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trong do
A! dugc chon tir nhém gdm c6 N va C-RS;
A? dugc chon tir nhém gdm c¢6 N va C-R3;
A3 duoc chon tir nhém gdm c¢6 N va C-R?;
A*va AS va AS doc lap duogc chon tir nhém gdm c6 N va C-RY;
R! duge chon tr nhém gém c6 hydro, (C,-Cj)alkyl, halogen, (C,-Cj)alkoxy va (C;-
Cs)haloalkyl;
R2 duogc chon tir nhém gdm co hydro, halogen va (C;-Cs)alkyl;
R3 dugc chon tir nhdm gdém c6 hydro, (C,-C;)alkyl, NR*R5, (C,-C5)alkyl-NR*R> va
Xyano;
trong d6 R* va RS doc 1ap duoc chon tir nhom gém ¢ hydro, (C5-Cs)xycloalkyl, (C5-
Cs)heteroxycloalkyl, (C;-Cs)alkyl, hoac R* va R> cung véi nguyén tir nito ma ching gan
vao tao thanh vong di vong c6 tir 5 dén 7 canh ma ngoai nguyén tir nito néu trén tuy y co
chira nhom nguyén tir khac loai khac duoc chon tir nhom gom c6 O va NRS, trong d6 R®
duoc chon tir nhdm gdém co6 hydro, metyl, axetyl va formyl;
Y duoc chon tir nhom gdm c6 O va S;
R’ dugc chon tir nhém goém co hydro, va (C;-Cs)alkyl;
R8 duoc chon tr nhém gdm c6 (C;-Cyalkyl, (Cs-Cs)xycloalkyl, va (Cs-
Cs)heteroxycloalkyl;
R® dugc chon tir nhom gom ¢6 hydro, (C,-Gj)alkyl, (C,-Cs)alkoxy, va dugce pham chira
chung va quy trinh diéu ché hop chat nay.
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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén chét trc ché ciia kénh kali dong mé bang dién thé Kvl.3, va
tmg dung ching dé diéu tri tinh trang bénh trong d6 hoat tinh Kv1.3 g6p phan vao tinh
trang bénh, cu thé 1a ddi véi cac tinh trang bénh qua trung gian té bao T nh¢ hiéu tung

dugc hoat hoa.
Tinh trang ky thuit ciia sang ché

Kénh kali déng md& bang dién thé gop phan vao tinh din dién ion cha yéu duogc
phét hién & ca t& bao bj kich thich va khong bi kich thich va 1a thanh phan tham gia
quan trong trong cc quy trinh té bao nhu didu hoa sy cin bang ion, dién thé mang, sy
tiét va tinh dé kich thich ctia té bao (Lan et al., Cancer Biol. Ther. 2005, 4, 1342). Cac
su kién nay cé thé lam trung gian hodc kich hoat céac téng truyén tin hiéu nhét dinh,

din dén cac quy trinh té bao véi do da dang 16n.

Céc té bao nhét dinh ctia hé¢ mi&n dich, vi du, doi héi su tic dong 14n nhau phirc
hop cua céc kénh ion khiac nhau dé bién ddi su kich thich cia mdm bénh thanh tac
dong thich hop nhu sy tang sinh va/hodc sy tiét xytokin. Dic biét 1a & té bao lympho T
va B, kiéu hoat héa nay kich hoat tin hiéu canxi bén trong té bao, ma phai dwoc duy tri
trong thoi gian kéo dai dé din dén hoat tinh phién ma va do d6 hoan thanh chuong
trinh hoat héa. Dbi véi té bao T, su hoat héa thong qua thu thé té bao T (TCR) kich
hoat ting truyén tin hiéu din dén sy giai phéng canxi tir mang luéi ndi chit vao bao
tuwong. Su giai phong nay kich hoat sy mo ra cia CRAC (kénh dugc hoat hoa giai
phéng Ca*), gy ra dong canxi manh di vao té bao. D& duy tri dong canxi chay vao
nay trong khoang thoi gian kéo dai, ma cin thiét cho dép tng té bao T hiéu qua & muc
o té bao, kali phai dugc giai phong tir bao tuong.

Nham dat dugc muc dich nay, té bao T duogc trang bi hai kénh kali, KCa3.1(IK-
1), ma dugc déng mé bing canxi va do d6 mé ra khi ting ndng d6 canxi bao turong, va
Kv1.3, ma dugc déng mé bang dién thé va mé ra do su khir cuc ctia dién thé mang gay
ra bdi dong canxi chay vao. Ca hai tac dong ciing nhau déi v6i dong kali chay ra, lic

nay cho phép thém dong canxi chay vao thdng qua CRAC vao té bao. Su tac dong lan
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nhau nay cia CRAC, IK-1 va Kv1.3 13 quan trong d6i v6i su hoat héa té bao lympho
dé dan dén sy tang sinh va/hodc su san Xuét xytokin (Lewis, Annu. Rev. Immunol.
2001, 19, 497; Vig et al., Nat. Immunol. 2009, 10, 21; Feske et al., Nat. Rev. Immunol.
2012, 12, 532).

Céc tap con té bao T va t& bao B khac nhau thé hién cac sb luong biéu hién
khac nhau cta IK-1 va Kv1.3, ma chuyén 16p té bao B nhé duoc va hoat hoa 1ap lai té
bao T nhd hiéu Gmg (t& bao Tgy; té bao T CD4" va té bao T CD8") dugc chiém vu thé
bdi Kv1.3. Cac tap con té bao lympho nay 13 cta kiéu hinh Kv1.3%0K-1%%, trong do
s6 lugng biéu hién Kv1.3 nim trong khoang tir 1000 dén 2900 kénh cho mdi té bao
dugc phat hién ra, trong khi d6 s6 lugng kénh IK-1 trong céc té bao nay rd rang thip
hon 100. Ngugrc lai, cac tap con t€ bao T va té bao B dugc hoat hoa khac thé hién sb
lugng biéu hién tuong tu dbi voi Kv1.3 va IK-1 12 mot vai tram trong moi té bao, va
trong mot s truong hop tham chi thién vé IK-1 (thong tin thém xem trong cac bai bao

tong quan duoc liét ké dudi day).

Do d6 e ché Kv1.3 hitu hiéu trong viéc 1am giam sy ting sinh té bao lympho
va/hodc su san xut xytokin & té bao lympho c6 kiéu hinh Kv1.3%TK-1%%, trong khi
do cac tap con té bao lympho khac dugc mong doi 1a khong dap ung mot cach dang ké
(thdng tin thém xem trong céc bai bao tong quan duoc liét ké trong doan dudi ddy va
Shah et al., Cell. Immunol. 2003, 22, 100).

Mot vai bai bao tdng quan giai quyét van dé kién tric kénh Kv1.3, su phan bd
trong cac loai md va té bao & nguoi va dién thé duoc ly dé e ché n6 dé diéu tri bénh,
bao gém: Wulff et al., Chem. Rev. 2008, 108, 1744; Lam et al., Drug Dev. Res. 2011,
72,573; Wang ef al., Pharmacother. 2013, 33, 515.

Té bao Tgy ¢6 kidu hinh Kv1.3%IK-1"® ¢4 dwge cong nhan 14 tap hop con chi
yéu cia té bao lympho 1am trung gian giy bénh & céc rbi loan tu mién giy ra boi té
bao T (thong tin thém xem trong cic bai bao tdng quan dugc liét ké trong doan phia
trén). Piéu nay da dwgc chimg minh truc tiép trong miu phan lap tir nguoi bénh mic,
vi dy, bénh tiéu duong Typ 1 (T1D; PNAS 2006, 103, 17414), viém da khop dang thip
(RA; PNAS 2006, 103, 17414), da xo cing (MS; J. Clin. Invest. 2003, 111, 1703;
PNAS 2005, 102, 11094), bénh viy nén va bénh viém khép viy nén (J. Invest.
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Dermatol. 2011, 131, 118; J. Autoimmunity 2014, 55, 63), va viém cudn tiéu ciu than
mang nén khiang cdu than (Am. J. Physiol. Renal Physiol. 2010, 299, F1258). Trong
PBMC dugc phan 14p tir bénh nhin mic hoi chimg déng mach vanh cip tinh (ACS),
s6 Iugng ctia té bao T CD4'CD28"° ™ cao hon dang ké so v6i & dbi chung khoe manh
va twong quan truc tiép v6i ham lugng hs-CRP & cic bénh nhén nay. Tap hop con té
bao T lién quan dén bénh nay biéu hién qua muc dang k& Kv1.3 & cac bénh nhan nay
(Huang et al., J. Geriatric Cardiol. 2010, 7, 40) va dugc xac dinh chi yéu gém co té
bao Tgy (Xu et al., Clin. Immunol. 2012, 142, 209). Trong dom tir bénh nhan hen, ham
luong cao té bao Tgy duogc xac dinh, 14 kiéu hinh Kv1.3cao (Koshy et al., J. Biol.
Chem. 2014, 289, 12623).

Té bao Tgy ciing dwoc bao céo 14 thanh phin déng g6p quan trong vao su phat
trién bénh va/hodc sy tién trién bénh man tinh nhu viém mach di kém tu khang thé té
bao chit khang bach cdu trung tinh (ANCA) (AAV; Abdulahad et al., Arthritis Res.
Ther. 2011, 13, 236; Wilde et al., Arthritis Res. Ther. 2010, 12, 204), luput ban do toan
than (SLE; Dolff et al., Ann. Rheum. Dis. 2010, 69, 2034), bénh Vit chu-chéng lai-
Ménh ghép (Yamashita et al., Blood 2004, 103, 3986; Zhang et al., J. Immunol. 2005,
174, 3051; Beeton et al., Neuroscientist 2005, 11, 550), bénh Viém Rudt (IBD; Kanai
et al., Am. J. Physiol. Gastrointest. Liver Physiol. 2006, 290, G1051) bao gém bénh
Crohn (de Tena et al., J. Clin. Immunol. 2004, 24, 185; Beeton et al., Neuroscientist
2005, 11, 550), viém tuyén gidp tw mién va bénh Hashimoto (Seddon et al., J. Exp.
Med. 1999, 189,.279; Beeton et al., Neuroscientist 2005, 11, 550), Viém mang mach
nho bao gébm viém mang bd dao ngoai vi (Pedroza-Seres et al., Br. J. Ophthalmol.
2007, 91, 1393; Oh et al., J. Immunol. 2011, 187, 3338; Beeton et al., Neuroscientist
2005, 11, 550), chtng rung téc ting mang (Gilhar et al., J. Invest. Derfnatol. 2013,
133, 2088), bénh bach bién, pemphigut troc, bénh viém co thé vii, viém bi co, va xo
cting bi (Beeton et al., Neuroscientist 2005, 11, 550). Ngoai ra, vai trd0 quan trong cta
té bao B nhd dugc chuyén 16p d6i v6i su phat sinh bénh ciing d3 duoc mé ta dbi véi
T1D, RA va MS (Wulff et al., J. Immunol. 2004, 173, 776), bénh Grave va Hashimoto,
va hoi chimg Sjogren (Beeton et al., Neuroscientist 2005, 11, 550). Ngoai ra, chét e
ché Kv1.3 da duogc bdo cdo 1a e ché sy biét héa va sy ting sinh té bao CD8"

Tem/Temra V2 su gidi phong Granzyme B cta ching, va lién quan dén giam su gay doc
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than kinh cta chung va do doé lién quan dén su diéu tri tiém ndng céc r6i loan viém
than kinh nhu MS (Wang et al., PLoS mdt 2012, 7, e43950; Hu et al., PLoS One 2013,
8, €54267). '

Ngoai ra, Kv1.3 da dugc xac dinh & cac loai té bao khac ctia hé mién dich nhu
dai thuc bao (DeCoursey et al., J. Membrane Biol. 1996, 152, 141; Villalonga et al.,
Biochem. Biophys. Res. Commun. 2007, 352, 913), tiéu than kinh dém (Eder, Am. J.
Physiol. Cell Physiol. 1998, 275, C327; Menteyne et al., PLoS One 2009, 4, e6770;
Pannasch et al., Mol. Cell. Neurosci. 2006, 33, 401), t€ bao co gai (Zsiros et al., J.
Immunol. 2009, 183, 4483), té bao giét tu nhién khong dinh (Koshy et al., PLoS One
2013, 8, e76740); trong té bao ctia CNS nhu té bao diu dong than kinh & ngudi (Wang
et al., J. Neurosci. 2010, 30, 5020; Peng et al., J. Neurosci. 2010, 30, 10609), noron
giao cdm hdu hach (Doczi et al., Am. J. Physiol. Regul. Integr. Comp. Physiol. 2008,
295, 733), noron trung wong va ngoai vi chon loc, noron & nhan bé don doc (Ramirez-
Navarro et al., J. Neurophysiol. 2011, 105, 2772), va té bao than kinh dém it gai (Tegla
et al., Exp. Mol. Pathol. 2011, 91, 335.). Ddi v6i tidu than kinh dém, tac dung gay doc
than kinh cia chting khi hoat hoa bing glycoprotein HIV-1 gp120 hodc protein HIV-1
Tat bi pha huy khi diéu tri bing chét ¢ ché Kv1.3, ma ting cudng tiém ning cia
ching cho liéu phap diéu tri rdi loan nhén thirc lién quan d&én HIV-1 (HAND) va rdi
loan than kinh qua trung gian viém khac (Liu et al., Cell Death Dis. 2012, 3, €254; va
PLoS One 2013, 8, €64904). Hon nira, viéc mdi tiéu than kinh dém b%ng amyloit-B din
dén su san xuét ra cac loai oxy phan tmg (ROS) khi su kich thich thér chp dugc bat déu
bing cach didu tri biang chét e ché Kv1.3, do d6 tao ra dich tiém niang kénh Kv1.3 dé
lam giam g kich oxy hoa do tiéu thin kinh dém gay ra & bénh Alzheimer (Schilling
et al., J. Cell. Physiol. 2011, 226, 3295). Hon nita, su @&c ché Kv1.3 dwogc thé hién 1a
lam gidm sy di chuyén tiéu than kinh dém (Nutile-McMenemy et al., J. Neurochem.
2007, 103, 2035). Di véi dai thuc bao, chit e ché Kv1.3 dugc thé hién vi du dé diéu
bién cac phan tir lién quan dén su chuyén héa cholesterol do d6 trc ché su biét hoa cua
dai thuc bao thanh té bao bot, ma thé hién chién lugc didu tri xo vita dong mach (con
duoc biét dén duéi dang bénh xo cing dong mach hodc ASVD) (Yang et al., J. Lipid
Res. 2013, 54, 34).
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Kv1.3 cling da dugc xéac dinh trong té bao hach vong mac (Koeberle et al., Cell Death
Diff. 2010, 17, 134), tiéu cAu va té bao nhan khéng 18 (McCloskey et al., J. Physiol.
2010, 588, 1399; Emerson, J. Physiol. 2010, 588, 1809), va té bao biéu md vi ngudi
c6 xu huéng tao u (Jang et al., BMB reports 2009, 42, 535), té bao ung thu budng
trimg & ngudi nhu SKOV3 (Weng et al., Prog. Mod. Biomed. 2011, 11, 2053), té bao
ung thu tuyén phdi & ngudi (Jang et al., Eur. J. Pharmacol. 2011, 651, 26), mé m& néu
va té bao gan (Upadhyay et al., PNAS 2013, 110, E2239) va cac dong té bao co xuong
(Hamilton et al.,”J. Physiol. Sci. 2014, 64, 13). Ngoai ra, Kv1.3 duoc bdo céo la thé
hién cam bién dién thé cua sy trao dbi chét trong hanh khiru gi4c (Fadool et al., PLoS
One 2011, 6, €24921; Tucker et al., J. Physiol. 2013, 10, 2541 va J. Neuroendocrinol.
2012, 24, 1087). Hon nita, Kv1.3 dugc xac dinh trong mang trong cua ty thé, trong d6
chiing tham gia vao con dudong chét té bao theo chuong trinh ndi sinh, va sy tc ché
cta chung duoc danh gia dé didu tri bénh bach ciu lympho man tinh (B-CLL) (Leanza
et al., Leukemia 2013, 27, 1782), sacom xuong, u nguyén bao than kinh va u melanin
(Leanza et al., EMBO Mol. Med. 2012, 4, 577; Wu et al., Int. J. Mol. Sci. 2013, 14,
19245; Leanza et al., Curr. Pharmaceut. Design 2014, 20, 189), va dugc dé nghi dé
lam tiéu dai thuc bao lién quan dén khéi u (Leanza et al., Curr. Med. Chem. 2012, 19,
5394). Chét e ché oiia Kv1.3 ciing duge thé hién 14 c6 hiéu luc kim ché sy di chuyén
va su ting sinh bﬁa té bao co tron mach, ma ¢6 thé thé hién nguyén tdc mGi dé didu tri
chirng tai phat hep/ting sinh 16p 4o trong (Jackson, Arterioscler. Thromb. Vasc. Biol.
2010, 30, 1073; Cheong et al.,, Cardiovasc. Res. 2011, 89, 282; Olschewski,
Cardiovasc. Res. 2011, 89, 255; Cidad et al., Arterioscler. Thromb. Vasc. Biol. 2012,
32, 1299; Ishii et al., Free Rad. Biol. Med. 2013, 65, 102; Cidad et al., Pflugers Arch.
Eur. J. Physiol.; DOI 10.1007/s00424-014-1607-y).

Su biéu hién Kv1.3 ciing dd dugc thé hién 14 chat chi bdo bénh tiém tang trong
manh sinh thiét ctia niém mac bi sung tir bénh nhin viém loét dai trang va tuong quan

v6i mitc d6 biéu hién xytokin nhét dinh (Hansen et al., J. Crohn's Col. 2014, 8, 1378).

Chét e ché Kv1.3 da duge thé hién 13 [am gidm mirc d6 hoat héa cua té bao
Th2 v té bao T CD8" gy doc t& bao & PBMC tir bénh nhan bi dét quy, do thiéu méu
cuc bd cip tinh (AIS), c6 kha nang lam gidm hau qua 14m sang khong mong mudn cla

n6 (Folyovich et al., CNS Neurol. Diorders Drug Targets 2014, 13, 801).
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Déi v6i té bao lympho T CD4" tir PBMC duoc phan Iap tir bénh nhén méc
chung cao huyét 4p vo cin, bénh viém cip d6 thap man tinh, mic do biéu hién Kv1.3
tang 1én so v6i nhoém ddi chimg khéng méc bénh duge bao cdo (Li, Exp. Clin. Cardiol.

2014, 20, 5870).

Hiéu qua cua chit trc ché Kv1.3 dd duge bdo cdo trong cac mod hinh dong vét
lién quan d6i véi cac bénh ty mién nhu bénh viy nén, MS, ching rung téc timg mang,
viém da kh6p dang thdp, bénh tiéu duong typ I, viém da tiép xtic di ung va kich thich
(Azam et al., J. Invest. Dermatol. 2007, 127, 1419; Ueyama et al., Clin. Experiment.
Dermatol. 2013, 38, 897; Kundu-Raychaudhuri et al., J. Autoimmunity 2014, 55, 63),
viém cudn tiéu ciu than mang nén khang cu than (1 nguyén nhan cla viém cudn tiéu
clu than tién trién nhanh), va cling nhu la dbi v6i bénh hen, bénh thin man tinh, xo
hoa thén trong suy thdn man tinh va bénh than giai doan cudi (Kazama, J. Physiol. Sci.
2015, 65, 25; Kazama et al., Int. J. Nephrol. 2012, article ID 581581), va dbi voi u
melanin, bénh béo phi, chung khang insulin, va sy bado vé than kinh va su phuc hoi
than kinh (Peng et al., Neuro-Oncology 2014, 16, 528). Chét @rc ché Kv1.3 dugc bao
c4o 13 1am giam thé tich khdi u & mo hinh ghép khéc loai bang cach st dung té bao
ung thu tuyén phdi & ngudi A549 (Jang et al., Eur. J. Pharmacol. 2011, 651, 26), va
lam gidm sy tao thanh tdng sdn ndi mac mach, cho théy tiém nang tri liéu chdng lai
ching tai phat hep (Cidad et al., Cardiovasc. Drugs Ther. 2014, 28, 501). Sy trc ché
Kv1.3 ngin chdn su tao mang va lam giam su xuit bao cua hat bao tuong tir té bao T
CD4"CD28" ™ trong mé hinh chudt déi véi xo vira dong mach, biéu 16 tiém ning
kim ché sy phat trién cta xo vita ddng mach va ngin chin hoi chirng dong mach vanh

cép tinh (Wu et al., Heart Vessels 2015, 30, 108).

Dang Kkét hop cua chét tc ché IK-1 va chit tc ché Kv1.3 da duoc thé hién 1a c6
hi€u qua trong Viéc ngan ngira sy thai béo manh ghép & mo hinh dong vat (Grgic et al.,
Transplant. Proc. 2009, 41, 2601). Hiéu qua tuong tu dugc bdo céo dbi v6i chét wre ché
Kv1.3 Correolide C trong md hinh tao hinh di md hén hop phan bd mach (VCA)
(Hautz et al., Transplant. Int. 2013, 26, 552). Su Uc ché Kv1.3 cling da duoc thé hién
1a ¢6 hiéu qua trong viéc ngdn ngira bénh tai hép thu xuwong viém qua trung gian té bao

T (Valverde et al., J. Bone Miner. Res. 2004, 19, 155).
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Céc chét e ché Kv1.3 phén tir nhé nhét dinh da dugc béo céo. Téng quan van
tat xem trong,. cf. Wulff et al., Chem. Rev. 2008, 108, 1744; va Wulff et al., Nat. Rev.
Drug Disc. 2009, 8, 982. Hon nita, cdc hop chét nhit dinh dugc cong bd duédi dang
chit uc ché Kvl.3, thudc vao céc khung nhu sulfonamit (W02011/073269,
WO02011/073273, W02011/073277, WO0O2010/130638, W02010/023448), cac hop
chit spiro (WO02010/066840), pyrazol va imidazol (W02007/020286),
dioxidobenzothiazol (Haffner et al., Bioorg. Med. Chem. Lett. 2010, 20, 6983 va 6989;
W02005/11304), va phenanthfidin (Pegoraro et al., Bioorg. Med. Chem. Lett. 2009,
19,2299 va 2011, 21, 5647).

Ngoai tp hop hop chét nay, dic biét 14 cac khellinon nhét dinh (Baell et al., J.
Med. Chem. 2004, 47, 2326; Harvey et al., J. Med. Chem. 2006, 49, 1433; Cianci et
al., Bioorg. Med. Chem. Lett. 2008, 18, 2055; WO003/078416; W02006/096911;
W02008/040057; W02008/040058; W02009/043117; W02009/149508) va dan xuat
psoralen PAP-1 (Vennekamp et al., Mol. Pharmacol. 2004, 65, 1364; Schmitz et al.,
Mol. Pharmacol. 2005, 68, 1254; Bodendiek et al., Eur. J. Med. Chem. 2009, 44, 1838;
W02006/041800; US 7,772,408) da dugc danh gid vé tiém ning cta chung dé lam
chét e ché Kv1.3.

Hon nita, cac chét trc ché Kv1.3 nhit dinh da duoc mé ta trong linh vuc bénh ly
tim mach, cu thé 1a trong linh vuc bénh ¢6 ngudn gdc tir su ting san cla 16p 4o trong
(W02010/040803) va d& tmg dung trong cic bénh thoai hoa than kinh, cu thé 1a dbi
v6i su bao vé than kinh va su kich thich cta sy phat trién than kinh (W02007/139771)
va giam su gy doc thin kinh qua trung gian tiéu thin kinh dém (WO02012/170917).
Chét trc ché KV1‘.3 cling d& dugc bdo cdo 1 anh hudng dén sy kiém soat trong lugng,
su kiém soat m& cua co thé va su hép thu thirc an va do d6 dé didu tri bénh béo phi,
bénh tidu dudng va chung khong nhay insulin (W02002/100248). Hon nita, sy diéu tri
két hop ctia chét e ché Kv1.3 véi peptit yéu td tién ciy ghép dé diéu tri hu hai ndi bao
bt ngudn tir vi du bénh Lyme, bénh tim mach, loét da day t4 trang, chimg xo vira
dong mach hodc bénh lao da dugc mo ta (W02012/119072). W0O2013/052507 mo ta
viéc hudéng dich kénh Kvl1.3 dé diéu tri bénh béo phi va céc rbi loan lién quan dén

bénh béo phi.
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Viéc téng hop cuia cic dan xuét 5-phenyl-furo[3,2-g]coumarin nhét dinh (ma 1a
4-phenyl-psoralen) di dugc md ta trong tai lidu, thudong 13 bao gdm su khép vong
Pechmann va phan tng McLeod. Cf. vi du nhu Ansary, Bull. Fac. Pharm. Cairo Univ.
1998, 36, 85; Garazd et al., Chem. Nat. Comp. 2000, 36, 478; Garazd et al., Chem.
Nat. Comp. 2002, 38, 539; Traven et al.,, Heterocyclic Commun. 1997, 3, 339;
Pardanani et al., J. Ind. Chem. Soc. 1969, 46, 1014. Con dudng cu thé dé bién d6i thir
tu tao vong cua vong lacton va furan dugc mo ta trong tai li€u Kawase et al., Bull.
Chem. Soc. Jpn. 1978, 51, 1907-1908; Zhang et al., Eur. J. Med. Chem. 2010, 45,
5258. Con duong tdng hop theo hudng céc din xuét furo[3,2-g]quinolin-7(8H)-on,
thieno[3,2-g]coumarin, 6H-chromeno[6,7-d]oxazol-6-on (tirc 14 oxazolocoumarin) va
8-azapsoralen nhét dinh dugc mo ta trong tai liéu Guiotto et al., Il Farmaco 1995, 50,
479; Chilin et él., Gazz. Chim. Ital. 1988, 118, 513, va Rodighiero et al., J.
Heterocyclic Chem. 1998, 35, 847, tuy nhién, cic hop chat nay déu chi duoc cung cép

V6i céc phan tir thé metyl.

Céc psoralen cu thé nhét dinh, va cu thé 1a xanthotoxin, d& dugc mé ta vé hoat
tinh quang sinh hoc tiém ning ctia chung va vé viée sir dung chuing trong quang hoa tri
licu (PUVA = psoralen + chiéu xa UVA) (Pathak et al., J. Invest. Dermatol. 1959, 32,
255; Juettermann et al., Farmaco, Edizione Scientifica 1985, 40, 3; Toth et al., J.
Photochem. Photobiol. B Biol. 1988, 2, 209; Nofal et al., Pakistan J. Scientific Ind.
Res. 1990, 33, 148; Tuveson et al., Photochem. Photobiol. 1992, 56, 341; Becker et al.,
J. Chem. Soc. Faraday Trans. 1993, 89, 1007; Korner, Arch. Pharm. Med. Chem.
2002, 5, 187). Céac nghién ctu nay cling da dugc thuc hién dbi voi cac dan xuét 5-
phenyl-furo[3,2-g]coumarin (ma 1a 4-phenyl-psoralen) nhat dinh: Farag, Eur. J. Med.
Chem. 2009, 44, 18; Lown et al., Bioorg. Chem. 1978, 7, 85; Ansary, Bull. Fac.
Pharm. Cairo Univ. 1998, 36, 85. D6i véi cac din xuit furo[3,2-g]quinolon,
thieno[3,2-g]coumarin, 8-azapsoralen va thieno-[3,2-g]-8-aza-coumarin mach thing cu
thé, tac dung quang sinh hoc nay ciing duge nghién ctru: Guiotto et al., J. Heterocyclic
Chem. 1989, 26, 917; Guiotto et al., Il Farmaco 1995, 50, 479; Aubin et al., J. Invest.
Dermatol. 1991, 97, 50 va 995; Vedaldi et al., Il Farmaco 1991, 46, 1407.

Hon nita, cdc 5-phenyl-furo[3,2-g]coumarin nht dinh dugc béo cdo 1a ¢6 tiém

ning trong viéc di€u tri hodc ngin nglra bénh gidy ra bdi hodc qua trung gian
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helicobacter pylori (CN102091067, Zhang et al., Eur. J. Med. Chem. 2010, 45, 5258),
trong viéc didu tri bénh tiu dudong va cac bénh bién ching cua ching
(CN101307056), dé kiém so4t con tring gip canh (JP63057590), va lam chét tc ché
cia NFkB va chtrc nidng clia n6 trong xo nang (Piccagli et al., Bioorg. Med. Chem.

2010, 18, 8341).

bPéi véi furoquinolon, cac hoat tinh sinh hoc nhét dinh chi dugc bao cao dbi voi
4-metylbenzofuro[3,2-g]quinolin-2(1H)-on: Duéi dang chit e ché cua hoat tinh thy
thé steroit duoc ting cudng FKBP52 (W02011/034834), du6i dang chit trc ché cta
protein ABCG2 cho phuong phap ting cudng sy diéu tri té bao khéi u bing chit hoa
tri liu (W0O2009/061770), va kich thich hoic (e ché su lién két v6i va su chuyén
dong lipit qua trung gian SR-BI va sy hdp thu gian tiép va su chuyén hoa lipit va

cholesterol bai té bao (WO2004/032716).

Déi voi sy didu tri bénh viém gdy ra boi té bao Tgy dugc hoat hoa lap lai, dic
biét 14 cac bénh tuy mién, cac chit kim him mién dich thong thuong dugc st dung
trong cac liéu trinh diéu tri hién dang dugc 4p dung (vi du mycophenolat mofetil,
xyclophosphamit, xyclosporin A, azathioprin, v.v.) din dén su kim ché chung t& bao
lympho, do d6 lam ting nguy co nhiém khuin co hdi. Hon nita, sy diéu tr 1au dai
thuong din dén tac dung phu lam gidm sy tuén thd néi chung (vi du bénh teo da va
nguy co tang clia chtng lodng xuong di kém véi su diéu tri biang glucocorticoit, nguy
co tang ung thu da va globin co niéu kich phat khi diéu tri bang tacrolimus khu trd,
chimg budn nén va nén véi xyclophosphamit va xyclosporin A). Cac phé chuén gin
day vé thubc dé diéu tri cac bénh nay bao gdbm mat vai chit sinh hoc (vi du Alefacept,
Natalizumab, Adalimumab, Ustekinumab, Belimumab), ma thé hién kha ning tiém
tang dbi voi bién dang tac dung phu thong thuong di biét ddi véi cac thude nay nhu su
gdy nhay cam, sdc phan v&, tinh khang thuc, va lai thuong thé hién nguy co ting dbi
v6i sy nhidm khuén co hoi.

