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Linh vyc ky thuét dwoc dé cap

Séng ché @ cap dén cic hop chét dbi khang thu thé C5a. C4c hop chit nay la
- piperidin dugc thé va hitu ich trong dugc phim, trong didu tri bénh va réi loan c6 lién

quan dén sy hoat héa c6 tinh bénh ly ctia thy thé C5a.
Tinh trang k¥ thuit ciia sang ché

He bd thé déng vai trd quan trong trong viéc thanh thai cac phtc chit min dich
va trong dap tmg mién dich v6i cac chét lay nhidm, céc khing nguyén la, cc t& bao
nhidm virut va céc té bao khdi u. Su hoat héa khong thich hop hodc sy hoat hda qua murc
ctia hé bd thé c6 thé din dén hau qua c6 hai, va thdm chi c¢6 kha ning de doa su séng do
hién tugng viém nghiém trong va din dén phé huy mé. Cac hiu qua nay dugc bidu thi vé
mit 14m sing trong nhiéu rdi loan khac nhau bao gdm séc do nhidm trung; co tim, cling
nhu tdn thuong tai tudi mau — thiéu mau cuc bd dudng rudt; sy dao thai manh ghép; suy
co quan; viém than; viém bénh ly; va bénh tu mién.

Heé b6 thé bao gdm nhém cac protein thudng c6 mit trong huyét thanh & trang thai
bAt hoat. Sw hoat héa hé bb thé bao gdm chi yéu ba con dudng ri€ng biét, tic 13 con
duong cb dién, con dudng thay thé, va con dudng lectin (V. M. Holers, In Clinical
Immunology: Principles and Practice, ed. R. R. Rich, Mosby Press; 1996, 363-391): 1)
Con dudng cd dién 1a thac phu thudc canxi/magie, ma thudng dugce hoat hoa bﬁng cach
tao thanh phtic chét khang nguyén-khang thé. N6 ciing c6 thé duge hoat héa theo cich
khong phu thudc vao khang thé nhd sw lién két cta protein phan ung C, dugc tao phirc
chit véi phdi tir, va boi nhidu mim bénh bao gdm vi khuln gram 4m. 2) Con duodng thay
thé 1a thac phu thudc vao magie dugc hoat héa nho sy le"mg dong va hoat hoa cta C3 trén
mdt s6 bé mit min cam nhét dinh (vi dy, polysacarit thanh té bao cia nAm men va vi
khudn, va mot s6 nguyén liéu polyme sinh hoc nhit dinh). 3) Con dudng lectin bao gbm
su lién két ban dau cia lectin lién két mannoza va sy hoat héa tiép theo ctia C2 va C4,
ma phd bién di v6i con duong cd dién (Matsushita, M. et al., J. Exp. Med. 176: 1497-
1502 (1992); Suankratay, C. et al., J. Immunol. 160: 3006-3013 (1998)).
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Su hoat héa ctia con dudng bd thé tao ra cac manh c6 hoat tinh sinh hoc cua cac
protein bb thé, vi du, doc t6 phan vé C3a, C4a va C5a va phirc chét tin cdng mang
(MAC) C5b-9, tit ca cac protein ndy déu diéu tiét cic d4p tng viém bing cach tac dong
dén qua trinh hoa ing dong bach ciu; hoat héa dai thuc bao, bach cu trung tinh, tiéu
cAu, t& bao mast va t& bao ndi mo; va lam ting kha ning thAm qua mach, sy thoai héa té

bao va ton thuong mo

Bb thé C5a 12 mét trong sb cac chat didu tiét tién viém hiéu nghiém nhit ciia hé bd
thé. (peptit C5a qué min hiéu nghiém hon 100 14n, tinh theo mol, trong viéc gdy ra céac
dap tmg viém so v6i C3a.) C5a 1a dang dad duoc hoat héa ctia C5 (phén tir lugng 190 kD).
C5a c6 mit trong huyét thanh ngudi & mic xip xi 80ug/ml (Kohler, P. F. et al, J.
Immunol. 99: 1211-1216 (1967)). N6 bao gdm hai mach polypeptit, a. va B, v&i phén tir
luong lan luot khoéng 115 kD va 75 kD, (Tack, B. F. et al., Biochemistry 18: 1490-1497
(1979)). Pugc sinh tdng hop dudi dang tién phan tir mach don, C5 dugc phan cit bing
enzym thanh c4u tric hai mach trong qua trinh xir 1y va tiét. Sau khi phan cét, hai mach
ndy dugc gift cing nhau béi it nhat mot lién két disulphua ciing nhu céc twong tac khong
cdng hoa tri (Ooi, Y. M. et al., J. Immunol. 124: 2494-2498(1980)).

