bj céc té bao tién than t& bao than kinh dém
it gai.
(2) Danh gi4 su biét hoa té bio tién than té bao than kinh-dém it gai

Céc té bao tién than t& bao than kinh dém it gai duoc chuan bi dugce 1am
cho lo limg trong moi trudng biét hoa (2% B27 (Thermo Fisher Scientific, Inc.
#17504-044)/1% penixillin-streptomycin (Invitrogen Corporation #15140-
122)/10 ng/mL CNTF (PeproTech Inc. #AF-450-13)/DMEM (Gibco #11960-
044)), va cdy vao dia 96 giéng duogc phu poly-L-ornitin (FUJIFILM Wako Pure
Chemical Corporation #163-27421) trong didu kién 0,65x10* té bao/giéng, va trén
dia 384 giéng v6i didu kién 2x10° t& bao/giéng sir dung hé théng phan phéi tw

dong (LABCYTE #Echo555). Sau khi cdy t& bao, hop chit thir nghiém
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(triiodotyronin (T3) = 30 nM, hop chét vitamin D theo sang ché va GSK239512
=1 pM) duoc diéu ché trong mai trudng biét héa dugce bd sung & trén va céc té
bao duge nudi cdy trong 4 ngay. Sau khi nudi cdy, cac té bao dugc gieo trén dia
96 giéng duoc nhuém héa md mién dich chéng lai MBP bing cic phuong phip
sau: ¢b dinh (dung dich paraformandehit 4%, 30 phut, nhiét do phong), rira PBS,
xt 1y tham thdu mang (0,1% Trion X-100 (0,1%). SIGMA #X100-100ML)/PBS,
3 pht, nhiét d6 phong), ngdn chan (3% BSA (SIGMA #A9647-10G)/PBS, 1 gio,
nhiét d6 phong), phan Ung khang thé so cdp (khang thé MBP (abcam plc
#ab40390) , 2,5 pg/mL, 4°C, 24 gi0), rira PBS, phan ung khang thé tha cap (IgG
khéng thé Alexa488 (Thermo Fisher Khoa hoc, Inc. #A-11034), Spg/mL, nhiét do
phong, 1 gi®), Rira PBS va nhudém hat nhan (Hoechst33342 (DOJINDO #NU043),
10 pg/mL, nhiét do phong, 5 phut). Sau d6, hinh anh cta tung giéng dugc thu thap
bing kinh hién vi huynh quang (KEYENCE CORPORATION #BZ-X800), so
luong té bao duong tinh véi MBP va té bao duong tinh v6i Hoechst 33342 duge
do bang tng dung phan tich hinh anh (KEYENCE CORPORATION #BZ-X800
Analyzer), sau do ty 1& (s6 lugng té bao duong tinh véi MBP/s6 lugng té bao
duong tinh véi Hoechst33342) dd dugc tinh. Cac té bao dugc gieo trén dia 384
giéng da duoc xét nghiém chin doan PCR bang cach sir dung Bo cong cu TagMan
1 budc Cells-to-CT (Thermo Fisher Scientific, Inc. #A25602) va Hé théng xét
nghiém chan doan PCR QuantStudio 12K Flex (Thermo Fisher Scientific, Inc.
#4472380). Thi nghiém dugc thuc hién theo giao thirc kém theo bo. MBP (Thermo
Fisher Scientific, Inc. #Assay ID Rn00690616 m1) va B actin (Thermo Fisher
Scientific, Inc. #Assay ID Rn00667869 m1) di dugc str dung lam doan mdi va

cdc mirc d6 biéu hién cua timg loai dugc do va ty 16 (MBP/B actin) da duoc tinh.
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Phan tich duoc thuc hién bing cach st dung XLfit5 (IDBS) va cac gia tri tuong
d6i ctia gi4 tri trung binh ctia céc giéng dugc thém vao véi mdi hop chat duge tinh
bang cach trir di gi4 tri trung binh cia céc giéng duoc thém DMSO lam nén va
gia dinh gia tri trung binh cuia cac giéng dugc thém triiodotyronin (T3), hormon
tuyén giap, 12 100%.
(3) Két qua

Trong 4n phdm WO02013/107336, GSK239512 duge bio cdo la thuc day
su biét hoa té bao tién than t& bao than kinh dém it gai (OPC). 1 uM GSK239512
ého thay su ting cudng cao hon 1,8 14n trong biéu hién gen MBP so véi céc giéng
dugc bd sung DMSO trong dnh gid cia sdng ché. Cudng do hoat tinh nay duoc
thé hién theo ty 1& phan trim (sau ddy goi 1a co s& Ts) vdi gia dinh gia tri trung
binh ctia nhém DMSO 13 0% va gi4 tri trung binh ctia nhom triiodotyronin (T3) 1a
100%, din dén hoat tinh thac ddy 1a 18%. 1a,25-dihydroxyvitamin D3 khong c6
hoat tinh thic diy trong danh gid nay (hoat tinh thic diy 1a 0% & goc Ts). Mat
khéc, hop chét cta sang ché vé6i lugng 1 uM cho thay hoat tinh thtc day tir 20%
trd 1én O géc T; trong cac hop chét sau: A019, B002, B004, B005, B006, B007,
B008, B020, B021, B022, B023, B024, B026, B027, B028, B029, B030, B031,
B032, B034, B035, B036, B037, B040, B041, B042, B043, B047, B048, B049,
B051, B053, B054, B055, B056, B057, B053, B059, B061, B062, B063, B064,
B067, B070, B0O73 B080, B081, B082, B086, B087, C001, C019, C022, C035a,
C035b, C036a, C037aba, C043a, C045b, C049, CO51, C052, C053, C054, COS55,
C056, C057, D003, D004, D007, D008, D010, D012, D015, D017, D019, D023,
D024, D025, D029, D030, D0231, D03 , D037, D038, D041, D043, D044, D047,

D048. Hon nira, hoat tinh thiic diy tir 50% tré 1én & gbe T3 duge thé hién trong
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cac hop chét sau: B005, B006, B007, B008, B020, B022, B023, B028, B029,
B030, B031, B032, B034, B035, B036, B037, B041, B042, B043, B049, B053,
B054, B056, B057, B058, B063, B064, B080, B081, B086, B087, C001, C019,
C022, C036a, C037a, C049, C051, C053, C055, C056,C057,D019, D004, D010,
DO015.

T céc két qua trén, d 1am & duoc rang hop chét vitamin D theo sang ché
¢6 hoat tinh thic déy béng hodac cao hon hoat tinh ctia hgp chit GSK239512 phé
bién.

[Vidu 354]

Danh gid hoat tinh thiic d4y ctia qué trinh biét hda té bao tién than té bao than kinh

dém it gai cua chudt-2

Hoat tinh thic ddy qué trinh biét hoa té bao tién than té bao than kinh dém it gai
(OPC) cua cac hop chét vitamin D duge dénh gia bang phuong phap nhudém hoéa
md mién dich MBP.
(1) Téng hop cac té bao tién than té bao than kinh dém it gai cia chudt

Néo trude lay tir chu@f SD (Charles River Japan, 1 ngay tudi) da duoc
nghién nat bang bd loc té bao 70 um (Falcon #352350) va huyén phu té bao dugc
chuén bi bang cach thu thap cac té bao trong mdi trudng phan tach té bao tién than
té bao than kinh dém it gai (20% FBS/2 mM Glutamax (Gibco #35050-061)/1
mM natri pyruvate (Gibco #11360-070)/1% penixillin-streptomyxin (Invitrogen
#15140-122)/DMEM (Gibco #11960-044)). Huyén phu té bao dugc gieo vao binh
T75 phu poly-D-lyxine (Thermo Fisher Scientific #132704) va nudi cAy trong 10
ngdy. Sau khi nudi cay, binh duoc lic bing may lic quay (WAKENYAKU #WB-

101SRC) trong khoang 1 gid (37°C, 100 vong/phit) va phan ndi phia trén duge
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loai b6 d& loai bd microglia. Sau d6, méi trudng phan tich té bao tién than t€ bao
than kinh dém it gai duoc thém vao binh, va hdn hop nay cling dugc lac tuong tu
trong khoang 22 gio (37°C, 200 vong/phut), va phén nbi phia trén dugc thu thap
@8 chudn bi cc té bao tién than té bao than kinh dém it gai.
(2) Danh gia su biét hoa té bao tién than té bao than kinh dém it gai

Céc t& bao tién than t& bao than kinh dém it gai duge chuén bi duogc lam
cho lo limg trong méi trudng biét hoa (2% B27 (Thermo Fisher Scientific, Inc.
#17504-044)/1% penixillin—streptomycin' (Invitrogen Corporation #15140-
122)/1% natri pyruvate (FUJIFILM Wako Pure Chemical Corporation #191-
03061)/10 ng/mL CNTF (PeproTech Inc. #AF-450-13)/DMEM (Gibco #11960-
044)), va cdy vao dia 96 giéng  dugc phu poly-L-ornitin (FUJIFILM Wako Pure
Chemical Corporation #163-27421) trong didu kién 0,65x10* t& bao/giéng. Sau
khi cdy té bao, hop chét thir nghiém (triiodothyronine (T3) = 30 nM, dan xuét
vitamin D theo sang ché = 2 uM) duge diéu ché trong méi trudng biét hoa duge
thém vao tir trén va té bao dugc nudi cy trong 4 ngay. Sau khi nuéi cdy, cac té
bao duoc nhuém héa mién dich chdng lai MBP bang cac phuong phap sau: cb
dinh (dung dich paraformandehit 4%, 30 phut, nhiét do phong), ria PBS, xur ly
thdm thau mang (0,1% Trion X-100 (SIGMA #X100-100ML)/ PBS, 3 phut, nhiét
d6 phong), ngin chan (3% BSA (SIGMA #A9647-10G)/PBS, 1 gio, nhiét do
phong), phan tmg khang thé so cap (khang thé MBP (abcam plc #ab40390), 2,5
pg/mL, 4°C, 24 gi¢), ria PBS, phan Ung khang thé thir cip (IgG khang thé
Alexa488 (Thermo Fisher Khoa hoc, Inc. #A-11034), Spg/mL, nhiét dd phong, 1
gid), rira PBS va nhudm nhén (Hoechst33342 (DOJINDO #NU043), 10ug/mL,

nhiét d6 phong, 5 phtt). Sau d6, hinh 4nh cta timg giéng duoc thu thap bang kinh
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hién vi huynh quang (KEYENCE CORPORATION #BZ-X800), s6 lugng té bao

duong tinh v6i MBP va té bao duong tinh véi Hoechst 33342 duoc do bang tGng

dung phén tich hinh anh (KEYENCE CORPORATION #BZ-X800 Analyzer), sau

d6 ty 18 (sb luong t& bao duong tinh véi MBP/sd lugng té bao duong tinh véi

Hoechst33342) da dugc tinh.

(3) Két qua

Két qua duge trinh bay bang céc ky hiéu sau trong bang duéi ddy. Luu y

r??mg sur khac biét dang ké trong bang bén dudi thu dugce tir tht nghiém t duge thuc

hién trong nhém DMSO.
* <0,05

*x <0,01

ko <0,001

ko <0,0001

ns Khéng co su khéc biét dang ké

[Bang 5-1]

Tht nghiém 1

Tén hop chét Trung binh D 1éch chuén | Su khac biét
(S.D)) dang ké

DMSO 0,09 0,02

13 0,49 0,03 B

Hop chat B020 0,38 0,02 .