Do d6, ¢6 nhu cau vé thudc phan tir nhé méi ma, so véi cac liéu phap néu trén,
ddc biét chon loc hon theo huéng céc tdp hop nho té bao dic hiéu cia hé mién dich va
cu thé 1a tranh dugc céac tac dung bét 1oi néu trén, cu thé 1a trong viéc tri li€u céc tinh

trang bénh néu trén.
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Ban chit ky thuit cia sang ché

Hién da phat hién ra ring thubc phan t&r nhé nay c6 thé dugc thé hién béi chét
trc ché Kv1.3, ma, so v&i cac chét tri liéu néu trén, dic biét 1a chon loc hon theo hudng
té bao kiéu hinh Kv1.3°, cu thé 1a té bao B nhé dugc chuyén nhom vashoic té bao T
nhé hiéu tng ma c6 kiéu hinh Kv1.3%°, va cu thé 13 tranh duoc cac tac dung bat loi

néu trén, cu thé 1a trong vi€c tri li€u céc tinh trang bénh néu trén.

Céc phuong 4n cia sdng ché dugc néu chi ti€t trong cdc muc sau day:

1. Hop chét c¢6 cong thirc chung (III) hodc mudi, solvat hodc tién dugc chét cua
chung, |
@¥4§A6
[ As
AN R
L
YT AT N0
R’ I
trong do

Al duoc chon tir nhém gém c6 N va C-R®,;

A? duogc chon tir nhém gE‘)m c6 N va C-R3:

A3 duoc chon tr nhom gém co N va C-R9;

A*va A’ va A doc lap dugc chon tir nhém gém c6 Nva C-R';

R! duoc chon tir nhém gém c6 hydro, (C;-Cs)alkyl, halogen, (C;-Cs)alkoxy, va
(C;-Cs)haloalkyl;

R? duge chon tir nhém gdm c6 hydro, halogen va (C;-Cs)alkyl;

R3 dugc chon t nhém gdm c6 hydro, (C;-Ca)alkyl, NR'R, (C;-Cy)alkyl-NR*R®
va Xyano;

trong d6 R* va R’ doc 14p duoc chon tir nhém gdm c6 hydro, (C5-Cs)xycloalkyl,
(C5-Cs)heteroxycloalkyl, (C;-Cs)alkyl, hoic R* va R® cling vé6i nguyén tir nito

ma ching gin vao tao thanh vong di vong ¢6 tir 5 &én 7 canh ma ngoai nguyén
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tir nito néu trén tuy y ¢6 chira nhém nguyén tr khac loai khac duoc chon tur
nhém gdm c6 O va NR®, trong d6 R® duge chon tir nhém gdm c6 hydro, metyl,

axetyl va formyl;
Y dugce chon tir nhom gém c60vas;
R’ duge chon tir nhém gém ¢6 hydro, va (Cy-Cs)alkyl;

R® duoc chon tir nhém gdm c6 (Ci-Cyalkyl, (Cs-Cs)xycloalkyl va (Cs-
Cs)heteroxycloalkyl; va

R’ duqé chon tir nhém gém ¢6 hydro, (C,-Cs)alkyl va (C;-Cs)alkoxy;
trong d6 tién dugc chét 1a nhu duge x4c dinh trong diém 1 va

trong d6 alkyl bao gom alkyl, alkenyl va alkynyl va trong d6 (C;-Cs)xycloalkyl
va (C;3-Cs)heteroxycloalkyl tuy y dugc thé bing mot hodc nhidu nhém (C-
Cj)alkoxy va/hodc (Ci-Cj)alkyl.

Hop chit theo muc 1 hoic muébi, solvat hodic tién dugc chét cua chung, trong do

néu Y 1a O, thi it nhit mot trong sé A!, A> hoic A’ 1a N. Hop chét theo muc 1 hoic

mudi, solvat hodc tién dugc chét cua chung, trong d6 Alla C-RS; A*1laC-R}: A’1acC-

R%;vaYlao.

4.

Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 3 hodc mudi, solvat hozc

tién duge chit cia ching, trong d6

R! dugc chon tir nhém dm c¢6é hydro, metyl, clo, flo, metoxy, etoxy va
g y y y

triflomety]l;
R? dugc chon tir nhém gdm c6 hydro, bromo va metyl;

R? duge ch(_)n tir nhém gdm c6 hydro, metyl, morpholinyl, morpholinometyl, N-

metylaminometyl, N,N-dimetylaminometyl va xyano;
R’ duge chon tir nhém gdm c6 hydro va metyl;
R® dugc chon tir nhém gdm c6 metyl, etyl va cyclopropyl; va

R’ duoc chon tir nhém dm c6 hydro, metyl va metoxy.
g y y
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5. Hop chét theo muc bét ky trong sb cac muc tir 1 dén 4 hodc mubi, solvat hoidc

tién duoc chat ctia ching, trong d6
A'l1a C-CHj;
Y 1aO;
A? duoc chon tir nhém gdm c6 N va CH;
A3 duqé chon tir nhém gé)m c6 N va C-CHs,
A*va A5 va A® doc 1ap duge chon tir nhém gdm ¢6 N va C-R;
R! duoc chon tir nhém gbm c6 hydro, metyl, clo, flo va metoxy;
R? dugc chon tir nhém gém ¢6 hydro, metyl va bromo; va
R dugc chon tir nhém gdm c6 hydro va metyl.

6. Hop chét theo muc bét ky trong sb6 cac muc 1, hodc tir 3 dén 5 hodc mubi, solvat

hoiic tidn dugc chét cia ching, trong d6 A' 1a C-CH,; A 1a C-H; A’ 1a C-CH;; Y 14 O;
A*va A’ va A’ doc 14p dugc chon tir nhom gém c6 Nva C-R';
R! duoc chon tir nhém gém ¢6 hydro, metyl, clo, flo va metoxy;
R? duge chon tir thém gdm c6 hydro, metyl va bromo; va
R duoc chon tir nhém gdm c6 hydro va metyl.

7. Hop chét theo muc bét ky trong s6 cac muc tir 1 dén 6 hodc mudi, solvat hodc

tién dugc chét cia ching, trong d6 R? duogc chon tir nhém gdm c6 hydro va metyl.

8. Hop chét fheo muc 1 hodc mudi, solvat hodc tién duogc chét cua chung, ma dugc
chon tir nhoém gém c6 cac hop chat dugc liét ké dudi dang cdc vi du cua sang ché
trong Bang 1.

0. Dugc phim c6 chira hop chét theo muc bat ky trong s cac muc tir 1 dén 8 va

chit mang hodc chét pha lodng dugc dung.

10.  Hop chét theo muc bét ky trong sd cdc muyc tir 1 dén 8 dé sir dung trong viéc

didu tri bénh hoic tinh trang bénh.

11. St dung hop chat theo muc bét ky trong s6 cac muc tir 1 dén 8 dé san xut duoc

phém @& didu tri bénh hogc tinh trang bénh.
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12.  Hop chét theo muc 9 hodc st dung theo muc 10, trong d6 bénh hodc tinh trang
bénh nay 1a bénh hodc tinh trang bénh trong d6 su ¢ ché kénh kali déng m& béng dién

thé Kv1.3 1a ¢6 loi.

13.  Hop chét hodc sir dung theo muc 12, trong d6 bénh hodc tinh trang bénh nay
duogc chon tir nhém gdm c6 bénh viy nén, bénh viém khép viy nén, viém tuyén giap
ty mién, bénh Hashimoto, bénh Grave, viém da khép dang thép, bénh bach bién, bénh
Crohn, viém loét dai trang, bénh viém rudt, viém cung khép dbt sdng (Morbus
Bechterew), bénh nha chu, bénh tiéu duong typ I, da xo ctng, luput ban do toan thén,
viém cudn tiéu cu thin mang nén khéng cau than, viém cudn tidu cAu than tién trién
nhanh, suy thdn man tinh tién trién, bénh thdn man tinh, xo héa than, viém mang mach
nho, viém mang bd dio ngoai vi, bénh hen, pemphigut tréc, bénh viém co thé vii,
viém bi co, xo cung bi, bénh Behcet, viém da co dia, viém da tiép xuc di tng va kich
thich, bénh 1i ken phang, hoi chiing Sjogren, phan tng Vat chu-chéng lai-Manh ghép,
phan Urng Manh ghép-chdng lai-Vat chi, sy thai bd méanh ghép, bénh than giai doan
cudi, su thai bo tao hinh di mo hdn hop phan bd mach, chirg rung téc ting mang,
bénh tai hép thu xuong viém, viém mach di kem tu khang thé t& bao chit khang bach
cau trung tinh, viém xwong khép, bénh lién quan dén su ting san ndi mac mach, ung
thu v, bénh bach ciu, bénh bach cu té bao lympho man tinh, ung thu tuyén phdi &
nguoi, u lympho té bao T da, sacom xuong, u nguyén bao than kinh, ung thu budng
tring va u melanin, 161 loan viém than kinh, thoai hoa than kinh, rdi loan nhan thuc
lién quan dén HIV-1 (HAND), tng kich oxy héa do tiéu than kinh dém giy ra & bénh
Alzheimer, bénh béo phi, va khang insulin, chimg tai phat hep/tang sinh 16p 4o trong,
chimg xo vita dong mach (bénh xo cing dong mach hodc ASVD), hoi ching dong

mach vanh cép tinh, dot quy do thiéu mau cuc bd cép tinh, ching ting huyét ap.

14. Phuong phéap san xuét hop chét theo cong thirc I1I theo sang ché, trong d6 A'lacC-
R® va A? duogc chon tir nhém gdm c6 CH va N; va trong d6 phuong phép nay dic

trung & sy bién doi sau day:
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trong d6 A3, A*, A%, A°, R>, R, R® va Y nhu dugc x4c dinh & trén;

W duoc chon tir nhém gém co

R8_O Wzﬁ\.
S‘.‘J va 3"‘

trong d6 R® nhu duge xac dinh & trén, W? duge chon tir nhém gém c¢6 CH,, CH-CHa;,
C(CH3;),, CH-CH,-CH3;, C(CH3)-CH,-CH;, CH-CH(CHj3)-CHj3, va CH-CH,-CH,-CHs,

b

va phuong phap nay con bao gbm budc alkyl héa ndi phan tir qua trung gian kim loai

chuyén tiép & vi tri duge danh du bang diu sao trong cong thirc I1I' & trén; hodc
W 1a hydro va phuong phép nay con bao gbm su axyl héa qua trung gian kim loai
chuyén tiép & vi tri duge danh d4u bang du sao trong cong thirc III' & trén bang cach
st dung
Wi\rO\/

SnR°3
trong d6 W2 nhu dugce xac dinh & trén va R 1a (C1-Cy)alkyl; sau do dén su khép vong
st dung hydroxylamin.
Céc phuong &n khéic cua sang ché dugc néu chi tiét trong cac muc sau day:

Bl. Hop chit c¢6 cong thirc chung (III) hoic mudi, solvat hodic tién duoc chat cia

chung, trong d6
A duge chon tir nhém gém ¢6 N va C-R%;
A? duoc chon tir nhém gbm c6 N va C-R%;
A® duge chon tir nhém gdm c6 N va C-R’;

AtvaA’vaA® doc 1ap dugce chon tir nhdm g?)m ¢6 N va C-R!;

-15-



B3.

31494

R! duoc chon tir nhém gém c6 hydro, metyl, clo, flo, metoxy, etoxy va

triflometyl;
R? duge chon tir nhom gdm cé hydro, bromo va metyl;

R® duoc chon tir nhém gém ¢6 hydro, metyl, morpholinyl, morpholinometyl, N-

metylaminometyl, N,N-dimetylaminometyl va xyano;

Y dugc chon tir nhém gém c60vas;

R’ duge chon tir nhém gdm c6 hydro va metyl;

R® duoc chon tir nhém gdm cé metyl, etyl va xyclopropyl;
R’ dugc chon tir nhém gdm c6 hydro, metyl va metoxy.

B2. Hop chit c¢6 cong thirc chung (IIT) hodc mubi, solvat hodc tién duoc chat

cda chung, trong do6

A'l1a C-CHg;

Y1aoO;

A? duoc chon tir nhém gE“)m c¢6 N va CH;

A3 duoc chon tir nhém gém ¢6 N va C-CHj,

AtvaASvaAS doc l1ap dugce chon tir nhom g?)m c6 N va C-R:
R! dugc chon tir nhém gdm c6 hydro, metyl, clo, flo va metoxy;
R? duge chon tir nhém gdm c6 hydro, metyl va bromo;

R’ dugce chon tir nhém gdm ¢ hydro va metyl.

Hop chét c6 cong thirc chung (IIT) hodc mubi, solvat hodic tién duoc chét cta

chung, trong dé .

A duoc chon tir nhém gém co N va C-RS;
A? dugc chon tir nhoém g@)m c6 N va C-R>;
A® duoc chon tir nhom gém ¢6 N va C-R’;

AtvaAivaA® doc 1ap dugc chon tir nhom gém c6 N va C-R';
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R! duoc chon tir nhom gém ¢6 hydro, metyl, clo, flo, metoxy, etoxy va

triflometyl;
R? duge chon tir nhém gdm cb hydro, bromo va metyl;

R? duge chon tir nhém gdm c6 hydro, metyl, morpholinyl, morpholinometyl, N-

metylamiﬁometyl, N,N-dimetylaminometyl va xyano;

Y duogc chon tir nhém gém c6 O va S; trong d6 néu Y 12 O, thi it nhat mot trong
s6 A', A* hoic A’ 1A N;

R7 duoc chon tir nhém gém c6 hydro va metyl;

R® duge chon tir nhém gdm ¢6 metyl, etyl va xyclopropyl;

R’ duge chon tir nhém gdm c6 hydro, metyl va metoxy.

B4. Hop chét c6 cong thirc chung (IIT) hodc mudi, solvat hodc tién dugc chét cla

chung, trong d6

BS.

A'1aC-CH;; Y 12 O;

A? duoc chon tir nhom gém ¢6 N va CH;

A® duge chon tir nhém gdm c¢6 N va C-CHs;

it nhit mot trong sd A?hoic A’ 1aN;

AtvaAivaAs ddc 1ap dugc chon tir nhém gém c6 N va C-R';
R! duoc chon tir nhém gdm c¢6 hydro, metyl, clo, flo va metoxy;
R? duoc chon tir nhém gdm c¢6 hydro, metyl va bromo;

R’ dugc chon tir nhém gbém c6 hydro va metyl.

Hop chét c¢6 cong thirc chung (IIT) hodc mubi, solvat hodc tién dugc chat cua

chung, trong do

A'1a C-CH;; Y 14 O;

A® duoc chon tir nhém gém c¢6 N va CH;
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A’ duoc chon tir nhom gém c6 N va C-CH;,

it nhat mot trong s A% hoic APIaN;

A*va A’ x}e‘l A® doc 1ap dugce chon tir nhém gém c6 N va CH;
R? duoc chon tir nhém gdm c6 hydro va metyl;

R’ duoc chon tir nhém gdém c6 hydro va metyl.

Hop chit duge chon tir nhém gdm co:
3,6,9-trimetyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on,
3,6,8-trimetyl-5-phenylfuro[2,3-b][ 1,8 naphthyridin-7(8H)-on,
3,9-dimetyl-5-phenylis0xazolo[4,5-g]quin01in-7(8H)-on,
3,6,8,9-tetrametyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on, va

3,6,8,9-tetrametyl-5-(pyridin-3-yl)isoxazolo[4,5-g]quinolin-7(8H)-on,

hodc mudi, solvat hodc tién dugc chat cia ching.

B7.

Hop chit c6 cong thire chung (IIT) hosic mudi, solvat hodc tién dugc chit cta

chung, trong d6

A'1aC-R% A’1aC-R; A’ 1A C-R%; Y 12 O;
A*va A’ va A® doc 14p duogc chon tir nhém gdm c6 N va C-R';

R! dugc chon tir nhém gém ¢6 hydro, metyl, clo, flo, metoxy, etoxy va
y y y

triflometyl;
R? duoc chon tir nhém gdm c6 hydro, bromo va metyl;

R? duoc chon tir nhém gdm c¢6 hydro, metyl, morpholinyl, morpholinometyl, N-

metylaminometyl, N,N-dimetylaminometyl va xyano;
R’ duge chon tir nhém gdm c6 hydro va metyl;
R® dugc chon tir nhém gbm c6 metyl, etyl va xyclopropyl;

R’ duoc chon tir nhém gdm c6 hydro, metyl va metoxy.
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Hop chit c6 cong thirc chung (III) hodc mubi, solvat hodc tién duoc chét cua

chuing, trong dé

B9.

A'1a C-CH;; A%1a C-H; A*1a C-CH5; Y 12 O;

AtvaAivaAs doc 1ap dugc chon tir nhém gﬁ")m c6 N va C-R';
R! duoc chon tir nhém gém c6 hydro, metyl, clo, flo va metoxy;
R? dugc chon tir nhém gdm c6 hydro, metyl va bromos;

R’ dugc chon tir nhém gdm c¢6 hydro va metyl.

Hop chét duogc chon tir nhém gém co:
6-bromo-3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
6-bromo-5-(2-flophenyl)-3,9-dimetylfuro[3,2-g]quinolin-7(8H)-on,
6-bromo-3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on,
3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on,
5-(2-flophenyl)-3,6,9-trimetylfuro[ 3,2-g]quinolin-7(8H)-on,
3,6,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
3,8,9-trim_ety1—5-phenylfuro[3,2-g] quinolin-7(8H)-on,
6-bromo-3,8,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
5-(2-clophenyl)-3,6,9-trimetylfuro[3,2-g]quinolin-7(8H)-on,
3,6,9-trimetyl-5-(pyridin-3-yl)furo[3,2-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-(pyridin-3-yl)furo[3,2-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on,
5-(2-clophenyl)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on,
5-(2-flophenyl)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on, va

5-(2-metoxypyridin-3-yl)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on,
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hodc mudi, solvat hodc tién dugc chit cia ching.

Theo cac phuong an cu thé cua sang ché A® 1a C-R', cu thé hon lé‘ C-H.

Theo c4c phuong an cu thé khac cta sang ché A®1a N.
M5 ta chi tiét sang ché

Céac phuong an cu thé hon ctia sang ché 13 cac hop chit cu thé tuong tng cia
Bang 1 va/hoic Bang 2 dudi ddy ma duge bao ham bdi mbi phuwong an duge danh sb

néu trén tuong tng, cu thé hon nira 13 cac hop chit c6 ICsy dugc danh ddu bang "++"

hodc "+++", cu thé hon nita 1a cac hop chét c6 ICsy duoc danh ddu béng B e

Pé giit cho cac dinh nghia cang ngin cang tdt, thuat ngft "alkyl" cin duoc hiu
12 dé bao ham trong cac phuong 4n nhit dinh alkyl, alkenyl va alkynyl. Ngui ¢6 hidu
biét trung binh trong linh vuc hiéu 15 rang "Ci-alkenyl" va "C,-alkynyl" khong c6

nghia 13 dugce bao gdm.

Trong ngit canh ciia sang ché, nhém (C;-Cy)alkyl, néu khong duoc néu theo
cach khac, cu thé 1a dung dé chi (C1-C4)alkyl mach thing hodc mach nhanh, cu thé hon
la dugc chon tir nhom gé)m co -CH;, -C,H;5, -CH=CH,, -C=CH, -C;H,, -CH(CH3),, -
CH,-CH=CH,, -C(CH;)=CH,, -CH=CH-CH3;, -C=C-CH3;, -CH,-C=CH, -C4H,, -CH,-
CH(CH;),, -CH(CH3)-C2H5, va -C(CHs)s, cu thé hon nita 13 duoc chon tir nhém gdm
c6 -CHj, -C,Hs, -(CH,),CHj3, -CH(CHj3),, -(CH;);CHj;, -CH,-CH(CHj3),, -CH(CHj3)-
C,Hs, va -C(CHs); Nhom alkyl néu trén c6 thé doc 1ap duoc thé boi mot hodc nhiéu
nhém (C;-Cs)alkoxy, cu thé 1a bdi mot nhom (Ci-Cs)alkoxy, trong d6 cu thé 1a (C;-
Cs)alkoxy nay khong dugc thé.

Trong ngit canh ciia sang ché, nhom (C;-Cs)alkyl, néu khéng dugc néu theo
cach khac, cu thé 1a ding dé chi (C;-Cs)alkyl mach thing hodic mach nhanh, cy thé hon
la duogc chon tir nhom gém c6 -CHs;, -C,Hs, -(CH,),CHj3, -CH(CH3),, -(CH,);CHj, -
CH,-CH(CHj3),, -CH(CH3)-C,Hs, va -C(CHj3);. Nhom alkyl néu trén co thé doc 1ap
dugc thé boi mdt hodc nhiéu nhém (C;-Csalkoxy, cu thé 1a bsi mot nhém (Ci-

C;)alkoxy, trong d6 cu thé 1a (C;-C;)alkoxy nay khong dugce thé.

Trong ngit canh cta sang ché, nhém (Cs-Cs)xycloalkyl ding dé chi hé vong

khong thom chtra tr ba dén niam nguyén tir cacbon, cu thé 1a xyclopropan,
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xyclobutan,xyclopentan va xyclopenten. Nhom xycloalkyl néu trén c6 thé doc lap
duoc thé bdi mot hodc nhiéu nhém (C,-C;)alkoxy va/hodc (C-Cs)alkyl, cu thé 1a béi
mot nhém (Cq-Cs)alkoxy hodc (Cq-Cj)alkyl, trong d6 cu thé 1a (C,-Cs)alkoxy va (C-
Cy)alkyl nay khong dugc thé.

Trong ngit canh ciia sang ché, nhém (C;-Cs)heteroxycloalkyl ding dé chi hé
vong khong thom chua tir ba dén nim nguyén tr cacbon, trong d6 mot hodc nhiéu, cu
thé 12 mot trong s cac nguyén tir cacbon trong vong dugc thay thé bing nhém nguyén
ttr khac loai dugc chon tir nhém gdm c6 O, S, SO, SO,, N, va NR", cu thé 1a duge
chon tir nhém gém c6 O, SO, va NR", trong d6 R" 1a ddc 1dp dugc chon tir nhém gém
c6 hydro, (C{-Cy)alkyl, formyl, va axetyl. Cu thé 13 nhom (C3-Cs)heteroxycloalkyl
duogc chon tir nhém gbébm cé -oxetan-2-yl, -oxetan-3-yl, -tetrahydrofuran-2-yl, -
tetrahydrofuran-3-yl, -aziridin-2-yl, -azetidin-2-yl, -azetidin-3-yl, -pyrolidin-2-yl, -
pyrolidin-3-yl, 1,1-dioxidotetrahydrothiophen-3-yl, 1,1-dioxidothietan-3-yl, cu thé hon
1a duge chon tir nhém gdm c6 -tetrahydrofuran-2-yl, -tetrahydrofuran-3-yl, -aziridin-2-
yl, -pyrolidin-2-yl, va -pyrolidin-3-yl, trong d6 doc lap -aziridin-2-yl, -azetidin-2-yl, -
azetidin-3-yl, -pyrolidin-2-yl, -pyrolidin-3-yl, 12 trén nguyén t nito tuong ung cua
chiing duoc thé bang gbc R" nhu néu chi tiét & trén. Nhém heteroxycloalkyl néu trén
c6 thé doc 1ap dugc thé boi mot hodc nhiéu nhoém (C;-Cs)alkoxy va/hoic (C-Cs)alkyl,
cu thé 1a bdi mot nhéom (Ci-Cs)alkoxy hodc (Ci-Cj)alkyl, trong do cu thé 1a (Cy-
Cy)alkoxy va (C;-Cs)alkyl khong duoc thé.

Nhom (C;-Cs)alkoxy dung d& chi nhém O-(C;-Cs)alkyl, trong d6 phan alkyl
twong ung nhu dugc x4c dinh & trén; theo cidc phuong an cu thé cta sang ché nhom

(C,-C5)alkoxy duoc chon tir nhém gdm c6 metoxy, etoxy, va iSopropoxy.

Nhém (C;-Cs)haloalkyl ding d& chi nhém (C;-Cs)alkyl nhu dugc x4c dinh &
trén dugc thé bing mot hodc nhidu nguyén tir halogen, cu thé 13 dugc thé bang tir mot
dén nam nguyén tir halogen.. Cu thé hon 13 nhém (C;-Cs)haloalkyl duge chon tir nhém
gdm ¢6 -CR'%);, -CRIR!M),, -CRPR!MR'Y, -C,R"")s, -CH-CR')5, -CR'™),-
CH(R'),, -CH,-CR(R!?),, -CH,-CR"R'MR, -C5(R'®);, hodic -C,H4-C(R'%)3, trong
d6 R R', R doc 1ap 12 F, Cl, Br hoic I, cu thé 14 F; cu thé hon 13, (C,-Cs)haloalkyl
la CF;.
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Theo c4c phuong 4n cu thé ciia sang ché nhém halo hoic halogen ding dé chi

flo, clo, bromo, hoac iodo; cu thé 1a bromo, clo hoéc flo.

Céc phan tir thé ma tuy y dugc thé nhu néu trong ban mé ta nay cé thé duoc

thé, trir khi c¢6 chi dan khéc, & vi tri ¢6 thé v& mit hoa hoc bét ky.

Sang ché chura tt ca cac dang hd bién cta hop chét theo sang ché nhu duge boc
10 13 rang trong ban mb ta ndy biang vin ban va/hodc dudi dang hinh v& céu tric, cu
thé 12 bao gdm dang lactim ciia lactam duoc tao thanh bdi NR’ va nhém C=0 lién ké
néu R’ 12 hydro. Theo hiéu biét cia chuyén gia cic hop chit theo sang ché ciing
nhu 13 mubi cia ching c6 thé chira, vi du khi duoc phén tich & dang tinh thé, luong
thay d6i ciia dung mdi. Do d6 pham vi cta sang ché bao gdm tit ca cac solvat va cu
thé 13 tit ca cac hydrat cia cic hop chit theo sang ché ciing nhu 13 tit ca cac solvat va
cu thé 1a tit ca cac hydrat cia mudi cia cac hop chét theo sang ché. Cac solvat hodc
hydrat cu thé 1a solvat hodc hydrat lugng phap hodc dudi lugng phap cé chira 0,5, 1
hoic 2 solvat hodc phan tir nudc cho mdi phén tir ctia hop chét theo sang ché.

Trong phuong phap san xuat hop chét theo sang ché,

WE W%/O\/

trong do W 1a * hodc trong do SnR%  duoc su dung cho sy axyl héa qua
trung gian kim loai chuyén tiép & vi tri dugc danh du bang diu sao trong cong thirc
III', R® dugc tao thanh tir nhém W2 néu trén khi ndi qua trung gian kim loai chuyén
tiép & vi tri duoc danh ddu bang du sao trong cong thire III', trong d6 nguyén tir hydro
duoc bd sung vao nguyén tir cacbon ciia W2 13 mot phén cua lién két doi, trong do6 R®
thu dugc trong trudong hop nay céd thé dugc chon tir nhom gém c6 metyl, etyl, n-

propyl, isopropyl, n-butyl, sec-butyl va isobutyl.

Pé mo ta khia canh nhét dinh ctia phuong phap san xuét hop chét theo sang ché
chi tiét hon, su alkyl héa qua trung gian kim loai chuyén tiép & vi tri dugc danh diu
bing diu sao trong cong thirc III' ¢6 nghia cu thé 1a lién két cacbon-cacbon dugc tao
thanh gitta nguyén tir cacbon & vi tri duge danh dau bang du sao trong cong thirc III'
(do d6 thay thé nguyén tir brom) va nguyén tir cacbon ctia nhém W 13 mot phan cua
lién két d6i (voi cacbon hoidc oxy) va cho phép su khép vong ngoai vong (din dén su

tao thanh vong 5 canh).
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P& mo ta khia canh nhit dinh cta sang ché chi tiét hon, trong phuong phap san
xut hop chét theo sang ché trong d6 W 13 hydro (tic 1a nhém -Y-W 1a -Y-H), su axyl
hoa qua trung gian kim loai chuyén tiép & vi tri dugc dénh ddu bing diu sao trong
cong thue IIT' nhu mo ta & trén dugc tién hanh dau tién (do d6 thay thé nguyén tir brom
bing nhém -CO-R®), sau d6 dén su khép vong bing cach st dung hydroxylamin. Theo
c4c phuong 4n cu thé ciia phuong phéap nay trong d6 W 1a hydro, su khép vong bing
cach st dung hydroxylamin dic trung & budc bién d6i nhém cacbonyl ctia nhém -CO-
R® néu trén thanh oxim st dung hydroxylamin, sau d6 dén budc bién ddi chirc hydroxy
clia oxim ndy thanh nhém doi chuyén thich hop (vi du bing cach axyl hoa bing
Ac,0), sau d6 dén sy khép vong ndi phén tir bang cach gia nhiét nguyén chit hoic
trong diéu kién bazo (vi du trong su ¢6 mét ciia K,COj; hodc pyridin); sy trinh bay c6

thé ¢6 duoc tim t_héy trong So dd 5, cac budc SP-5A va SP-5C.

Theo cac phuong an cu thé cia phuong phép san xuét hop chét theo sang ché,

W2

trong d6 W 1a * , su alkyl héa nodi phan tir qua trung gian kim loai chuyén tiép &
vi tri duge danh diu béng diu sao trong cong thirc III' dugce thuc hién béng cach st
dung chét xuc tac géc Paladi, cu thé hon 1a Pd(OAc),, cu thé 1a trong dung moi khong
proton phén cuc, cu thé hon 1a trong DMF, cu thé 12 & nhiét do tir 60 dén 130°C, cu thé
hon 1a & nhiét 46 khoang 80°C, cu thé hon nita 1a trong DMF & nhiét 46 khoang 80°C.

Theo cac phuong 4n cu thé khic cta phwong phap san xudt hop chét theo séng

RE_O
ché, trong d6 W 1a \E"J , su alkyl hoa ndi phan tir qua trung gian kim loai chuyén
tiép & vi tri duoc danh ddu bang diu sao trong cong thire ITI' duge thuc hién bang cich
sir dung hén hop ctia mubi Ni(IT) va Cr(II), cu thé hon 14 hdn hop cta niken(II) clorua
va crom(Il) clorua, cy thé 13 trong dung mdi khong proton phan cuc, cu thé hon 14
trong DMF, cu thé 1a & nhiét d6 tir 100 dén 150°C, cu thé hon 1a & nhiét d6 tir 120 dén
140°C, cu thé hon nita 1 trong DMF & nhiét d6 tir 120 dén 140°C.