C5 dugc phén cit thanh cdc manh C5a va C5b trong qué trinh hoat héa cic con
dudng bb thé. Céac enzym convertaza chiu trach nhiém cho viéc hoat hoa C5 1a céc phirc
chét da tiéu don vi cia C4b, C2a, va C3b dbi vdi con dudng cb dién va cua (C3b),, Bb,
va P d6i v6i con duong thay thé (Goldlust, M. B. et al., J. Immunol. 113: 998-1007
(1974); Schreiber, R. D. et al, Proc. Natl. Acad. Sci. 75: 3948-3952 (1978)). C5 dugc
hoat héa bang cach phan cit & vi tri 74-75 (Arg-Leu) trong mach o. Sau khi hoat hoa,
peptit C5a gdm 74 axit amin tir phdn dAu tAn amino c6 phéan tir lwgng 11,2 kD ctia mach
a duge giai phéng. Ca CS5a va C3a du 14 céc chat kich thich hidu nghiém cta bach ciu
trung tinh va bach ciu don nhan to (Schindler, R. et al., Blood 76: 1631-1638 (1990);
Haeffner-Cavaillon, N. et al., J. Immunol. 138: 794-700 (1987); Cavaillon, J. M. et al.,
Eur. J. Immunol. 20: 253-257 (1990)).

Ngoai céc tinh chét doc t6 phan vé clia n6, C5a con gy ra sy di tri héa ung dong
clia cic bach ciu trung tinh (Ward, P. A. et al., J. Immunol. 102: 93-99 (1969)), t& bao ua
eosin (Kay, A. B. et al., Immunol. 24: 969-976 (1973)), bach ciu wa kiém (Lett-Brown,
M. A. et al,, J. Immunol. 117: 246-252 1976)), va bach cdu don nhan to (Snyderman; R.
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et al., Proc. Soc. Exp. Biol. Med. 138: 387-390 1971)). Ca C5a va C5b-9 déu hoat hoa
céc t€ bao ndi md dé bibu hién phan tir bAm dinh cAn thiét cho sw cang héa ctia bach cu
d3 duoc hoat hoa, ma didu tiét viém va tbn thuong m6 (Foreman, K. E. et al.,, J. Clin.
Invest. 94: 1147-1155 (1994); Foreman, K. E. et al., Inflammation 20: 1-9 (1996);
Rollins, S. A. et al., Transplantation 69: 1959-1967 (2000)). C5a ciing diéu tiét phén Umg
viém bing cich giy ra sy co co tron, lam ting kha ning thdm qua mach, gy ra sy mAt
hat nhé ctia bach cau wa kiém va té bao mast va gdy ra sy giai phong proteaza thé sinh
tan va gbc oxy héa ty do (Gerard, C. et al., Ann. Rev. Immunol. 12: 775-808 (1994)).
Hon nita, C5a con diéu bién sy biéu hién gen pha cép tinh & gan va lam ting dép tmg
mién dich téng cong bing cich 1am ting sy san xuit TNF-a, IL-1-B, IL-6, IL-8,
prostaglandin va leukotrien (Lambris, J. D. et al., In: The Human Complement Health
and Disease, Volanakis, J. E. ed., Marcel Dekker, New York, pp. 83-118).

Téc dung phan vé va héa hudng cua CSa duge tin 13 duge didu tiét théng qua su
tuong tic ciia né v6i thu thé C5a. Thyu thé C5a (C5aR) cua ngudi 13 thy thé lién hop
protein G dugc lién két mang c6 phan tir lugng 52 kD, va dugc bidu hién trén cac bach
clu trung tinh, bach cu don nhén to, bach ciu va kiém, t& bao wa eosin, té bao gan, té
bao ndi moé va co tron clha phéi, va md ciu than cia thin (Van-Epps, D. E. et al,, J.
Immunol. 132: 2862-2867 (1984); Haviland, D. L. et al., J. Immunol. 154:1861-1869
(1995); Wetsel, R. A., Immunol. Leff. 44: 183-187 (1995); Buchner, R. R. et al., J.
Immunol. 155: 308-315 (1995); Chenoweth, D. E. et al., Proc. Natl. Acad. Sci. 75: 3943-
3947 (1978); Zwirner, J. et al., Mol. Immunol. 36:877-884 (1999)). Vi tri lién két phéi tir
ctia C5aR 14 phirc tap va gdm it nhit hai mién lién két c6 thé tach roi v& mat vat ly. Mot
mién lién két voi ddu tAn ciing amino C5a (axit amin 1-20) va 161 dwoc lién két disulfua
(axit amin 21-61), trong khi mién thtr hai lién két dau tdn ciing carboxy C5a (axit amin
62-74) (Wetsel, R. A., Curr. Opin. Immunol. 7: 48-53 (1995)).