Hop chat B022 0,47 0,05 .
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Hop chét B023 0,50 0,04 SEEE
Hop chat B024 0,28 0,01 ok
Hop chit B026 0,38 0,03 ko
Hop chét B027 0,29 0,03 ok
Hop chit B029 0,31 0,05 SEEE
Hop chat B034 0,57 0,03 ok
Hop chit B036 0,59 0,05 ok
Hop chat B037 0,49 0,07 ok
Hop chit B040 0,59 0,03 ko
Hop chit B041 0,56 0,05 SRR
Hop chit B042 0,62 0,02 ko
[Bang 5-2]
Thr nghiém 2
Tén hop chét Trung binh Do léch chuin | Su khac biét
(S.D)) dang ké

DMSO 0,07 0,03

13 0,46 0,09 o
Hop chat B042 0,53 0,03 ok
Hop chéit B051 0,45 0,03 SEEE
Hop chat B055 0,56 0,02 Hokkk
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Hop chét B057 0,57 0,06 SELE
Hop chit B058 0,49 0,03 ok ko
Hop chat B064 0,61 0,03 *ok ok
Hop chat C036a 0,53 0,07 ook ok
Hop chat C036b 0,22 0,03 *okk
Hop chét C055 0,48 0,03 e e
Hop chat D019 0,57 0,04 SEEE
Hop chit D023 0,36 0,07 .
Hop chit D024 0,39 0,06 .
[Bang 5-3]
Thi nghiém 3
Tén hop chét Trung binh D6 léch chuan | Su khéac biét
(SD.) dang ké
DMSO 0,11 0,02
13 0,40 0,04 *k ok ok
Hop chit G001 0,34 0,03 ok sk ok
Hop chit G002 0,33 0,06 ook ok ok
Hop chit G003 0,47 0,03 ok ok
Hop chit G004 0,27 0,05 ok ok ok
Hop chét G005 0,34 0,05 -
Hop chéit F004 0,37 0,04 ok ok
Hop chét F005 0,40 0,04 .
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[Bang 5-4]

Thtr nghiém 4
Tén hop chat Trung binh Do 1éch chudn | Su khac biét

(S.D)) dang ké

DMSO 0,16 0,02
T3 0,44 0,03 SETE
Hop chét FO06 0,44 0,10 ok ok
Hop chat G007 0,34 0,05 sk sk ok
Hop chét 1004 0,44 0,04 sk sk
Hop chét 1005 0,43 0,04 rrrs
Hop chét 1006 0,51 0,05 sk ok

[Bang 5-5]

Thir nghiém 5
Tén hop chét Trung binh bo léch chuan | Su khac biét

(8.D.) dang ké

DMSO 0,17 0,03
13 0,45 0,05 kK
Hop chét FOO8 0,45 0,04 ok ok ok
Hop chat FO11 0,26 0,04 ok
Hop chat G008 0,36 0,06 ok sk ok
Hop chat G011 0,22 0,02 ok
Hop chat G012 0,22 0,04 *
Hop chat HO11 0,30 0,05 ok ok

[Bang 5-6]

Th nghiém 6

Tén hop chét Trung binh Do 1éch chuin | Su khéc biét
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(S.D.) dang ké
DMSO 0,16 0,05
T3 0,56 0,09 opot
Hop chit G013 0,55 0,08 okokok
Hop chit G014 0,44 0,05 SEET
Hop chat GO15 0,52 0,06 B,
Hop chét G017 0,52 0,05 sk
Hop chit G018 0,48 0,04 SEET S
[Bang 5-7]
Thi nghiém 7 -
Tén hop chét Trung binh bo 1éch chudn | Su khac biét
(SD.) dang ké
DMSO 0,18 0,06
T3 0,41 0,03 ok ko
Hop chat FOO1 0,29 0,06 *
Hop chit F002 0,31 0,06 ek
Hop chét FO03 0,32 0,08 o
Hop chét FO12 0,23 0,05 ns
Hop chat G016 0,37 0,07 .
Hop chat HO01 0,48 0,05 3k ok
Hop chit HO12 0,28 0,04 .
[Bang 5-8]
Thir nghiém 8
Tén hop chit Trung binh Do léch chuan | Su khéc biét
(S.D.) dang ké

DMSO 0,20 0,03
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T3 0,41 0,05 fHAE
Hop chat FO14 0,29 0,06 ok
Hop chét FO15 0,35 0,07 ok
Hop chét FO16 0,32 0,08 sk
Hop chat HO13 0,35 0,04 sk
Hop chit HO14 0,37 0,04 sk
Hop chat HO15 0,34 0,04 ko
Hop chat HO16 0,30 0,06 3
[Bang 5-9]
Thi nghiém 9
Tén hop chat Trung binh | Dd léch chudn | Su khac biét
(S.D.) dang ké
DMSO 0,19 0,02
13 0,43 0,05 I
Hop chit FO13 0,31 0,04 kK
Hop chat H002 039 0,08 Ak
Hop chit H003 0,30 0,04 4k
Hop chat 1001 0,30 0,05 sk
Hop chét 1002 0,31 0,04 ok
Hop chét 1003 0,33 0,06 ok ok
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Nhu duogc trinh bay trong bang 5-1 va 5-2, cac hop chat vitamin D, duoc
x4c nhan 14 tdc dong 1én thu thé vitamin D (VDR) trong Vi du 352, di thuc day
qua trinh biét héa ciia OPC trong dénh gia bing cach nhuém héa md mién dich
MBP. Ngoai ra, nhu thé hién trong Bang 5-3 dén Bang 5-9, cac hop chét vitamin
D, duoc x4c nhén 1a c¢6 hoat tinh yéu trén thu thé vitamin D (VDR) trong Vi du
352, ciing thic ddy qua trinh biét héa OPC. Theo két qua clia nghién ctru nay, da
lam r3 duogc ring cac hop chét vitamin D trong sang ché thuc day qué trinh biét
héa OPC doc 1ap véi hoat dong trén thu thé vitamin D (VDR).

Vi du 355]
Hoat tinh thiic ddy ctia cac hop chat trong qua trinh biét hoa té bao than kinh dém
it gai ctia té bao gbe than kinh & chudt (mNSC)

Viéc danh gia duoc thuc hién nhu sau theo phuong phép duoc bao cdo
trong NPL 2 (H. A. Shirazi et al., Experiment and Molecular Pathology, 2015, 98
(2), 240-245).

(1) Nudi cdy so cap té bao

Té bao gbc than kinh & chudt (NSC) OriCell Strain C57BL/6 (Cyagen
Biosciences Inc., Cat. No. MUBNF-01001) dugc st dung lam té bao géc than
kinh & chudt. Moi truomg ting trudng OriCell NSC (Cyagen Bioscience Inc., Cat.
No. GUXNX-90011) dugc st dung lam méi truong tang truong. Dbi v6i moi
truong nén NSC (100 mL) cé trong san pham nay, B27 (1 mL), Penixillin-
Streptomyxin (1 mL), Glutamin (1 mL), bFGF (20 pL), EGF (10 uL) va Heparin
(100 pL) di duoc thém vao dé chuln bi méi trudng ting trudng. C4c té bao goc
than kinh ctia chuét d3 dugce hoan nguyén trong binh T-25 bang cach st dung moi

trudng ting truong va tang sinh thanh té bao than kinh bing cach nuéi ciy huyén
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phu. Cac té bao duoc nhan rong bang cach truyén theo ty 1 phan chia=1:2 trong
ti Am CO, (5% CO,, 37°C, 4m) dé thu duogc sb lugng té bio cin thiét.
ACCUTASE (Innovative Cell Technologies, Cat. No. AT104) di duoc st dung
lam thudc thir chuyén héa.
(2) Chuén bi miu

Mboi trudng tang truéng OriCell NSC (Cyagen, Cat. No. GUXNX-90011)
duoc str dung 1am moi trudng biét hda. Voi méi truong co ban NSC (100 mL) ¢6
trong san pham, B27 (1 mL), Pgnjxillin—StreptomyXin (1 mL), Glutamin (1 mL),
va sau do6 1a FBS (2 mL) (Ceﬁ Culture Bioscience, Cat. No. 171012) dugc thém
vao dé chuin bj moi truomg biét hoa. Moi truong biét hoa chira chét thu nghiém
da duoc chuan bi dé dat duoc néng dd muc tiéu cudi cung b%mg cach pha loang
dung dich chtra hop chat 20 mM trong DMSO thanh 10 14n v6i DMSO va sau do
thanh 2x10%14n v6i méi trudng biét hoa. Moi truong biét hoa khong co chit phu
gia dé dbi chimg da duoc didu ché bang cach pha loing DMSO thanh 2x10° lan
v6i mdi trudng biét hoa dé c6 ndng do cudi cung 12 5x10°%.
(3) Cam tng biét hoa va xir Iy mau

Céc t& bao gdc than kinh ciia chudt duge cdy vao dia 96 giéng dugc phu
poly-L-Lyxin/Laminin & mat do té bao 12 2.0x10* t& bao/100 pL/giéng bing cich
sir dung moi truong biét hda va qua trinh nuoi céy duoc bt dau trong tu 4m CO,
(5% CO,, 37°C, 4m). Ngay hom sau, mdi trudng duge thé bang mai trudng biét
héa c6 chira chat thir nghiém hodc mbi trudng biét hda khong chira chét phu gia
dé dbi chimg va viéc dénh gid chat thir nghiém (N = 5) dugc bat dau (ngay 0).
MBoi trudng duge thé mdi ngay bang 60% moi trudng trong giéng. Vio ngay tht

10, céc té bao da dugc ¢b dinh va duge nhuém hdéa moé mién dich.
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(4) Nhudm hoéa mé mién dich

Sau khi loai bd méi trudng, cic té bao duge ¢ dinh bang cach thém 100
uL 4% paraformandehit-PBS va duoc ¢ nhiét d phong trong 30 phut. Tiép theo,
cac té bao duoc rira 3 1an bang PBS, 100 pL ctia 5% Huyét thanh dé/PBS duoc
thém vao d6 va hon hop nay duoc t & nhiét dd phong trong 30 phut dé thuc hién
xtr 1y ngén chin va thim thiu mang. Tiép theo, dung dich nay duoc thé bang 100
ulL dung dich khang thé so cép (dung dich 3% BSA/PBS duge bd sung véi 1/200
14n luong khang thé khang GalC (chudt IgG3, Millipore, Cat. No. MAB342)) va
1 6 4°C qua dém. Sau khi cac té bao dugc rira 3 lén bang dung dich 3% BSA/PBS,
dung dich nay duoc thé bang 100 uL dung dich khang thé thir cip (dung dich 3%
BSA/PBS duoc bd sung bang 1/500 lan lugng khang thé thir cAp Alexa Fluor 488
IgG Khéang chudt (H+L) tir Dé (Thermo Fisher Scientific, Inc., Cat. No. A-11001)
va véi 1/1000 1an luong Hoechst 33342 (Thermo Fisher Scientific, Inc., Cat. No.
H3570)) va t 6 nhiét dd phong trong 2 gio. Sau khi cac té bao duoc rira 3 1an bang
PBS, 100 pL PBS da dugc thém vao cac giéng va cac giéng duoc chup anh bang
kinh hién vi huynh quang. Hinh anh dugc chup trong ciing diéu kién trong tat ca
cac giéng va huynh quang xanh lam va huynh quang xanh luc dugc chup dong
thoi. |
(5) Pinh lugng ty 1& biét héa té bao

Bang cach st dung phan mém dém té bao lai dwgc cung cap trong kinh
hién vi huynh quang (Keyence, BZ-X700), cac diém huynh quang mau xanh luc
va huynh quang xanh lam cung dinh vi da dugc trich xuat va sd luong cac diém
ndy duoc xac dinh 14 tdng sb t& bao duong tinh véi GalC, va tj 18 biét hoa té bao

thn kinh dém it gai dugc tinh bang phép tinh sau: tdng sb té bao dwong tinh véi
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GalC/sb luong hat nhan (sb diém huynh quang mau xanh lam). Thir nghiém khac

biét dang ké dugc thuc hién bang thir nghiém t gitta nhém khong c6 chét phu gia

va nhom co6 thém mau.