Theo phwong 4n cu thé khac nira, phuong phép san xuit hop chit theo sang ché,
trong d6 W 1a hydro, sy axyl hoa qua trung gian kim loai chuyén tiép & vi tri dugc

danh d4u bang du sao trong cdng thire III' dugc thure hién bang cach st dung chét xtic
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tac géc Paladi, cu thé hon 1a PdCl,(PPhs),, va 1-etoxyvinyl-tri-n-butyltin, cu thé 1a
trong dung moi khong proton phan cuc, cu thé hon 12 DMF, cu thé 14 & nhiét do tir 120
dén 180°C, cu thé hon 1a & khoang 160°C, cu thé hon nita 1a trong DMF & khoéng

160°C, cu thé hon nita 12 trong didu kién chiéu vi song.

Nhu dugc dung trong ban md ta ndy cac thuit nglt bénh, chi dinh va tinh trang
bénh duogc dung thay thé 13n nhau.

Phuong 4n khac cta sang ché 12 hop chat theo sang ché @& str dung 1am thudc.
Phuong 4n khac cua sang ché 13 sir dung ciia hop chét theo sang ché dé san xuét thude.
Phuong 4n khéac ciia sang ché 12 phuong phap diéu tri, phuong phap nay bao gbdm budc

dung lwong hiru hiéu dé didu tri ciia hop chét theo sang ché cho d6i twong can chung.

Cén hiéu rang cic phuong an cia sang ché lién quan dén hop chét theo sang
ché, cu thé 1 dé sir dung trong viéc didu tri bénh hodc tinh trang bénh, dang liéu dung,
dudng ding, v.v., nhu néu chi tiét trong ban mé ta nay, ciing lién quan dén viéc sir
dung hop chét theo sang ché dé san xuit thudc dé st dung trong viéc diéu tri bénh
hodc tinh trang bénh nay, ciing nhu phwong phép diéu tri bénh hodc tinh trang bénh
nay bao gdm budc dung lugng hitu hiéu dé diu tri hop chét theo sang ché cho dbi

tuong cin chung.

Trong phuong an cu thé, sang ché dé cap dén hop chit theo sang ché dé st dung
trong viéc diéu tri bénh hoic tinh trang bénh trong d6 su e ché kénh kali dong mo
bing dién thé Kv1.3 1a c6 loi, cu thé 12 di v6i bénh hoic tinh trang bénh dugc chon tir
nhém gdm c6 bénh vay nén, bénh viém khép vAy nén, viém tuyén giap tw mién, bénh
Hashimoto, bénh Grave, viém da khép dang thép, bénh bach bién, bénh Crohn, viém
loét dai trang, bénh viém rudt, viém ciing khép a6t séng (Morbus Bechterew), bénh
nha chu, bénh tiéu dudng typ I, da xo cting, luput ban do toan than, viém cudn tiéu cau
thadn mang nén khang ciu than, viém cudn tiéu cau than tién trién nhanh, suy than mén
tinh tién trién, bénh than man tinh, xo hoa than, viém mang mach nho, viém mang )
dao ngoai vi, bénh hen, pemphigut tréc, bénh viém co thé vii, viém bi co, xo cimg bi,
bénh Behcet, viém da co dia, viém da tiép xuc di ng va kich thich, bénh li ken phéng,
hdi ching Sjogren, phan Uing Vat chu-chéng lai-Manh ghép, phan tng Manh ghép-
chdng lai-Vat chu, su thai bd manh ghép, bénh than giai doan cubi, sw thai bd tao hinh
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di md hdn hop phén bd mach, chimg rung téc timg mang, bénh tai hip thu xwong
viém, viém mach di kém tu khang thé t& bao chét khéng bach ciu trung tinh, viém
xuong khép, bénh lién quan dén su tang san ndi mac mach, ung thu vu, bénh bach cAu,
bénh bach ciu té bao lympho man tinh, ung thu tuyén phdi & nguoi, u lympho té bao T
da, sacom xuong, u nguyén bao than kinh, ung thu budng trimg va u melanin, rbi loan
viém than kinh, thoai héa than kinh, r6i loan nhén thic lién quan dén HIV-1 (HAND),
g kich oxy héa do tiéu thin kinh dém giy ra & bénh Alzheimer, bénh béo phi, va
tinh khéng insulin, ching t4i phét hep/tdng sinh 16p 4o trong, chiing xo vita dong mach
(bénh xo cimg dong mach hodc ASVD), hdi chimg dong mach vanh cip tinh, dot quy

do thiéu mau cuc bd cép tinh, chimg ting huyét ap.

Trong phuong 4n cu thé khac, sang ché dé cap dén hop chit theo sang ché dé sir
dung trong viéc diéu tri bénh hoic tinh trang bénh trong d6 su e ché kénh kali dong
mé bang dién thé Kv1.3 1a ¢6 1oi, cu thé 1a ddi voi bénh hodc tinh trang bénh duoc
chon tir nhém gbém c6 bénh vay nén, bénh viém khép vy nén, viém tuyén giap tu
mién, bénh Hashimoto, bénh Grave, viém da khép dang thép, bénh bach bién, bénh
Crohn, bénh viém rudt, viém loét dai trang, bénh tiéu dudng typ I, da xo cing, luput
ban dé toan than, viém cudn tiéu cu than mang nén khang cau than, viém cudn tiéu
ciu than tién trién nhanh, suy thdn méan tinh tién trién, bénh than man tinh, xo hda
than, viém mang mach nho, viém mang bd dao ngoai vi, bénh hen, pemphigut troc,
bénh viém co thé vui, viém bi co, xo cung bi, viém da tiép xtc di ing va kich thich,
hoi chimg Sjogren, phan tmg Vat chi-chéng lai-Méanh ghép, su thai bé manh ghép,
bénh than giai doan cudi, su thai bd tao hinh di mé hdn hop phan b mach, chtng rung
téc timg mang, bénh ti hip thu xwong viém, viém mach di kém ty khang thé t& bao
chét khang bach ciu trung tinh, bénh lién quan dén su tdng sdn ndi mac mach, ung thu
vi, bénh bach cu, ung thu tuyén phdi & nguoi, bénh bach cau té bao lympho man tinh,
sacom xuong, u melanin, rbi loan viém than kinh, thoai hoa than kinh, rdi loan nhén
thirc lién quan dén HIV-1 (HAND), ung kich oxy hoa do tiéu than kinh dém giy ra &
bénh Alzheimer, bénh béo phi, va tinh khéng insulin, chiing tai phat hep/tdng sinh 16p
4o trong, ching xo vita dong mach (bénh xo ciing dong mach hodc ASVD), héi chiing

dong mach vanh cip tinh, dot quy do thiu mau cuc bo cép tinh, chimg ting huyét ap.
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Trong phuong 4n cu thé khac, sdng ché d& cap dén hop chit theo sang ché dé sur
dung trong viéc diéu tri bénh hoic tinh trang bénh trong dé su e ché Kv1.3 dan dén
su kiém ché mién dich (mot phan), cu thé hon 1a d6i v6i bénh tw mién hodc bénh viém
man tinh dugc chon tir nhém gﬁ")m c6 bénh Véy nén, bénh viém khép véy nén, viém
tuyén giap tu mién, bénh Hashimoto, bénh Grave, viém da khép dang thép, bénh bach
bién, bénh Crohn, viém loét dai trang, bénh viém rudt, viém ctmg khép dbt sdng, bénh
nha chu, bénh tiéu dudng typ I, da xo cimg, luput ban do toan than, viém cudn tiéu ciu
thdn mang nén khéng cu than, viém cudn tiéu ciu than tién trién nhanh, bénh than
man tinh, viém mang mach nho, viém mang bd dio ngoai vi, bénh hen, pemphigut
troc, bénh viém co thé vii, viém bi co, xo cung bi, bénh Behcet, viém da co dia, viém
da tiép xuc di tmg va kich thich, bénh li ken phang, hoi chiing Sjogren, phan tmg Vat
chi-chéng lai-Méanh ghép, phan tng Méanh ghép-chdng lai-Vat chi, su thai bé manh
ghép, bénh than giai doan cubi, sy thai bé tao hinh di mé hdn hop phan bd mach,
chimg rung téc timg mang, bénh tai hdp thu xuong viém, viém mach di kém tu khang
thé t& bao chit khang bach ciu trung tinh, viém xwong khép, bénh lién quan dén su
tdng san ndi mac mach, ching tai phat hep/ting sinh 16p 4o trong, rdi loan viém than
kinh, thoai héa than kinh, ching xo vita dong mach (bénh xo cung dong mach hodc

ASVD), chtng tang huyét ap.

Trong phwong 4n cu thé khac nira, séng ché @& cap dén hop chét theo sang ché
dé sir dung trong viéc diéu tri bénh hodc tinh trang bénh dugc chon tir nhém gbm c6
bénh viém khép vy nén, viém tuyén gidp tw mién, bénh Hashimoto, bénh Grave, viém
da khop dang thép, bénh Crohn, viém loét dai trang, bénh viém rudt, viém cting khop
d6t sdng, bénh nha chu, bénh tiéu duong typ I, da xo cting, luput ban dé toan than,
viém cudn tiéu ciu than mang nén khéng ciu than, viém cudn tiéu cdu than tién trién
nhanh, bénh thdn man tinh, viém mang mach nho, viém mang bd dao ngoai vi, bénh
hen, pemphigut tréc, bénh viém co thé viii, viém bi co, xo cting bi, bénh Behcet, viem
da co dia, viém da tiép xtic di tmg va kich thich, bénh li ken phang, hoi chiing Sjogren,
phén tmg V4t chii-chdng lai-Manh ghép, phan tng Manh ghép-chéng lai-Vat chu, su
thai bé manh ghép, bénh thén giai doan cudi, su thai bo tao hinh di md hdn hop phan
bd mach, chimg rung toc tirng mang, bénh tai hép thu xuong viém, viém mach di kém

tu khang thé t€ bao chit khang bach cAu trung tinh, viém xuwong khép, bénh lién quan
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dén su ting san ndi mac mach, chung tai phat hep/tang sinh 16p 4o trong, rbi loan viém
than kinh, thoai héa than kinh, ching xo vita dong mach (bénh xo cing dong mach

hodac ASVD), ching ting huyét ap.

Trong phuong an cu thé khéc nita, séng ché @& cap dén hop chét theo sang ché
dé st dung trong viéc diéu tri bénh hoic tinh trang bénh dugc chon tir nhém gém cod
bénh véy nén, viém da khép dang thép, bénh tiéu duong typ I, da xo cing, viém cudn
tidu ciu than mang nén khang cAu than, viém cudn tiéu cAu than tién trién nhanh, suy
th4n mén tinh tién trién, bénh than man tinh, xo héa than, viém da tiép xuc di img va
kich thich, su thai bé6 manh ghép, bénh thén giai doan cudi, bénh hen, su thai bd tao
hinh di md hdn hop phan bd mach, chimg rung téc timg mang, bénh tai hép thu xuwong
viém, ung thu tuyén phdi & ngudi, u melanin, rdi loan viém than kinh, thoai héa thin
kinh, bénh béo phi, va tinh khang insulin, ching tai phéat hep/tdng sinh 16p 4o trong,
chimg xo vita dong mach (bénh xo cing dong mach hodc ASVD), hdi ching dong
mach vanh cép tfnh.

Trong phuong én cu thé khac nita, sang ché dé cap dén hop chét theo séng ché
dé st dung trong viéc diéu tri bénh hoic tinh trang bénh duge chon tir nhém gbm ¢6
viém da khép dang thép, bénh tiéu duodng typ I, da xo cling, viém cudn tiéu cdu than
mang nén khang cau than, viém cudn tiéu cAu than tién trién nhanh, suy thdn man tinh
tién trién, bénh than man tinh, xo hoéa than, viém da tiép xuc di Gng va kich thich, su
thai bé manh ghép, bénh hen, bénh than giai doan cudi, sy thai bé tao hinh di md hdn
hop phan bd mach, ching rung téc ting méang, bénh téi hép thu xwong viém, ung thu
tuyén phdi & ngudi, u melanin, i loan viém than kinh, thoai héa than kinh, bénh béo
phi, va tinh khang insulin, chimg tai phat hep/ting sinh 16p 4o trong, ching xo vita
ddng mach (bénh xo ciing dong mach hodc ASVD), hoi chimg dong mach vanh cép
tinh.

- Trong phuong an cu thé khac nita, sang ché d& cap dén hop chét theo sang ché
dé str dung trong viéc diéu tri bénh hoic tinh trang bénh dugc chon tir nhém gém co
bénh Véy nén, viém da co dia, viém da tiép xuc di tng va kich thich, viém da khop

dang thap, va viém mang mach nho, da xo cing.
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Trong phuong an cu thé khac nita, sang ché dé cap dén hop chét theo sang ché
dé st dung trong viéc diéu tri bénh hoic tinh trang bénh dugc chon tir nhém gém cod
viém da co dia, viém da tiép xuc di tmg va kich thich, viém da kh6p dang thép, va

viém mang mach nho, da xo cung.

Trong phuong 4n cu thé khéc, sang ché d& cap dén hop chét theo sang ché dé st
dung trong viéc diéu tri bénh hodc tinh trang bénh trong d6 sy Gc ché Kv1.3 dan dén
dap ung chéng tang sinh, cu thé 12 bénh hoic tinh trang bénh dugc chon tir nhém gém
¢6 ung thu vi, ung thu budng trang, bénh bach cAu, bénh bach ciu té bao lympho man
tinh, sacom xuong, u nguyén bao than kinh, ung thu tuyén phdi & ngudi, u melanin,

ching tai phat hep, tdng sinh 16p 4o trong.

Trong phuong 4n cu thé khéc, sang ché d& cap dén hop chét theo sang ché dé st
dung trong viéc diéu tri bénh hoic tinh trang bénh trong d6 su c ché Kv1.3 dan dén

dép tmg bao vé thin kinh, cu thé 1a dé diéu tri thoai hoa than kinh.

Trong phuong &n cu thé khéc, sang ché dé cap dén hop chit theo séng ché dé st
dung trong viéc diéu tri bénh hoic tinh trang bénh trong d6 su e ché Kv1.3 din dén
su didu bién chuyén hoéa t& bao, cu thé 12 bénh hoidc tinh trang bénh dugc chon tir

nhém gdém c6 bénh béo phi va tinh khang insulin.

Trong phuong an cu thé khéc, sang ché dé cap dén hop chit theo séng ché dé sir
dung trong viéc diéu tri bénh hodc tinh trang bénh c6 thé didu tri dugc bing su tc ché
& bao kiéu hinh Kv1.3%°, cy thé Ia t& bao h¢ midn dich kiéu hinh Kv1.3°*, cu thé hon
1a t& bao B nhé duge chuyén nhém va/hogc té bao T nh¢ hidu tng c¢6 kiéu hinh
Kv1.3%, cu thé hon nira 14 rdi loan ty mién do té bao T gy ra va tinh trang viém mén
tinh, cu thé la dugc chon tir nhom gdm c6 bénh viém khop vy nén, bénh tiéu dudng
Typ 1, viém da khép dang thap, da xo cting, bénh véy nén, bénh hen, viém cudn tiéu
cAu than mang nén khéng cAu than, hoi chimg dong mach vanh cip tinh. Trong ngft
canh nay, té bao kiéu hinh Kv1.3°° 1a té bao trong d6 sb lwong bidu hién Kv1.3 ndm
trong khoang tir 750 dén 2900, cu thé 1a tir 950 dén 2900 kénh Kv1.3 cho mbi t€ bao,
ma c6 thé dugc xac dinh brfmg cadch nhudém mau héa mé mién dich hodc phan tich

miéng dap-kep da biét rd dbi voi nguoi co hiéu biét trung binh trong linh vyc, va vi du
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nhu duge mé ta trong tai lieu Wulff et al., J. Clin. Invest. 2003, 111, 1703; Rus et al.,
PNAS 2005, 102, 11094.

Trong ngit canh cua sang ché, sy biéu hién Kv1.3 trbng té bao cua dbi tugng cao
hay khéng nhu dugce xé4c dinh & day, co thé duoc x4c dinh cu thé bing cach
1) thu l4y mau tir d6i tuong nay,
2) tlly ¥ phan 14p t& bao trong d6 s biéu hién Kv1.3 12 duoc xéc dinh tir mau nay,
3) tly ¥y nudi ciy té bao nay trong méi trudng thich hop,
4) xéc dinh sy biéu hién Kv1.3 trong té bao nay,
trong do
- mau nay cu thé 12 mau dich léng, cu thé 1a mau hoat dich hodc dich ndo tiy,
mau gan bach cau, hoic miu mau ngoai vi, vi du tir dbi tuong bi nghi ngo mic
viém da khép dang thdp, hosic miu mo, cu thé 1 miu tir md nhidm bénh, ching
han nhu thuwong tén vy nén, mé hoat dich hogc dich ri ndo, tir d6i tuong nay;
- té bao trong do6 su biéu hién Kv1.3 1a duge x4c dinh cu thé 1a té bao lympho, té
bao B, hoic té bao T, chéng han nhu t& bao Ty té bao T CD4" hoac té bao T
CD§’;
- té bao trong d6 su biéu hién Kv1.3 cin phai dugc x4c dinh dugc phén lap bang
céc k§ thuét da biét trong linh vuc, cu thé 1a ly tdm gradien ty trong va FACS (phan
loai té bao duoc hoat héa huynh quang), trong d6 cu thé 1a sy phan 1ap nay dugc st
dung trong truong hop mau dich 1éng;
- mdi truong thich hop 1a da biét trong linh vyc, vi du méi truong Dulbecco,
chéng han nhu moi truong Dulbecco duge cai bién Iscove, ma c6 thé dugc bd sung
cac chét phu gia can thiét, ching han nhu chét khéang sinh;
- trong truong hop miu md, sy phan 1ap va nudi cdy co thé trong céc truong hop
nhét dinh dugc thay thé bang budc didu ché miu, vi du diéu ché parafin;
- su biéu hi'én Kv1.3 trong té bao nay dugc xéc dinh béng cac k¥ thuat da biét
trong linh vuc, cu thé 1a bang kep-miéng dan, ching han nhu k¥ thuat kep-miéng

dan duogc dé cap dén trong ban md ta nay, hodc bang cach dua té bao nay nhudm
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mau héa md mién dich va xdc dinh su bidu hién Kv1.3 bing cach soi kinh hién vi
huynh quang, ching han nhu dugc md ta trong cac tai liéu tham khao dugc vién
dan trong ban mo ta nay, trong do su biéu hién Kv1.3 tuong tng trong té bao nay
¢6 thé dugc tinh tir két qua thu duoc bang k§ thuat néu trén thong qua cac phuong
phap da biét trong linh vuc, ching han nhu dugc mo ta trong céc tai liéu tham khao

duoc vién din trong ban mo ta nay;

vi du vé cac phuong phap nay duge md ta trong tai liéu vi du PNAS 2006, 103, 17414;
J. Clin. Invest. 2003, 111, 1703; J. Invest. Dermatol. 2011, 131, 118; PNAS 2005, 102,
11094.

Sang ché con dé cap dén duoc pham, bd kit va bo kit gdm cac phin c6 chira hop

chét theo sang ché.

Sang ché con dé cap dén viéc st dung hop chét theo sang ché dé san xuit dugc
phém, va dé cap dén dugc phim c6 chira hop chit theo sang ché, ma cu thé hon céc
phuong an dugc str dung dé diéu tri va/hoic phong ngira bénh va/hojc tinh trang bénh

nhu dugce boc 10 trong ban mo ta nay.

Cu thé 13, dugc phdm nhu duge md ta trong ban md ta nay c6 chira hop chat

theo sang ché va chit mang hoic chét pha lodng dugc dung.

Ngoai ra, sang ché @& cap dén vat phém san xudt, chira vat liéu bao goi va duoc
chét chira trong vt liéu bao goi nay, trong d6 dugc chét hitu hiéu ¢ diéu tri tinh trang
bénh nhu dugc md ta trong ban mo ta nay, va trong d6 vat liéu bao goi c6 chira nhan
hoic t& hudng dan sir dung bén trongty huéng dan st dung cung cép thong tin vé& dugc
chét nay hitu dung dé ngén nglra hodc diéu tri tinh trang bénh duoc boc 10 trong ban
mo ta nay, va trong d6 dugc chét nay c6 chira mot hoic nhidu hop chit theo sang ché.
Vat liéu bao géi, nhan va t& huéng dan st dung bén trong ndi cach khic la twong tu
hodc gibng vé6i vat liéu bao goéi, nhan va t& hudng din st dung bén trong tiéu chuan
cho dugc phim cb’ ung dung lién quan.

Duoc phdm theo sang ché dugc diéu ché bang cac quy trinh ma da biét ban chat
va quen thudc dbi v6i ngudi co hidu biét trung binh trong linh vuc. Dé lam dugc
pham, cic hop chét theo sang ché c6 thé dugc st dung nhu thong thuong, hodc cu thé

1a két hop v6i chét phu trg cho dugc phém va/hodc ta dugce thich hop, vi du & dang
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vién nén, vién nén dugc bao, vién nang, vién nén hinh ovan, thudc dan, miéng dép (vi
du du6i dang TTS), nhii trong, huyén pht, gel hogc dung dich, ham lugng hoat chét vi
du nhu ndm trong khoang tir 0,1-99% hodc tr 0,1-95% va trong do, bfmg su lua chon
thich hop chit bd tro va/hoic ta duge, dang ding duge phidm (vi du dang giai phéng
cham hodc dang trong rudt) phu hop véi hoat chét va/hodc voi tac dung mong mudn

can dat duoc.

Theo céac phuong 4n cu thé, duong ding dugc chon tir nhém gbm c6 trong tinh

mach, qua dudong miéng, trong co, trong mit, tai chd, va qua dudng rudt.

Lidu dung thong thudng cta cac hop chét theo sang ché trong truong hop tri
liéu toan than (theo dudng miéng) thudng ndm trong khoang tir 0,3 dén 30 mg/kg cho
mdi ngdy, hodc giita 0,3 va 100 mg/kg cho mdi ngdy, (trong tinh mach) thuong nim
trong khoang tir 0,3 dén 30 mg/kg/gid. Su lua chon lidu dung t6i wu va khoang thoi
gian dung thubc, cu thé 1a lidu ding ti wu va phwong thirc ding hoat chét cén trong
mdi trudng hop c¢6 thé dugc xac dinh béi ngudi cé hiéu biét trung binh trong linh vuc

trén co sd hicu bict chuyén gia cua ho.

Ngudi c6 hiéu biét trung binh trong linh vuc quen thude véi chét phu trg, chat
dAn thudc, ta duoc, chit pha lodng, chit mang hoic chét phu trg ma thich hop ddi voi
ché pham, chit diéu ché hoic hop phin duoc mong mubn theo hiéu biét chuyén gia
cta ho. Ngoai dung moéi, chét tao thanh gel, bazo thubc m& va ta duge cho hoat chét
khéc, vi du nhu chit chdng oxy hoa, cht phén tan, chat nhii twong hoéa, chét bao quan,
chit 1am hoa tan, chit mau, chit tao phtc hodc chit ting cudng thim, c6 thé duogc sir

dung trong dugc pham ctia sang ché.

Tuy thudc vao bénh va/hodc tinh trang bénh cu thé cin diéu tri hodc ngén ngua,
céc hoat chét tri 1iéu bd sung, ma thuong dwoc ding dé diéu tri hoic ngin nglra bénh
do, c6 thé tuy y duoc ding dong thoi véi céc hop chét theo sang ché. Nhu duoc ding
trong ban mo ta nay, c4c chét tri lidu bd sung ma thudong duge ding dé diéu tri hoic
ngin ngira bénh cu thé 13 da biét boi ngudi c6 hiéu biét trung binh trong linh vuc khi

thich hop cho bénh can diéu tri.

Theo khia canh khac cta sang ché, cac hop chit theo sang ché, c6 thé duoc két

hop véi cac chat tri liéu tiéu chuan ma thuong dugce st dung dé di€u tri cla tinh trang
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bénh nhu dugc md ta trong ban md ta nay, cu thé hon 1a dugc chon tir nhém gém co,
nhung khong giéi han & methotrexat, corticosteroit nhu prednison, prednisolon,
metylprednisolon, dexamethason, betamethason, cortison va chét twong tu;
mycophenolat mofetil, tacrolimus, leflunomit ho#c teriflunomit, xyclosporin A,
xyclophosphamit, mitoxanthron, fingolimod, azathioprin, glatiramer axetat, dimetyl
fumarat, chit Gc ché IK-1 nhu TRAM-34, chét (tc ché JAK nhu Tofacitinib hoic
braticinip, chit e ché SYK nhu Fostamatinib, interferon-beta (IFN-B).

Ngudi ¢6 hiéu biét trung binh trong linh vuc biét duge co s& cia hiéu biét
chuyén gia ctia ho vé tdng (cac) lidu dung hang ngay va (c4c) dang dung cia (cac) chét
tri liéu bd sung duoc ddng str dung. Tong (cic) lidu dung hang ngdy nay co6 thé thay
d6i trong khoang gia tri rong. Khi thuc hanh sang ché va tuy thudc vao chi tiét, dic
diém hodc muc dich cta viée st dung chung néu & trén, cac hgp chét theo sang ché c6
thé dugc ding trong liéu phap két hop mot cach riéng &, tudn tw, ddng thoi hoic xen
ké theo thoi gian (vi du dudi dang dang lidu don vi két hop, dudi dang cac dang liéu
don vi riéng r€ hodc dang lidu don vi roi rac lién k&, duéi dang két hop ¢ dinh hoac
khong cb dinh, dudi dang b kit gdbm cac phan hodc dudi dang hdn hop pha tron) véi
mot hodc nhiéu tri liéu tiéu chuén. Trong cac phuong an nhét dinh cac tri liéu tiéu
chuén nay c6 chira chét chéng ung thu hoa tri li¢u hodc dédc hi¢u dich da biét trong linh

vuc.

Do d6, khia canh khéc cua sang ché 13 dang két hop hoic duge phim c6 chira
thanh phén hoat tinh thir nhét, ma 13 hop chit theo sang ché hozc mudi hodc hydrat ctia
ching, thanh pha‘in hoat tinh thir hai, ma 13 liéu phép tiéu chuan da biét trong linh vuc
d6i voi tinh trang bénh nhu duge mé ta trong ban mo ta ndy, va tiy ¥ chit mang chép
nhén dugc vé mit dugce ly, chit pha lodng va/hodc ta duge dé dung tuin tu, riéng 18,
ddng thoi hodc xen k& theo thoi gian trong tri lidu theo th tu bit ky, vi du dé diéu tri,
ngan ngua hodc lam thuyén gidm bénh va/hoic tinh trang bénh nhu dugc mo ta trong
ban mo ta nay.

Trong ngit canh nay, sang ché con dé cap dén dang két hop c6 chira thanh phan
hoat tinh thr nhét, 13 it nhét 14 mot hop chét theo sang ché, va thanh phﬁn hoat tinh thir
hai, ma 14 it nhit 13 mot tri liéu tiéu chudn da biét trong linh vuc dbi véi tinh trang

bénh nhu dwgc md ta trong ban mo ta nay, dé ding riéng ré, tudn tu, dbng thoi hoic
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xen k& theo thoi gian trong tri ligu, chﬁng han nhu vi du trong tri li€u cidc bénh néu
trong ban mo ta nay.

Thuét ngir "dang két hop" theo sang ché c6 thé dugc thé hién dudi dang dang
két hop cb dinh, dang két hop khong cb dinh hodc bo kit gdm céc phan. "Dang két hop
c¢b dinh" duge xac dinh duéi dang dang két hop trong d6 thanh phan hoat tinh thir nhat
va thanh phé“m hoat tinh thtr hai ¢6 mat cung nhau trong mot liéu don vi hodc trong
thuc thé don 16. Mot vi du cta "dang két hop ¢ dinh" 1a duoc phém trong d6 thanh
phén hoat tinh thir nh4t va thanh phan hoat tinh th& hai c6 mit trong hdn hgp pha tron
dé dung ddng thoi, ching han nhu trong mot ché phdm. Vi du khac cia "dang két hop
c¢b dinh" 14 hdn hop duoc phim trong d6 thanh phin hoat tinh thir nhit va thanh phan

hoat tinh thir hai ¢6 mit trong mdt don vi ma khong & trong hdn hop pha tron.

"Bo kit gdbm cac phan" dugc x4c dinh dudi dang dang két hop trong d6 thanh
phén hoat tinh thir nhit va thanh phan hoat tinh tht hai ¢6 mit trong nhidu hon mét
don vi. M6t vi du ctia "bo kit gdm cac phan" 12 dang két hop trong d6 thanh phan hoat
tinh thé nhét va thanh phan hoat tinh thtr hai c6 mit mot cach riéng ré. Cac thanh phan
cua bo kit gém cac phﬁn ¢6 thé duoc ding mot cach riéng 18, tudn ty, déng thoi hodc

xen k& theo thoi gian.

Thanh phin hoat tinh thir nh4t va thanh phan hoat tinh tht hai ciia dang két hop
hodc bd kit gdm céc phan theo sang ché co thé duge cung cap dudi dang cac ché phdm
riéng 1& (trc 12 doc 1ap voi nhau), ma sau d6 duge dua vao cing nhau dé ding dong
thoi, tuén tu, riéng r&€ hodc xen k& theo thoi gian trong li€u phap két hop; hodc duogc
dong goi va duge c6 mit cing nhau dudi dang cac thanh phan riéng r& ctia goi két hop

dé dung ddng thoi, tudn ty, riéng r& hoic xen ké theo thoi gian trong liéu phap két hop.