C5a d6ng vai trd quan trong trong hién twong viém va tén thuong mé. Trong ding
tim-phéi nhén tao va thdm tach mau, C5a duge tao thanh do sy hoat héa clia con dudng
b6 thé thay thé khi mau ngudi tiép xtic v6i bé mit nhéan tao clia méay tim-phdi hodic may
thdm tach than (Howard, R. J. et al., Arch. Surg. 123: 1496-1501 (1988); Kirklin, J. K. et
al., J. Cardiovasc. Surg. 86: 845-857 (1983); Craddock, P. R. et al., N. Engl. J. Med. 296:
769-774 (1977)). C5a giy ra kha ning thAm mao quan ting va bénh phi, ching co phdi,

chimg co thét phé quan, sy hoat héa bach cau va ti€u cau va sy tham vao md, cu thé la
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phéi (Czermak, B. J. et al., J. Leukoc. Biol. 64: 40-48 (1998)). Viéc st dung khéng thé
don dong khang C5a dugc thiy 13 1am gidm ding tim-phdi nhan tao va sy loan chic
ning ndi mé dang vanh do sy lam liét tim gdy ra (Tofukuji, M. et al., J. Thorac.
Cardiovasc. Surg. 116: 1060-1068 (1998)).

C5a ciing c¢6 lién quan dén hoi ching suy hd hdp cip tinh (acute respiratory
distress syndrome - ARDS), rbi loan phdi tic ngh&n man tinh (Chronic Obstructive
Pulmonary Disorder - COPD) va suy da co quan (multiple organ failure - MOF) (Hack,
C. E. et al., Am. J. Med. 1989: 86: 20-26; Hammerschmidt DE et al. Lancet 1980; 1:
947-949; Heideman M. et al. J. Trauma 1984; 4: 1038-1043; Marc, MM, et al., Am. J.
Respir. Cell and Mol. Biol., 2004: 31: 216-219). C5a lam ting sy san xut bach ciu don
nhén cta hai xytokin tién viém quan trong, TNF-o, va IL-1. C5a ciing d4 duoc thiy 1a
dong vai trd quan trong trong viéc phat trién ton thwong md, va cy thé 1a tdn thuong
phdi, trong md hinh thir nghiém & dong vat vé chimg séc do nhidm khudn (Smedegard G
et al. Am. J. Pathol. 1989; 135: 489-497; Markus, S., et al., FASEB Journal (2001), 15:
568-570). Trong md hinh nhiém khuén st dyng chudt cdng, lon va déng vat linh truéng
khong phai 13 ngudi, cac khéng thé khang CSa dugce sir dung cho cic dong vat trude khi
xir Iy bing endotoxin hogc E. coli 1am giam sy t6n thuong md, ciing nhu 1am giam sy
sin xuét IL-6 (Smedegard, G. et al., Am. J. Pathol. 135: 489-497 (1989); Hopken, U. et
al., Eur. J. Immunol. 26: 1103-1109 (1996); Stevens, J. H. et al., J. Clin. Invest. 77:
1812-1816 (1986)). Quan trong hon, sy phong bé hojic C5a véi cac khang thé da dong
khang C5a d4 dugc cho thdy 14 cai thién mot cach déng ké ty 16 séng st trong md hinh
néi/choc thing rudt tit v& bénh nhidém khuin & chudt (Czermak, B.J. et al., Nat. Med. 5:
788-792 (1999)). M5 hinh niy cé chung nhiéu khia canh vé sy biéu 16 14m sang véi bénh
nhiém khuén & ngudi. (Parker, S.J. et al., Br. J. Surg. 88: 22-30 (2001)). Trong cing mé
hinh nhiém khuin, khang thé khang C5a duoc thdy 1a wc ché sy giy chét t& bao theo
chwong trinh cia té bao tuyén e (Guo, RF. et al., J. Clin. Invest. 106: 1271-1280
(2000)) va ngan ngira MOF (Huber-Lang, M. et al., J. Immunol. 166: 1193-1199 (2001)).
Khéng thé khang C5a ciing c6 tinh bao vé trong mé hinh thir nghiém yéu t§ noc doc rén
hd mang ca chimg tén thuong phéi & chudt cong, va trong tdn thuwong phdi do phirc chit
mién dich gy ra (Mulligan, M. S. et al. J. Clin. Invest. 98: 503-512 (1996)). TAm quan
trong clia C5a trong chimg ton thwong phéi dugc diéu tiét bai phirc chit mién dich duge
xac nhan sau nay & chudt (Bozic, C. R. et al., Science 26: 1103-1109 (1996)).