(6) Két qua

Két qua duoc trinh bay trong bang sau. Trong thi nghiém nay, viéc xir ly

té bao gbc thin kinh (NSC) véi 1000 nM lo,25-dihydroxyvitamin Ds

(10,25(OH),D3) cho thay hoat tinh thic day gip 1,5 14n trong qua trinh biét héa

t& bao thin kinh dém it gai duong tinh v&i Gal/C. Pay 1a két qua gan nhu tuong

tu nhu trong NPL 2. Mat khac, hop chét cua sang ché cling thé hién hoat tinh thic

déy qua trinh biét héa t€ bao than kinh dém it gai b%mg hodc cao hon hoat tinh ctua

1a,25(OH),Ds.
[Bang 6]

Thir nghiém 1

Tén hop chit |Nong dd | Ty 1é duong tinh véi | Giatri P | Sy khéc
(nM) Gal/C biét dang
Qié tri trung binh (sai ke
s0 chuan)
Chat mang |- 8,38 (0,50)
10,25(0OH),Ds | 10 12,10 (0,80) 0,00439 | **
100 12,36 (0,30) 0,00295 | **
1000 13,17 (0,49) 0,00013 | ***
D004 10 12,61 (0,44) 0,00022 | ***
100 15,55 (0,39) 0,000003 | ***
1000 16,76 (0,76) 0,000015 | ***
D023 10 8,63 (0,47) 0,71990
100 11,51 (1,38) 0,66065
1000 12,19 (0,67) 0,00192 | **
D042 10 12,25 (0,62) 0,00127 | **
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100 14,27 (1.76) 0,01249 |*

1000 15,80 (0.44) 0,000003 | ***
D043 10 12,81 (0.68) 0,00079 | ***

100 12,27 (0.91) 0,00567 | **

1000 16,09 (1.88) 0,00415 | **
D044 10 9,10 (0.85) 0,48634

100 8,22 (0.47) 0,81953

1000 12,37 (0.99) 0,00717 | **
D045 10 11,46 (0.72) 0,00820 | **

100 12,01 (0.69) 0,00288 | **

1000 14,93 (1.29) 0,00149 | **

(*: <0.05, **: <0.01, ***: <0.005)

[Vi du 356]

Panh ei4 hoat tinh thic ddy qua trinh biét héa té bao tién than té bio than kinh

dém it eai bing cach st dung chudt loai bd thu thé Vitamin D (VDR)

Hoat tinh thic d4y qua trinh biét hoa té bao tién than té bao than kinh dém it gai
(OPC) ciia céc hop chit vitamin D dugc dénh gid bing cach st dung cac té bao
tién than té bao than kinh dém it gai co nguén géc tUr chuot bi loai bé VDR.
(1) Téng hop té bao gbc than kinh tir chudét VDR KO

Nguyén sinh hach nén thu dugc tir chugt VDRKO_Alop_fsI (VDR
V256fs) (Tokushima University, bao thai 16 ngay tudi) duoc nghién nat bang bo
loc té bao 70 um (Falcon #352350) va huyén phu té bao dugc chuén bi bang cach
phuc héi trong méi trudng ting trudng té bao gbe than kinh cta chudt (2 mM
Glutamax (Gibco #35050-061)/1% B27 (Thermo Fisher Scientific #17504-

044)/1% penixillin-streptomyxin (Invitrogen #15140-122)/40 pg/mL yéu t6 ting
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trudng nguyén bao soi co ban tai td hop & ngudi (R&D # 236-EG)/20 pg/mL Yéu
t6 ting trudng biéu bi tai td hop & ngudi (R&D #233-FB/CF)/50 IU/mL heparin
natri (FUJIFILM Wako Pure Chemical Corporation #081-00136)/DMEM/F-12,
khong glutamine (Gibeo #21331-020)). Huyén phi té bao dugc gieo vao binh T75
(Thermo Fisher Scientific #132704) va qu4 trinh m¢6 rong té bao duoc thuc hién.
Céc té bao thu duoc tir qua trinh nuoi céy mo rong dugce st dung lam té bao géc
than kinh.
(2) Téng hop cac té bao tién than té bao thin kinh dém it gai tir cc t€ bao gdc
than kinh c6 ngudn gbc tir chudét VDR KO

Té bao gdc than kinh duogc 1am cho lo limg trong méi trudng biét hoa té
bao gbe than kinh (2 mM Glutamax (Gibco #35050-061)/2% B27 (Thermo Fisher
Scientific #17504-044)/1% penixillin-streptomyxin (Invitrogen #15140-122)/ 1%
Huyét thanh bao thai bo (SIGMA-ALDRICH #173012-500ML)/DMEM/F-12,
khong ¢6 glutamin (Gibco #21331-020)) va dugc gieo cdy trong diéu kién 1.0x107
té bao/dia trong dia 15 cm dugc phu bang poly-D-lyxin (SIGMA-ALDRICH
#P7886)/laminin (SIGMA-ALDRICH #1.2020). Sau khi gieo cdy, mdi trudong
dugc thay déi mdi 1an tir 3 dén 4 ngay, cac té bao dugc phuc hdi sau qua trinh
nudi cdy biét hoa trong 12 ngay va cac té bao duong tinh véi PDGFRo. duge phuc
hdi bang cach sir dung bdé MicroBeads CD140a (PDGFRa), chudt (Miltenyi
Biotec #130-101-502) dé chuan bi c4c té bao tién than té bao than kinh dém it gai
cua chudt VDR KO.
(3) D4nh gié su biét hoa té bao tién than té bio than kinh dém it gai

Céc té bao tién than t& bao than kinh dém it gai c6 ngudn g tir chudt

VDR KO dugc chuén bi d& duge cho lo Itmg trong mdi trudng biét héa té bao tién
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than té bao théan kinh dém it gai (2% B27 (Thermo Fisher Scientific #17504-
044)/1% penixillin-streptomyxin (Invitrogen #15140-122)/10ng/mL.  CNTF
(PeproTech #AF-450-13)/DMEM/F-12, khong chua glutamin (Gibco #21331-
020)) va duogc gieo ciy trén dia 96 giéng dugc phi poly-L-ornitin (FUJIFILM
Wako Pure Chemical Corporation #163 -27421) trong didu kién 2.0x10 * té
bao/giéng. Sau khi gieo cly té bao, hop chat thir nghiém (hop chat vitamin D theo
sang ché = 1000 nM) duge diéu ché trong méi trudng biét hoa duge bd sung tir
trén va té bao dugc nudi cdy trong 4 ngay. Sau khi nudi cdy, cac té bao dugc
nhuéfn héa md mién dich chéng lai MBP bz“mg cac phuong phap sau: ¢ dinh
(dung dich paraformandehit 4%, 30 phut, nhiét d6 phong), rora PBS, xur ly thim
thAu mang (0,1% Trion X-100 (SIGMA-ALDRICH #X100- 100ML)/PBS, 3 phut,
nhiét d6 phong), Chan (5% Huyét thanh dé binh thudng (Abcam #ab7481)/PBS,
| gid, nhiét d6 phong), phan tng khang thé so cap (khang thé MBP (BIO-RAD
#MCA409S), pha loang 100 lan, 4°C, 24 gid), rira PBS, phan tng khang thé tha
cip (IgG khang chudt Alexa488 (Thermo Fisher Scientific #A-11006), 4 pg/mL,
nhiét d6 phong, 1 gid), rita PBS, nhuém hat nhan (Hoechst33342 (DOJINDO
#NU043), 1 pg/mL, nhiét dd phong, 15 phut). Sau d6, hinh anh cta tung giéng
duoc thu thip bang kinh hién vi huynh quang (KEYENCE CORPORATION #BZ-
X800), s6 luong té bao duong tinh véi MBP va té bao duong tinh v6i Hoechst
33342 (tdng sb té bao) duoc do bang tng dung phan tich hinh anh (KEYENCE
CORPORATION #BZ -X800 Analyzer), sau d6 tinh toan ty 1¢ s6 lugng té bao
duong tinh v6i MBP/sé luong té bao duong tinh v6i Hoechst33342 (tong so té

bao), sau d6 tinh todn ty 1€ cua cac té bao d6 véi nhém DMSO.
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(4) Két qua
Két qua duoc trinh bay bang cac ky hiéu sau trong bang dudi dy. Luu y
rang su khac biét dang ké trong bang bén duéi thu dugc bang thir nghiém t duoc

thuc hién trong nhom DMSO "*" véi su khac biét dang ké <0,05.

[Bang 7]
Tén hop chét Trung binh Do 1éch chuan | Su khac biét
(S.D.) dang ké
DMSO 100,0 22,2 |
Hop chat G005 215,1 34,9 *

Hop chit theo sang ché ciing thuc diy céc té bao tién than té bao than kinh
dém it gai thu duoc tir chudt bi loai bo VDR. Tur két qua cua tht nghiém nay, da
lam 13 duoc rang VDR khéng can thiét cho qua trinh biét hoa té bao tién than té
bao than kinh dém it gai.

[Vidu 357]

Panh gia hoat tinh ting trudng canxi & chudt binh thuong

Hoat tinh ting canxi cda cac hop chét vitamin D theo sang ché dugc x4c nhén 1a
¢6 hoat tinh yéu (hoat tinh tac dong qua gen) trén thu thé vitamin D (VDR) trong
Vi du 352 d3 dugc danh gia.

Sau khi 1am cho chudt C57BL/6J (7 tuén tudi, duc) thich nghi trong 1 tudn,
nhitng con chudt ndy duge chia thanh cac nhém 5 con chudt dya trén trong luong
co thé va bét dAu sir dung hop chét hozc chit mang. Dung dich st dung dugc dung
1a hop chét (trong etanol) hodc etanol dugc pha lodng 100 1an v6i 0,1% Trion X-

100 (SIGMA #X100-100ML)/nuée mudi va viéc sit dung dudng udng 1ap lai moi
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ngay mot lan duoc thuc hién. Sau khi str dung trong 2 tudn, tro ttr duoc thue hién
bang cach rut sach mau trong trang thai gdy mé toan than. Nong d6 canxi cia mau
huyét thanh thu duoc duge do bang may phan tich tu dong (may phén tich tu dong
Hitachi 7180).
Két qua

Hoat tinh tdng canxi ciia hgp chit theo sang ché duqé trinh bay trong bang
duéi day.
[Bang 8]

Tht nghiém 1

Hop chét Liéu Néng dd | Pham vi fiao
luong huyét thanh | dong cua ndng
(ug/kg) | canxi (mg/dL) | do canxi
(mg/dL) (mg/dL)
Chét mang - 8,9
la,25-dihydroxyvitamin Ds 0.6 10,2 1,3
2 12,9 4,0
Hop chit G004 20 8,9 0
60 8,8 -0,1
200 9,0 0,1
Hop chit G005 20 9,1 0,2
60 9,1 0,2
200 9,0 0,1
Hop chit G006 20 8,9 0
60 8,9 0
200 8,6 -0,3

Trong thir nghiém nay, st dung 10,25-dihydroxyvitamin D; lam tang nong

d6 canxi huyét thanh tir lidu thap 0,6 pug/kg va pham vi dao dong cua ndng do
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canxi 12 4,0 mg/dL véi lidu 2 pg/kg, din dén két qua 12 tinh trang ting canxi m4u.
Mt khéc, hop chét theo séng ché, c6 hoat tinh yéu (hoat tinh tac ddng qua gen)
dbi vé6i thu thé vitamin D, khong 1am ting ndng do canxi huyét thanh ngay ca &
lidu cao gip 10 14n hodc hon lidu cua la,25-of- dihydroxyvitamin Ds (2,0 pg/kg).
Két qua nay cho thy rd rang rang hop chat clia sang ché di dugc tach ra véi hoat
tinh cia canxi.