Loai ché phim duoc chira thanh phin hoat tinh thtr nht va thanh phan hoat tinh
thir hai & dang két hop hoic bo kit gdm cac phan theo sang ché c6 thé 1a twong tu, tirc
1a ¢4 hai thanh phan duoc tao ché phdm trong vién nén hodc vién nang riéng ré, hodc
¢6 thé 1a khac nhau, trc 1a phit hop cho dang sir dung khéc nhau, ching han nhu vi du
mot thanh phén hoat tinh duoc tao ché phém duédi dang vién nén hodc vién nang va

thanh phan kia dugc tao ché phdm dé vi dy ding trong tinh mach.
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Ham luong cia thanh phan hoat tinh thir nhit va thanh phan hoat tinh thir hai
cta dang két hop, ché phdm hoic bo kit theo sang ché c6 thé cung 13 lwong hitu hidu
dé didu tri dé didu tri, phong ngira hodc 1am thuyén giam tinh trang bénh nhu dugc md

ta trong ban mo ta nay.

Khia canh khac ctia sang ché 13 phuong phap dé diéu trj theo cach ddng tri lidu
céac tinh trang bénh nhu dugc mo ta trong ban mo ta nay, & bénh nhin can su didu tri
nay bao gém dung riéng ré€, tuln tu, déng thi, ¢b dinh hodc khong ¢b dinh luong mot
ho#ic nhidu hop chét theo sang ché c6 hoat tinh dugc 1y va hitu hiéu dé diéu tri va c6
th8 dung nap va lugng mot hodc nhiéu chat tri liéu da biét trong linh vuc ¢6 hoat tinh
dugc 1y va hitu hiéu dé diéu tri va c6 thé dung napnap d6i véi tinh trang bénh nhu

dugc md ta trong ban mo ta nay, cho bénh nhan nay.

Pé san xuét duoc phim, cac hop chét theo sang ché dugc tron mot cach thich
hop vé6i chit phu trg cho duge pham thich hop va duge xir Iy thém dé tao ra ché phidm
dugc thich hop. Ché phim dugc thich hop 13, vi du nhu, bdt, nhil twong, huyén phu,
thube phun, dau, thudc md, thubec md béo, kem, bdt nhio, gel hodc dung dich. Duoc

phim theo sang ché dugc didu ché bing cac quy trinh da biét ban chit.

Nhu duge dung trong ban md ta nay, thuat nglt "nhiét do trong phong" hodc

"r.t." thuong ding dé chi nhiét d6 khoang 25°C.
Céc thiét bi phén tich dwoc sit dung

LC/ESI-MS phan tich: B 1dy mAu tu dong Waters 2700. Hé théng Phan phdi
Pa dung mdi Waters 1525. Vong 14y mau 5 ul. Cot, Phenomenex Onyx Monolythic
C18 50x2 mm, v6i bd loc so bd 2 um bang thép khong gi. Dung mdi rira giai A, H,O +
0,1% HCOOH; dung moi rira giai B, MeCN. Gradien, tir 5% B dén 100% B trong 3,80
phut, sau d6 ding dong trong thoi gian 0,20 phit, sau d6 trd lai 5% B trong 0,07 phut,
sau d6 ding dong trong thoi gian 0,23 phit; dong chay, 0,6 ml/pht va 1,2 ml/phut.

Khéi phd ké tr cuc don Waters Micromass ZQ 4000 v6i ngudn phun dién tr.
Phuong phap MS, MS4 15minPM-80-800-35V; quét phuong thic ion duong/am, m/z
80-800 trong 0,5 gidy; dién thé mao quan, 3,50 kV; dién thé non, 50 V; dién thé bo
nhan, 650 V; khoa nguén va nhiét do khi khir solvat hoa, 14n luot 1a 120°C va 300°C.
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Bo phat hién Do hép thu Waters 2487 Dual A, dat & 254 nm. Phin mém, Waters
Masslynx V 4.0.

Khbi phd ké tir cuc don Waters Micromass L.CZ Platform 4000 véi ngudn phun
dién t&. Phuong phap MS, MS4 15minPM-80-800-35V; quét phuong thiuc ion
duong/am, m/z 80-800 trong 1 gidy; dién thé mao quén, 4,0 kV; dién thé non, 30 V;
dién thé b nhan, 900 V; khéa ngudn va nhiét do khi khir solvat héa, 1an lugt & 120°C
va 300°C. B phat hién Mang Quang diot Waters 996, dit & tir 200 dén 400 nm. Phin
mém, Waters Masslynx V4.0.

Cac gia tri dbi voi [M+H]" dugc dua ra trong céc vi du 1a céc gié tri duge tim
thdy trong sic ky dd LC/MS tuong Gmg ddi véi cac hop chét twong tng. Céc gia tri ndy
déu duge tim thiy trong bién dung chiu bing +/- 0,3 don vi so v6i khdi lugng chinh

x4c tinh dugc khi proton hoa hop chit.

Séc ky 16p moéng didu ché (TLC diéu ché): TAm Merck PLC, silicagel 60 F,sq,

0,5 mm, 1,0 mm hoac 2,0 mm.
Séc ky cot: Silicagel Acros 60A, 0,035-0,070 mm.

HPLC-MS diéu ché: BoO léy mau tu dong Waters 2767, Hé théng Phéan phéi Pa
dung mdi Waters 600 v6i cac dau bom phén tich (100 ul); Bo kiém soat Waters 600;
Moédun Gradien Hai cuc Waters 2525 v6i cac diu bom diéu ché (500 ul). Pha lodng tai
Cot: dung moéi 1, MeCN:H,0 70:30 (thé tich/thé tich), dung mdi 2,
MeCN:MeOH:DMF 80:15:5 (thé tich/thé tich/thé tich); tbc do dong chiy, 5 ml/phiit.
Bo léy mau ty dong 2767 véi 6ng tiém 10 ml va vong léy mau 10 ml. Van 6 vi tri cot
Flom 401 véi Waters X-Terra RP18, 5 pm, 19x150 mm véi cartrit bdo vé X-Terra
RP18 5 um, 19x10 mm, dugc st dung & tdc do dong chay 20 ml/phat; Waters SunFire
Prep OBD 5 um, 30x50 mm véi cartrit bao vé SunFire RP18 5 um, 19x10 mm, duoc
st dung & tbc do dong chay 25 ml/phut; Waters Atlantis Prep T3 OBD 5 pm, 30x50
mm véi cartrit bao vé Atlantis, duoc st dung & toc d6 dong chay 50 ml/phut; Waters
X-Bridge Prep OBD 5 pm, 19x150 mm véi cartrit bdo vé X-Bridge RP18 5 pm,
19x10mm dugc sir dung & tdc d6 dong chay 20 ml/phit; Waters Atlantis Prep T3 OBD
5 um, 19x50 mm véi cartrit bdo vé Atlantis, dugc su dung & tbc do dong chay 25

ml/phat va YMC-Actus Hydrosphere C18 5 pm, 20x50 mm vdéi cartrit bao vé€ Actus,
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dugc su dung & tbc d6 dong chay 20 ml/phiit. Dung méi rira giai A, HyO chira 0,1%
(thé tich/thé tich) HCO,H hoidc H,O chira 0,1% (thé tich/thé tich) NEt;; dung mdi rira
giai B, MeCN. Céc gradien tuyén tinh khac nhau, dugc diéu chinh phu hop véi timg
mau. Thé tich tiém, 9 ml, tiy thudc vao miu. Dung mbi bd sung, MeOH-MeCN-H,O-
HCO,H 80:15:4,95:0,05 (thé tich/thé tich/thé tich/thé tich). Bom bd sung, Waters
Reagent Manage.r, tbc do dong chay 0,5 ml/phut. Khéi phd ké tir cuc don Waters ZQ
v6i ngudn phun dién tir. Quét phuong thirc ion dwong hodc 4m m/z 105-950 trong 1
gidy; mao quan, 3,6 kV; dién thé nén, 45 V; dién thé bd nhan, 700 V; nhiét d6 mau do
va khi khtr solvat hoa, 1an lugt 14 120°C va 250°C. Bo thu gom phan doan Waters
2767 v6i su thu gom khéi hodc phan doan duoc kich hoat bang UV. Bd phét hién Do
hép thu Waters 2487 Dual A, dat & 254 nm. Phan mém, Waters Masslynx V 4.0 SP4.

Phd 'H NMR duoc ghi nhan & nhiét do trong phong trén Quang phé ké Bruker
Supraleitendes Fourier NMR, Avance™ 300 MHz. Do dich chuyén hoa hoc ¢ dugc
bao cao theo phén triéu. S bdi cua tin hiéu nhit dinh (mtc don, mic doi, muc ba,
muc tu, muc bdi) dugce chi ra béng chit viét tit tuong tng (lén lugt la s, d, t, g, m). "br
s" chi mirc don rong, "mc" muc boi tdp trung. Tin hi€u du dung mdi dugce st dung lam
tiéu chudn ndi tai: S(CDCls) = 7,26, §(d6-DMSO) = 2,50, 6(CD;0D) = 3,31, 5(d6-
axeton) = 2,05.

Dung méi rira giai d6i véi TLC diéu ché hoic sic ky cot (CC) trén silicagel:

Dung mdi rira giai 1: ete ddu moé / CH,Cl, / MeOH; Dung moi rira giai 2:
CH,Cl, / MeOH; Dung mdi rira giai 3: ete ddu mé / etyl axetat; d6i v6i mdi dung moi
rira giai, dung moi néu trén duge st dung & céc ti 1¢ khéac nhau, tuy thudc vao hop chat
tuong ung.

Quy trinh va quy trinh tong hop tiéu chuén khéi xay dung:

Néu khong c6 sin trén thi truong, B-ketoeste can thiét b1 (So d6 1) duge tong
hop thong qua sy ngung tu Claisen tlr este axit benzoic dugc thé thich hop va este axit
axetic dugc thé alpha twong tng theo Taber et al., J. Org. Chem. 1995, 60, 1093 va
Miiller et al., Helvetica Chim. Acta 1998, 81, 317, quy trinh tdng hop cia ching dugc
két hop trong ban md ta nay dé tham khao. Khéi x4y dung mong muén thu dugc &

dang hd bién B-ketoeste duéi dang thanh phén duy nhét hodc thanh phan chinh, dugc
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di kém trong hau hét cac truong hop béi dang hd bién cua chung alkyl 3-hydroxy-3-
aryl-2-propenoat:  etyl  3-(2-flophenyl)-2-metyl-3-oxopropanoat,  etyl  3-(2-
etoxyphenyl)-2-metyl-3-oxopropanoat, etyl 3-(2-metoxyphenyl)-2-metyl-3-
oxopropanoat, efyl 3-(3-metoxyphenyl)-2-metyl-3-oxopropanoat, etyl 2-metyl-3-oxo-
3-phenylpropanoat, metyl 3-(2-clophenyl)-2-metyl-3-oxopropanoat, etyl 2-metyl-3-
ox0-3-(pyridin-3-yl)propanoat, metyl 3-(2-metoxypyridin-3-yl)-2-metyl-3-
oxopropanoat; metyl 3-(4-metoxypyridin-3-yl)-2-metyl-3-oxopropanoat, metyl 2-
metyl-3-(o-tolyl)-3-oxopropanoat.

DPugc dua ra 1am vi du 1a NMR dbi véi etyl 2-metyl-3-oxo-3-phenylpropanoat,
ma thu duoc chi & dang B-ketoeste: 'H NMR (300 MHz, CDCl3): 6 = 1,16 (3H, t,
OEt), 1,49 (3H, d, Me), 4,15 (2H, q, OEt), 4,37 (1H, q, CH), 7,47 (2H, tt, Ar-H), 7,58
(1H, tt, Ar-H), 7,98 (2H, dt, Ar-H). Tuong tu dugc dua ra lam vi du 1a NMR dbi voi
metyl 3-(2-clophenyl)-2-metyl-3-oxopropanoat, ma thu dugc du6i dang hdn hop 3:2
v6i chét hd bién cua n6: "H NMR (300 MHz, CDCly): 6 = 1,48 (3H, d, Me, keto), 1,59
(3H, s, Me, enol), 3,68 (3H, s, OMe, keto), 3,85 (3H, s, OMe, enol), 4,35 (1H, g, CH,
keto), 7,30-7,49 (4H keto + 4H enol, m, Ar-H), 12,57 (1H, s, OH, enol).

So do 1:
o d1 :
5 A/%As 5 A&AG Hal \)L 8 5 A&AG
| A4 | A4 1) R | _ A4
= 2 »cacbonat” R8 2
R2 "H4" R2 2. NaOH trong nudc R2
(0] —_— X —_— 73 AN
+ /Hn
HUL:le 0o SP-1A HO 070 SP-1B 0 0770
RY R® R®
a b1 (n=0,1) c1 e

Quy trinh tiéu chuén 1 (SP-1): Téng hop furocoumarin (cf. So @6 1)

SP-1A (dugc didu chinh tir J Org. Chem. 1962, 27, 3703): Resorxinol twong
tng a (tir 0,36 dén 4,0 mmol, 1,0 duong lugng) dugc xir Iy bang B-ketoeste twong ting
b1 (1,0 duong lugng) va axit trifloaxetic (1-2 ml/mmol) trong diéu kién héi lwu qua
dém. Lam dirng phan tng biang cach bd sung nudc da. Chiét hén hop ba 14n bing etyl
axetat, rira cac pha hitu co gom dugc mot 14n bang NaHCO5 trong nuée (5%) va lam

kho trén MgSO4 dé tao ra coumarin thé cl.
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SP-1B (dugc diéu chinh tir Heterocyclic Commun. 1997, 3, 339; Chem. Nat.
Comp. 2000, 36, 478; Chem. Nat. Comp. 2002, 38, 539): Cac duong lugng (eq.) dugc

ding dé chi khéi lugng ciia resorxinol duge ding trong SP-1A.

Bude thir 1: Hoa tan coumarin tho ¢l trong axeton (10 ml/mmol; ddi vé6i quy
mo 16n hon, 5 ml/mmol dugc sir dung), K,CO; (2,0 duong lugng), Nal (0,3 duong
luong) va alpha-halo-keton tuong tng d1 (1,6 duong lugng) duoc bd sung, va khudy
hdn hop trong diéu kién hdi luu qua dém. Loc mudi ra, rira banh loc bing axeton va cd

dich loc dén khé.

Buée thir 2: Hap thu hdn hop thd trong iPrOH (3-10 ml/mmol) va xir ly bérig
1,0 N NaOH trong nudc (3-10 ml/mmol) & nhiét dd 80°C trong thoi gian 5 gio. Dé hon
hop ngudi xuéng nhiét do trong phong va axit héa bing HCI 5% trong nudc (dén do
pH 1-2). B sung thém H,O va luu trit huyén phi thu duge & nhiét dd khoang 4°C qua
dém. Ty thudce vao két qua, loc chit két tia ra va rira bing NaHCOs 5% trong nudc,
nuée khir ion va cudi cing 13 bang Et,0 (SP-1B-1) hoic trong trudng hop hdn hop
duc, chiét hdn hop nay bing etyl axetat hoic CH,Cl,, rira c4c pha hitu co gom dugc
bing NaHCO; bdo hoa trong nude, 1am kho trén MgSO, va tinh ché bing TLC diéu
ché hoic séc ky cot trén silicagel d6i v6i viée tong hop trén quy md 16n hon (SP-1B-2)

dé tao ra furocoumarin e.

So d6 2:
I NBS I CICH,OMe
y O A\ R% ACOHICH,CI ) O R AcOH
r - —" -
¢ 0”0 0 070
f el (R?=H)
[Pd] e2 (R? = Me)
RZ
L
o 070
o] i
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3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on (el) duogc tdng hop theo SP-
1A bang cach sir dung 2-metylresorxinol va etyl benzoylaxetat; hiéu suit 53% (30
mmol; san phdm két tia khi dé hdn hop phan ung ngudi xubng nhiét dd trong phong,
loc b6 va rira bing nude va MeOH, hodc pha lodng hdn hgp phan tng bing nudc va
chiét bing etyl axetat) va SP-1B-1 (bing cach st dung cloaxeton d2; tinh ché 14an cubi
bing séc ky cot silicagel, tir 100% ete diu mo6 dén dung moi rira giai 3 — 6:4, va tai két

tinh tir MeOH).

7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on (cl, So dd 1): '"H NMR (300
MHz, de-DMSO): § = 2,21 (3H, d, Me), 6,12 (1H, s, Ar-H), 6,84 (1H, d, Ar-H), 7,11
(1H, d, Ar-H), 7,45-7,59 (SH, m, Ar-H), 10,49 (1H, s, OH).

3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on  (el): LC/MS [M+H]":
290,93; '"H NMR (300 MHz, CDCl;): 6 = 2,16 (3H, d, Me), 2,63 (3H, s, Me), 6,31
(1H, s, Ar-H), 7,37 (1H, s, Ar-H), 7,45 (1H, m, Ar-H), 7,47-7,51 (2H, m, Ar-H), 7,52-
7,58 (3H, m, Ar-H). 'H NMR (300 MHz, d¢-DMSO): 6 = 2,12 (3H, d, Me), 2,53 (3H,
s, Me), 6,34 (1H, s, Ar-H), 7,37 (1H, s, Ar-H), 7,56-7,62 (5H, m, Ar-H), 7,88 (1H, m,
Ar-H).

Brom hoa 3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on (el)

(el) 34 rhmol) duoc hoa tan trong CH,Cl, va AcOH (mdi 4,5 ml/mmol). B6
sung N-Bromosucxinimit (1,2 duong lugng, trong CH,Cl,, 2 ml/mmol), va khqu hén
hop nay & nhiét do trong phong trong thoi gian 1 gid, va sau dé pha lodng bang
CH,Cl, va rira bing NaHCO; 5% trong nudec. Lam kho pha hitu co trén MgSOy, loc va
¢d trong chan khong. Néu can, tinh ché phan du bang TLC diéu ché (CH,Cl, 100%);
hiéu sudt 84-96%. 2-bromo-3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on (f):
LC/MS [M+H]": 368,90; 'H NMR (300 MHz, CDCl;): 6 = 2,11 (3H, d, Me), 2,63 (3H,
s, Me), 6,33 (1H, s, Ar-H), 7,29 (1H, s, Ar-H), 7,45-7,51 (2H, m, Ar-H), 7,53-7,61
(3H, m, Ar-H).

Clometyl hoa 3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on (el)

B6 sung clometyl metyl ete (25 duwong lugng) vao dung dich chua (el) (3.4
mmol) trong HOAc (22 ml/mmol), va khudy & nhiét do trong phong qua dém. B6 sung
thém clometyl metyl ete (25 duong lugng) va khudy hdn hop & nhiét do trong phong
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trong 24 gid nita, sau d6 rét 1én hdn hop nude déa/nude, va loc bo chét két tua thu
dugce, rira bing nudc va lam kho. Tinh ché san phdm tho bing sic ky cot silicagel
(dung moi ria giai 3 — 4:1); hiéu suat 11%. 2-(clometyl)-3,9-dimetyl-5-phenyl-7H-
furo[3,2-g]chromen-7-on (h): LC/MS [M+H]": 338,86; "H NMR (300 MHz, CDCl,): §
=2,19 (3H, d, Me), 2,65 (3H, s, Me), 4,72 (2H, s , CH,), 6,33 (1H, s, Ar-H), 7,35 (1H,
s, Ar-H), 7,39-7,51 (2H, m, Ar-H), 7,52-7,58 (3H, m, Ar-H).

So dd 3
a) A, nguyén chat O R1
b) H O S Br: O N Br
O (@) SP-2A SP-2B HO ” 0
b2 (n=0,1) m1
(0]
by oI
SP-2¢ “ Ocacbonat”
2.) Ni(ly/Cr(ll)
';; E; Mel R;
/) O N . / O X “cacbonat” Vi O N
o N o o N o] N~
o (R?=H, Br) n2 (R2=H, Br) n1 (R2=H, Br)

Quy trinh tiéu chuén 2 (SP-2): Téng hop furoquinolon (cf. So ds 3)
SP-2A

3-amino-o-cresol (k1) (1,0 duong lugng) va metyl/etyl 3-aryl-3-oxo-propanoat
twong tmg b2 (1,0 duong lugng) dugc tron va dugc gia nhiét & nhiét do 145°C trong
thoi gian 5 gid dé tao ra chu yéu 1a N-(3-hydroxy-2-metylphenyl)-3-oxo0-3-
arylpropanamit, ma sau d6 dugc khép vong bing cach xtr 1y bot nhdo voi TFA (2,5
ml/mmol) trong thoi gian 1-3 gio ¢ nhiét 4o 72°C. B6 sung hdn hop nuée da/nudce va
chit két tia thu duoc duoc loc bo va rira bing nude dé tao ra 7-hydroxy-8-metyl-4-
arylquinolin-2(1H)-on tho 11 (SP-2A-1). Theo cich khac (SP-2A-2), hdn hop duge
phan chia gifra nudc va etyl axetat, rira cdc pha hitu co gom dugc bang nudc mudi va
1am kho trén MgSO,, va tinh ché san pham tho bang sic ky cot (dung mdi rira giai 3,
1:1).

SP-2B
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Tao huyén phu 7-hydroxy-8-metyl-4-arylquinolin-2(1H)-on 11 (1,0 dwong
lugng) trong CH,Cl, (5 ml/mmol) va DMSO (0,75 ml/mmol) va lam lanh Xuéng nhiét
d6 -10°C. B sung HN(iPr), (0,5 duong lugng), bd sung timg giot NBS [1,0 duong
luong trong CH,Cl, (2,5 ml/mmol) va DMSO (0,38 ml/mmol)]. Sau khi khuéy & nhiét
do -10°C trong thoi gian 1 gio, bd sung thém tur tr NBS [0,5 dwong luong trong
CH,Cl, va DMSO nhu trén], ma dwoc l3p lai mot 1an nita. Hén hop dwogc phan chia
gitta CH,Cl, va 0,5 M HCl trong nudc. Rira cac pha hitu co gom dugc bing NaHCO;
bdo hoa trong nude va 1lam kho trén MgSO,. Séic ky trén silicagel tao ra 3,6-dibromo-

7-hydroxy-8-metyl-4-arylquinolin-2(1H)-on m1.

SP-2C (Budc thtr 1 duge diéu chinh: J. Med. Chem. 2004, 47, 6392 va Chem. Pharm.
Bull. 1983, 852)

Buée thir 1: Hoa tan 3,6-dibromo-7-hydroxy-8-metyl-4-arylquinolin-2(1H)-on
m1 (1,0 duong luong) trong iPrOH (5 ml/mmol) va 1,8-diazabixyclo[5.4.0]Jundec-7-en
(1,5 duong lugng) va xt ly bang cloaxeton (d2) (1,2 duong lwgng) ¢ nhiét do 80°C
trong thoi gian 2,5 gio. Trong truong hop bién dbi khong hoan toan, bd sung lai cac
luong néu trén cua DBU va cloaxeton (d2) va tiép tuc khudy & nhiét do 80°C trong
thoi gian 1,5 gio. Hon hop duge phén chia gitta CH,Cl, hodc etyl axetat va nudce. Rira
cac pha hitu co gom dugc bing axit xitric (5%, trong nudc) va nudce mudi va 1am kho
trén MgSO,. Thuc hién téch 3,6-dibromo-8-metyl-7-(2-oxopropoxy)-4-arylquinolin-
2(1H)-on bing sic ky trén silicagel.

| Buéc thit 2: Hoa tan 3,6-dibromo-8-metyl-7-(2-oxopropoxy)-4-arylquinolin-
2(1H)-on (1,0 dwong lugng) trong DMF (30 ml/mmol) trong khi argon. B6 sung NiCl,
(0,33 duong lugng) va CrCl, (10 duong lugng) va khudy hén hop & nhiét do 125°C
trong thoi gian 1-2 gio. Loai bo mudi bing cach loc, rira banh loc bang DMF. Dich loc
duoc phan chia gitta CH,Cl, hodc etyl axetat va HCI 1,0 M trong nude. Rira cac pha
hitu co gom dugc bang nudc mudi va 1am kho trén MgSO,, sau do tinh ché bang TLC
didu ché (dung moi rira giai 1 — 4:6:1) dé thuong 1a tao ra 3,9-dimetyl-5-arylfuro[3,2-
g]quinolin-7(8H)-on nl (R* = H) duéi dang sin pham chinh va 6-bromo-3,9-dimetyl-
5-arylfuro[3,2-g]quinolin-7(8H)-on n1 (R* = Br) duéi dang sén pham phu nho.

So dd 4
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5 A&Ae 5 A/%AS 5 A&AG

Y | 4 Y
A 1) A, decalin A A
2 g 2 NBS 2
o R 2)"H R Br R
+ /(/9\!']
HO NH 0”0 SP-3A HO N0 SP-3B HO N0
R’ R7 R
b1 (n=0 12 m2
k1 (R7=H) :| (n=01
M62003 SP-2C SP-3C
k2 (R” = Me) o0 d2
cl
. 1) B
“cacbonat” ) N
2.) Nilly/Cr(lly 2.) [Pd]
SA&AG
L _A?
2
4 SR
(0] N0
7
n3 R

Quy trinh tiéu chufm 3 (SP-3): Téng hop furoquinolon (cf. So ds 4)
SP-3A

Buébe thir 1: Metyl/etyl 3-aryl-2-metyl-3-oxopropanoat hodc metyl/etyl 3-aryl-3-
oxopropanoat twong tmg bl (1,1 duong lugng) dugc hoa tan trong frans-
decahydronaphthalen (1 ml/mmol; = trans-decalin). B6 sung 3-amino-o-cresol tuong
tmg k1 hodc k2 (1,0 duong luong), va khudy hdn hop thu dugc trong thoi gian 5-10
gio & nhiét do 170°C. Khi ngudi xubng nhiét do trong phong, ling gan dung moi, va
rira phin du bing ete diu mo. Lam kho 3-aryl-N-(3-hydroxy-2-metylphenyl)-3-

oxopropanamit thu dugc trong chdn khong.

Bude thie 2: 3-aryl-N-(3-hydroxy-2-metylphenyl)-3-oxopropanamit dugc khép
vong trong TFA (3 ml/mmol) trong thoi gian 2 gi¢ ¢ nhiét do 72°C. Loai bo TFA dudi
ap suét thip, va phan du dugc phén chia gifta nudc va etyl axetat. Rua cac 16p hitu co
gom duogc bang NaHCO; bdo hoa trong nudc va nude mudi, 1am khd trén Na,SO, va
cO trong chdn khong. Tinh ché hop chét trung gian twong tmg 4-aryl-7-hydroxy-8-
metylquinolin-2(1H)-on 12 bang sic ky trén silicagel.

SP-3B

Hoa tan 4-aryl-7-hydroxy-8-metylquinolin-2(1H)-on 12 v6i cac phén ttr thé khac
nhau & vi tri 3 trong CH,Cl,/DMSO (2:1; 5 ml/mmol) va lam lanh xuéng nhiét @6 0°C.
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B6 sung dung dich chtta NBS (1,4 duong lugng) trong DMSO (0,35 ml/mmol NBS),
va khudy hdn hop thu dugc trong thoi gian 1 gio & nhiét o 0°C. Néu déi ching phan
tmg bang TLC chi ra su bién ddi khong hoan toan, bd sung NBS bd sung (1,4 duong
luong) dudi dang chat rin trong mot phin, va tiép tuc khudy trong thoi gian 1 gio &
nhiét d6 0°C. Lam dirng hdn hop phéan {mg bing Na,SO; bdo hoa trong nudce, pha
lodng bing nudc va chiét bang EtOAc. Rira cac 16p hitu co gom duoc bang HC1 HCI 1
Ntrong nuéc va nude mudi, 1am kho trén Na,SOy4 va cd trong chdn khong dé thu dugc

3-dugc thé-6-bromo-4-aryl-7-hydroxy-8-metylquinolin-2(1H)-on thé twong tmg m2.
SP-3C

Buéc thir. I: Theo cach khac tao huyén phu 3-dugc thé-6-bromo-4-aryl-7-
hydroxy-8-metylquinolin-2(1H)-on m2 (1,0 duong Iluong) trong iPrOH (6,0
ml/mmol). B4 sung DBU (1,8 duong lugng) va allyl bromua (1,7 dwong luong), va gia
nhiét hdn hop thu duoc dén nhiét d6 80°C trong thdi gian 2 gid. Pha lodng hén hop
phan tng bang nudce va loc bé chét két tua thu duoc, rira bang nude va lam kho trong
chén khéng d& tao ra hop chit duge O-allyl héa thé twong (mg. Néu xay ra su két tia
khong da, hon hop (hodc theo cach khac dich ndi bé mat va dung dich rira tir chét két
tua) dugc phén chia gitta H,O va CH,Cl,.

Buée thir 2: Cho din xudt 7-(allyloxy)-6-bromo-8-metyl-4-phenylquinolin-
2(1H)-on thd twong tmg (1,0 duong lugng), tetrabutylamoni clorua hydrat (1,1 duong
lugng), natri formiat (1,0 duwong luong), Na,COj; (2,5 duong luong) va Pd(OAc), (0,2
dwong luong) vao trong lo c6 nip xody. B sung DMF (20 ml/mmol), va khir khi hén
hop thu duoc bang cach suc khi argon qua dung dich. Sau d6 khudy hdn hop & nhiét
dd 90°C trong khi argon trong thoi gian 1-16 gid. Pha lodng hén hop bang nudc va
chiét bang EtOAc. Rita céc 16p hitu co gom duge bang NaOH 1 N trong nudc va nude
mudi, lam kho trén Na,SO, va ¢b trong chdn khéng. Tinh ché san phdm tuong tmg n3

bing sic ky trén silicagel.
SP-4 (cf. So d6 3): N/O-metyl héa ciia furoquinolon

Hoa tan 3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on tuwong ung (mang
céc 6 -phin tir thé khic nhau) n1 (1,0 dwong lugng) trong DMF (1 ml/0,1 mmol). B
sung K,COs (3,0 duong lugng) va iodometan (2,5 duong luong), va gia nhiét hdn hop
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dén nhiét do 90°C trong thoi gian 2 gid. Loc huyén pht, rira banh loc biang etyl axetat,
va chiét dich loc bang axit xitric (5%, trong nudc ) va nudc mudi. Lam khd pha hitu co
trén MgSO, va thuc hién tach san phim (n2 va o) bing TLC diéu ché (dung moi rira

gidi 1 —10:6:1).