21426

C5a dugc thiy 13 chét diéu tiét chinh trong tén thwong tai twdi mau — thiéu mau
cuc bd co tim. Viéc 1am nghéo b6 thé 1am giam kich thuéc ving nhdi mau co tim & chudt
nhit (Weisman, H. F. et al., Science 249: 146-151 (1990)), va viéc didu tri bing khang
thé khang C5a lam giam t6n thuong trong mo hinh thir nghiém & chuét céng cia bénh
thiéu mau cuc bd chi sau-tai tuéi mau (Bless, N. M. et al., Am. J. Physiol. 276: L57-L63
(1999)). Tén thuong do tai tuéi méu trong chimg nhdi mau co tim cling duoc lam giam
dang ké & lon d3 duoc xit 1y bang IgG don dong khing C5a (Amsterdam, E. A. et al.,
Am, J. Physiol. 268:H448-H457 (1995)). Chét d6i khang C5aR tai t6 hop & ngudi 1am
giam kich thu6c viing nhdi mau trong mé hinh thir nghiém & lon v& sy tai phan b mach
do ph3u thuat (Riley, R. D. et al., J. Thorac. Cardiovasc. Surg. 120: 350-358 (2000)).

Bach ciu trung tinh dwoc didu khién béi C5a ciing gép phén giy ra nhidu bénh c6
bong nuéc (vi dy, dang pemphigut c6 bong nudc, bénh pemphigut thé thong thudong va
pemphigut tréc). Cac bénh nay 14 cac réi loan viém man tinh va hay tai phéat duoc dic
trung vé mit 14m sang boi céc vét bong rdp vo tring xuét hién trong khoang tréng dudi
biéu bi cia da va niém mac. Trong khi céc tu khang thé dbi véi céac té bao simg nim &
mang nén cla da dugc tin 12 1am nén tang cho s tich rdi cta cac t& bao simg nén bidu bi
khoi mang nén nim dudi, cac vét béng r6p cling duge dic trung boi su tich tu bach ciu
trung tinh & cd 16p da trén va trong khoang bong rdp. Trong md hinh thir nghiém, sy
giam bach cAu trung tinh hogic sy ving mit bd thé (téng cdng hoic chon loc C5) c6 thé
trc ché su tao thanh cic vét bong rop dudi 16p bidu bi, tham chi ngay ca khi c6 mit cia

céc hiéu gia tu khéng thé cao.

Mirc b thé 13 cao & cac bénh nhan méc chimg viém da khép dang thip (Jose, P. J.
et al., Ann. Rheum. Dis. 49: 747-752 (1990); Grant, E.P., et al., J. of Exp. Med., 196(11):
1461-1471, (2002)), viém than luput (Bao, L., et al., Eur. J. of Immunol., 35(8), 2496-
2506, (2005)) va luput ban d6 hé thdng (systemic lupus erythematosus - SLE) (Porcel, J.
M. et al., Clin. Immunol. Immunopathol. 74: 283-288 (1995)). Mitc C5a c6 lién quan dén
muc d¢ nghi€ém trong cuda tinh trang bénh. Bénh khép bi kich tmg bdi colagen ¢ chudt
nhét va chudt cdng gidng v&i bénh viém khép dang thip & ngudi. Chudt nhét thibu thu
thé C5a da cho thdy su bao vé hoan toan khoi bénh khép bi kich tmg béi viée tiém Ab
don dong khang colagen (Banda, N.K., et al., J. of Immunol., 2003, 171: 2109-2115). Do
dé, su trc ché C5a va/hoic thu thé C5a (C5aR) c6 thé hitu dung dé diéu tri cac bénh man
tinh nay.
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Hé bd thé duoc tin 1a dwgc hoat héa & céc bénh nhin mic bénh viém rudt
(inflammatory bowel disease - IBD) va dugc tin 1a déng vai trd trong viéc phat sinh
bénh. San phim bd thé di dugc hoat héa dugc phat hién thdy & mit khoang cia té bao
biéu m6 bé mit, cling nhu trong mach miu mang co nhin va dudi niém mac & bénh nhan

IBD (Woodruff, T.M., et al., J of Immunol., 2003, 171: 5514-5520).