[Vi du 358]

DPanh gia su thdm nhip ndo ¢ chudt

Thit nghiém 1 [nghién ctu st dung 1 mg/kg]

Hop chit thir nghiém (10 mg/mL trong etanol) dugc pha lodng 100 14n véi
0,1% Trion X-100 (SIGMA #X100-100ML)/nuéc mudi dé chuan bi dung dich str
dung. Dung dich ding dugc cho chudt C57BL/6J (8 tudn tudi, duc, n = 3) udng
v&i mét lidu duy nhat (1 mg/kg). Chudt duge an tir & 6 diém 0,25, 0,5, 1, 2, 4 va
8 gio sau khi dung thudc, ddng thoi tién hanh 14y mAu huyét twong va ndo. Sau
khi diéu ché chét ddng nhét tir ndo da thu thap bang Tissue Lyser II (QIAGEN
#85300), axetonitril dugc thém vao chét dong nhét va chét ddng nhét nay dugc ly
tam (12000 vong/phut, 5 phut) dé chiét hop chét thir nghiém di st dung c6 trong
ndo. Tuong tu, huyét twong dugc bd sung axetonitril va tich ly tdm dé chiét hop
chét thir nghiém da st dung c6 trong huyét trong. Mdi mau chiét xuét dugc dung
dé do ndng d6 ctia hop chat thir nghiém dugc st dung bang cach ding LC/MS/MS
(SHIMADZU UFLC/MS/MS (8050)).

Bang sau ddy cho thdy két qua (trung binh + d¢ 1éch chuan (S.D.)) cia
viéc do ndng dd trong mau va ndng do trong ndo cua timg hop chét dugc dénh gia

& gia tri t6i da cua ndng do trong nio (Cmax nio). Ngoai ra, bang ciing trinh ty 1&
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ndng do trong ndo/ndng d6 trong mau thu duge bang cach chia timg ndng dd trong

nio (gia tri trung binh) cho ndng do trong mau (gia tri trung binh)).

[Bang 9-1]
[Bang 9-1]
Hop chét Gi4 tri tdi da ctia ndng do trong ndo Ti 1& ndéng d6
Ndng db trong méu | Nong do trong ndo | ong ndo/mau
(trung binh * SD, | (trung binh £ SD,
nM) nM)
B018 841+197 533+197 0,63
B020 676+175 410423 0,61
B021 320+53 237433 0,74
B022 316+84 529453 1,67
B023 248+28 852448 3,44
B024 431+46 652485 1,51
B026 218431 384440 1,76
B027 126+14 414+40 3,29
B029 161440 156+15 0,97
B034 25149 562+50 2,24
B036 61+11 68+36 1,12
B037 88+19 74+£17 0,84
B040 70+£10 153435 2,18
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Hop chét Gi4 tri toi da cia ndng do trong nio Ti 16 ndng dd

Nbéng d6 trong méu | Nong d6 trong ndo | rong nao/mau

(trung binh £ SD, | (trung binh £ SD,

nM) nM)
B041 207+59 317+19 1,53
B042 797 60+5 0,75
B043 | 74+1 .80:l:9 1,08
B045a 530+97 185+116 0,35
B045b 444+113 109+22 0,25
BO51 304435 644+92 2,12
B055 309+17 327+£28 1,06
BO057 271+16 14148 0,52
B058 78+15 67£9 0,86
B064 72+11 38+12 0,53
C002 402+38 156+14 0,39
C006 510+55 239+23 0,47
Co19 335485 614+153 1,83
C036a 849+40 566+89 0,67
C036b 853+89 495+16 0,58
C039 132+15 101+8 0,77
CO055 190+23 338+36 1,78
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Hop chat Gi4 tri t8i da ctia ndng d6 trong ndo Ti 1& néng dd
Ndng db trong mau | Nong dd trong néo trong ndo/mau
(trung binh + SD, | (trung binh * SD,
nM) nM)
C059 167+29 241+21 1,44
D019 280+£53 811+163 2,89
D023 580+£107 595423 1,03
D024 368+26 726+88 1,97

Thir nghiém 2 [nghién ctru st dung 0,2 mg/kg]

Hop chét thir nghiém (2 mg/mL trong etanol) dugc pha lodng 100 1an véi 0,1%
Trion X-100 (SIGMA #X100-100ML)/nudc mudi dé chuén bi dung dich st dung.
Dung dich dung dugc cho chudt C5 7BL/6J (8 tuan tudi, duc, n=3) uéng vGO1 mot
lidu duy nhét (0,2 mg/kg). Chudt dugce an tir & 6 diém 0,25, 0,5, 1, 2, 4 va 8 gio
sau khi dung thudc, déng thoi tién hanh 14y mau huyét twong va ndo. Sau khi didu
ché chét ddng nhat tir ndo da thu thap bang Tissue Lyser 1T (QIAGEN #85300),
axetonitril duge thém vao chat dong nhat va chit ddng nhat nay duoc ly tAm
(12000 vong/phut, 5 phut) dé chiét hop chat duge str dung c6 trong ndo. Tuong
tu, huyét tuong duge bd sung axetonitril va tach ly tdm dé chiét hop chat thir
nghiém da st dung c6 trong huyét twong. Mdi mau chiét xut duoc ding dé do
nodng d6 cua hop chit thtr nghiém duge st dung bang cach dung LC/MS/MS
(SHIMADZU UFLC/MS/MS (8050)).

Bang sau day cho thay két qua (trung binh + d léch chuén (S.D.) ctia phép
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do ndng d6 trong mau va néng do trong ndo clia moi dan xuat duge danh gia & gia
tri tdi da cia néng do trong nio (Cmax ndo). Ngoai ra, bang cho théy ty 1€ nong
d6 trong nio/ndng do trong méu thu dugc bang cach chia timg ndéng do trong ndo

(gia tri trung binh) cho ndng do trong mau (gid tri trung binh)).

[Bang 10]
Gi4 tri tdi da cia ndng do trong ndo o

Hoo chét [ea - - - - — Ty 1é ndng do

op chat | Nong d6 trong mau | Nong do trong nao | ong ndo/mau
(nM) (pmol/g)

G004 72,2+10,4 171,2437,4 2,35
G005 84,1+9,7 140,8+17,6 1,67
G006 58,9+0,5 137,8+11,5 2,38

T4t c& cac hop chét theo séng ché cho théy ty 18 ndng do trong nio/ndng
dd trong méau 1a tu 0,25 dén 3,44 ngay ca trong diéu kién dung qua dudng miéng.
Theo NPL 5, ty 1@ néng do trong nﬁo/néng dd trong mau cua la,25-
dihydroxyvitamin D3 dugc bdo cdo la 0,007 + 0,003. Do dd, céc hop chét theo
sang ché 6 thé dugc chimg minh 13 da ci thién dang ké kha nang thdm nhép vao
hé than kinh trung uong so v6i 10,25 —dihydroxyvitamin Ds.
[Vidu359]

Panh gia hoat tinh thic day tai tao myelin trong md hinh cuprizon cia chudt

Chudt C57BL/6J (8 tudn tudi, giéng duc) dugce cho an ché d6 an c6 chta
0,3% cuprizon (bis(xyclohexanon)oxaldihydrazon) (Research Diets, Inc.
#D17042709) trong 6 tudn dé kich thich qua trinh khir myelin. Sau d6, nhiing con
chudt nay duge chia thanh cac nhém 8 con dua trén trong luong co thé, ché do an

duoc chuyén sang ché d6 an khong c6 cuprizon (Research Diets, Inc. #D10001)
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va bit du st dung hop chit hoic chit mang. Dung dich sir dung 1a hop chét (trong
étanol) hodc etanol duge pha lodng 100 lan véi 0,1% Trion X-100 (SIGMA
#X100-100ML)/nuéc mudi va viée st dung dudng udng l3p lai mi ngay mot lan
duoc thuc hién. Sau 4 tudn dung thudc, nhimg con chudt d& dugc an tr, twdi mau
br?mg dung dich paraformandehit 4%, va sau do6 dugc tién hanh léy mau nfo. Mau
ndo thu dugce dugc nhing vao parafin dé chuin bi mau vat mat cit vanh tai Bregma
+1. MAu vt duoc nhuém béng Luxor Fast Blue (LFB) dé hinh dung vo myelin va
thu duoc hinh anh bing kinh hién vi huynh quang (KEYENCE #BZ-X710). Vung
thé chai va ving nhuém duong tinh LFB trong thé chai ctia hinh anh mau bénh
phim thu duge duge do bang Gng dung phan tich hinh 4nh (KEYENCE #BZ-
H3C/BZ-H3XD) va ty 1& (vung nhuém duong tinh LFB trong thé chai/ving thé
chai) da dugc tinh. Nhoém nguyén ven 1a nhém khong mang mAam bénh, nhém con
nguyén ven va nhom dbi chimg duoc 14y mau sau khi cho &n ché d6 an c6 chta
0,3% cuprizon trong 6 tuan.

Két qua dugc trinh bay trong bang sau. Trong bang, ty 1& ving nhudm
duong tinh LFB trong thé chai/ving thé chai ctia nhém khdng duge diéu tri, duoc
chop @n bang ché d6 an khéng c6 cuprizon trong 6 tuln, duoc cho 1a 100%. Két
qua 1a, nhom déi chimg, dugc cho an béng ché dd an c6 chira cuprizon trong 6
tudn, d4 giam ty 1& nay xubng con 23,6% va dugc xac nhan 1a c6 tién trién trong
qua trinh khtr myelin. Nhom trong dé ché d6 an c6 chira cuprizon duge cho an
trong 6 tun va chuyén sang ché d6 an khong c6 cuprizon, va chit mang dugc sir
dung, di cai thién ty 1€ dién tich nhuém duong tinh LFB /dién tich vung thé chai

16n 50,1%. Mat khéc, trong s6 cdc nhém dugc cho an ché do an c6 chia cuprizon
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trong 6 tuan va chuyén sang ché d6 an khong c6 cuprizon, cidc nhém st dung hop

chit B034, B043 va D023 d3 cai thién ty 1 dién tich nhuém dwong tinh LFB/dién

tich ctia thé chai 1én 88,1%, 84,9% va 87,0%, ddng thoi thic ddy déng ké qua

trinh tai tao khir myelin so v6i 50,1% & nhom ma chit mang duoc sir dung. Ngoai

ra, GSK239512 dugc md ta trong 4n phim W02013/107336 dugc danh gia trong

thir nghiém dé cho thay ty 1¢ dién tich nhuém duong tinh LFB /dién tich ving thé

chai la 45,8%, trong d6 khong c6 hoe_it tinh thtc ddy tai tao khir myelin nao dugc

thé hién so v6i nhom st dung chat mang.