So dd 5
5 5
AT A
5 -
AT L~ | a) HoN-OH !
P a) [Pd], BugSn” "0 = b} A0 P
b) HCI trong nudc R2 c) KoCO3 R2
Br S . 0 = —_— N/ X
SP-5A HO X“~o SP-5C o) x"Xo
HO X~ 0
m3 p q
SP-5B
SP-1A + SP-3B ; ) ﬁlc(gl, pAyridin
hodc .) AICl3,
SP-3A + SP-3B
5A R
SP-1A L
hoac )
SP-3A R
T
.H
HO X HO X~ o
r1 13

SP5: Tong hop isoxazolocoumarin va isoxazoloquinolon (cf. So o 5)
SP-5A:

6-bromb-7—hydroxy-3,8-dimety1-4-aryl-2H-chromen—2-on hodc theo cach khéc
N-dugc thé 6-bromo-7-hydroxy-3,8-dimetyl-4-arylquinolin-2(1H)-on m3 (1,0 duong
luong) va PACl,(PPhs), (0,15 duong lugng) duge dit trong lo vi séng. B6 sung DMF
(4,0 ml/mmol) va 1-etoxyvinyl-tri-n-butyltin (1,1 dwong luwong), va gia nhiét hdn hop
thu dugc trong 16 vi séng dén nhiét o 160°C trong thoi gian 15 phit. Bb sung thém
PdCl,(PPhs), (0,05 duong lugng) va 1-etoxyvinyl-tri-n-butyltin (0,5 duong luong), va
gia nhiét lai hdn hgp trong 10 vi séng dén nhiét do 160°C trong thoi gian 15 phat. B6
sung HCI 1 N trong nudc, va khudy hén hop & nhiét do trong phong trong thoi gian 30
phuat. Sau khi pha lodng bang nuéc, chiét hdn hop bang EtOAc. Rira céc 16p hitu co
gom dugc bing nudc va nudc mubi, 1am kho trén Na,SO, va ¢d trong chdn khong.

Tinh ché phén du bang séc ky trén silicagel dé tao ra din xuét 6-axetyl twong tmg p.
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SP-5B: (thay cho SP-5A: su sap xép lai Fries)

Buée thir 1: Hoa tan 7-hydroxy-8-metyl-4-aryl-2H-chromen-2-on hodc 7-
hydroxy-8-metyl-4-arylquinolin-2(1H)-on 13 twong Gmg va c6 kha nang dugc thé thém
(1,0 duong luwgng) trong pyridin (3 ml/mmol). B sung axetyl clorua (2,0 duong
luqng), va khudy hdn hop thu dugc & nhiét do trong phong trong thoi gian 18 gio. Néu
d6i ching phan ung bang TLC thé hién su bién d6i khong hoan toan, bd sung thém
axetyl clorua (2,0 duong lugng), va tiép tuc khudy & nhiét do trong phong trong thoi
gian 17 gi¢. Trong truwong hop nguyén liu bét dAu c6 @ hoa tan kém, c6 thé bd sung
NMP. Pha loing hdn hop phén tGng bing nudc va chiét bing CH,Cl, hoic etyl axetat.
Rtra céc 16p hitu co gom dugc biang NaHCO; bdo hoa lam kho trén Na,SO4 va ¢
trong chdn khéng. San phim tho (c6 khd ning dugc thé thém 7-axetoxy-8-metyl-4-
aryl-2H-chromen-2-on hodc 7-axetoxy-8-metyl-4-arylquinolin-2(1H)-on) dugc su

dung truc tiép cho su sép xép lai Fries tiép theo.

Buéc thir 2 (twong tu v6i J. Ind. Chem. Soc. 1969, 46, 1014 va ARKIVOC 2000,
6, 931): Gia nhiét 7-axetoxy-8-metyl-4-aryl-2H-chromen-2-on hodc 7-axetoxy-8-
metyl-4-ary1quinblin—2(lH)-on turong Ung va c6 kha ndng dugc thé thém (1,0 duong
lvong) va AICL; (5,0 duong lugng) nguyén chat dén nhiét do 170°C (hdn hop tré thanh
dich 16ng/ddu & nhiét do xép xi 145°C) va khudy & nhiét do nay trong thoi gian 2,5
gidr. D& hdn hop phéan Gng ngudi xubng nhiét do trong phong va xu ly bang HCI 1 N
trong nudc (nghién bing siéu 4m). Pha lodng huyén phu thu duoc bang nudc va chiét
béng CH,Cl, hoic etyl axetat. Lam khd céc 16p hitu co gom dugc trén Na,SO4 va ¢cd
trong chdn khéng. Tinh ché phan du bing TLC diéu ché (dung moi rira giai 2) dé tao
ra din xudt  6-axetyl-7-hydroxy-8-metyl-4-aryl-2H-chromen-2-on hodc 6-axetyl-7-
hydroxy-8-metyl-4-arylquinolin-2(1H)-on twong tng, tuy y dugc thé thém p.

SP-5C:

Dan xuét 6-axetyl-7-hydroxy-8-metyl-4-aryl-2H-chromen-2-on or 6-axetyl-7-
hydroxy-8-metyl-4-arylquinolin-2(1H)-on twong ng, ty y dugc thé tiép p (1,0 duong
lwong), HLNOH - HCI (5,0 duong lwong) va NaAc (5,0 duong luong) duoc tao huyén
phu trong MeOH (7 ml/mmol) va dugc gia nhiét trong diéu kién hdi luu trong 3 gio,

sau d6 cO, va phin du dugc phén chia gifta nuéc va EtOAc. Chiét 16p nuéc bing
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EtOAc. Rira cac 16p hitu co gom duoc bing nudc va nude mubi, lam kho trén Na,SO,
va ¢b trong chdn khong. Tao huyén phu san phdm thd thu dugc trong anhydrit axetic
(7,0 ml/mmol), va CH,Cl,, dioxan, DMF hodc NMP dugc bd sung dé cai thién dd hoa
tan. Khudy hdn hop & nhiét do trong phong trong thoi gian 24 gid. Pha loang hon hop
phan tng bing nuée va khudy trong thoi gian 15 phut. Néu chéit két tia duoc tao
thanh, n6 duoc loc bd, dugc rira b%mg nudce va dugc hép thu trong CH,Cl,. Lam kho
pha hitu co nay trén NaSOs. Néu khong xay ra su két tha hodc sy két tia khong du,
chiét hén hop bang etyl axetat, rira céc 16p hiru co gom dugc bang NaHCO; bdo hoa
trong nudc va nuGe mubi va 1am khd trén Na,SO,4. Trong mot trong cac truong hop
néu trén, loai bé dung méi trong chdn khong va hop chét trung gian thu duge duge
khép vong bang cach xir ly bang K,CO; (2,2 duong lugng) trong huyén pht toluen (7
ml/mmol) & nhiét d6 110°C trong thoi gian 2 gio. Loai bé toluen trong chdn khong.
Tao huyén phii phén du trong CH,Cl, va lgc. Cd dich loc, va tinh ché phan du bing

sac ky silicagel d€ thu dugc san phdm mong muén q.

So db 6

2 SP-3A, buée thir 1 2 NBS .
HO” ~N” xS0 SP-3B HO” N N0
X =NMe !
r2 b4 (n=0,1) s R?=Me t
0
a2
sp2c | T, .
cacbonat
2.) Ni(lly/Cr(ll)
" o N d2
“cacbonat”
2.)NaOH trong nudc
2
/ l\ xR
0N x"No

So dd 7
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O JSL : O a) Ph,0, A O
2 N7 Cl b) NaOH t & 2
N R | S A R2 b)Na rong nudc N R
\IIIJLO ‘ 0”0

\'
1.) HySO4/HNO; u\)l\ d2
2.) Pd/C, H, ) “cacbonat” SP-1B
2.) NaOH
trong nudc

H,N R2 R2
SO == =0 st
0 00 S o0
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Diéu ché tién dugc chit ctia hop chit theo séng ché

Theo cac phuong an nhét dinh cua séng ché, don vi lactam (R7 =H) c6 thé duoc
sir dung dé gén cac nhém chirc tao ra tidén dugc chét bén ngoai hop chét nay. Mot vai
lya chon dugc md ta trong tai liéu “Prodrugs: Challenges and Rewards, Part 2, Series:
Biotechnology: Pharmaceutical Aspects” (Stella, Borchardt, Hageman, Oliyai, Maag,
Tilley; Eds.), Springer 2007, Chapter 3.4. Chét 4i dién tir ¢6 thé phan ung véi don vi
lactam khi khir proton & nguyén tir nito hodc & dang lactim & nguyén tir oxy. Chét ai
dién tr nay co thé dugc thé hién bang sulfenyl clorua, cu thé 1a dugc tao dan xuét tir
xystein (cf. Guarino et al., Biorg. Med. Chem. Lett. 2007, 17, 4910). Tép hgp tién dugc
chit khéc c6 thé duge tao ra thong qua viée gin nhém chira doan lién két metylen vao
c4 hai, nito hodc oxy lactam. Cadc nhoém nay co thé dugc chon tir phosphat va phosphat
este (cf. Chassaing et al., J. Med. Chem. 2008, 51, 1111), sulfat hodc dan xuit axit
amin duoc ndi thong qua nhom carboxylic cua ching. Do do, tién duogc chét cta hop

chat theo sang ché c6 mot trong so cic cong thire sau:

3. -~ ®
ﬁ&Q 0.5 M 2.0 g ¥
¥ 00 ¥l oty
8]

M ]

Q, Q' Q% doc lap dﬁqc chon tir H, (C;-Cs)alkyl
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M": d6i ion cation

Vi du thuc hién sang ché

Hau hét cac quy trinh tdng hop dé cap dén quy trinh tiéu chuan (SP) & trén. Khi
c6 thé ap dung, su sai 1éch so véi SP dugc néu chi tiét trong ngodc don, trong khi céc
budc khong duge néu duge thyc hién theo quy trinh SP va do d6 khong duge chi ra rd

rang lai.

Luu vy rang cac vi du 1-25, 35, 37-39, 41-48, 50, 53, 57, 58, 62 va 63 khong

phai 12 mdt phan cia sang ché va d6ng vai trd lam céc vi du minh hoa.
Vi du 1: 5-(2-metoxyphenyl)-3,9-dimetyl-7H-furo[3,2-g]chromen-7-on

Puoc téng hop tir etyl (2-metoxybenzoyl)axetat va 2-metylresorxinol theo SP-
1A (0,36 mmol), sau d6 dén SP-1B-2 bing cach stir dung cloaxeton (d2) (TLC didu
ché, dung moi rira giai 1 —4:6:1; hodc CC, dung moi rira giai 3 — 4:1); hiéu suét 23%.
"H NMR (300 MHz, CDCly): 6 = 2,13 (3H, d, Me), 2,63 (3H, s, Me), 3,75 (3H, s,
OMe), 6,30 (1H, s, Ar-H), 7,08 (1H, dd, Ar-H), 7,09 (1H, s, Ar-H), 7,12 (1H, td, Ar-
H), 7,27 (1H, dd, Ar-H), 7,43 (1H, m, Ar-H), 7,51 (1H, td, Ar-H); [M+H]"
(HPLC/MS): 321,08.

Vidu 2: 5-(3 -me,toxyphenyl)-3.,9-dimetyl-7H-furo[3,2-g]chromen-7-on

Duoc tdng hop tir etyl (3-metoxybenzoyl)axetat va 2-metylresorxinol véi hiéu
sudt 11% theo SP-1A (0,36 mmol), sau d6 dén SP-1B-2 bang cach st dung cloaxeton
(d2) (TLC diéu ché, dung mdi rira giai 1 — 4:6:1). "H NMR (300 MHz, CDCLy): 6 =
2,17 (3H, d, Me), 2,64 (3H, s, Me), 3,88 (3H, s, OMe), 6,32 (1H, s, Ar-H), 7,01 (1H,
m, Ar-H), 7,05-7,10 (2H, m, Ar-H), 7,40 (1H, s, Ar-H), 7,45 (1H, t, Ar-H), 7,46 (1H,
m, Ar-H); [M+H]" (HPLC/MS): 321,05.

Vi du 3: 5-(2-clophenyl)-3,9-dimetyl-7H-furo[3,2-g]chromen-7-on

Pugec tdng hop tir etyl (2-clobenzoyl)axetat va 2-metylresorxinol véi higu sut
25% theo SP-1A- (0,64 mmol), sau d6 dén SP-1B-2 bing cach str dung cloaxeton (d2)
(TLC diéu ché, dung mdi rira gidi 3 — 3:1). '"H NMR (300 MHz, CDCly): 6 = 2,13 (3H,
d, Me), 2,64 (3H, s, Me), 6,30 (1H, s, Ar-H), 6,97 (1H, s, Ar-H), 7,35 (1H, dd, Ar-H),
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7,44 (1H, td, Ar-H), 7,45 (1H, m, Ar-H), 7,49 (1H, td, Ar-H), 7,58 (1H, dd, Ar-H);
[M+H]" (HPLC/MS): 325,07.

Vi du 4: 3,9-dimetyl-5-(3-(triflometyl)phenyl)-7H-furo[3,2-g]chromen-7-on

Puoc téng hop tir etyl (3-triflometylbenzoyl)axetat va 2-metylresorxinol theo
SP-1A (0,81 mmol), sau d6 dén SP-1B-1 (bing cach st dung cloaxeton d2) va TLC
didu ché (dung moi rira giai 1 — 4:6:1) ddi véi dich loc; hiéu sudt 36%. "H NMR (300
MHz, CDCL): 6 = 2,16 (3H, d, Me), 2,64 (3H, s, Me), 6,33 (1H, s, Ar-H), 7,23 (1H, s,
Ar-H), 7,48 (1H, m, Ar-H), 7,67-7,73 (2H, m, Ar-H), 7,76 (1H, s, Ar-H), 7,80-7,85
(1H, m, Ar-H); [M+H]" (HPLC/MS): 359,03.

Vi du 5: 5-(2-flophenyl)-3,6,9-trimetyl-7H-furo[3,2-g]chromen-7-on '

Pugc téng hop tir ‘etyl 3-(2-flophenyl)-2-metyl-3-oxopropanoat va 2-
metylresorxinol véi hiéu sut 23% theo SP-1A (4,0 mmol; thoi gian phan tmg la 5,5
gidy, tinh ché coumarin ¢l bing TLC diéu ché, dung mdi rira giai 3 7:3), sau d6 dén SP-
IB-2 (2,6 dwong luong cloaxeton d2; TLC diéu ché, CH,Cl,). '"H NMR (300 MHz,
CDCly): 6 = 2,00 (3H, s, Me), 2,10 (3H, d, Me), 2,63 (3H, s, Me), 6,86 (1H, s, Ar-H),
7,22-7,32 (2H, m, Ar-H), 7,35 (1H, td, Ar-H), 7,42 (1H, m, Ar-H), 7,49-7,58 (1H, m,
Ar-H); [M+H]" (HPLC/MS): 322,89.

Vi du 6: 5-(3-metoxyphenyl)-3,6,9-trimetyl-7H-furo[3,2-g]chromen-7-on.

DPuoc tdong hop tir etyl 3-(3-metoxyphenyl)-2-metyl-3-oxopropanoat va 2-
metylresorci-nol véi hiéu suét 17% theo SP-1A (1,0 mmol), sau d6 dén SP-1B-2 (2,6
duong luong cloaxeton d2; TLC diéu ché, dung méi rira gidi 1 — 4:6:1). "H NMR (300
MHz, CDCl;): 6 = 2,21 (3H, d, Me), 2,42 (3H, s, Me), 2,67 (3H, s, Me), 3,82 (3H, s,
OMe), 7,03-7,12 (2H, m, Ar-H), 7,39 (1H, m, Ar-H), 7,33-7,45 (2H, m, Ar-H);
[M-+H]" (HPLC/MS): 334,88.

Vidu 7: 5-(2-me_toxyphenyl)—3,6,9-trimetyl-7H-furo[3,2-g] chromen-7-on

Duoc tdng hop tir etyl 3-(2-metoxyphenyl)-2-metyl-3-oxopropanoat va 2-
metylresorci-nol véi hiéu sut 29% theo SP-1A (2,0 mmol), sau d6 dén SP-1B-2 (2,6
duong luong cloaxeton d2; hoa tan hop chét trung gian trong CH,Cl, va loc qua
silicagel, tinh ché san phim cudi cling bang TLC diéu ché, CH,Cl,). "H NMR (300
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MHz, CDCL): 6 = 1,94 (3H, s, Me), 2,09 (3H, d, Me), 2,63 (3H, s, Me), 3,74 (3H, s,
OMe), 6,86 (1H, s, Ar-H), 7,07-7,16 (3H, m, Ar-H), 7,40 (1H, m, Ar-H), 7,45-7,54
(1H, m, Ar-H); [M+H]* (HPLC/MS): 334,86.

Vi du 8: 5-(2-flophenyl)-3,9-dimetyl-7H-furo[3,2-g]chromen-7-on

Pugc tdng hop tir etyl (2-flobenzoyl)axetat va 2-metylresorxinol theo SP-1A
(4,0 mmol), sau d6 dén SP-1B-1 (bing céach sir dung cloaxeton d2) va tinh ché 1an cudi
bing sic ky cot (dung moi rira giai 2 — 9:1); hidu sudt 31%. 'H NMR (300 MHz, d6-
DMSO): § = 2,11 (3H, d, Me), 2,55 (3H, s, Me), 6,46 (1H, s, Ar-H), 7,16 (1H, d, Ar-
H), 7,41-7,50 (2H, m, Ar-H), 7,56 (1H, td, Ar-H), 7,62-7,70 (1H, m, Ar-H), 7,89 (1H,
m, Ar-H); [M+H]" (HPLC/MS): 309,12.

Vi du 9: 3,6,9-trimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on

Dugc téng hop tir etyl 2-metyl-3-ox0-3-phenyl-propanoat va 2-metylresorxinol
v6i hidu sudt 52% theo SP-1A (4,0 mmol), sau d6 dén SP-1B-1 (2,6 duong lugng
cloaxeton d2; hoa tan hop chét trung gian trong CH,Cl, va loc qua silicagel), tinh ché
l4n cubi bang céch loc silicagel thém nita (CH,Cl) va tai két tinh tr EtOH. 'H NMR
(300 MHz, CDCl;): § = 1,98 (3H, s, Me), 2,09 (3H, d, Me), 2,64 (3H, s, Me), 6,88
(1H, s, Ar-H), 7,27 (1H, dd, Ar-H), 7,42 (1H, m, Ar-H), 7,47-7,61 (3H, m, Ar-H);
[M+H]" (HPLC/MS): 305,16.

Vi du 10: 5-(2-etoxyphenyl)-3,6,9-trimetyl-7H-furo[3,2-g]chromen-7-on

Pugc téng hop tir etyl 3-(2-etoxyphenyl)-2-metyl-3-oxopropanoat va 2-
metylresorci-nol v4i hiéu suét 5% theo SP-1A (2,0 mmol), sau d6 dén SP-1B-2 (2,6
duong lugng cloaxeton d2; TLC diéu ché, CH,Cly). 'H NMR (300 MHz, CDCL): 6 =
1,18 (3H, t, OEt), 1,96 (3H, s, Me), 2,09 (3H, d, Me), 2,63 (3H, s, Me), 4,01 (2H, qd,
OEt), 6,88 (1H, s, Ar-H), 7,05-7,14 (3H, m, Ar-H), 7,40 (1H, m, Ar-H), 7,42-7,50 (1H,
m, Ar-H); [M+H]" (HPLC/MS): 348,87.

Vi du 11: 5-(2-clophenyl)-3,6,9-trimetyl-7H-furo[3,2-g]chromen-7-on

Pugc tdong hop tir metyl 3-(2-clophenyl)-2-metyl-3-oxopropanoat va 2-
metylresorci-nol theo SP-1A (0,48 mmol), sau do dén SP-1B-2 (2,6 duong lugng
cloaxeton d2; TLC didu ché, dung méi rira giai 3 — 9:1); hiéu suit 4%. 'H NMR (300
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MHz, CDCly): § = 1,96 3H, s, Me), 2,10 (3H, d, Me), 2,64 (3H, s, Me), 6,73 (1H, s,
Ar-H), 7,21-7,26 (1H, m, Ar-H), 7,42 (1H, m, Ar-H), 7,43-7,52 (1H, m, Ar-H), 7,58-
7,63 (1H, m, Ar-H); [M+H]" (HPLC/MS): 339,14.

Vi du 12: 3,9-dimetyl-2-morpholino-5-phenyl-7H-furo[3,2-g]chromen-7-on (cf. So dd
2,8

Trong éng kin trong khi argon, tron 70 mg 2-bromo-3,9-dimetyl-5-phenyl-7H-
furo[3,2-g]chromen-7-on (f1) (0,19 mmol), tris(dibenzylidenaxeton)dipaladi(0)
(Pdydbas, 0,05 duong lugng), 2-(di-t-butylphosphino)biphenyl (0,2 duwong luong) va
natri fert-pentoxit (1,4 duong lugng) trong toluen (2 ml/mmol). Sau khi bd sung
morpholin (1,2 duong lugng), khudy hdn hop & nhiét d6 110°C qua dém. Loc hdn hop
qua len bong, c¢6 dich loc, va tinh ché phan du hai 1an thong qua TLC didu ché (dung
mdi rira gidi 3 — 2:1; sau d6 dén sic ky 14n hai bang ete diu mé / etyl axetat / MeOH —
6:3:1) dé tao ra hop chit néu & d& muc v6i hiéu sut 13%. 'H NMR (300 MHz,
CDCl): 6 = 2,07 (3H, s, Me), 2,59 (3H, s, Me), 3,31 (4H, t, morpholinyl), 3,85 (4H, t,
morpholinyl), 6,28 (1H, s, Ar-H), 7,14 (1H, s, Ar-H), 7,46-7,56 (5H, m, Ar-H);
[M+H]" (HPLC/MS): 375,94.

Vi du 13: 3,9-dimetyl-7-ox0-5-phenyl-7H-furo[3,2-g]chromen-2-carbonitril (cf. So dd
2,8

Tao huyén phu 2-bromo-3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on
(f1) (0,3 mmol), CuCN (4,0 duong lugng), Pd,dba; (0,2 duong lugng) va 1,1'-
bis(diphenylphosphino)feroxen (1,6 duong luong) trong dioxan (5 ml), va khudy hén
hop & nhiét do 100°C trong thoi gian 5 gid. Pha lodng hdn hop phan tng bang etyl
axetat va loc qua Celite®. Rira dich loc b%lng 5% NaHCOj3 trong nudc, nude mudi va
H,0. Lam khd 16p hitu co trén MgSOy va ¢b. Tinh ché phan du thong qua TLC diéu
ché (dung méi rira giai 3 — 2:1) dé tao ra hop chit néu & d& muc v6i hiéu sudt 10%. 'H
NMR (300 MHz, CDCly): 6 = 2,38 (3H, s, Me), 2,65 (3H, s, Me), 6,37 (1H, s, Ar-H),
7,45-7,48 (3H, m, Ar-H), 7,55-7,59 (3H, m, Ar-H); [M+H]" (HPLC/MS): 315,93.

Vi du 14: 3,9-dimetyl-2-(morpholinometyl)-5-phenyl-7H-furo[3,2-g]chromen-7-on
(cf. So @b 2, i)
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Khudy hdn hop cia 2-(clometyl)-3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-
7-on (h1) (0,07 mmol), morpholin (2,0 duwong lugng) va K,CO;5 (3,0 duong lugng)
trong axetonitril (14 ml/mmol) & hdi luu trong thoi gian 16 gio, sau d6 dé ngudi xubng
nhiét d0 trong phong, loc, rua béng axetonitril, va c6 trong chdn khong. Loai bo
morpholin du bing cich ddng bay hoi véi toluen. Tinh ché phan du bang TLC diéu
ché (dung méi rira giai 2 — 95:5); hidu sudt: 27%. 'H NMR (300 MHz, CDCl5): 6 =
2,29 (3H, s, Me), 2,64 (3H, s, Me), 3,12 (4H, br s, morpholinyl), 4,05 (4H, br s,
morpholinyl), 4,25 (2H, br s, CH,), 6,34 (1H, s, Ar-H), 7,40 (1H, s, Ar-H), 7,44-7,50
(2H, m, Ar-H), 7,53-7,58 (3H, m, Ar-H); [M+H]" (HPLC/MS): 389,94.

Vi du 15: 2-((dimetylamino)metyl)-3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-
on (cf. So d6 2, i)

Trong lo déng kin, xt ly 2-(clometyl)-3,9-dimetyl-5-phenyl-7H-furo[3,2-
g]chromen-7-on (h1) (0,12 mmol) va KI (0,1 duong lugng) trong THF (1,5 ml/mmol)
bang dimetylamin (2 M trong THF, 10 duong lugng) & nhiét do 65°C trong thoi gian
90 phut, sau d6 phan chia gitta EtOAc va 2 M NaOH trong nudc. Lam kho pha hitu co
trén MgSO, va ¢b trong chan khong. Tinh ché san pham thd thong qua TLC diéu ché
(dung méi rira giai 2 — 95:5); hidu suét: 61%. '"H NMR (300 MHz, CDCl;): J = 2,14
(3H, s, Me), 2,32 (6H, s, NMe,), 2,63 (3H, s, Me), 3,59 (2H, s, CH,), 6,29 (1H, s, Ar-
H), 7,31 (1H, s, Ar-H), 7,46-7,57 (5H, m, Ar-H); [M+H]" (HPLC/MS): 347,94.

Vi du 16: 3-etyl-6,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on

Duoc téng hop tir etyl 2-metyl-3-oxo-3-phenyl-propanoat va 2-metylresorxinol
v6i hiéu sudt 21% theo SP-1A (4,0 mmol), sau d6 dén SP-1B-1 béng cach st dung 1-
bromo-2-butanon (2,6 duong lugng; két tha san phém va loc bo, hép thu trong CH,Cl,
va loc qua miéng silicagel véi CH,Cl, 1am dung méi rira gii). 'H NMR (300 MHz,
CDCl): 6 = 1,20 (3H, t, Et), 1,98 (3H, s, Me), 2,52 (2H, qd, Et), 2,63 (3H, s, Me), 6,90
(1H, s, Ar-H), 7,23-7,28 (2H, m, Ar-H), 7,41 (1H, t, Ar-H), 7,47-7,59 (3H, m, Ar-H);
[M+H]" (HPLC/MS): 318,89.

Vi du 17: 3-metyl-5-(o-tolyl)-7H-furo[3,2-g]chromen-7-on

Hop chit nay dugc tdng hop tir etyl 3-oxo-3-o-tolylpropanoat va resorxinol véi

hiéu sudt 10% theo SP-1A (0,7 mmol), sau d6 dén SP-1B-2 bing céach sir dung
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cloaxeton (d2) (2,6 dwong luong; TLC diéu ché, dung méi rira giai 3 — 3:1; sau d6 dén
sdc ky 14n hai bang dung méi rira giai 1 —70:60:15). "H NMR (300 MHz, CDCls): § =
2,12 (3H, d, Me), 2,19 (3H, s, Me), 6,26 (1H, s, Ar-H), 7,11 (1H, s, Ar-H), 7,23 (1H,
d, Ar-H), 7,36 (1H, t, Ar-H), 7,38 (1H, d, Ar-H), 7,43 (1H, m, Ar-H), 7,44 (1H, td, Ar-
H), 7,49 (1H, s, Ar-H); [M+H]" (HPLC/MS): 291,13.

Vi du 18: 3-metyl-5-(m-tolyl)-7H-furo[3,2-g]chromen-7-on

Hop chit nay dugc tdng hop tir etyl 3-oxo-3-m-tolylpropanoat va resorxinol véi
hiéu sudt 40% theo SP-1A (0,72 mmol), sau d6 dén SP-1B-1 bing cach st dung
cloaxeton (d2). 1‘H NMR (300 MHz, CDC13): 0=2,17 (3H, d, Me), 2,47 (3H, s, Me),
6,31 (1H, s, Ar-H), 7,29 (1H, d, Ar-H), 7,30 (1H, m, Ar-H), 7,36 (1H, d, Ar-H), 7,44
(1H, t, Ar-H), 7,45 (1H, m, Ar-H), 7,49 (1H, s, Ar-H), 7,54 (1H, s, Ar-H); [M+H]"
(HPLC/MS): 291,13.

Vi du 19: 5-(2-metoxyphenyl)-3-metyl-7H-furo[3,2-g]chromen-7-on

Hop chit nay dugc tong hop tir etyl (2-metoxybenzoyl)axetat va resorxinol véi
hidu suit 18% theo SP-1A (0,72 mmol), sau d6 dén SP-1B-1 bing cach st dung
cloaxeton (d2) (2,6 duong lugng). 'H NMR (300 MHz, CDCly): 6 = 2,11 (3H, d, Me),
3,73 (3H, s, OMe), 6,28 (1H, s, Ar-H), 7,06 (1H, d, Ar-H), 7,10 (1H, td, Ar-H), 7,22
(1H, s, Ar-H), 7,25 (1H, dd, Ar-H), 7,40 (1H, m, Ar-H), 7,43 (1H, s, Ar-H), 7,49 (1H,
td, Ar-H); [M+H]" (HPLC/MS): 307,07.

Vi du 20: 5-(3-metoxyphenyl)-3-metyl-7H-furo[3,2-g]chromen-7-on

Hop chét nay dugc tong hop tir etyl (3-metoxybenzoyl)axetat va resorxinol véi
hiéu sudt 29% theo SP-1A (0,70 mmol), sau d6 dén SP-1B-1 bing cich st dung
cloaxeton (d2). "H NMR (300 MHz, CDCls): 6 = 2,18 (3H, d, Me), 3,88 (3H, s, OMe),
6,33 (1H, s, Ar-H), 7,02 (1H, s, Ar-H), 7,05-7,13 (2H, m, Ar-H), 7,45 (1H, m, Ar-H),
7,45-7,52 (2H, m, Ar-H), 7,56 (1H, s, Ar-H); [M+H]" (HPLC/MS): 307,10.

Vi du 21: 5-(2-clophenyl)-3-metyl-7H-furo[3,2-g]chromen-7-on

Pugc tdng hop tir etyl (2-clobenzoyl)axetat va resorxinol véi hiéu sudt 52%
theo SP-1A (0,66 mmol), sau d6 dén SP-1B-2 bang cach sir dung cloaxeton (d2) (TLC
diéu ché, dung mdi rira giai 1 — 70:60:15). "H NMR (300 MHz, CDCly): 6 = 2,14 (3H,
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d, Me), 6,31 (1H, s, Ar-H), 7,12 (1H, s, Ar-H), 7,36 (1H, dd, Ar-H), 7,44 (1H, m, Ar-
H), 7,45 (1H, td, Ar-H), 7,49 (1H, s, Ar-H), 7,50 (1H, td, Ar-H), 7,59 (1H, dd, Ar-H);
[M+H]" (HPLC/MS): 311,03.

Vi du 22: 5-(3-clophenyl)-3-metyl-7H-furo[3,2-g]chromen-7-on

Hop chét nay dugc tdng hop tir etyl (3-clobenzoyl)axetat va resorxinol véi hiéu
suét 43% theo SP-1A (0,68 mmol), sau d6 dén SP-1B-1 bang cach st dung cloaxeton
(d2). '"H NMR (300 MHz, CDCL): 6 =2,19 (3H, d, Me), 6,31 (1H, s, Ar-H), 7,38 (1H,
d, Ar-H), 7,42-7,58 (6H, m, Ar-H); [M+H]" (HPLC/MS): 311,09.

Vi du 23: 9-metoxy-3-metyl-5-phenyl-7H-furo[3,2-g]chromen-7-on

Hop chét nay dugc tdng hop tir etyl benzoylaxetat va 2-metoxyresorxinol véi
hicu sut 17% theo SP-1A (0,57 mmol), sau d6 dén SP-1B-2 bing cach st dung
cloaxeton (d2) (TLC didu ché, dung méi rira giai 1 — 10:6:1). '"H NMR (300 MHz,
CDCL): § = 2,15 (3H, d, Me), 4,32 (3H, s, OMe), 6,32 (1H, s, Ar-H), 7,19 (1H, s, Ar-
H), 7,45 (1H, m, Ar-H), 7,47-7,58 (5H, m, Ar-H); [M+H]" (HPLC/MS): 307,07.

Vi du 24: 3-metyl-5-phenyl-7H-furo[2,3-b]pyrano[3,2-e]pyridin-7-on (cf. So do 6)

Phan ung dugc thuc hién theo SP-3A (budc thir 1) bing cach st dung etyl
benzoylaxetat (b4) va pyridin-2,6-diol hydroclorua (r2) (6,78 mmol). Ngoai ra, NEt;
(1,2 duong luong) duge bd sung. Vi buée phan Gng ndy truc tiép thu dugc hop chat
trung gian da khép vong, bd qua vigc xir ly bing TFA (SP-3A, budc thir 2). Lang gan
dung moi tir san pham két tiia, ma duogc ria bing ete ddu mé va tinh ché bang TLC
didu ché (dung moi rira giai 2 — 9:1) dé tao ra 7-hydroxy-4-phenyl-2H-pyrano[2,3-
b]pyridin-2-on (s). Bién ddi hop chét trung gian niy thanh 7-(2-oxopropoxy)-4-
phenyl-2H-pyrano[2,3-b]pyridin-2-on theo SP-1B-2 dé tao ra hop chét néu & d& muc
v6i hiéu suét té)ng thé béng 2%: budc thu 1, br?lng cach st dung 2,6 duong luong
cloaxeton (d2) (thoi gian phan mg: 3 giv). Tinh ché dich loc khi loai bé mudi bing
TLC diéu ché (dung mdi rira giai 2 — 95:5), sau d6 dén TLC diéu ché (CH,Cl, / MeOH
/ NEt; — 96:2:2).

Hop chét trung gian 7-(2-oxopropoxy)-4-phenyl-2H-pyrano[2,3-b]pyridin-2-on:
'H NMR (300 MHz, CDCl,): 6 = 2,27 (3H, s, Me), 5,05 (2H, s, CH,), 6,29 (1H, s, Ar-
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H), 6,81 (1H, d, Ar-H), 7,39-7,43 (2H, m, Ar-H), 7,50-7,55 (3H, m, Ar-H), 7,80 (1H,
d, Ar-H).

Hop chét néu & d& muc: '"H NMR (300 MHz, CDCL): 6 = 2,20 (3H, d, Me),
6,40 (1H, s, Ar-H), 7,46-7,50 (2H, m, Ar-H), 7,52 (1H, m, Ar-H), 7,56-7,61 (3H, m,
Ar-H), 7,95 (1H, s, Ar-H); [M+H]" (HPLC/MS): 277,91.

Vi du 25: 3,6-dimetyl-5-phenyl-7H-furo[2,3-b]pyrano[3,2-e]pyridin-7-on (cf So d6 6)

Hop chit nay dugc tdng hop tuwong tu v6i Vi du 24, bang céach sir dung B-
ketoeste etyl 2-metyl-3-oxo-3-phenyl-propanoat thich hop (b4) va pyridin-2,6-diol
hydroclorua (r2) trong budc phan tng thir nhét (kéo dai viéc gia nhiét dén 12 gio).

Hiéu suét tdng thé: 3%.

Hop chit trung gian 3-metyl-7-(2-oxopropoxy)-4-phenyl-2H-pyrano|[2,3-
b]pyridin-2-on: "H NMR (300 MHz, CDCl;): 6 = 1,96 (3H, s, Me), 2,25 (3H, s, Me),
5,02 (2H, s, CH,), 6,71 (1H, d, Ar-H), 7,18-7,22 (2H, m, Ar-H), 7,32 (1H, d, Ar-H),
7,45-7,57 (3H, m, Ar-H).

Hop chét néu & d& muc: 'H NMR (300 MHz, CDCLy): 6 = 2,01 (3H, s, Me),
2,13 (3H, d, Me), 7,26-7,30 (2H, m, Ar-H), 7,46-7,48 (2H, m, Ar-H), 7,52-7,63 (3H,
m, Ar-H); [M+H]* (HPLC/MS): 291,83.

Vi du 26: 6-bromo-3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on

DPuoc téng hop tir etyl 3-oxo-3-phenylpropanoat va 3-amino-ortho-cresol theo
SP-2 (3,0 mmol; SP-2A-1; phdn tng phu SP-2B bang sic ky cot, dung moi rira gidi 2 —
95:5; phan tng phu SP-2C, budc thir 1 bing TLC diéu ché, dung mai rtra giai 1 —
4:10:1) v6i hiéu sudt tong thé 4%, clng véi 3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-
7(8H)-on v6i hidu suét tong thé 8%.

Hop chét trung gian 7-hydroxy-8-metyl-4-phenyl-1,2-dihydroquinolin-2-on (11,
So 44 3): 'H NMR (300 MHz, CDCl3/CD;0D; dugc hiéu chuén dbi v6i tin hiéu du
cia CD;0D): 6 = 2,32 (3H, s, Me), 6,38 (1H, s, Ar-H), 6,71 (1H, d, Ar-H), 7,21 (1H,
d, Ar-H), 7,35-7,40 (2H, m, Ar-H), 7,42-7,49 (3H, m, Ar-H); 'H NMR (300 MHz, d¢-
axeton): ¢ = 2,42 (3H, s, Me), 6,26 (1H, s, Ar-H), 6,79 (1H, d, Ar-H), 7,16 (1H, d, Ar-
H), 7,42-7,47 (2H, m, Ar-H), 7,48-7,56 (3H, m, Ar-H).
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Hop chit trung gian  3,6-dibromo-7-hydroxy-8-metyl-4-phenyl-1,2-
dihydroquinolin-2-on (m1, So dd 3): '"H NMR (300 MHz, CDCL3): § = 2,46 (3H, s,
Me), 6,08 (1H, br s, OH), 7,09 (1H, s, Ar-H), 7,22-7,26 (2H, m, Ar-H), 7,49-7,59 (3H,
m, Ar-H), 9,53 (1H, br s, NH).

San pham phu 3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on (nl, R*=H,
So dd 3): '"H NMR (300 MHz, CDCl/CD;0D 10:1; dugc hiéu chuin ddi v6i tin hiéu
du ctia CDCLy): 6 = 2,14 (3H, d, Me), 2,67 (3H, s, Me), 6,62 (1H, s, Ar-H), 7,26 (1H,
s, Ar-H), 7,44-7,54 (6H, m, Ar-H).

Hop chit néu & d& muc (n1, R* = Br, So d6 3): 'H NMR (300 MHz, CDCly): 6
= 2,09 (3H, d, Me), 2,62 (3H, s, Me), 7,05 (1H, s, Ar-H), 7,28-7,33 (2H, m, Ar-H),
741 (1H, m, Ar-H), 7,51-7,62 (3H, m, Ar-H), 9,10 (1H, br s, NH); [M+H]
(HPLC/MS): 367,92.

Theo céch khac, téng hop hop chit néu & @& muc tir etyl 3-oxo-3-
phenylpropanoat va 3-amino-ortho-cresol theo SP-3 (16,0 mmol; phan (ng phu SP-
3A, budc thir 2 bing cach rira chat rin thu duge tho biang CH,Cly; SP-3B dugc thyc
hién dé thu duoc sy brom héa kép; phan tng phu SP-3C, budc thir 2 bang TLC diéu
ché, ete ddu mo/CH,Cly/etyl axetat — 2:5:3) v6i hiéu suét tong thé 2% (cf. So dd 4).

Vi du 27: 6-bromo-5-(2-flophenyl)-3,9-dimetylfuro[3,2-g]quinolin-7(8H)-on

Téng hop hop chit néu & dé muc tir etyl (2-flobenzoyl)axetat va 3-amino-ortho-
cresol theo SP-2 (2,0 mmol; SP-2A-2; phan tmg phu SP-2B bing TLC diéu ché, dung
moi rira giai 1 — 4:6:1; phan tmg phu SP-2C, budc thir 1 bang TLC diéu ché, dung moi
rira gidi 3 — 1:1) v6i hiéu suit téng thé 0,5% cing véi 5-(2-flophenyl)-3,9-
dimetylfuro[3,2-g]quinolin-7(8H)-on v6i hi¢u suét tong thé 1%.

Hop chét trung gian 4-(2-flophenyl)-7-hydroxy-8-metyl-1,2-dihydroquinolin-2-
on (11, So d 3): 'H NMR (300 MHz, CD;0D): 6 = 2,34 (3H, s, Me), 6,34 (1H, s, Ar-
H), 6,73 (1H, d, Ar-H), 6,97 (1H, dd, Ar-H), 7,22-7,40 (3H, m, Ar-H), 7,49-7,56 (1H,
m, Ar-H).

Hop chit trung gian 3,6-dibromo-4-(2-flophenyl)-7-hydroxy-8-metyl-1,2-
dihydroquinolin-2-on (m1, So dd 3): 'H NMR (300 MHz, CDCl5): ¢ = 2,43 (3H, s,
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Me), 7,07 (1H, s, Ar-H), 7,19-7,40 (4H, m, Ar-H va OH), 7,50-7,58 (1H, m, Ar-H),
9,19 (1H, br s, NH).

Hop chit trung gian 3,6-dibromo-4-(2-flophenyl)-8-metyl-7-(2-0xopropoxy)-
1,2-dihydroquino-lin-2-on: "H NMR (300 MHz, CDCl3): 6 = 2,38 (3H, s, Me), 2,56
(3H, s, Me), 4,51 (2H, s, CH,), 7,17 (1H, s, Ar-H), 7,20-7,39 (3H, m, Ar-H), 7,52-7,60
(1H, m, Ar-H), 10,16 (1H, br s, NH).

San pham phu 5-(2-ﬂophenyl)-3,9-dimetylfi1ro[3,2-g]quinolin—7(8H)-on (n1, R?
=H, So dd 3): Két qua ctia LC/MS [M+H]": 307,92

Hop chit néu & d& muc (n1, R? = Br, So db 3): 'H NMR (300 MHz, CDCl): F
= 2,11 3H, d, Me), 2,61 (3H, s, Me), 7,03 (1H, s, Ar-H), 7,27-7,33 (2H, m, Ar-H),
737 (1H, td, Ar-H), 7,43 (1H, m, Ar-H), 7,55 (1H, m, Ar-H), 8,98 (1H, br s, NH);
[M+H]" (HPLC/MS): 385,72.

Vi du 28: 6-bromo-3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on
Vi du 29: 3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on

Céc hop chét néu & d& muc (cac Vi du 28 va 29) dugc tdng hop tir etyl 3-0x0-3-
o-tolylpropanoat va 3-amino-ortho-cresol theo SP-2 (2,0 mmol; SP-2A-2; phan Ung
phu SP-2B bang TLC didu ché, dung moi rira gidi 1 — 4:6:1; phan tng phu SP-2C,
budc thir 1 bing TLC diéu ché, dung méi rira giai 3 — 1:1) v6i hiéu suét tdng thé 1%
dbi véi 6-bromo-3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on cung véi 3,9-
dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on véi hiéu suét téng thé 0,5%.

Hop chét trung gian 7-hydroxy-8-metyl-4-(2-metylphenyl)-1,2-
dihydroquinolin-2-on (11, So dd 3): 'H NMR (300 MHz, CD;0D): 6 = 2,08 (3H, s,
Me), 2,34 (3H, s, Me), 6,23 (1H, s, Ar-H), 6,68 (1H, d, Ar-H), 6,79 (1H, d, Ar-H),
7,15 (1H, d, Ar-H), 7,26-7,40 (3H, m, Ar-H).

Hop chit trung gian 3,6-dibromo-7-hydroxy-8-metyl-4-(2-metylphenyl)-1,2-
dihydroquinolin-2-on (m1, So dd 3): 'TH NMR (300 MHz, CDCl): § = 2,07 (3H, s,
Me), 2,44 (3H, s, Me), 6,96 (1H, s, Ar-H), 7,06 (1H, d, Ar-H), 7,31-7,46 (4H, m, Ar-H
va OH), 9,24 (1H, br s, NH).
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Hop chét trung gian 3,6-dibromo-8-metyl-4-(2-metylphenyl)-7-(2-oxopropoxy)-
1,2-dihydroquino-lin-2-on: 'H NMR (300 MHz, CDCly): 6 = 2,07 (3H, s, Me), 2,38
(3H, s, Me), 2,56 (3H, s, Me), 4,50 (2H, s, CH,), 7,05 (1H, s, Ar-H), 7,06 (1H, d, Ar-
H), 7,33-7,47 (3H, m, Ar-H), 10,07 (1H, br s, NH).

Hop chit néu & d& muc, Vi du 28: "H NMR (300 MHz, CDCl): 6 = 2,08 (3H, d,
Me), 2,09 (3H, s, Me), 2,62 (3H, s, Me), 6,93 (1H, s, Ar-H), 7,12 (1H, d, Ar-H), 7,35-
7,48 (4H, m, Ar-H), 9,08 (1H, br s, NH); [M+H]" (HPLC/MS): 381,75.

Hop chét néu & d& muc, Vi du 29: "H NMR (300 MHz, CDCl;): § = 2,11 (3H, d,
Me), 2,14 (3H, s; Me), 2,61 (3H, s, Me), 6,49 (1H, s, Ar-H), 7,05 (1H, s, Ar-H), 7,26-
7,45 (5H, m, Ar-H), 8,99 (1H, br s, NH); [M+H]" (HPLC/MS): 303,92.

Vi du 30: 5-(2-flophenyl)-3,6,9-trimetylfuro[3,2-g]quinolin-7(8H)-on

Téng hop hop chit néu & d& muc tir etyl 3-(2-flophenyl)-2-metyl-3-
oxopropanoat va 3-amino-o-cresol (8,0 mmol) theo SP-3A (séc ky cot, dung méi rira
giai 2 — 95:5), SP-3B va SP-2C (tinh ché bing TLC diéu ché, dung mbi rira gidi 2 —
95:5, sau d6 dén TLC diéu ché, dung moi rira giai 2 — 95:5 sau d6 dén HPLC diéu ché)
v6i hidu suit tdng thé bang 4%. 'H NMR (300 MHz, d6-DMSO): d = 1,86 (3H, s, Me),
2,02 (3H, d, Me), 2,60 (3H, s, Me), 6,84 (1H, s, Ar-H), 7,37 (1H, td, Ar-H), 7,41-7,49
(2H, m, Ar-H), 7,62 (1H, m, Ar-H), 7,75 (1H, m, Ar-H), 11,13 (1H, br s, NH); [M+H]"
(HPLC/MS): 322,05.

Vi du 31: 3,6,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on

Tong hgp hop chét néu ¢ d& muc tir 3-amino-o-cresol (6,5 mmol) va etyl 2-
metyl-3-0x0-3-phenyl-propanoat theo SP-3 (SP-3A: sic ky cot, dung mdi rira giai 2 —
95:5; SP-3C, budc thit 2: TLC diéu ché, dung mdi rira giai 2 — 95:5) véi hidu suét téng
thé bang 10%.

Hop chit trung gian 7-hydroxy-3,8-dimetyl-4-phenyl-1,2-dihydroquinolin-2-on
(12, So dd 4): 'TH NMR (300 MHz, d6-DMSO): § = 1,78 (3H, s, Me), 2,25 (3H, s, Me),
6,56 (1H, d, Ar-H), 6,62 (1H, d, Ar-H), 7,19-7,23 (2H, m, Ar-H), 7,43-7,56 (3H, m,
Ar-H), 9,82 (1H, br s, NH hodac OH), 10,68 (1H, br s, OH hodc NH).

-58-



31494

Hop chit néu & d& muc: "H NMR (300 MHz, d6-DMSO): 6 = 1,83 (3H, s, Me),
2,00 (3H, d, Me), 2,59 (3H, s, Me), 6,84 (1H, s, Ar-H), 7,29 (2H, m, Ar-H), 7,49-7,62
(3H, m, Ar-H), 7,73 (1H, m, Ar-H), 11,03 (1H, br s, NH); [M+H]" (HPLC/MS):
304,18.

Theo  cach khéc, 6-bromo-7-hydroxy-3,8-dimetyl-4-phenyl-1,2-
dihydroquinolin-2-on thu dugc tir buéc SP-3B ¢6 thé dwgc bién ddi thanh hop chét
néu & dé& muc theo SP-2C (san phdm dugc két tinh lip lai tir MeOH, dung dich me
duoc tinh ché bang TLC didu ché, dung mdi rira giai 3 — 9:1) v6i hiéu suét tong thé
bing 6% dua trén 3-amino-o-cresol (cf. So dd 4).

Vi du 32: 3,8,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on

Téng hop hop chét néu & dé muc tir 3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-
7(8H)-on (san pham phu clia qué trinh tdng hop & Vi du 26; 0,1 mmol) theo SP-4 véi
hiéu sudt 11% cung vi 45% san phdm phu 7-metoxy-3,9-dimetyl-5-phenylfuro[3,2-

g]quinolin.

Hop chét néu & d& muc (n2, R* = H, So d6 3): '"H NMR (300 MHz, CDCly): = 2,13
(3H, d, Me), 2,85 (3H, s, Me), 3,92 (3H, s, NMe), 6,57 (1H, s, Ar-H), 7,42-7,53 (7H,
m, Ar-H); [M+H]" (HPLC/MS): 304,16.

San phdm phu lactim ete 7-metoxy-3,9-dimetyl-5-phenylfuro[3,2-g]quinolin (o,
R?=H, So dd 3): '"H NMR (300 MHz, CDCl,): 6 = 2,20 (3H, d, Me), 2,90 (3H, s, Me),
4,15 (3H, s, OMe), 6,81 (1H, s, Ar-H), 7,46-7,55 (6H, m, Ar-H), 7,66 (1H, m, Ar-H).
Vi du 33: 6-bromo-3,8,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on

Téng hop hop chit néu & dé muc tir Vi du 26 (0,1 mmol) theo SP-4 v6i hiéu
sudt 3% v6i 33% san phidm phu 6-bromo-7-metoxy-3,9-dimetyl-5-phenylfuro[3,2-
g]quinolin.

Hop chét néu & d& myc (n2, R* = Br, So d 3): '"H NMR (300 MHz, CDCls): §
=2,08 (3H, d, Me), 2,84 (3H, s, Me), 4,00 (3H, s, NMe), 7,05 (1H, s, Ar-H), 7,26-7,31
(2H, m, Ar-H), 7,41 (1H, m, Ar-H), 7,51-7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS):
381,80.
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San phdm phu lactim ete 6-bromo-7-metoxy-3,9-dimetyl-5-phenylfuro[3,2-
g]quinolin (o, R* = Br, So dd 3): '"H NMR (300 MHz, CDCly): 6 = 2,13 (3H, d, Me),
2,89 (3H, s, Me), 4,23 (3H, s, OMe), 7,20 (1H, s, Ar-H), 7,29-7,34 (2H, m, Ar-H),
7,47 (1H, m, Ar-H), 7,50-7,60 (3H, m, Ar-H).

Vi du 34: 3,6,8,9-tetrametyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on

Tbéng hop 2-metyl-3-(metylamino)phenol theo US2004/0127747, Vi du 3 (cf.
So dd 4, bién ddi k1 thanh k2): 3-amino-o-cresol (4,1 mmol, 1,0 duong luong) va natri
Y Zeolit (125 mg/mmol; tir Sigma Aldrich, sb thu tu 334448) dugc tao huyén phi
trong dimetyl cacbonat (5 ml/mmol). Khudy hén hop thu dugc & nhiét do 90°C trong
thoi gian 48 gid. P& hdn hop phan tmg nguodi xubng nhiét do trong phong, loc va cd

trong chan khéng. St dung san phim tho dé bién dbi tiép ma khong can tinh ché.

Téng hop hop chét néu & d& muc tir 2-metyl-3-(metylamino)phenol (6,5 mmol)
va etyl 2-metyl-3-oxo0-3-phenyl-propanoat theo SP-3 (SP-3A: sic ky cot, dung mdi rira
giai 2 — 95:5; SP-3C, budc thtr 1: thoi gian phan tng 1 gio, TLC didu ché, dung moi
rira giai 3 — 1:1; SP-3C, budc thir 2: tinh ché bang TLC diéu ché, dung moi rira gii 3 —
1:1), hiéu suét tng thé 3%.

Hop chit trung gian 6-bromo-1,3,8-trimetyl-4-phenyl-7-(prop-2-en-1-yloxy)-
1,2-dihydroquinolin-2-on: "H NMR (300 MHz, CDCL): 6 = 1,96 (3H, s, Me), 2,59
(3H, s, Me), 3,79 (3H, s, NMe), 4,50 (2H, dt, CH,), 5,30 (1H, dq, alkenyl-CH,), 5,45
(1H, dq, alkenyl-CH,), 6,16 (1H, ddt, alkenyl-CH), 7,09 (1H, s, Ar-H), 7,14-7,19 (2H,
m, Ar-H), 7,42-7,54 (3H, m, Ar-H).

Hop chit néu & d& muyc: 'H NMR (300 MHz, CDCly): 6 = 1,98 (3H, s, Me),
2,07 (3H, d, Me), 2,83 (3H, s, Me), 3,95 (3H, s, NMe), 6,98 (1H, s, Ar-H), 7,21-7,25
(2H, m, Ar-H), 7,38 (1H, m, Ar-H), 7,44-7,55 (3H, m, Ar-H); [M+H]" (HPLC/MS):
318,10.

Vi du 35: 3,6,9-trimetyl-5-phenyl-7H-chromeno[6,7-d]isoxazol-7-on

Nguyén liéu bt dau 7-hydroxy-3,8-dimetyl-4-phenyl-2H-chromen-2-on dugc
tbng hop nhu mé ta & trén (hop chét trung gian trong qua trinh téng hop & Vi du 9),
hiéu sudt 79% sau SP-1A (tir 4,0 dén 8,0 mmol; loc san phém tho qua miéng silicagel,

CH,Cl, vao dung mdi rira giai 2 — 95:5).
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7-hydroxy-3,8-dimetyl-4-phenyl-2H-chromen-2-on (1,88 mmol) dugc brom hoa
theo SP-3B dé tao ra 6-bromo-7-hydroxy-3,8-dimetyl-4-phenyl-2H-chromen-2-on véi
hiéu suét 64% (khi tinh ché bing TLC diéu ché, dung méi rira giai CH,Cl,). '"H NMR
(300 MHz, CDCE): 6 =1,95 (3H, s, Me), 2,43 (3H, s, Me), 5,87 (1H, br s, OH), 6,94
(1H, s, Ar-H), 7,17-7,22 (2H, m, Ar-H), 7,46-7,57 (3H, m, Ar-H).

Tong hop hop chét néu & dé muc tir 6-bromo-7-hydroxy-3,8-dimetyl-4-phenyl-
2H-chromen-2-on (1,0 mmol) theo SP-5A va SP-5C (tinh ché mbi hop chit nay bing
TLC didu ché, dung mdi rira gidi CH,Cl,) v6i hiéu suft téng thé biang 16% (cf. So dd
5). 'TH NMR (300 MHz, CDCl;): 6 = 1,99 (3H, s, Me), 2,44 (3H, s, Me), 2,67 (3H, s,
Me), 7,01 (1H, s, Ar-H), 7,24-7,28 (2H, m, Ar-H), 7,50-7,61 (3H, m, Ar-H); [M+H]"
(HPLC/MS): 306,09.

Vi du 36: 3,6,9-trimetyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on

Qua trinh téng hop 6-bromo-7-hydroxy-3,8-dimetyl-4-phenylquinolin-2(1H)-on
duoc mo ta 13 hop chét trung gian trong qud trinh tdng hop & Vi du 31, thu dugc tlr
phan tng SP-3A (20-70 mmol) va SP-3B (0,4-14 mmol) v6i hiéu suit 33%.

Téng hop hop chit néu & dé muc tir 6-bromo-7-hydroxy-3,8-dimetyl-4-
phenylquinolin-2(1H)-on (0,9 mmol) theo SP-5A va SP-5C (tinh ché m&i hop chét nay
bing TLC diéu ché, dung moi rira gidi 2 — 95:5) v6i higu sudt téng thé bing 8%. 'H
NMR (300 MHz, d6-DMSO): ¢ = 1,84 (3H, s, Me), 2,37 (3H, s, Me), 2,61 (3H, s, Me),
7,06 (1H, s, Ar-H), 7,28-7,33 (2H, m, Ar-H), 7,51-7,64 (3H, m, Ar-H), 11,24 (1H, br s,
NH); [M+H]" (HPLC/MS): 305,05.

Vi du 37: 6,9-dimetyl-4-phenyl-2H-thieno[3,2-g]chromen-2-on (cf. So dd 7)

Qua trinh tdng hop nguyén lidu b4t diu 7-hydroxy-8-metyl-4-phenyl-2H-
chromen-2-on dugc md ta & trén 13 hop chét trung gian trong qué trinh tdng hop hop
chét el trong So db 2, 3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on, ma thu
duogc voi hiéu sudt 75% tir etyl benzoylaxetat va 2-metylresorxinol sau SP-1A (50

mmol).

Hoa tan 7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on (¢2) (2,0 mmol) trong
dioxan (5 mlmmol), bd sung 4-dimetylaminopyridin (0,1 duong luong),

dimetylthiocarbamoyl clorua (1,2 duong lugng) va trietylamin (2,0 dwong lugng), va
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khudy hén hop & nhiét 4o 100°C qua dém. D& hdn hgp phan tmg ngudi xudng nhiét do
trong phong va 1@0. Rira banh loc bing dioxan va c¢d dich loc trong chdn khong. 'H
NMR (300 MHz, CDCly): 6 = 2,34 (3H, s, Me), 3,40 va 3,48 (mdi 3H, s, NMe,), 6,35
(1H, s, Ar-H), 6,93 (1H, d, Ar-H), 7,34 (1H, d, Ar-H), 7,45-7,47 (2H, m, Ar-H), 7,50-
7,53 (3H, m, Ar-H).

Hoa tan O-(8-metyl-2-0x0-4-phenyl-2H-chromen-7-yl) dimetylcarbamothioat
(v) thu duge trong diphenyl ete (5 ml/mmol) va khudy & nhiét d6 250°C trong didu
kién chiéu vi séng trong thoi gian 2 gid. Nap truc tiép hdn hop phan tng 1én cot sic k¥
nhanh (ete ddu mé vao dung moéi rira giai 3, 2:1) dé tao ra S-(8-metyl-2-oxo-4-phenyl-
2H-chromen-7-yl) dimetylcarbamothioat v6i hidu sut 83% qua hai budc. 'H NMR
(300 MHz, CDCl3): 6 = 2,60 (3H, s, Me), 3,09 (6H, br s, NMe,), 6,39 (1H, s, Ar-H),
7,30 (1H, d, Ar-H), 7,38 (1H, d, Ar-H), 7,41-7,45 (2H, m, Ar-H), 7,49-7,53 (3H, m,
Ar-H).

S-(8-metyl-2-oxo0-4-phenyl-2H-chromen-7-yl) dimetylcarbamothioat dugc hoa tan
trong MeOH (20 ml/mmol). B6 sung NaOH 2 M trong nuéc (6 dwong lugng), va
khudy hdn hop trong didu kién hdi luu qua dém, sau d6 dén phén chia giira nudc va
CH,Cl,. Sau d6 axit hoa pha nudc bang HCL. Chiét bang Et,0, 1am kho pha hitu co
trén MgSO, va loai bé dung moi tao ra 7-mercapto-8-metyl-4-phenyl-2H-chromen-2-

on (w) tho.

Bién ddi 7-mercapto-8-metyl-4-phenyl-2H-chromen-2-on (w) thanh hop chét
néu & d& muc véi cloaxeton (d2) (2,6 duong lugng) theo SP-1B-1. San pham két tia
duge loc bo, hip thu trong CH,Cl, va loc qua miéng silicagel, dung mdi rira giai
CH,Cl,. Hiéu suét qua 3 budc (lién quan dén S-(8-metyl-2-oxo0-4-phenyl-2H-chromen-
7-yl) dimetylcarbamothioat): 8%. 'H NMR (300 MHz, CDCl3): 6 = 2,32 (3H, d, Me),
2,70 (3H, s, Me), 6,37 (1H, s, Ar-H), 7,06 (1H, m, Ar-H), 7,52-7,58 (5H, m, Ar-H),
7,60 (1H, s, Ar-H); [M+H]" (HPLC/MS): 306,85.

Vi du 38: 2,4-dimetyl-8-phenyl-6H-chromeno[6,7-d]oxazol-6-on (cf. So dd 7)

Qué trinh téng hop nguyén liéu bit dau 7-hydroxy-8-metyl-4-phenyl-2H-

chromen-2-on dugc md ta & trén 1 hop chit trung gian trong su tdng hop hop chit el
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trong So dd 2, 3,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on, ma thu dugc véi

hiéu suét 75% tir etyl benzoylaxetat va 2-metylresorxinol sau SP-1A (50 mmol).