[Bang 11]

Tén hop chit Liéu lugng Ty 1& (%): fong nhuom duong tinh
LFB/viung thé chai
mean S.D.
Chua dugce xu ly 100,0 14
Déi chimg 23.6 5
Chét mang 50,1 16
Hop chdt B034 | 6 pg/kg 88,1 26
Hop chidt B043 | 2 pg/kg 84,9 18
Hop chit B023 | 20 pg/kg 87,0 | 26
GSK239512 10 mg/kg 45,8 24

Tix cac két qua trén, cb thé thay rang hop chét vitamin D theo sang ché c¢6 hoat

tinh thic ddy tai td hop manh hon so v6i hop chat phd bién (GSK239512) ma

duoc bao c4o 13 bidu hién hoat tinh thic ddy trong qua trinh biét héa té bao tién

than té bao than kinh dém it gai.
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YEU CAUBAO HO
1. Hop chét vitamin D dugc biéu thi bang céng thiic (1) sau ddy hodc mudi
duoc dung hoac solvat cia chung

[Cong thic hdéa hoc 1]

[Trong cong thic, R biéu thi cho bat ky cAu triic nao ctia Ra, Rb, Re, Rd hoac Re
trong cac cong thuc sau

[Cong thuc hda hoc 2]

Ra Rb 5 Rc
3
N N R f\N R A R'3 r“VQ\N R23
1 10 N R'?
R R4 R N
R24
R2

Mobi R!, R?, R® va R'® ddc 14p biéu thi cho nhém alkyl tir C; d&én Cs duge

Rd Re g2 g2

thé tly ¥ bang 1 dén 3 nguyén tir halogen, nhém xycloalkyl tir C3 dén Cs, nhém
alkoxy tir C; dén Cs duoc thé tiy v bang 1 dén 3 nguyén tir halogen, nguyén tu
halogen, hoac nguyén tir hydro

M&i R?, R, R? va R" déc 1ap biéu thi cho nguyén tir hydro, nhém hydro,
hoic nhém alkyl tir C; dén Cs duoc thé tiiy y bang 1 dén 3 nguyén ti halogen.

(Trong d6, khi mdi R', R3, R® va R'® doc 1ap biéu thi cho nhém alkoxy tir C; dén
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Cg dugc thé ty v bellngr 1 dén 3 nguyén ttr halogen, hodc nguyén tir halogen, mdi
R2, R* R® va R", ma thé cling nguyén tir cacbon véi R!, R?, R8, hodc R, khong
phai 1a nhém hydroxy.)

M3i RS, R7, R'2, R'3, R RS, RIS, R!7, RI8 R1, R, R?!, R, va R doc
1ap biéu thi cho nguyén tir hydro, nhém alkyl tir C, dén Cg duoc thé tiy y bang 1
dén 3 nguyén tir halogen, hodc nhém xycloalkyl tir C3 dén Cg

Mbi cip R! va R% R® va R* R®va R7, R"va R, R2va R, R™ va R,
R®va R, Rl_8 va R", R va R?', va R? va R® ¢6 thé dugc lién két véi nhau dé
tao thanh cém truc vong ¢o tu 3 dén 5 canh

R’ bidu thi cho nguyén tir hydro, nhém alkyl tir C; dén Cg duoc thé tuy v
bang -OR*! hodc nhém alkyl tir C3 dén Cg duge thé tiy y bang -OR!, va R
biéu thi nguyén ti hydro hodc nhém alkyl tir C; dén Cy

R2* bidu thi cho nguyén tr hydro, nhém alkyl tir C; dén C; hodc nhém
alkylsulfonyl tir C; dén C;

Héa hoc 1ap thé tai C-2 trong vong pyrrolidin (Rb) biéu thi cho hodc cdu
hinh (R) hodc c4u hinh (S)

Mbi X! va X2 doc 14p biéu thi cho nguyén tir hydro hodc nhém alkyl tir C,
dén Cs, hodc X! va X2 cling nhau tao thanh nhém metyliden, hodc -(CHa)y- (trong
d6 m 14 sé nguyén tir 2 dén 5) |

X3 biéu thi cho nhém CH, hodc nhém C=CH, (trong d6, khi X' va X?clng
nhau tao thanh nhém metyliden, thi X® khong phai 1a nhém C=CH,).

n biéu thi cho s nguyén tir 1 dén 3.

Héa hoc 14p thé ctia nhém hydroxyl tai C-1 biéu thi cho hodc c4u hinh (R)
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hodc c4u hinh (S)
Héa hoc 1ap thé cita nhém metyl tai C-20 bidu thi cho hodc cau hinh (R)
hodc cAu hinh (S).].
2. Hop chét vitamin D theo diém 1, hoic mudi duge dung hoic solvat cta
chung, trong do:
| hop chét vitamin D biéu thi boi cong thic (1) duge biéu thi bdi cong thire

(1A) sau:

[Cong thuc hoa hoc 3]

[Trong cong thuc, R bidu thi cho bt k¥ cu tric ndo cua Ra, Rb, Rc, Rd hodc Re

trong cac cong thirc sau

[Cong thuc hoa hoc 4]
Ra Rb Rc Rd Re
RS R15 R4 R22
&N ;‘\N R3 ;f\N R ;\ R13 ;:\N/\%R%
R1 R4 R10 N R12 l\/N
) R16 0 SR24
R R 17
R18 R19

M5i R!, R, R® va R doc 1ap biéu thi cho nhom alkyl tir C; dén Cg dugc
thé tuy ¥ bang 1 dén 3 nguyén tir halogen, nhom xycloalkyl tir Cs dén Cs, nhém

alkoxy tir C; dén Cs dugc thé tuy y bang 1 dén 3 nguyén tir halogen, nguyén ti
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halogen, hodc nguyén tir hydro

M3i R2, R, R® va R!! déc lap biéu thi cho nguyén tir hydro, nhém hydro,
hodic nhém alkyl tir C; dén Ce duogc thé tiry y bing 1 dén 3 nguyén tir halogen.
(Trong dé, khi m3i R!, R%, R® va R'® doc 14p bidu thi cho nhém alkoxy tir C; dén
Ce duoc thé tiy ¥ bang 1 dén 3 nguyén tir halogen, hodc nguyén tir halogen, mdi
R2, R*, R° va R!, ma thé ciing nguyén tir cacbon v6i R!, R?, R®, hogc R!°, khong
phai 1a nhom hydroxy.)

Mbi R'2, R R RS, R'®, R17, R'8 R", Rz_z,'vé R ddc lap biéu thi cho
nguyén tir hydro, nhom alkyl tr C, dén Cs duoc fﬁé’ tly v bang 1 dén 3 nguyén tir
halogen, hodc nhom xycloalkyl tir C; dén Cs

M3i cap R! va R2, R? va RY, R® va R?%, R® va R", R"? va R®, R va R",
RI6 va R, R' va RY, va R?? va R® ¢6 thé duogce lién két véi nhau dé tao thanh
cAu truc vong cé tir 3 dén 5 canh.

R2* biéu thi cho nguyén ti hydro, nhém alkyl tir C; dén Cs hodc nhém
alkylsulfonyl tur C, dén Cs

Mbi X! va X2 doc 14p biéu thi cho nguyén tir hydro hodc nhom alkyl tir C,
dén Cs, hodc X! va X? cliing nhau tao thanh nhém metyliden, hogdc -(CHy)m- (trong
d6 m 12 s6 nguyén tur 2 dén 5).

X3 biéu thi cho nhém CH; hodc nhém C=CH, (trong d6, khi X' va X? cling
nhau tao thanh nhém metyliden, thi X? khong phai 1a nhém C=CH,)

n biéu thi cho sb nguyén tir 1 dén 3

Hoa hoc 1ap thé ctia nhém metyl tai C-20 bidu thi cho hodc cau hinh (R)

hodc cAu hinh (S).]
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3. Hop chét vitamin D theo diém 2 hoic mudi duge dung hoic solvat cia
no, trong do:

trong cong thuc (1) & trén

M3i R!, R3, R® va R!° doc 1ap biéu thi cho nhém alkyl tir C; d&én Cg dugc
thé tiy y bang 1 dén 3 nguyén it flo, nhém xycloalkyl tir Cs dén Cg, nhém alkoxy
tir C; dén Cg duoc thé ty y bang 1 dén 3 nguyén tir flo, nguyén tir flo, hodc nguyén
tr hydro.

Mbi R2, R*, R® va R doc 14p biéu thi cho nguyén ti hydro, nhém hydro,
hodic nhém alkyl tir C; dén C; dugc thé tuy y bang 1 dén 3 nguyéﬁ tr flo. (Trong
d(’), khi mdi R!, R3, R® va R!® doc 1ap bidu thi cho nhém alkoxy tir C; dén Cs dugce
thé tly y bang 1 dén 3 nguyén ti flo, hodc nguyén ti flo, mdi R?, R*, R’ va R,
ma thé cling nguyén tir cacbon véi RY, R?, R®, hodc R, khong phai l1a nhom
hydroxy.)

Mbi R!2, R, R RS, R!® R!7 R RY, R*, va R¥doc lap biéu thi cho
nguyén ti& hydro, nhém alkyl tir C; dén Cg duoc thé tuy ¥ bang 1 dén 3 nguyén tir
flo hodc nhém xycloalkyl tu Cs dén C.

M3di cap R! va R% R® va RY, R® va R%, R va R, R*? va RY, R"* va R,
R!¢va RY, R"® va R", va R* va R¥ ¢6 thd duoc lién két voi nhau dé tao thanh
cAu tric vong c6 tfi 3 dén 5 canh

R biéu thi cho nguyén ti hydro, nhém alkyl tir C; dén Cs hodc nhém
alkylsulfonyl tir C; dén Cs.

M&i X! va X2 doc 14p biéu thi cho nguyén tir hydro hodc nhém metyl, hodc

X! va X2 cung tao thanh nhom metyliden
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X3 bidu thi cho nhém CH, hodc nhém C=CH, (trong d6, khi X' va X* cling
nhau tao thanh nhém metyliden, thi X? khong phai la nhém C=CH>)
n biéu thi cho s6 nguyén tir 1 dén 3
Héa hoc 14p thé clia nhém metyl tai C-20 biéu thi cho hogc cAu hinh (R)
hodc céu hinh (S)
4. Hop chat vitamin D theo didm bét k¥ trong sb cac diém tir 1 dén 3 hoic
mudi duogc dung hoic solvat ctia chung, trong d6 R biéu thi cho Ra.
5. Hop chét vitamin D theo diém bét ky trong s& cac diém tir 1 dén 3 hodc
mudi dugc dung hoic solvat ctia chung, trong d6 R biéu thi cho Rb.
6. Hop chét vitamin D theo diém bt ky trong 56 cac diém tir 1 dén 3 hoic
mudi dugce dung hoic solvat ctia ching, trong dé R biéu thi cho Re.
7. Hop chét vitamin D theo diém bt ky trong sb cac diém tir 1 dén 3 hoic
mudi duoc dung hoic solvat ctia ching, trong d6 R biéu thi cho Rd.
8. Hop chit vitamin D theo diém bt ky trong s cac diém tir 1 dén 3 hoic
mubi dugc dung hodc solvat cua chung, trong d6 R biéu thi cho Re.
9. Hop chét vitamin D theo diém 1, hoic mudi duoc dung hoic solvat cua
chung, trong do:
hop chét vitamin D dugc bidu thi bang céng thirc (1) duge biéu thi bang
coéng thic (1B) sau day:

[Cong thic hda hoc 5]
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"2 (1B)

[Trong cong thirc, R’ bidu thi cho bat ky ciu triic ndo ctia Rb', Re', hodc Re' trong
nhiing cong thirc sau

[Cong thic hda hoc 6]

Rb' Rc' Re'
0N 02> N
A A n n L
N
M35i RS, R7, R2, va R2"" doc lap biéu thi cho nhém alkyl tir C; dén Cg dugce

thé tay y bé“mg 1 dén 3 nguyén tr halogen, nhom xycloalkyl ttr Cs dén Cs, hodc
nguyén tir hydro. (d6i véi mdi cap R, R7, R*, va R?*", trir khi tat ca dong thoi 1a
nguyén tu hydro.)