Hoa tan 7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on (¢2) (4,8 mmol; 1,0
duong lugng) trong axit sulfuric dac (1,9 ml/mmol). Khi lanh xubng -20°C, bd sung tir
tr hdn hop 1:3 (thé tich/thé tich) chira axit nitric ddc va axit sulfuric dic (0,3
ml/mmol) trong khoang thoi gian 30 phut. Tiép tuc khudy & nhiét do -20°C trong thoi
gian 10 phat. R6t hdn hop 1én nuée da. Chiét huyén phu thu duge (khi rd dong nude
d4) bang CH,Cl,, 1am khé céc 16p hitu co gom dugc trén MgSO,, va tinh ché san
phim tho bing TLC diéu ché (dung méi rira giai 3 —2:1) dé tao ra 7-hydroxy-8-metyl-
6-nitro-4-phenyl-2H-chromen-2-on v6i hiéu suit 33%. '"H NMR (300 MHz, CDCls): 6
= 2,45 (3H, s, Me), 6,34 (1H, s, Ar-H), 7,41-7,45 (2H, m, Ar-H), 7,56-7,59 (3H, m,
Ar-H), 8,18 (1H, s, Ar-H), 11,20 (1H, s, OH).

Thuc hién khir nhém nitro trong ndi hip hoi: Hoa tan 7-hydroxy-8-metyl-6-
nitro-4-phenyl-2H-chromen-2-on (1,5 mmol, 1,0 duong lugng) trong MeOH (7,5
ml/mmol). B4 sung Pd/C (10% trén cacbon; 0,05 duong lugng Pd) va khudy hén hop
trong khi hydro (4 bar) ¢ nhiét d¢ trong phong trong thoi gian 90 phut. Loc huyén phu
qua bd loc 6ng tiém PTFE (kich thudc 16: 0,45 pm), va cd dich loc va lam kho trong
d6 chan khong cao dé tao ra 6-amino-7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on
thd (y) voi hidu suit 88%. '"H NMR (300 MHz, CDCly): 6 = 2,29 (3H, s, Me), 4,42
(3H, br s, OH/NH,), 6,09 (1H, s, Ar-H), 6,60 (1H, s, Ar-H), 7,31-7,36 (2H, m, Ar-H),
7,39-7,43 (3H, m, Ar-H).

Hoa tan 6-amino-7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on tho (y) (1,2
mmol, 1,0 dwong luong) trong DMF (2,5 ml/mmol), va bd sung pyridini p-
toluensulfonat (0,15 dwong luong) va 1,1,1-trimetoxyetan (1,7 duwong luong). Khudy
hdn hop & nhiét d 60°C trong thoi gian 90 phut. Loai b chét d& bay hoi dudi dp suat
thdp va 1am kho phin du trong dd chan khong cao. Hop chét néu & bdé muc 2,4-
dimetyl-8-phenyl-6H-chromeno[6,7-dJoxazol-6-on (z) thu dugc & 15% khi tinh ché
thong qua TLC didu ché (dung méi rira giai 3 — 4:1). '"H NMR (300 MHz, CDCl3): 6 =
2,64 (3H, s, Me), 2,66 (3H, s, Me), 6,36 (1H, s, Ar-H), 7,44-7,47 (2H, m, Ar-H), 7,51-
7,54 (3H, m, Ar-H), 7,57 (1H, s, Ar-H); [M+H]" (HPLC/MS): 291,83.
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Vi du 39: 4-metyl-2-((metylamino)metyl)-8-phenyl-6H-chromeno[6,7-dJoxazol-6-on

Téng hop 6-amino-7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on thd nhu
duoc mo ta trong tai liéu Vi du 38. Su khép vong dé tao ra 2-(bromometyl)-4-metyl-8-
phenyl-6H-chromeno[6,7-d]oxazol-6-on dugc thuc hién tuwong ty voi T etrahedron
2010, 66, 8189: B sung axit bromoaxetic (1,15 duong lugng) vao hdn hgp cla 6-
amino-7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on (1,0 mmol, 1,0 duong lugng)
trong axit polyphosphoric (40 duong luong). Khudy hdn hop & nhiét do 130°C qua
dém. Khi bd sung nuéc (40 ml), khudy bot nhdo & nhiét do 60°C trong thoi gian 30
pht va lai dé ngudi xubng nhiét do nhiét d6 trong phong. Chiét hdn hop bang CH,Cl,,
rira cac 16p hitu co gom dugc bang nude va lam kho trén MgSO,, loc va cd trong chdn
khong & tao ra 2-(bromometyl)-4-metyl-8-phenyl-6H-chromeno[6,7-d]oxazol-6-on
thd v6i hidu suit 50%. '"H NMR (300 MHz, CDCls): 6 = 2,67 (3H, s, Me), 4,58 (2H, s,
CH,), 6,39 (1H, s, Ar-H), 7,43-7,47 (2H, m, Ar-H), 7,50-7,55 (3H, m, Ar-H), 7,66
(1H, s, Ar-H).

Tao huyén phu 2-(bromometyl)-4-metyl-8-phenyl-6H-chromeno[6,7-d]oxazol-
6-on (0,3 mmol, 1,0 dwong lugng) va kali iodua (0,1 duong lugng) trong THF (2
ml/mmol). Khi b6 sung metylamin (2 M trong THF; 1,2 dwong lugng), khudy hén hop
& nhiét do 65°C trong thoi gian 90 phut. Khi dé nguoi, hén hop dugc phén chia gifta
EtOAc va NaOH 2 N trong nudc. Rira cac pha hitu co gom dugc bang nuée, 1am khod
trén MgSO4 v ¢d trong chdn khong. Tinh ché san phdm thd bing TLC diéu ché 13p lai
(thir nhat, dung moi rira giai 2 — 95:5; thir hai, dung moéi rira giai 3 — 1:2) dé tao ra hop
chét néu & d& muc véi hiéu sudt 4%. '"H NMR (300 MHz, CDCl3): 6 = 2,65 (3H, s,
NMe), 2,67 (3H, s, Me), 4,20 (2H, s, CH,), 6,38 (1H, s, Ar-H), 7,43-7,47 (2H, m, Ar-
H), 7,51-7,54 (3H, m, Ar-H), 7,64 (1H, s, Ar-H); [M+H]" (HPLC/MS): 321,17.
Vi du 40: 5-(2-clophenyl)-3,6,9-trimetylfuro[3,2-g]quinolin-7(8H)-on

Téng hop hop chit néu & dé muc tir metyl 3-(2-clophenyl)-2-metyl-3-
oxopropanoat va 3-amino-o-cresol (8,1 mmol) theo SP-3A (séc ky cot, dung mdi rira
gidi 2 — 95:5), SP-3B va SP-2C (tinh ché bang TLC diéu ché, budc thtr 1: dung moi
rira gidi 2 — 95:5; budc thir 2: dung moi rira giai 2 — 95:5 sau d6 dén HPLC diéu ché)
v6i hiéu suét tdng thé bing 4%. 'H NMR (300 MHz, d6-DMSO): § = 1,80 (3H, s, Me),
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2,01 (3H, d, Me), 2,60 (3H, s, Me), 6,70 (1H, s, Ar-H), 7,37 (1H, m, Ar-H), 7,57 (2H,
m, Ar-H), 7,69-7,73 (1H, m, Ar-H), 7,74 (1H, m, Ar-H), 11,12 (1H, br s, NH);
[M+H]" (HPLC/MS): 338,02.

Vi du 41: 3-xyclopropyl-9-metyl-5-phenyl-7H-furo[3,2-g]chromen-7-on

Qua trinh tbng hop nguyén liéu bit diu 7-hydroxy-8-metyl-4-phenyl-2H-
chromen-2-on dugc mo ta & trén 13 hop chét trung gian trong qué trinh tdng hop hop
chét el trong So dd 2, ma thu dugc véi hiéu suat 75% tir etyl benzoylaxetat va 2-

metylresorxinol sau SP-1A (50 mmol).

Bit dau bang 7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on (0,4 mmol), téng
hop hop chit néu & d& muc véi hiéu sut 34% sau SP-1B-2 bing cach st dung 2,6
duong lwong 2-bromo-1-xyclopropyletanon (thdi gian phan ung: 3 gid) (khi chiét san
phdm cudi cing duge két tinh tir metanol). "H NMR (300 MHz, CDCly): 6 = 0,60 (2H,
m, CH,), 0,87 (2H, m, CH,), 1,71 (1H, m¢, CH), 2,61 (3H, s, Me), 6,31 (1H, s, Ar-H),
7,35 (1H, s, Ar-H), 7,48-7,57 (6H, m, Ar-H); [M+H]" (HPLC/MS): 317,05.

Vi du 42: 3-xyclopropyl-6,9-dimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on

Hop chit nay dugc tdng hop tir etyl 2-metyl-3-oxo-3-phenyl-propanoat va 2-
metylresorxinol véi hiéu sudt 12% theo SP-1A (4,2 mmol; loc san phim thd qua
miéng silicagel, CH,Cl, vao dung méi rira gii 2 — 95:5), sau d6 dén SP-1B-2 bang
cach st dung 2-bromo-1-xyclopropyletanon (2,6 duong luwgng; thoi gian phan ng
bugc 1 =75 phut; thoi gian phan ting bude 2 = 45 phut) (TLC diéu ché, dung mai rira
giai 1 — 7:3:0,1). '"H NMR (300 MHz, CDCl3): 6 = 0,54 (2H, m, CH,), 0,81 (2H, m,
CH,), 1,63 (1H, m¢, CH), 1,99 (3H, s, Me), 2,61 (3H, s, Me), 7,01 (1H, s, Ar-H), 7,26-
7,31 3H, m, Ar-H), 7,48-7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS): 331,03.

Vi du 43: 3,6,9-trimetyl-4-phenyl-2H-thieno[3,2-g]chromen-2-on

Nguyén liéu bat dau 7-hydroxy-3,8-dimetyl-4-phenyl-2H-chromen-2-on dugc
téng hop nhu mo ta & trén (hop chét trung gian trong qua trinh tdng hop trong Vi du 9)
v6i hiéu suit 79% sau SP-1A (tir 4,0 dén 8,0 mmol; loc san phém tho qua miéng
silicagel, CH,Cl, vao dung mdi rua giai 2 — 95:5). 'H NMR (300 MHz, CDCly): =
1,95 (3H, s, Me), 2,37 (3H, s, Me), 6,67 (1H, d, Ar-H), 6,73 (1H, d, Ar-H), 7,18-7,23
(2H, m, Ar-H), 7,42-7,55 (3H, m, Ar-H).

-65-



31494

Qua trinh bién ddi thém dé tao ra hop chit néu & d muc tuong tu véi Vi du 37,
bét diu bang 4,0 mmol 7-hydroxy-3,8-dimetyl-4-phenyl-2H-chromen-2-on (c2, cf. So
dd 7):

- buée 1: TLC didu ché bd sung (dung méi rira giai 2 — 95:5), O-(3,8-dimetyl-2-
ox0-4-phenyl-2H-chromen-7-yl) dimetylcarbamothioat (v) véi higu sudt 63%; 'H
NMR (300 MHz, CDCL): 6 = 2,02 (3H, s, Me), 2,37 (3H, s, Me), 3,43 va 3,49 (mdi
3H, s, NMe,), 6,87 (1H, d, Ar-H), 6,91 (1H, d, Ar-H), 7,24-7,29 (2H, m, Ar-H), 7,47-
7,58 (3H, m, Ar-H).

- budc 2: S-(3,8-dimetyl-2-ox0-4-phenyl-2H-chromen-7-yl)
dimetylcarbamothioat v6i hi¢u suét 85%: 'H NMR (300 MHz, CDCly): ¢ = 2,00 (3H,
s, Me), 2,59 (3H, s, Me), 3,08 (6H, br s, NMe,), 6,83 (1H, d, Ar-H), 7,19-7,29 (3H, m,
Ar-H), 7,47-7,55.(3H, m, Ar-H).

- bude 3: TLC didu ché bd sung (dung moi rira gidi 2 — 98:2), 7-mercapto-3,8-
dimetyl-4-phenyl-2H-chromen-2-on (w) v6i hi¢u suét 42%.

- budc 4: bién ddi 7-mercapto-3,8-dimetyl-4-phenyl-2H-chromen-2-on thanh
hop chét néu & d& muc duogc thuc hién béng cach str dung cloaxeton (d2) (2,6 duong
luong) theo SP-1B-1. Loc bd san phém két taa, , tinh ché béng TLC diéu ché (dung
mdi rira gidi 1 —4:6:0,1). Hiéu suit: 10%.

Hop chit trung gian 3,8-dimetyl-7-[(2-oxopropyl)sulfanyl]-4-phenyl-2H-
chromen-2-on: 'H NMR (300 MHz, CDCl;): 6 = 1,95 (3H, s, Me), 2,25 (3H, s, Me),
2,51 (3H, s, Me), 3,69 (2H, s, CH,), 6,76 (1H, d, Ar-H), 6,96 (1H, d, Ar-H), 7,16-7,20
(2H, m, Ar-H), 7,42-7,53 (3H, m, Ar-H).

Hop chét néu & d& muc: '"H NMR (300 MHz, CDCL): 6 = 2,01 (3H, s, Me), 2,23 (3H,
d, Me), 2,68 (3H, s, Me), 7,01 (1H, m, Ar-H), 7,11 (1H, s, Ar-H), 7,26-7,30 (2H, m,
Ar-H), 7,49-7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS): 321,06.
Vi du 44: 3,9-dimetyl-5-(pyridin-3-yl)-7H-furo[3,2-g]chromen-7-on

Hop chét nay dugc tbng hop tir metyl 3-oxo-3-(pyridin-3-yl)propanoat va 2-
metylresorxinol véi hi€u suit 16% theo SP-1A (0,64 mmol), sau d6 dén SP-1B-2 béng
cach st dung cloaxeton (d2) (TLC diéu ché, dung mai ria giai 1 — 10:6:1). 'H NMR
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(300 MHz, CDCly): & = 2,15 (3H, d, Me), 2,61 (3H, s, Me), 6,30 (1H, s, Ar-H), 7,24
(1H, s, Ar-H), 7,46 (1H, m, Ar-H), 7,52 (1H, ddd, Ar-H), 7,83 (1H, dt, Ar-H), 8,76
(1H, d, Ar-H), 8,80 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 292,04.

Vi du 45: 3,9-dimetyl-7-0x0-5-phenyl-7H-furo[3,2-g]chromen-2-carbonitril

3,6,9-trimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on (Vi du 9, 8,0 mmol) dugc
2-brom héa theo quy trinh brom héa duge md ta dbi véi So dd 2 (bién ddi e2 thanh
f2), thu dugc 98% 2-bromo-3,6,9-trimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on sau
khi tinh ché bing TLC didu ché (dung méi rira giai 2 — 99:1). Chét sau (0,39 mmol)
duoc bién dbi thanh hop chit néu & d& muc theo quy trinh duge mo ta cho vi du 13
(tinh ché bang TLC diéu ché sau d6, dung méi rira giai 2 — 98:2, sau d6 dén dung moi
rira gidi 3 — 9:1) v6i hiéu sut 6%. 'H NMR (300 MHz, CDCl5): 6 = 1,99 (3H, s, Me),
2,30 (3H, s, Me), 2,63 (3H, s, Me), 6,98 (1H, s, Ar-H), 7,23-7,27 (2H, m, Ar-H), 7,51-
7,60 (3H, m, Ar-H); [M+H]" (HPLC/MS): 330,05.

Vi du 46: 2-((dimetylamino)metyl)-3,6,9-trimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-

on

3,6,9-trimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on (Vi du 9, 2,3 mmol) dugc
2-clometyl hoa theo quy trinh clometyl héa dugc md ta cho So dd 2 (bién d6i €2 thanh
h2), thu dugc 73% 2-(clometyl)-3,6,9-trimetyl-5-phenyl-7H-furo[3,2-g]chromen-7-on
sau khi tai két tinh chét két tia tir metanol. Chét sau (0,39 mmol) dugc bién do6i thanh
hop chit néu & d& muc theo quy trinh dugec md ta cho vi dy 15 (tinh ché bing TLC
diéu ché 1ap lai, dung moi rira giai 2 — 95:5, sau d6 dén dung mdi rira giai 3 — 9:1) véi
hiéu suét 18%. "H NMR (300 MHz, CDCl,): 6 = 1,97 (3H, s, Me), 2,07 (3H, s, Me),
2,30 (6H, s, NMe,), 2,62 (3H, s, Me), 3,57 (2H, s, CH,), 6,82 (1H, s, Ar-H), 7,23-7,28
(2H, m, Ar-H), 7,47-7,58 (3H, m, Ar-H); [M+H]" (HPLC/MS): 361,97.
Vi du 47: 4-metyl-8-phenyl-6H-chromeno[6,7-d]oxazol-6-on

6-amino-7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on dugc tbng hop nhu
duoc mé ta cho vi du 38 (cf. So dd 7). Su khép vong dé tao ra hop chét néu & dé muc
duoc thue hién v6i hiéu suét 33%: Hoa tan 6-amino-7-hydroxy-8-metyl-4-phenyl-2H-
chromen-2-on (y) (0,58 mmol; 1,0 duong lugng) trong DMF (1,5 ml) va bd sung
pyridini p-toluensulfonat (0,15 duong lugng) va trimetyl orthoformat (1,7 duwong
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luong). Khudy hén hop & nhiét do 60°C trong thoi gian 90 phut. Lam bay hoi chét dé
bay hoi dudi p sudt thip, 1am khd phén du trong chdn khéng va tinh ché thong qua
céc TLC diéu ché lién tip (tht nhit: dung mai rira gidi 2 — 95:5; thtt hai: dung méi rira
giai 1 — 10:9:1). 'H NMR (300 MHz, CDCly): é = 2,66 (3H, s, Me), 6,36 (1H, s, Ar-
H), 7,42-7,48 (2H, m, Ar-H), 7,50-7,55 (3H, m, Ar-H), 7,71 (1H, s, Ar-H), 8,12 (1H, s,
Ar-H); [M+H]" (HPLC/MS): 278,05.

Vi du 48: 2,4,7-trimetyl-8-phenyl-6H-chromeno[6,7-d]oxazol-6-on

Qua trinh téng hop nguyén liéu bit ddu 7-hydroxy-3,8-dimetyl-4-phenyl-2H-
chromen-2-on dugc md ta & trén 13 hop chét trung gian trong qua trinh tdng hop & Vi
du 9, ma thu duoc vé6i hidu sudt 79% sau SP-1A (tir 4,0 dén 8,0 mmol; loc sin phim
thd qua miéng silicagel, CH,Cl, vao dung mdi rira giai 2 — 95:5). Céac budc khac dugc

thue hién twong tu v6i quy trinh téng hop duge md ta vi du nhu 38 (cf. So do6 7):

a) 7-hydroxy-3,8-dimetyl-4-phenyl-2H-éhromen—2-on (¢2) (4,5 mmol) duoc
nitrosil héa dé tao ra 7-hydroxy-3,8-dimetyl-6-nitro-4-phenyl-2H-

chromen-2-on v6i hi€u suat 24%;

b) Nhém 6-nitro dugc khir dé tao ra 6-amino-7-hydroxy-3,8-dimetyl-4-
phenyl-2H-chromen-2-on (y) bang cach st dung 0,1 duong lugng [Pd],
thoi gian phan Gng 16 gio. Tinh ché san phim tho bing TLC didu ché

(dung moi rira giai 2 — 95:5); hiéu suét: 33%;

) Su khép vong bang 1,1,1-trimetoxyetan tao ra hgp chét néu & dé muc véi
hiéu suét 23%. 'H NMR (300 MHz, CDCL): 6 = 1,99 (3H, s, Me), 2,61
(3H, s, Me), 2,62 (3H, s, Me), 7,06 (1H, s, Ar-H), 7,19-7,24 (2H, m, Ar-
H), 7,44-7,55 (3H, m, Ar-H); [M+H]" (HPLC/MS): 306,06.

Vi du 49: 3,6,8-trimetyl-5-phenylfuro[2,3-b][1,8]naphthyridin-7(8H)-on

B6 sung N,N-diisopropyletylamin (1,5 duong lugng) vao dung dich chira 2-
metoxy-6-metylaminopyridin (20 mmol, 1,0 duong luong) trong tetrahydrofuran (0,75
ml/mmol), & nhiét d6 0°C. B sung timg giot dung dich chira propionyl clorua (1,5
duong luong) trong tetrahydrofuran (0,75 ml/mmol) vao hdn hop phan tng trong thoi
gian 20 phaut. Khuéy hdn hop & nhiét do trong phong trong thoi gian 1 gid. Loc huyén

phu va rira chét rin bing tetrahydrofuran. C6 dich loc dudi ap suét thip. Phan du tho
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duoc phéan chia gitta CH,Cl, va dung dich NaHCOj; bédo hoa trong nudec, chiét pha
nuée mot vai 1an bang CH,Cl,. Lam khd céc pha hitu co gom dugce trén MgSO, va ¢
trong chdn khong. Tinh ché phan du thé bing cach chung cét trong chan khong
Kugelrohr ("6ng béng") (diém s6i: 180°C & 5 mbar) dé tao ra N-(6-metoxypyridin-2-
yl)-N-metylpropanamit duéi dang diu mau vang v6i hiéu suét 88%; 'H NMR (300
MHz, d6-DMSO): § = 0,99 (3H, t, CH;), 2,33 (2H, q, CH,), 3,24 (3H, s, NMe), 3,83
(3H, s, OMe), 6,71 (1H, d, Ar-H), 7,04 (1H, d, Ar-H), 7,77 (1H, t, Ar-H).

Lam lanh dung dich lithidiisopropylamit (1,2 duwong luong, 1,6 M trong THF)
trong THF kho (1,5 ml/mmol) xubng nhiét do -15°C, hoa tan N-(6-metoxypyridin-2-
y1)-N-metylpropanamit (15 mmol, 1,0 duong lugng) trong THF khd (2 ml/mmol) va
bd sung ting giot trong 3 phut ¢6 khudy manh trong khi tro. Khudy hén hop phan tng
trong thoi gian 60 phut nita & nhiét ¢ -15°C. Hoa tan etylbenzoat (1,2 duong lugng)
trong THF (1,5 ml/mmol) va bd sung timg giot trong 15 phut & nhiét 46 -15°C. Pé hdn
hop 4m 1én dén nhiét do trong phong trong 3 gid va khudy & nhiét do trong phong
trong thoi gian 15 gid nita, sau do chiét n6 bing NH,Cl bdo hoa trong nudec va nudc
mubi, 1am kho tr_én Na,SO4 va co trong chdn khong. Dau mau dé-cam thu duge duoc
két tinh tr CH,Cly/ete ddu mé dé tao ra N-(6-metoxypyridin-2-yl)-N,2-dimetyl-3-oxo-
3-phenylpropanamit duéi dang chét rin mau vang nhat véi higu suét 36%; 'H NMR
(300 MHz, CDCly): 6 = 1,45 (3H, d, Me), 3,33 (3H, s, NMe), 3,88 (3H, s, OMe), 4,63
(1H, q, CH), 6,62 (1H, d, Ar-H), 6,78 (1H, d, Ar-H), 7,39 (2H, tt, Ar-H), 7,51 (1H, tt,
Ar-H), 7,58 (1H, t, Ar-H), 7,86 (2H, dt, Ar-H).

N-(6-metoxypyridin-2-y1)-N,2-dimetyl-3-ox0-3-phenylpropanamit (5,2 mmol) duoc
khép vong thanh 7-metoxy-1,3-dimetyl-4-phenyl-1,2-dihydro-1,8-naphthyridin-2-on
(hidu suét 86%) theo SP-3A, budc thit 2: thoi gian phan Gmg 7 gio; lam dimng phan ng
béng cach bd sung timg giot hdn hgp lén nude da. Loc bo chéit két tia thu duoc, ria
bing NaHCOj; trong nuéc (5%), hép thu trong CH,Cl,/MeOH 95:5 va loc lai. Lam kho
dich loc trén Na,SO, va cd trong chdn khong; "H NMR (300 MHz, CDCls): 6 = 2,01
(3H, s, Me), 3,90 (3H, s, NMe), 4,04 (3H, s, OMe), 6,47 (1H, d, Ar-H), 7,20 (2H, dt,
Ar-H), 7,29 (1H, d, Ar-H), 7,40-7,54 (3H, m, Ar-H).

Tao huyén phil 7-metoxy-1,3-dimetyl-4-phenyl-1,2-dihydro-1,8-naphthyridin-2-

on (4,3 mmol, 1,0 duong lugng) trong HBr trong nudc (37%; 5 ml/mmol) va lam lanh
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xudng nhiét do 0°C. B sung timng giot brom (1,1 duong lugng). Khudy hdn hop phin
mg trong thoi gian 30 phut & nhiét d6 0°C va 2 gid ¢ nhiét do 100°C, sau do dé nguoi
xudng nhiét do trong phong Loc bo chét két tia thu duge va rira bing luong nhd
MeOH dé tao ra 6-bromo-7-hydroxy-1,3-dimetyl-4-phenyl-1,8-naphthyridin-2(1H)-on
duéi dang chit rin mau da cam nhat vé6i hiéu sult 93%; 'H NMR (300 MHz, d6-
DMSO): 6 = 1,85 (3H, s, Me), 3,70 (3H, s, NMe), 7,28 (1H, s, Ar-H), 7,29 (2H, dt, Ar-
H), 7,49-7,62 (3H, m, Ar-H).

6-bromo-7-hydroxy-1,3-dimetyl-4-phenyl-1,8-naphthyridin-2(1H)-on dugc bién
d6i thanh hop chét néu & d& muc sau SP-2C (3,5 mmol; budc thir 2: thoi gian phan tng
2 gio, tinh ché 14n cudi b.%ng sic ky cot, CH,Cly/etyl axetat — 7:3) v6i hiéu suét 51%.
'H NMR (300 MHz, CDCL): 6 = 2,04 (3H, s, Me), 2,12 (3H, m, Me), 3,97 (3H, s,
NMe), 7,24-7,28 (2H, m, Ar-H), 7,41 (1H, m, Ar-H), 7,49 (1H, s, Ar-H), 7,48-7,59
(3H, m, Ar-H); [M+H]" (HPLC/MS): 305,05.

Vi du 50: 3,9-dimetyl-5-phenyl-7H-chromeno[6,7-d]isoxazol-7-on

Nguyén liéu bét ddu 7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on dugc tong
hop nhu mé ta & trén (hop chit trung gian trong qua trinh tdng hop hop chét el So )
2), thu dugc v6i hi¢u suét 75% tir etyl benzoylaxetat va 2-metylresorxinol sau SP-1A

(50 mmol).

Su bién ddi tiép ctia 7-hydroxy-8-metyl-4-phenyl-2H-chromen-2-on thanh hgp
chit néu & dé muc dugc thuc hién véi hiéu suét 16% theo SP-5B (2,0 mmol; TLC diéu
ché, dung moi rira giai 2 — 100:1) va SP-5C (TLC diéu ché, dung mdi rira giai 2 —
95:5). '"H NMR (300 MHz, CDCLy): 6 = 2,51 (3H, s, Me), 2,67 (3H, s, Me), 6,35 (1H,
s, Ar-H), 7,45-7,49 (2H, m, Ar-H), 7,51 (1H, s, Ar-H), 7,54-7,59 (3H, m, Ar-H);
[M+H]" (HPLC/MS): 292,01.

Vi du 51: 3,9-dimetyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on

Qué4 trinh tdng hop nguyén liéu bt dau 7-hydroxy-8-metyl-4-phenylquinolin-
2(1H)-on duge thue hién véi hidu sudt 57% theo SP-3A (16,2 mmol; tinh ché 1an cudi
bing cach rira chét rin bang CH,Cl,) bét ddu tir 3-amino-o-cresol va etyl 2-metyl-3-

oxo-3-phenyl-propanoat.
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Su bién d6i tiép cua 7-hydroxy-8-metyl-4-phenylquinolin-2(1H)-on thanh hop
chit néu & dé muc dwoc thuc hién voi hiéu suét 14% theo SP-5B (1,6 mmol; TLC diéu
ché, dung mdi rira giai 2 — 95:5) va SP-5C (TLC diéu ché, dung mdi rira giai 2 — 95:5).
'H NMR (300 MHz, CDCl,): 6 = 2,51 (3H, s, Me), 2,72 (3H, s, Me), 6,64 (1H, s, Ar-
H), 7,45-7,49 (2H, m, Ar-H), 7,53-7,60 (3H, m, Ar-H), 7,64 (1H, s, Ar-H), 10,01 (1H,
br s, NH); [M+H]" (HPLC/MS): 291,06.

Vi du 52: 3,6,8,9-tetrametyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on

Nguyén liéu bit ddu 7-hydroxy-1,3,8-trimetyl-4-phenylquinolin-2(1H)-on dugc
téng hop nhu mb ta & trén (hop chit trung gian trong Vi du 34), hiéu suit 37% sau SP-
3A (4,37 mmol).

‘Su bién dbi tiép cua 7-hydroxy-1,3,8-trimetyl-4-phenylquinolin-2(1H)-on thanh
hop chét néu & d& muc theo SP-5B, hiéu suit 25% (0,9 mmol; TLC didu ché budc thi
1 dung moi rira giai 2 — 95:5; budce tht 2 dung mdi rtra gidi 3 — 1:1) va SP-5C ( HPLC
didu ché). '"H NMR (300 MHz, CDCly): 6 = 1,97 (3H, s, Me), 2,42 (3H, s, Me), 2,87
(3H, s, Me), 3,94 (3H, s, NMe), 7,10 (1H, s, Ar-H), 7,19-7,24 (2H, m, Ar-H), 7,47-
7,58 (3H, m, Ar-H); [M+H]" (HPLC/MS): 318,94.

Vi du 53: 3,6,9-trimetyl-5-(pyridin-3-yl)-7H-furo[3,2-g]chromen-7-on

Hop chét nay duge tdng hop tir etyl 2-metyl-3-oxo-3-(pyridin-3-yl)propanoat va
2-metylresorxinol v6i hidu suit 43% theo SP-1A (8,1 mmol; hop chét két tia khi co
cac pha hitu co tir chiét), sau d6 dén SP-1B-2 bing cach st dung 2,6 duong luong
cloaxeton (d2) (thoi gian phan ung budc 1 = 2 gid, budc 2 = 1 gio; TLC didu ché,
dung moi rira gidi 2 — 95:5, tai két tinh tir EtOH). 'H NMR (300 MHz, CDCl;): 0 =
2,00 (3H, s, Me), 2,10 (3H, d, Me), 2,63 (3H, s, Me), 6,79 (1H, s, Ar-H), 7,43 (1H, m,
Ar-H), 7,54 (1H, ddd, Ar-H), 7,66 (1H, dt, Ar-H), 8,58 (1H, dd, Ar-H), 8,80 (1H, dd,
Ar-H); [M+H]" (HPLC/MS): 306,00.