M3i cip R® vaR7”, vaR2 va R ¢6 thé duoc lién két véi nhau dé tao thanh
cAu tric vong 6 tir 3 dén 5 canh

R3"'bidu thi cho nguyén tir hydro hodc nhom alkyl tir C; dén Ce.

Mdi n°! va n®? ddc 1ap biéu thi cho s6 nguyén 0 hodc 1
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Hoa hoc 1ap thé tai C-2 trong vong pyrrolidin (Rb') biéu thi cho hogc cau
hinh (R) hozc c4u hinh (S)

Mbi X! va X‘2 doc lap biéu thi cho nguyén tt hydro hodc nhém alkyl tir C,
dén Cs, hodc X! va X? cuing nhau tao thanh nhém metyliden, hodc -(CHz)m- (trong
d6 m 12 s nguyén tir 2 dén 5) |

X3 biéu thi nhém CH,, hoic nhém C=CHj (trong ‘dé, khi X! va X2 cling
nhau tao thanh nhém metyliden, thi X khong phai 1a nhém C=CH, )

Hoéa hoc 1ap thé ctia nhém hydroxyl tai C-1 biéu thi cho hoic c4u hinh (R)
hodc cu hinh (S) ]

10. Hop chét vitamin D theo diém 9 hoic mudi duge dung hoic solvat cua
ching, trong d6 R' biéu thi cho Rb',

11. Hop chét vitamin D theo diém 9 hoac mudi duge dung hoic solvat cia
chung, trong do R biéu thi cho Rc".

12. Hop chét vitamin D theo diém 9 hoic mudi dugce dung hoic solvat ctia
ching, trong d6 R' dai dién cho Re'.

13. Hop chét vitamin D theo diém 1, hoic mudi dugc dung hoic solvat cua
chung, trong do:

hop chit vitamin D dugc biéu thi bing cong thic (1) duge biéu thi bing
coéng thuc (1B-4) sau day:

[Cong thac hda hoc 7]
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HOT T O (18)

[Trong cong thirc (1B-4), mdi R va R'> doc 1ap biéu thi cho nhém alkyl tir C;
dén Cs duoc thé tiy ¥ bang 1 dén 3 nguyén tir, nhém xycloalkyl tir Cs dén Cg hodc
nguyén tir hydro (Trir khi R va R'S dong thoi 1a nguyén tir hydro )

R va R' ¢6 thé duge lién két véi nhau dé tao thanh cu tric vong cé tir
3 dn 5 canh

X3 biéu thi cho nhém CH, hodc nhom C=CH

Héa hoc 14p thé ctia nhom hydroxyl tai C-1 bidu thi cho hodc cau hinh (R)
hodc céu hinh (S) ].

14. Hop chat vitamin D theo diém bat ky trong sb céc diém tir 1 dén 12
hogc mubi duge dung hodc solvat ctia chung, trong d6 X' biéu thi cho nguyén tir
hydro hodc nhém metyl, X? biéu thi cho nguyén ti hydro, va X? biéu thi cho nhém
C=CHa,.

15. Hop chét vitamin D theo diém bét ky trong sd cac diém tir 1 dén 13
hoic mudi duge dung hodc solvat cla ching, trong d6 X' va X? biéu thi cho
nguyén tir hydro, va X® biéu thi cho nhém C= CH,.

16. Hop chit vitamin D theo didm bt ky trong sb cac diém tir 1 dén 13
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hoic mudi duge dung hodc solvat ciia ching, trong d6 X' va X? biéu thi cho
nguyén tir hydro, va X biéu thi cho nhém CH,.

17. Hop chét vitamin D theo diém bét ky trong s§ cac diém tir 1 d&én 12
hodc mudi duoc dung hodc solvat ctia ching, trong d6 X' va X2 cuing nhau tao
thanh nhém metyliden, va X3 biéu thi cho nhém CHa.

18. Hop chét vitamin D cia bét ky chat nao sau day hodc mudi duoc dung
hodc solvat ciia ching:

(1) (1_R,3 S,Z)-5-(2~((1R,3aS,7aR,E)-7a-metyl-1-((S)-1-((S)-3-metylpyrrolidin-1-
yl)bropan—2-y1)octahydro—4H—inden—4-yliden)etyliden)-4—metylenxyclohexan-
1,3-diol (Hop chat B001)

2) (1R,3R)-5-(2-((1R,3aS,7aR,E)—7a—metyl-1-((S)—l—((S)—3—mety1pyrrolidin-1-
yl) propan—Z-yl)octahydro—4H—inden—4—yliden)etyliden)-2—metylenxyclohexan—
1,3-diol (Hop chéat B002)

(3) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1 -((S)-1-((R)-3-metylpyrrolidin-1-
yl) propan-Z-yl)octahydr0—4H-inden—4-yliden)etyliden)-2—metylenxyclohexan-
1,3-diol (Hop chat B003)

(4) (1R,3R)-5-(2~((1R,3a8S,7aR E)-7a-metyl-1-((S)-1-((R)-3 -metylpyrrolidin-1-
yl) propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-1 ,3-diol
(Hop chit B004)

(5) (1R,3R)—5—(2-((1R,3aS,7aR,E)—1-((S)—1-((S)-3—etylpyrrolidin-1—y1)pr0pan-2-
yl)-7a—metyloctahydro-4H-inden-4-yliden)etyliden)-Z—metylenxyclohexan— 1,3-
diol (Hop chat B0O0S)

(6) (1R,3R)-5-(2~((1R,3aS,7aR,E)-1-((S)-1-((R)-3-etylpyrrolidin-1 -yl)propan-2-
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yl)—7a—metyloctahydro-4H—inden—4-yliden)etyliden)—2-metylenxyclohexan— 1,3-
diol (Hop chit B006)

(7) (1R,3R)-5-(2~((1R,3a8,7aR,E)-1-((S)-1-((S)-3 -etylpyrrolidin-1-yl)propan-2-
yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1 ,3-diol (Hop
chit B007)

(8) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-3-etylpyrrolidin-1 -yl)propan-2-
y1)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3 -diol (Hop
chéat BO0S)

(9) (1R,3S,2)-5 -(2—(’(’1 R,3aS,7aR,E)-1-((R)-1-((S)-3-flopyrrolidin-1-yl)propan-
2—y1)—7a—metyloctahydro-4H—inden—4—yliden)etyliden)—4-metylenxyc10hexan-
1,3-diol (Hop chit B018)

(10) (1R,3S,72)-5-(2-((1R,3a8,7aR,E)-1-((S)-1~((S)-3 -(diflometyl)pyrrolidin-1-
yl)propan—Z-yl)-7a—mety1octahydro-4H-inden—4—yliden)etyliden)—4-
metylenxyclohexan-1,3-diol (Hop chét B020)

(11) (1R,2S,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3 -(diflometyl)pyrrolidin-
1 —yl)propan—2-yl)—7a—metyloctahydro—4H—inden—4—yliden)etyliden)-Z—metyl-4-
metylenxyclohexan-1,3-diol (Hop chat B021)

(12) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-3 -(diflometyl)pyrrolidin-1-
yl)propan—2-y1)-7a-metyloctahydro—4H-inden—4-yliden)etyliden)xyclohexan— 1,3-
diol (Hop chat B022)

(13) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3 -(diflometyl)pyrrolidin-1-
yl)propan—2-y1)-7a—metyloctahydro-4H—inden—4—yliden)etyliden)—2-

metylenxyclohexan-1,3-diol (Hop chét B023)
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(14) (1R,38,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3 -(diflometyl)pyrrolidin-1-
yl)propan—Z-yl)—7a—metyloctahydro-4H—inden-4-yliden)etyliden)-4—
metylenxyclohexan-1,3-diol (Hop chat B024)

(15) (1R,28,3S,7)-5-(2-((1R3a8S,7aR,E)-1-((S)-1-((R)-3 -(diflometyl)pyrrolidin-
1 -yl)propan-Z-yI)—7a—metyloctahydro-4H—inden-4-yliden)ety1iden)-2-mety1—4-
metylenxyclohexan-1,3-diol (Hop chit B025)

(16) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-3 -(diflometyl)pyrrolidin-1-
yl)propan—2-yl)—7a—metyloctahydro—4H—inden—4—yliden)etyliden)xyclohexan-1 ,3-
diol (Hop chit B026) .

(17) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3 -(diflometyl)pyrrolidin-1-
yl)propan—Z—yl)-7a—metyloctahydro-4H—inden—4—yliden)etyliden)—2-
metylenxyclohexan-1,3-diol (Hop chat B027)

(18) (1R,3S,7)-5-(2-((1R,3a8,7aR,E)-1-((S)-1 -((S)-3-(1,1-difloetyl)pyrrolidin-1-
yl)propan—Z—yl)-7a—metyl0ctahydro—4H—inden-4—y1iden)etyliden)—4—
metylenxyclohexan-1,3-diol (Hop chat B028)

(19) (1R,28,38,7)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((S)-3-(1,1-
difloetyl)pyrolidin-1 -y])propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1 ,3-diol (Hop chat B029))

(20) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-3-(1,1 -difloetyl)pyrrolidin-1-
yl)prop an-2-y1)-7a—metyloctahydro-4H-inden—4—yliden)etyliden)xyclohexan- 1,3-
diol (Hop chat B030)

(21) (1R,3R)-5-(2-((1R,3a8,7aR E)-1-((S)-1-((S)-3-(1,1 -difloetyl)pyrrolidin)-1-

yl)propan—2-yl)-7a—metyloctahydro-4H-inden-4-yliden)etyliden)-2—
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metylenxyclohexan-1,3-diol (Hop chat B031)

(22) (1R,38,7)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-3-(L,1 -difloetyl)pyrrolidin-
1-yl)propan-2-yl)-7 a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chit B032)

(23) (1R,28,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-(1,1-
difloetyl)pyrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chat B033) )

(24) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3-(1,1 -diﬂc_)e_tyl)pyrrolidin— l-
yl)propan-2-yl)-7a—metyloctahydro—4H—inden-4—yliden)etﬂiden)xyclohexan— 1,3-
diol (Hop chét B034)

(25) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(1,1 -difloetyl)pyrrolidin-1-
yl)propan—Z-yl)-7a—metyloctahydro-4H—inden-4-yliden)etyliden)—2-
metylenxyclohexan-1,3-diol (Hop chit B035)

(26) (1R,3S,72)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3 -(2,2-difloetyl)pyrrolidin-
1-yl)propan-2-yl)- 7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat B036)

(27) (1R,38,2)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((S)-3 -(2,2-difloetyl)pyrrolidin-1-
yl)propan-2-y1)-7a—mety10ctahydro-4H-inden—4-yliden)etyliden)-4—
metylenxyclohexan-1,3-diol (Hop chat B037)

(28) (1R,28,3S,7)-5-(2-((1R,3aS,7aR ,E)-1-((S)-1-((R)-3-(2,2-
difloetyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3-diol (Hop chét B038))

(29) (1R,28,38,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(2,2-
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difloetyl)pyrrolidin-1 -yD)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metyl-4-metylenxyclohexan-1,3 -diol (Hop chit B039))