Vi du 54: 3,6,9-trimetyl-5-(pyridin-3-yl)furo[3,2-g]quinolin-7(8H)-on

Khéi xay dung 7-hydroxy-3,8-dimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on duoc
tong hop tir etyl 2-metyl-3-oxo-3-(pyridin-3-yl)propanoat va 3-amino-o-cresol véi
hiéu suit 95% theo SP-3A (8,1 mmol); gia nhiét trong trans-decalin da dan dén su

khép vong gan hoan toan don vi lactam. Pé dat dugc su bién dbi hoan toan, 4p dung
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gia nhiét trong TFA theo SP-3A, budc thir 2; khi loai bé TFA, phan du diu dugc hip

thu trong CH2C12. va duge nghién v bing cach bd sung dietyl ete.

Su brom hoéa cua 7-hydroxy-3,8-dimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on
duogc thuc hién theo SP-3B véi hiéu sut 65% (2,8 mmol): khi lam ding va pha lodng
bang nudc, 6-bromo-7-hydroxy-3,8-dimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on két tha
va duogc st dung nhu vy sau khi rira bang lugng nhd MeOH va lam kho trong chdn

khong.

6-bromo-7-hydroxy-3,8-dimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on dugc bién
d6i thanh hop chit néu & dé& muc véi hiéu suit 11% théng qua SP-3C (0,72 mmol;
bude thir 2: tinh ché bing TLC didu ché, dung mdi rira giai 2 — 95:5). 'H NMR (300
MHz, CDCl5): ¢ - 2,02 (3H, s, Me), 2,09 (3H, d, Me), 2,62 (3H, s, Me), 6,89 (1H, s,
Ar-H), 7,40 (1H, m, Ar-H), 7,53 (1H, ddd, Ar-H), 7,65 (1H, dt, Ar-H), 8,57 (1H, d,
Ar-H), 8,79 (1H, dd, Ar-H), 9,20 (1H, br s, NH); [M+H]" (HPLC/MS): 305,00.

Vi du 55: 3,6,8,9-tetrametyl-5-(pyridin-3-yl)furo[3,2-g]quinolin-7(8H)-on
Dé tdng hop khéi xay dung 2-metyl-3-(metylamino)phenol, cf. Vi du 34.

Khéi xdy dung 7-hydroxy-1,3,8-trimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on dugc tong
hop tr etyl 2-metyl-3-ox0-3-(pyridin-3-yl)propanoat va 2-metyl-3-
(metylamino)phenol véi hiéu sudt 55% theo SP-3A (4,0 mmol); gia nhiét trong trans-
decalin d3 din dén su khép vong (g4n nhu) hoan toan don vi lactam. Néu luong nho
N-(3-hydroxy-2-metylphenyl)-N,2-dimetyl-3-oxo-3-(pyridin-3-yl)propanamit van c6
mit, ching dugc bién ddi thanh san phdm mong mudn bing cach gia nhiét trong TFA
theo SP-3A, budc thr 2; khi loai bo TFA, phin du diu dugc hép thu trong
CH,Cl,/MeOH 95:5 va dugc nghién v& bang cach b sung dietyl ete.

Su brom hoa cua 7-hydroxy-1,3,8-trimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on
duoc thuc hién theo SP-3B vé6i hiéu sudt 76% (1,7 mmol): khi 1am dung va pha loang
bing nuéc, 6-bromo-7-hydroxy-1,3,8-trimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on dugc
chiét bang etyl axetat. San phdm nay duoc st dung nhu vdy ma khong can céc budc

tinh ché thém.

6-bromo-7-hydroxy-1,3,8-trimetyl-4-(pyridin-3-yl)quinolin-2(1H)-on dugc bién
d4i thanh hop chét néu & d& muc véi hiéu suit 6% sau SP-2C (0,70 mmol; tinh ché sau
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buée the 1 bang TLC diéu ché, dung méi rira giai 2 — 95:5; tinh ché 14n cudi bang
TLC diéu ché, dung méi rira giai 2 — 95:5). 'H NMR (300 MHz, CDCl3): 6 = 1,99 (3H,
s, Me), 2,08 (3H, d, Me), 2,84 (3H, s, Me), 3,95 (3H, s, NMe), 6,85 (1H, s, Ar-H), 7,40
(1H, m, Ar-H), 7,55 (1H, ddd, Ar-H), 7,66 (1H, dt, Ar-H), 8,54 (1H, dd, Ar-H), 8,78
(1H, dd, Ar-H); [M+H]" (HPLC/MS): 319,11.

Vi du 56: 3,6,8,9-tetrametyl-5-(pyridin-3-yl)isoxazolo[4,5-g]quinolin-7(8H)-on

Téng hop khéi xdy dung 6-bromo-7-hydroxy-1,3,8-trimetyl-4-(pyridin-3-
yl)quinolin-2(1H)-on dugc mo ta ddi v4i Vi du 55. 6-bromo-7-hydroxy-1,3,8-trimetyl-
4-(pyridin-3-yl)quinolin-2(1H)-on dugc bién ddi thanh hop chit néu & d& muc véi hiéu
suit 8% sau SP-5A (0,70 mmol; tinh ché bang TLC diéu ché, dung moi rira gidi 2 —
95:5) va SP-5C (tinh ché bing HPLC diéu ché). 'H NMR (300 MHz, CDCl;): 6 = 1,99
(3H, s, Me), 2,44 (3H, s, Me), 2,88 (3H, s, Me), 3,95 (3H, s, NMe), 6,97 (1H, s, Ar-H),
7,59 (1H, dd, Ar-H), 7,68 (1H, dt, Ar-H), 8,55 (1H, s, Ar-H), 8,81 (1H, d, Ar-H);
[M+H]" (HPLC/MS): 320,01.

Vi du 57: 3,9-dimetyl-5-(pyridin-2-yl)-7H-furo[3,2-g]chromen-7-on

Hop chét nay dwoc téng hop tir metyl 3-oxo-3-(pyridin-2-yl)propanoat va 2-
metylresorxinol véi hiéu suét 41% theo SP-1A (0,41 mmol), sau d6 dén SP-1B-1 bing
cach st dung cloaxeton (d2). '"H NMR (300 MHz, CDCls): 6 = 2,15 (3H, d, Me), 2,61
(3H, s, Me), 6,43 (1H, s, Ar-H), 7,44 (1H, m, Ar-H), 7,50 (1H, ddd, Ar-H), 7,53 (1H,
s, Ar-H), 7,61 (1H, d, Ar-H), 7,94 (1H, td, Ar-H), 8,82 (1H, d, Ar-H). ; [M+H]"
(HPLC/MS): 292,06.

Vi du 58: 3,9-dimetyl-5-(o-tolyl)-7H-furo[3,2-g]chromen-7-on

Hop chit nday duge tbng hop tir etyl 3-oxo-3-(o-tolyl)propanoat va 2-
metylresorxinol véi hiéu suét 7% theo SP-1A (4,0 mmol; TLC diéu ché, dung moi rira
giai 2 — 95:5), sau do dén SP-1B-2 bing cach st dung 2,6 dwong lugng cloaxeton (d2)
(thdi gian phan tmg bude 1 =1 giv, bude 2 = 1 gid; TLC diéu ché, dung méi rira giai 2
—95:5). 'H NMR (300 MHz, d6-DMSO): ¢ = 2,06 (3H, d, Me), 2,13 (3H, s, Me), 2,55
(3H, s, Me), 6,30 (1H, s, Ar-H), 6,93 (1H, s, Ar-H), 7,29 (1H, dd, Ar-H), 7,38 (1H, td,
Ar-H), 7,42 (1H, dd, Ar-H), 7,45 (1H, td, Ar-H), 7,88 (1H, d, Ar-H); [M+H]"
(HPLC/MS): 305,3.
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Vi du 59: 3,6,8,9-tetrametyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on
Dé tdng hop khdi xay dung 2-metyl-3-(metylamino)phenol, cf. Vi du 34.

Téng hop hop chit néu & d& muc tir 2-metyl-3-(metylamino)phenol (0,5 mmol)
va metyl 2-metyl-3-(o-tolyl)-3-oxopropanoat theo SP-3 (SP-3A, buéc thir 1: gia nhiét
dén nhiét @6 170°C trong thoi gian 2,5 gid trong diéu kién chiéu vi song; SP-3A, budce
thtr 2: gia nhiét dén nhiét @6 150°C trong thdi gian 1 gid trong diéu kién chiéu vi séng;
TLC didu ché, dung méi ria giai 2 — 95:5; SP-3C, budc thir 1: gia nhiét dén nhiét do
100°C trong thoi gian 1 gid trong diéu kién chiéu vi séng, phan chia gitta H,O va
CH,Cl,; SP-3C, buéc thir 2: 'thdi gian phan tng 1 gio, tinh ché bing TLC diéu ché,
dung moi rira giai 2 — 95:5), hiéu suit tdng thé 4%. '"H NMR (300 MHz, CDCl): 6 =
1,92 (3H, s, Me), 2,02 (3H, s, Me), 2,06 (3H, d, Me), 2,85 (3H, s, Me), 3,97 (3H, s,
NMe), 6,87 (1H, s, Ar-H), 7,07 (1H, d, Ar-H), 7,29-7,42 (4H, m, Ar-H); [M+H]"
(HPLC/MS): 332,3.

Vi du 60: 5-(2-clophenyl)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on

Dé tdng hop khéi x4y dung 2-metyl-3-(metylamino)phenol, cf. Vi du 34.

Téng hop hop chit néu & d& muc tir 2-metyl-3-(metylamino)phenol (3,3 mmol)
va metyl 3-(2-clophenyl)-2-metyl-3-oxopropanoat theo SP-3 (SP-3A: TLC didu ché,
dung mdi rira giai 2 — 95:5; SP-3C, bude tht 1: thoi gian phan tng 2 gid, phin chia
gitta H,O va CH,Cl,; SP-3C, budc thir 2: thoi gian phan tng 1 gid, tinh ché bang TLC
didu ché lién tiép, dung moi rira giai 3 — 3:2 sau do6 dén dung mai rua giai 2 — 98:2),
hiéu sut tdng thé 1%. 'H NMR (300 MHz, d6-DMSO): § = 1,80 (3H, s, Me), 2,01
(3H, d, Me), 2,83 (3H, s, Me), 3,87 (3H, s, NMe), 6,75 (1H, s, Ar-H), 7,35 (1H, m, Ar-
H), 7,52-7,61 (2H, m, Ar-H), 7,71 (1H, m, Ar-H), 7,79 (1H, d, Ar-H); [M+H]"
(HPLC/MS): 352,3.

Vi du 61: 5-(2-flophenyl)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on

Dé toéng hop khéi xay dung 2-metyl-3-(metylamino)phenol, cf. Vi du 34.

Téng hop hop chét néu & dé muc tir 2-metyl-3-(metylamino)phenol (3,3 mmol)
va etyl 3-(2-flophenyl)-2-metyl-3-oxopropanoat theo SP-3 (SP-3A: TLC didu ché,
dung moi rira giai 2 — 95:5; SP-3C, budc thwr 1: thoi gian phan Ung 2 gid, phéin chia
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gitta H,0 va CH,Cly; SP-3C, buéc thir 2: thoi gian phan Gng 1 gid, tinh ché bang TLC
didu ché lién tiép, dung moi rira giai 3 — 3:2 sau d6 dén dung mdi rira giai 2 — 98:2),
hiéu suét tdng thé 1%. 'H NMR (300 MHz, d6-DMSO): § = 1,85 (3H, s, Me), 2,02
(3H, d, Me), 2,82 (3H, s, Me), 3,86 (3H, s, NMe), 6,89 (1H, s, Ar-H), 7,35 (1H, td, Ar-
H), 7,40-7,48 (2H, m, Ar-H), 7,62 (1H, m¢, Ar-H), 7,79 (1H, d, Ar-H); [M+H]"
(HPLC/MS): 336,3.

Vi du 62: 5-(2-metoxypyridin-3-yl)-3,6,9-trimetyl-7H-furo[3,2-g]chromen-7-on

Hop chit nay dugc tdng hop tir metyl 3-(2-metoxypyridin-3-yl)-2-metyl-3-
oxopropanoat va 2-metylresorxinol v6i hiéu suét 5% theo SP-1A (4,0 mmol; TLC diéu
ché, dung méi rira gidi 2 — 95:5), sau do6 dén SP-1B-2 bing cach st dung 2,6 duong
luong cloaxeton (d2) (thdi gian phan tmg budc 1 =1 gio, buée 2 = 1 gio; TLC didu
ché, dung mdi rira giai 2 — 95:5). "H NMR (300 MHz, d6-DMSO): 6 = 1,83 (3H, s,
Me), 2,07 (3H, d, Me), 2,54 (3H, s, Me), 3,83 (3H, s, OMe), 6,84 (1H, s, Ar-H), 7,25
(1H, dd, Ar-H), 7,73 (1H, dd, Ar-H), 7,85 (1H, d, Ar-H), 8,41 (1H, dd, Ar-H); [M+H]"
(HPLC/MS): 336,3.

Vi du 63: 5-(4-metoxypyridin-3-yl)-3,6,9-trimetyl-7H-furo[3,2-g]chromen-7-on

Hop chit nay duoc tdbng hop tir metyl 3-(4-metoxypyridin-3-yl)-2-metyl-3-
oxopropanoat va 2-metylresorxinol véi hi€u suét 2% theo SP-1A (2,0 mmol; TLC didu
ché, dung mdi rira gidi 2 — 95:5), sau d6 dén SP-1B-2 bang cach st dung 2,6 dwong
luong cloaxeton (d2) (thoi gian phan tmg bude 1 =2 gid, TLC didu ché lién tiép, dung
mdi rira gidi 3 — 3:2 sau d6 dén dung mdi rira gidi 2 — 95:5; bude 2 = 1 gio; TLC diéu
ché, dung mdi rira gidi 2 — 95:5). 'H NMR (300 MHz, d6-DMSO): 6 = 1,84 (3H, s,
Me), 2,07 (3H, d, Me), 2,54 (3H, s, Me), 3,82 (3H, s, OMe), 6,84 (1H, s, Ar-H), 7,34
(1H, d, Ar-H), 7,85 (1H, d, Ar-H), 8,31 (1H, s, Ar-H), 8,67 (1H, d, Ar-H); [M+H]"
(HPLC/MS): 336,2.

Vi du 64: 5-(2-metoxypyridin-3-y1)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on
Dé téng hop khéi xdy dung 2-metyl-3-(metylamino)phenol, cf. Vi du 34.

Téng hop hop chét néu & dé muc tir 2-metyl-3-(metylamino)phenol (3,6 mmol)
va metyl 3-(2-metoxypyridin-3-yl)-2-metyl-3-oxopropanoat theo SP-3 (SP-3A: TLC
didu ché, dung méi rira giai 2 — 95:5; SP-3C, budc thir 1: thoi gian phan ung 2 gio,
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phan chia gitta H,O va CH,Cl,; SP-3C, budc thir 2: thoi gian phan ung 1 gio, tinh ché
bing TLC diéu ché, dung méi rira giai 3 — 3:2), hiéu suét tdng thé 1%. 'H NMR (300
MHz, d6-DMSO): 6 = 1,80 (3H, s, Me), 2,03 (3H, d, Me), 2,82 (3H, s, Me), 3,78 (3H,
s, OMe), 3,85 (3H, s, NMe), 6,84 (1H, s, Ar-H), 7,21 (1H, dd, Ar-H), 7,64 (1H, dd,
Ar-H), 7,78 (1H, d, Ar-H), 8,37 (1H, dd, Ar-H); [M+H]" (HPLC/MS): 349,3.
Thit nghiém kep-miéng dan dbi véi hoat tinh ke ché trén Kv1.3

MO ta vé& thir nghiém kep-miéng dan Kv1.3, xem trong tai liéu Grissmer et al.,
Mol. Pharmacol. 1994, 45, 1227; viéc ghi sb liéu kep-miéng dan t& bao nguyén ven
duoc thuc hién véi n > 2 thi nghiém cu thé & mdi néng do hop chét bfmg cach st dung
céc té bao khac nhau. Ba hodc hon ba ndng d6 khac nhau duogc x4c dinh cho mdi
dudng cong dap umg liéu ding. ICso nhu tinh duge tir d6 duoc thé hién trong Bang 1.
Bang 1: Gioi han hoat tinh ciia cic hop chit cu thé theo sang ché 1én Kv1.3

Gi4 tri ICso(Kv1.3) kep-miéng dan: + = 1501-3000 nM; ++ = 501-1500 nM;
+++ <500 nM

Luu ¥ ring cac vi du 1-25, 35, 37-39, 41-48, 50, 53, 57, 58, 62 va 63 khong

phai 1a mét phan cia sang ché va dong vai tro lam céc vi du minh hoa.

Vi | Chu trac ICso | Vi | Chutric ICsp
du du
1 O +++ |30 -+
(@)
|
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Thir nghiém tiing sinh té bao T (twong tu véi Pegoraro et al., Bioorg. Med. Chem.
Lett. 2009, 19, 2299)

Té bao don nhan mau ngoai vi (PBMC) tir ngudi cho khoe manh duoc phén lap
bang cach ly tAm qua gradien ti trong trong dung dich trong nuéc, ¢6 chira polysacarit
c6 khdi lwong phan tir cao va natri diatrizionat, va ¢ ti trong bang 1,077 + 0,001
(Ficoll-Hypaque ctia Sigma-Aldrich, Ptrc; theo huéng din ctia nha san xuét). Ria
PBMC d3 tinh ché hai 14n bang PBS va tai tao huyén phu trong mdi truong nudi cy
RPMI1640 (Gibco — Life Technologies) c6 bd sung 10% huyét thanh thai bo bi bat
hoat béng nhiét, 1,5 mM L-glutamin, 100 U penixilin/ml, va 100 mg streptomyxin/ml
(tit ca déu ciia hing PAA — GE Healthcare). Dé kich thich, cdy PBMC & mat do 1 x
10° t& bao/1d, u véi TRAM-34 (5 pM) va céac hop chit thir nghiém trong thoi gian 4
gi& va hoat hoa bang 50ng/ml khang-CD3 (cta hing eBioscience). Sau 48 gio do su
tang sinh bing cach sir dung ELISA ting sinh té bao dwa trén BrdU theo sach huéng
dan. ICso nhu tinh dugc tir d6 duoc thé hién trong Bang 2.

Bﬁng 2: Gi6i han hoat tinh ciia cic hop chit cu thé theo sang ché trong thir
nghiém té bao T

ICso(BrdU incorporation): + = 3,1-15,0 uM; ++ = 1,3-3,0 uM; +++<1,2 uM

Luuy réng caicvidul,5,7,9-11, 16, 25, 37, 41, 43, va 53 khong phai 1a mot phén

cta sang che va dong vai tro lam céc vi du minh hoa.

Vidu IC50(BI'dU) Vidu IC50(BI'dU) Vidu IC50(BI’dU)
1 - 25 ++ 41 -
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5 ++ 26 4+ 43 ++
7 ++ 30 ++ 49 +
9 +++ 31 +++ 53 ++
10 +++ 34 ++ 54 +
11 ++ 37 + 55 +
16 | 40 -+

M6 hinh viém kh()’p do pristan giy ra (PIA):

Ching viém khép dugc gy ra & chudt cai Dark Agouti bang cach tiém trong da
150 pl/con chudt pristan vao phia dudi dudi vaio NGAY 0, theo Vingsbo et al., Am. J.
Pathol. 1996, 149, 1675. Bt diu diéu tri bing hop chét vao NGAY 16 va tiép tuc dén
NGAY 30, dung liéu dung Vi du 53 ¢ lidu dung 60 mg/kg, theo dudong miéng, mdt lan
mdi ngdy, va Vi du 34 & lidu ding 45 mg/kg, theo dudng miéng, hai 1an mot ngay, mbi
hop chét & trong ché phim wa lipit. D& 1am i chung dwong, methotrexat (MTX)
duoc dung lidu dung trong mang bung, mdt 14n mdi ngdy, véi liéu dung 0,05 mg/kg,
cling bit ddu vao NGAY 16. Su tién trién viém khop duoc theo doi hang ngay bang hé
théng ghi diém bang mét thuong cho bén chi trong khoang tir 0 dén 4 (0 = anh hudng
ctia ching viém khép khong nhin thiy duge; 1 = phit va/hodc ban dé & mot ngén; 2 =
phu va/hodc ban d6 & hai khép; 3 = phu va’/hodc ban d6 & hon hai khép; 4 = ching
viém kh6p nghiém trong clia toan by chan va cac ngén, két hop véi chimg cing lién
khép va su bién dang cta chan), thu dugc Chi s6 Viem khép (AD) thé hién téng cua
cac didm cua tit ca 4 chi & mbi con chudt (AI 16n nhit = 16). Ca hai ché do didu tri

déu dan dén sy thuyén giam dang ké chimg viém khép:
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7

Chi s6 Viém khép (AL
3]

nude mudi lté dugclong  Vidu 53 Vidu 34 MTX
Su gdy bénh & céc con viat dbi ching dugc diéu tri b%mg nude mudi va duge
didu tri bing t4 dugc 1ong dat dén gia tri 16n nhét ciia Al biang khoang 14. Su diéu tri
MTX din dén su én dinh bénh & khoang AI = 8,7 (p = 0,001). Viéc xir Iy bang Vi du
53 lam giam AI xuéng khoang 10,4 (p = 0,01) va bang Vi du 34 xubng Al bing
khoang 9,1 (p <0,001).
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Yéu cau bao ho

1. Hop chét c6 cong thirc chung (III) hodc mubi, solvat hodc tién dugc chit cua
ching,
SA&AG
Al
2
) 1 xR
AL
YT SAYTNTTO
R’ 111
trong do:

Al duoc chon tir nhém gém cONva C-Rg;

A? duge chon tir nhém gb6m c6 N va C-R?;

A® dugc chon tir nhém gbm c6 N va C-R’;

A'va A’ va A® doc 1ap duoc chon tir nhém gdm c6 N va C-R};

R' dugc chon tr nhom gém c6 hydro, (C;-Cs)alkyl, halogen, (C4-Cj)alkoxy va (C;-
Cs)haloalkyl;

R? duogc chon tir nhém gém c6 hydro, halogen va (C;-Cj)alkyl;

R’ duoc chon tr nhém gdm ¢ hydro, (C;-Cs)alkyl, NR*R®, (C;-C;)alkyl-NR'R® va
Xyano;

trong d6 R* va R® doc 14p duge chon tir nhém gdm c¢6 hydro, (Cs-Cs)xycloalkyl, (Cs-
Cs)heteroxycloalkyl, (C;-Cs)alkyl, hodc R* va R’ cung v6i nguyén tir nito ma ching
gin vao tao thanh vong di vong c6 tir 5 dén 7 canh ma ngoai nguyén tir nito néu trén
tly ¥ ¢6 chira nhém nguyén tir khac loai khac dwoc chon tir nhém gdm c¢6 O va NRS,
trong d6 R® dugc chon tir nhém gdm c6 hydro, metyl, axetyl va formyl;

Y duoge chon tir nhém gdm ¢6 O va S;

R’ duoc chon tir nhém gém co hydro, va (C;-Cj)alkyl;

R® duwgc chon tr nhém gdm c6 (C-Cypalkyl, (Cs-Cs)xycloalkyl, va (Cs-
Cs)heteroxycloalkyl;
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R’ duoc chon tir nhém g61n ¢6 hydro, (C1-Cs)alkyl, (C-Cj)alkoxy va

trong do tién dugc chat nay c6 mot trong so cac cong thirc sau:

trong d6
Pla
in‘Q Qo 2.0 o @
“ M m® Q?

va trong d6 Q, Q' va Q* ddc 1ap duge chon tir nhém bao gém H va (C;-Cs)alkyl va
M" 1a dbi ion cation,

trong d6 alkyl bao gdm alkyl, alkenyl va alkynyl, va trong d6 (C;-Cs)xycloalkyl va
(C5-Cs)heteroxycloalkyl tily y duoc thé bing mot hoic nhidu nhém (C;-Cs)alkoxy
va/hodc (Cy-Cj)alkyl.

2. Hop chét theo diém 1 hoic mubi, solvat hodic tién duoc chit ciia chiing, trong

d6 néu Y 1a O, thi it nhit mot trong s6 Al, AZhoac A’ 1aN.

3. Hop chét theo diém 1 hodc mubi, solvat hoic tién duogc chit ctia chung’ trong d6

A'laCc-R%: A?1aC-R; AP 1aCR%,vaY lao.
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4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3 hodc mudi, solvat hoic

tién duoc chét cia chiing, trong d6:
R! dugc chon tir nhém gdm c¢6 hydro, metyl, clo, flo, metoxy, etoxy va triflometyl;
R? dugce chon tir nhém gém ¢6 hydro, bromo va metyl;

R® dugc chon tir nhém gff)m c6 hydro, metyl, morpholinyl, morpholinometyl, N-

metylaminometyl, N,N-dimetylaminometyl va xyano;
R’ dugc chon tir nhém gdm c6 hydro va metyl;
R® duoe chon tir nhém gdm cé metyl, etyl va xyclopropyl; va

R’ duoc chon tir nhém gdm c6 hydro, metyl va metoxy.

5. Hop chét theo diém bt ky trong s cac diém tir 1 dén 4 hodc mudi, solvat hoic

tién dugc chit ctia ching, trong d6-

A'1a C-CHg;

Y 1a O;

A’ duoc chon tir nhém gém c6 N va CH;

A® duge chon tir nhém gém c6 N va C-CH;,

AtvaA’va Al doc 1ap duge chon tir nhém gém c6o N va C-Rl;
R! duoc chon tir nhém gdm cé hydro, metyl, clo, flo va metoxy;
R?* duoc chon tir nhom gdm c6 hydro, metyl va bromo; va

R’ duge chon tir nhém gdm c6 hydro va metyl.

6. Hop chét theo diém bat ky trong s6 cac diém 1, hodc tir 3 dén 5 hoic mudbi,

solvat hodc tién dugc chét ctia chiing, trong d6 -
A'1a C-CH;; A% 12 C-H; A% 1a C-CH;; Y 12 O;
AtvaAdvaA® doc 1ap duge chon tir nhém gém cO N va C-Rl;

R! duoc chon tir nhom gém ¢6 hydro, metyl, clo, flo va metoxy;
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R? dugc chon tir nhém gdm c6 hydro, metyl va bromo; va
g y

R’ duoc chon tir nhom gdm c6 hydro va metyl.

7. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 6 hodc mubi, solvat hodc

tién duoc chit cua ching, trong d6
A’ va A’ va A® doc 1ap dugc chon tir nhém gbém cé N va CH; va

R? dugc chon tir nhém gdm cé hydro va metyl.

8. Hop chét theo diém 1 hoic mudi, solvat hodc tién dugc chit cua ching, ma

dugc chon tir nhom gém cod:
6-bromo-3,9-dimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
6-bromo-5-(2-flophenyl)-3,9-dimetylfuro[3,2-g]quinolin-7(8H)-on,
6-bromo-3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on,
3,9-dimetyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on,
5-(2-flophenyl)-3,6,9-trimetylfuro[3,2-g]quinolin-7(8H)-on,
3,6,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
3,8,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
6-bromo-3,8,9-trimetyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-phenylfuro[3,2-g]quinolin-7(8H)-on,
3,6,9-trimetyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on,
5-(2-clophenyl)-3,6,9-trimetylfuro[ 3,2-g]quinolin-7(8H)-on,
3,6,8-trimetyl-5-phenylfuro[2,3-b][ 1,8 ]naphthyridin-7(8H)-on,
3,9-dimetyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-phenylisoxazolo[4,5-g]quinolin-7(8H)-on,

3,6,9-trimetyl-5-(pyridin-3-yl)furo[3,2-g]quinolin-7(8H)-on,
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3,6,8,9-tetrametyl-5-(pyridin-3-yl)furo[3,2-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-(pyridin-3-yl)isoxazolo[4,5-g]quinolin-7(8H)-on,
3,6,8,9-tetrametyl-5-(o-tolyl)furo[3,2-g]quinolin-7(8H)-on,
5-(2-clophenyi)—3 ,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on,
5-(2-flophenyl)-3,6,8,9-tetrametylfuro[ 3,2-g]quinolin-7(8H)-on, va
5-(2-metoxypyridin-3-yl)-3,6,8,9-tetrametylfuro[3,2-g]quinolin-7(8H)-on,

hoac muoi, solvat hodc ti€n dugc chat ctia chung.

9. Dugc phdm c6 chira hop chit theo diém bat ky trong sé cac diém tir 1 dén 8 va

cht mang hodc chét pha loang dugc dung.

10.  Quy trinh diéu ché hop chét c6 cong thirc III theo sang ché, trong d6 A' 1a C-R®
va A% duogc chon tir nhém gdm c6 CH va N; va trong d6 phuong phap nay dic trung &

su bién doi sau day:

trong d6 A%, A*, A’, A%, R%, R, R® va Y nhu dugc x4c dinh & trén;

2
RE o W5

W duoc chon tir nhom gém co s va * , trong d6 R® nhu dugc xéc dinh &
trén, w2 duogc chon tir nhoém gém ¢6 CH,, CH-CH3;, C(CH3),, CH-CH,-CHj3, C(CHj3)-
CH,-CH;, CH-CH(CHj;)-CH3, va CH-CH,-CH,-CH3, va phuong phép nay con bao
gb6m budc alkyl héa ndi phan tir qua trung gian kim loai chuyén tiép & vi tri duge danh

d4u bang d4u sao trong cong thirc III' & trén;
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hodc W 1 hydro va phuong phap niy con bao gdbm sy axyl hoa qua trung gian kim loai

chuyén tiép & vi tri duoc danh diu bang diu sao trong cong thirc III' & trén bing cach
W2_O._-

sir dung SnR% |

trong do W? nhu dugc x4c dinh & trén va R° 1a (Cy-Cy)alkyl; sau do dén su khép vong

biang cach str dung hydroxylamin.
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