(30) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-3 -(2,2-difloetyl)pyrrolidin-1-
yl)propan-2-yl)-7a—metyloctahydro-4H-inden-4—yliden)etyliden)-Z—
metylenxyclohexan-1,3-diol (Hop chét B040)

(31) (1R,3R)-5-(2-((1R,3a8S,7aR E)-1-((S)-1-((S)-3 -(2,2-difloetyl)pyrrolidin-1-
yl)propan—2—y1)-7a—metyl0ctahydro—4H—inden—4—yliden)etyliden)-2—
metylenxyclohexan-1,3-diol (Hop chat B041)

(32) (1R,3R)-5-(2-((1R,3a8,7aR E)-1-((S)-1-((R)-3 -(2,2-difloetyl)pyrrolidin- 1 —
yl)propan-2—yl)-7a—metyloctahydro-4H—inden—4-yliden)etyliden)xyclohexan— 1,3-
diol (Hop chit B042)

(33) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((5)-3 -(2,2-difloetyl)pyrrolidin-1-
yl)propan—2—yl)—7a—metyloctahydro-4H—inden—4—y1iden)etyliden)xyclohexan— 1,3-
diol (Hop chat B043) |

(34) (1R,38,Z)-5-(2-((1R,3aS,7aR E)-1-((2S)-1-(3-hydroxy-3-
(triflometyl)pyrrolidin-1 -yl)propan-Z-y1)-7a—metyloctahydro-4H-inden—4—
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét B044)

(35) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((25)-1-(3-hydroxy-3-
(triflometyl)pyrrolidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H- inden-4-
yliden)etyliden)xyclohexan-1,3 -diol (Hop chit B045)

(36) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((25)-1-(3-hydroxy-3-
(triflometyl)pyrrolidin- 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chat B046)
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(37) (1R,38,2)-5-(2-((1R,3aS,7aR ,E)-1-((S)-1-((S)-3 -(diflometoxy)pyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét B047)

(38) (1R,38,2)-5-(2-((1R,3aS,7aR ,E)-1-((S)-1-((R)-3 -(diflometoxy)pyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét B048)

(39) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((S)-3 -(diflometoxy)pyrrolidin-1-
yl)propan—2-yl)-7a—metyl0ctahydro-4H—inden—4—yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét B049)

(40) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3 -(diflometoxy)pyrrolidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat B050)

(41) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3 -(diflometoxy)pyrrolidin-1-
yl)propan—Z-yl)-7a—metyloctahydr0-4H—inden-4—yliden)etyliden)xyclohexan- 1,3-
diol (Hop chat BOS1)

(42) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((R)-3 -(diflometoxy)pyrrolidin-1-
yl)prop an—2-y1)—7é—metyloctahydr0—4H—inden-4—yliden)etyliden)xyclohexan- 1,3-
diol (Hop chét B052)

(43) (1R,38,2)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((S)-3 -(2,2-difloetoxy)pyrrolidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden) etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat B053)

(44) (1R,3S,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3 -(2,2-difloetoxy)pyrrolidin-

1-yD)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
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metylenxyclohexan-1,3-diol (Hgp chat B054)

(45) (1R,3R)-5-(2-((1R,3a8,7aR ,E)-1-((S)-1-((S)-3 -(2,2-difloetoxy )pyrrolidin-1-
yl)propan-2-yl)-7a—metyloctahydro-4H—inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat B055)

(46) (1R,3R)-5-(2-((1R,3a8,7aR E)-1-((S)-1-((R)-3 -(2,2-difloetoxy)pyrrolidin-1-
yl)propan;Z—yl)-7a—metyloctahydro—4H—inden—4-yliden)etyliden)-2—
metylenxyclohexan-1,3-diol (Hop chét B056)

(47) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1 -((S)-3-(2,2-difloetoxy)pyrrolidin-1-
yl)propan—2—y1)—7a—metyloctahydro-4H-inden—4-yliden)etyliden)xyclohexan— 1,3-
diol (Hop chit B057)

(48) (1R,3R)-5-(2-((1R,3a8,7aR E)-1-((S)-1-((R)-3 -(2,2-difloetoxy )pyrrolidin-1-
yl)propan—2—yl)—7a—metyloctahydro—4H—inden—4-yliden)etyliden)xyclohexan— 1,3-
diol (Hop chat B058)

(49) (1R,38,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-3-(3,3-
diflopropyl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chat B059)

(50) (1R,38,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((S)-3-(3,3-
diflopropyl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chéit B060)

(51) (1IR,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((5)-3-(3,3 -diflopropyl)pyrrolidin-
1-yl)propan-2-yl)- 7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat B061)

(52) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((R)-3-(3,3 -diflopropyl)pyrrolidin-
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1-yl)propan-Z-yl)—7a—metyloctahydro-4H—inden—4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét B062)

(53) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((S)-3-(3.3 -diflopropyl)pyrrolidin-
1 —yl)propan-Z-yl)—7a—metyloctahydro-4H—inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat B063)

(54) Tong hop (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-((R)-3-(3,3-
diflopropyl)pyrrolidin-1 —yl)propan—2-yl)—7a—metyloctahydr0-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét B064)

(55) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((R)-4-((S)-3 ~(diflometyl)pyrrolidin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden) etyliden)xyclohexan-1,3-
diol (Hop chat B080)

(56) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((R)-4-((R)-3 ~(diflometyl)pyrrolidin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H- inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chat BO81) |

(57) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((S)-3 -(diflometoxy)pyrrolidin-1-
yl)butan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden) etyliden)xyclohexan-1,3-
diol (Hop chat B086)

(58) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((R)-4-((R)-3 -(diflometoxy)pyrrolidin-1-
yl)butan-2-yl)- 7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-
diol (Hop chét B087)

(59) (1R,3S,7)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-(4-hydroxy-4-
(triflometyl)piperidin-1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-

yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C001)
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(60) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-(4-hydroxy-4-
(triflometyl)piperidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chét C002)

(61) (1R,38,2)-5-(2-((1R,3a8,7aR,E)-1-((R)-1-(4-hydroxy-4-
(triflometyl)piperidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C005)

(62) (1R,28,38,7)-5-(2-((1R,3aS,7aR,E)-1-((R)-1-(4-hydroxy-4-
(triflometyl)piperidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét C006)

(63) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((R)-1 -(4-(diflometyl)piperidin-1-
yl)propan—Z—yl)~7a—metyloctahydro-4H—inden—4-yliden)etyliden)xyclohexan- 1,3-
diol (Hop chat C019)

(64) (1R,3R)-5-(2-((1R,3a8S,7aR E)-1-((S)-1 -(4-(diflometyl)-4-
hydroxypiperidin-1-yl)propan-2-y ])-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét C022)

(65) (1R,3R)-5-(2-((1 R,3 aS,7aR,E)-1-((2S)-1-(3-(diflometyl)-3-
hydroxypiperidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét C036)

(66) (1R,3S,7)-5-(2-((1R,3a8,7aR E)-1-((25)-1-(3 -hydroxy-3-metylpiperidin-1-
yl)propan—Z-yl)—7a—metyloctahydro—4H-inden—4-yliden)etyliden)-4—
metylenxyclohexan-1,3-diol (Hop chét C037)

(67) (1R,3R)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((S)-3-hydroxy-3 -metylpiperidin-1-

yl) propan—2-y1)-7a—metyl0ctahydro-4H—inc’[en—4—yliden)etyliden)xyclohexan-
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1,3-diol (Hop chit C039)

(68) (1R,38,2)-5-(2-((1R,3aS,7aR,E)-1-((S)-1 -((S)-3-(diflometyl)piperidin-1-
yl)propan—2-yl)—7a-metyloctahydro—4H—inden—4-yliden)etyliden)-4—
metylenxyclohexan-1,3-diol (Hop chat C048)

(69) (1R,3R)-5-(2-((1R,3a8,7aR E)-1-((S)-1-((S)-3 -(diflometyl)piperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4 -yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét C049)

(70) (1R,25,35,2)-5-(2-((1R,3a8,7 aR,E)-1-((S)-1-((S)-3~(diflometyl)piperidin-1
-yl)propan;é-yl)-7a—metyloctahydro-4H—inden-4—yliden)etyliden)-2—metyl-4-
metylenxyclohexan-1,3-diol (Hop chét C050)

(71) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-3 -(2,2-difloetyl)piperidin-1 -
yl)propan—2—yl)-7a-metyloctahydro—4H—inden—4-yliden)etyliden)xyclohexan- 1,3-
diol (Hop chéat C051)

(72) (1R,3S,2)-5-(2-((1R,3a8,7aR,E)-1-((S)-1-((S)-3-(1,1 -difloetyl)piperidin-1-
yl)prop an-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét C052)

(73) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((S)-1-((S)-3-(1,1 -difloetyl)piperidin-1-
yl)propan—2-yl)—7a—metyloctahydro—4H-inden—4—y1iden)etyliden)—Z—
metylenxyclohexan-1,3-diol (Hop chat C053)

(74) (1R,28,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-3-(1,1 -difloetyl)piperidin-
1-yl)propan-2-yl)-7a-metyloctahydro-4H- inden-4-yliden)etyliden)-2-metyl-4-
metylenxyclohexan-1,3-diol (Hop chit C054))

(75) (1R 3R)-5-(2-((1R,32S,7aR,E)-1-((S)-1-(4-(1,1-difloetyl)piperidin-1-
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yl)prop an-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét C055)

(76) (1R,3R)-5-(2-((1R,3a8S,7aR,E)-1-((R)-1 -(4-(2,2-difloetyl)piperidin-1-
yl)propan—2-y1)-7a—metyloctahydro-4H-inden—4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét C056)

(77) (1R,3R)-5-(2-((1R,3a8,7aR E)-1-((R)-1-(4~(1,1 -difloetyl)piperidin-1-
yl)prop an-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop vchét C057)

(78) (1R,3R)-5-(2-((1R,3 aS,7é1R,E)- 1-((S)-1-(4-(2,2-difloetyl)piperidin-1- |
yl)propan—Z-yl)-7a—mety10ctahydro—4H-inden—4—yliden)etyliden)—2-
metylenxyclohexan-1,3-diol (Hop chét C059)

(79) (1R,3R)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((S)-1 -morpholinopropan-2-yl)-
octahydro-4H-inden- 4-yliden)etyliden)xyclohexan-1,3-diol (Hop chét D004)
(80) (1R,3R)-5-(2-((1R,3a8S,7aR E)-1-((S)-1-((R)-2-
(diflometyl)morpholino)prop an-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D00B)

(81) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((5)-1-((S)-2-
metylmorpholino)propan-2-yl)-octahydro-4H-inden-4-yliden) etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D010)

(82) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(4-oxa-7-azaspiro [2.5]octan-7-yl)
propan-2-y1)—7a—metyloctahydro-4H-inden—4—yliden)etyliden)xyclohexan- 1,3-
diol (Hop chat D019)

(83) (1R,38,2)-5-(2-((1R,3aS,7aR ,E)-7a-metyl-1 -((R)-4-morpholinobutan-2-
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yl)octahydro—4H—inden-4-yliden)etyliden)—4-metylenxyclohexan—1 ,3-diol (Hop
chét D022)

(84) (1R,3R)-5-(2-((1R,3a8,7aR E)-7a-metyl-1 -((R)-4-morpholinobutan-2-
yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-diol (Hop chat D023)
(85) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1 -((R)-4-morpholinobutan-2-
yl)octahydro-4H-inden-4-yliden)etyliden)-2-metylenxyclohexan-1,3 -diol (Hop
chét D024)

(86) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1 —((R)74-((S)-2-
metylmorpholino)butan-Z-yl)octahydro—4H-indeﬁ;4—yliden) etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chét D025)

(87) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((R)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D031)

(88) (1R,3R)-5-(2-((1R,3aS ,7aR,E)—7a—metyl¥ 1-((R)-4-((S)-3-
metylmorpholino)butaﬁ—2-y1)octahydro -4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D032)

(89) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((R)-4-((S)-2-
(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-2-metylenxyclohexan-1,3-diol (Hop chét D033)

(90) (1R,3R)-5-(2-((1R,3a8S,7aR E)-1-((R)-4-((S)-2-
(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat D034)

(91) (1R,38,2)-5-(2-((1R,3aS,7aR,E)-1-(R)-4-((S)-2-
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(diflometyl)morpholino)butan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metyloctahydro-1,3-diol (Hop chét D035)

(92) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((R)-2-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat D040)

(93) (1R,3R)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((R)-4-((S)-2-
metylmorpholino)butan—2-_y1)octahydro-4H—inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat D041)

(94) (1R,3R)-5-(2-((1R,3a8S,7aR E)-Ta-metyl-1-((R)-4-((R)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat D042)

(95) (1R,3R)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((S5)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-
1,3-diol (Hop chat D043)

(96) (1R,3R)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-((R)-5-morpholinopentan-2-
yDoctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3-diol (hop chét D044)
(97) (1R,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((5)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat D045)

(98) (1R,3R,Z)-5-(2-((1R,3a8,7aR E)-7a-metyl-1-((R)-4-((R)-3-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat D046)

(99) (1R,3R,Z)-5-(2-((1R,3aS,7aR,E)-7a-metyl-1-(R)-4-((R)-2-
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metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét D047)

(100) (1R,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((R)-4-((S)-2-
metylmorpholino)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-

metylenxyclohexan-1,3-diol (Hop chét D048)

374/379

(101) (1R,3R)-5-(2-((1R,32S,7aR E)-1-((R)-4-(3,3-dimetylmorpholino)butan-2-

yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan-1,3 -diol (Hop

chét D049)

(201) (1R,38,7)-5-(2-((1R,3aS,7aR ,E)-7a-metyl-1-((S)-1 -((S)-2-metylpiperidin-

1- yl)propan—2-yl)octahydro—4H—inden—4-yliden)etyliden)-4-metylenxyclohexan—

1,3-diol (Hop chét FOO1)

(202) (1R,38,7)-5-(2-((1R,3aS, 7aR E)-7a-metyl-1-((S)-1-((R)-2-metylpiperidin-

1- y1)propan—Z-yl)0ctahydro—4H—inden—4-yliden)etyliden)-4-mety1enxyclohexan-

1,3-diol (Hop chét F002)

(203) (1R,3S,7)-5-(2-((1R,3a8S,7aR E)-1-((S)-1 -(2,2-dimety1piperidin- 1-
y1)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét F003)

(204) (1R,38,7)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat F004)

(205) (1R,38,7)-5-(2-((1R,3a8S,7aR E)-7a-metyl-1-((S)-1-((R)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-

metylenxyclohexan-1,3-diol (Hop chét F005)
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(206) (1R,3S,2)-5-(2-((1R,3aS,7aR E)-1-((S)-1-(3.3 -dimetylmorpholino)propan-
2-y1)-7a—mety1octahydro-4H—inden—4-y1iden)etyliden)-4—metylenxyclohexan-
1,3-diol (Hop chéat F006)

(207) (1R,3S,Z)-5-(2~((1R,3a8,7aR ,E)-1-((S)-1 -((R)-2-(2-hydroxypropan-2-
yl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
4-metylencylohexan-1,3-diol (Hop chat FO13)

(208) (1R,3S,7)-5-(2-((1R,3aS,7aR E)-1-((S)-1 -((S)-2-(2-hydroxypropan-2-
yl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
| 4-metylenxyclohexan-1,3-diol (Hop chat FO14)

(209) (1R,3S,7)-5-(2~((1R,3aS,7aR E)-1-((s)-1 -((r)-2-(2-metoxypropan-2-yl)
pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat FO15)

(210) (1R,3S,7)-5-(2~((1R,3aS,7aR E)-1-((S)-1 -((S)-2-(2-metoxypropan-2-yl)
pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chat FO16)

(211) (1R,3R)-5-(2~((1R, As,7AR,E)-7A-metyl-1-((S)-1 -((S)-2-metylpiperidin-

1 -yl)propan—2—yl)octahydro-4H—inden—4-yliden)etyliden)xyclohexan- 1,3-diol
(Hop chat G0O1) |

(212) (IR, 3R)-5-(2-((1R, 3As, 7AR, E)-7A-metyl-1-((s)-1-((r)-2-
metylpiperidin-1-yl)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chéat G002)

(213) (1R,3R)-5-(2-((1R,3As,7AR E)-1-((S)-1-(2,2-dimetylpiperidin-1-

yl)propan—2-yl)-7a-metyloctahydro-4H—inden—4-y1iden)etyliden)xyclohexan- 1,3-

375


CVH140
Textbox
375


48411 376/379

diol (Hop chat G003)

(214) (1R,3R)-5-(2-((1R,38,7R E)-7a-metyl-1-((S)-1 -((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit G004)

(215) ( 1R,3R)-5-(2-((1R,3As,7aR,E)—7é—metyl- 1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G005)

(21 6) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-(3.3 -dimetylmorpholino)propan-
2-y1)-7a—mety10ctahydro-4H—inden-4—yliden)etyliden)xyclohexan- 1,3-diol (Hop
chat G006)

(217) (1R,3R)-5-(2-((1R,3As,7aR,E)-1-((5)-1 -((R)-2-(2-hydroxypropan-2-yl)
pyrrolidin— 1-yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chit G013)

(218) (1R,3R)-5-(2-((1R,3a8,7aR, E)-1-((S)-1 -((S)-2-(2-hydroxypropan-2-yl)
pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G014)

(219) (1R,3R)-5-(2-((1R,3aS,7R E)-1-((S)-1 -((R)-2-(2-metoxypropan-2-yl)
pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (Hop chat G015)

(220) (1R,3R) -5- (2-((1R,3As,7AR,E)-1-((s)-1 -((s)-2-(2-metoxypropan-2-yl)
pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)xyclohexan-1,3-diol (hop chit G016)

(221) (1R, 3R)-5-(2-((1R,3aS,7aR ,E)-7A-metyl-1 -((R)-4-((R)-2-metylpiperidin-
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1-yl)butan-2-yl)octahydro-4H-inden-4-yliden)etyliden)xyclohexan-1 ,3-diol

(Hop chat G018)

(222) (1R,3R)-5-(2-((1R,3aS,7aR ,E)-1 -(R)-4-((R)-2,4-dimetylpiperazin-1-
yl)butan-2-y1)—7a—metyloctahydro-4H-inden-4-yliden)etyliden)xyclohexan- 1,3-
diol (Hop chét G020)

(223) (1R,3R)-5-(2~((1R,3a8,7aR E)-7a-metyl-1-((S)-1 -((S)-Z-metylpiperidinv- 1-
yl) propan—2—yl)octahydro-4H-inden—4—yliden)etyliden)-2-metylenxyclohexan—
1,3-diol (Hop chat HOO01)

(224) ( 1R,3R)-—5-(2-(( 1R,3aS,7aR, E)-7a-metyl-1-((S)-1-((R)-2-metylpiperidin-1-
yl) propan-2—yl)0ctahydro-4H-inden—4—y1iden)etyliden)—z-metylenxyclohexan-
1,3-diol (Hop chat H002)

(225) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1 -(2,2-dimetylpiperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-2-
metylenxyclohexan-1,3-diol (Hop chat H003)

(226) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((R)-2-(2-hydroxypropan-2-
yl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chat HO13)

(227) (1R,3R)-5-(2-((1R,3aS,7aR E)-1-((S)-1-((S)-2~(2-hydroxypropan-2-
yl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chat HO14)

(228) (1R,3R)-5-(2-((1R,3aS,7aR,E)-1-((S)-1 -((R)-2-(2-metoxypropan-2-
yl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-

2-metylenxyclohexan-1,3-diol (Hop chat HO15)
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(229) (1R,3R)-5-(2-((1R,3aS,7aR, E)-1 -((S)- 1-((S)-2-(2-metoxypropan-2-
yl)pyrrolidin-1 -yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-
2-metylenxyclohexan-1,3-diol (Hop chat HO16)
(230) (1R,3R,Z)-5-(2-((1R,3a8,7aR E)-7a-metyl-1-((S)-1-((S)-2-metylpiperidin-
1- yl)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-metylenxyclohexan-
1,3-diol (Hop chat 1001)
(231) (1R,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1 -((R)-2-metylpiperidin-
1- yl)pljopan—2-y1)octahydro-4H—inden—4—yliden)etyliden)-4—metylenxyclohexan—
13-diol (Hop chét 1002)
(232) (1R,3R,Z)-5-(2-((1R,3aS,7aR,E)-1-((S)-1-(2,2-dimetylpiperidin-1-
yl)propan-2-yl)-7a-metyloctahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1003)
(233) (1R,3R,Z)-5-(2-((1R,3aS,7aR E)-7a-metyl-1-((S)-1-((S)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1004)
(234) (1R,3R,Z)-5-(2-((1R,3 aS,7éR,E)—7a—metyl— 1-((S)-1-((R)-3-
metylmorpholino)propan-2-yl)octahydro-4H-inden-4-yliden)etyliden)-4-
metylenxyclohexan-1,3-diol (Hop chét 1005)
(235) (1R,3R,Z)-5-(2~((1R,3aS,7aR ,E)-1-((S)-1-(3,3-
dimetylmorpholino)propan-2-yl)-7a-metyloctahydro-4H-inden-4-
yliden)etyliden)-4-metylenxyclohexan-1,3-diol (Hop chét 1006)

19. Dugc phim bao gdm hop chit vitamin D theo diém bat k¥ trong s6 cac

diém tir 1 dén 18 hoic mudi duoc dung hodc solvat ctia chiing, va chat mang dugc
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dung hodc bazo.

20. Chét thuc diy su tai tao myelin bao gb6m hop chét vitamin D theo diém
bat ky trong s6 cac diém tr 1 dén 18 hozic mudi dqqc dung hodc solvat cua ching.

21. Chét tri liéu bao gdm hop chit vitamin D theo diém bt ky trong sb cac
diém tir 1 dén 18 hoic mubi duge dung hodc solvat cua ching lam thanh phé“m
hoat tinh, chét tri 1iéu cho mdt hodc nhiéu bénh dugc chon tir nhém bao g(“)m bénh
da xo cing, viém tay thi than kinh, bénh nio chét tréng da & tién trién, teo da hé
théng, viém néo tity lan téa cAp tinh, viém tiy di img, bénh tiy do HTLV-1, bénh
ndo chit tréng lién quan dén HIV, bénh Krabbe, hoi ching Guillain-Barre, hdi
ching Fisher, viém da day than kinh hiy myelin mén tinh, bénh Charcot-Marie-
Tooth, bénh Parkinson, tam than phan liét, r6i loan ludng cuc, roi loan trAm cam
néﬁg, r6i loan phd tu ky, rdi loan tang dong giam chi ¥, ri loan 4m anh cudng
ché, réi loan cing thrflng sau chan thuong, trAm cam do phu thudc vao thude, chung

tu ky, bénh sa sut tri tué kiéu Alzheimer, va dot quy do thiéu mau ndo cuc bo.
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