Su biéu hién C5aR duoc didu tiét ting trén té bao dang sao d& phan tmg, vi t& bao
thén kinh, va t& bio ndi mé trong hé than kinh trung wong bi viém cta nguodi (Gasque, P.
et al.,, Am. J. Pathol. 150: 31-41 (1997)). C5a c6 thé c6 lién quan trong bénh thoéi héa
thin kinh, nhu bénh Alzheimer (Mukherjee, P. et al., J. Neuroimmunol. 105: 124-130
(2000); OBarr, S. et al., J. Neuroimmunol. (2000) 105: 87-94; Farkas, I., et al. J.
Immunol. (2003) 170:5764-5771), bénh Parkinson, bénh Pick va bénh ndo dang x5p
truyén nhidm. Sy hoat héa cta C5aR thudc noron cé thé gy ra sy chét t& bao theo
- chuong trinh (Farkas I et al. J. Physiol. 1998; 507: 679-687). Do d6, su trc ché Csa
va/hodc C5aR cling ¢ thé hitu dung d& didu tri bénh thoai héa than kinh.

C6 mot s bang chimg cho thdy ring sy san xuit C5a 1am t& hon chung viém c6
lién quan dén bénh viém da di tng (Neuber, K., et al., Immunology 73:83-87, (1991)), va
bénh may day man tinh (Kaplan, A.P., J. Allergy Clin. Immunol. 114; 465-474, (2004).

Bénh vay nén hién nay dugc biét 13 bénh dugc diéu tiét boi té bao T (Gottlieb, E.
L. et al., Nat. Med. 1: 442-447 (1995)). Tuy nhién, bach cAu trung tinh va céc té bao mast
cling c6 thé c6 lién quan dén viéc phat sinh bénh nay (Terui, T. et al., Exp. Dermatol. 9:
1-10; 2000); Werfel, T. et al., Arch. Dermatol. Res. 289: 83-86 (1997)). Su tich tu bach
cAu trung tinh dudi 16p simg dugc quan sat thiy trong dién tich viém murc d6 cao cua cac
mang vay nén, va dich tir vét thuong (vay) do bénh vay nén chira mic ting cao cia C5a
va thé hién hoat tinh héa tmg dong hiéu nghiém ddi véi bach cau trung tinh, tic dong ma
c6 thé duoc trc ché bing cach bd sung khang thé C5a. Té bao T va bach ciu trung tinh
dugc hip din hoéa hoc béi C5a (Nataf, S. et al., J. Immunol. 162: 4018-4023 (1999);
Tsuji, R. F. et al., J. Immunol. 165: 1588-1598 (2000); Cavaillon, J. M. et al., Eur. J.
Immunol. 20: 253-257 (1990)). Ngoai ra, su biéu hién ciia C5aR d3 dugc ching t0 & cac
té bao tua trong tuong bao huyét (plasmacytoid dendritic cells - pDC) dugc tach ra tir cac
tdn thuong cta luput ban d6 & da va cac t& bao nay dugc thiy biéu 1§ hoat déng héa tmg

dong dbi véi C5a, goi v ring sy phong bé C5aR trén pDC c6 thé c6 hidu qua trong viée
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lam giam sy thdm pDC véo da bj viém trong ci SLE va bénh vay nén. Do d6, C5a c6 thé

1a dich tri liéu quan trong dé diéu tri bénh vay nén.

Phitc chit mién dich chira globulin mién dich G (IC) gép phin vio sinh Iy bénh
hoc & nhiéu bénh ty mién, nhu luput ban dé hé théng, viém khép dang thép, bénh
Sjogren, hoi chimg Goodpasture, va chimg viém phdi qua min (Madaio, M. P., Semin.
Nephrol. 19: 48-56 (1999); Korganow, A. S. et al., Immunity 10: 451-459 (1999);
Bolten, W. K., Kidney Int. 50: 1754-1760 (1996); Ando, M. et al., Curr. Opin. Pulm.
Med. 3: 391-399 (1997)). Céc bénh nay cé tinh khong ddng nhit cao va nhin chung 4nh
hudng dén mot hoic nhidu céc co quan sau: da, mach mau, khép, than, tim, phéi, hé thin
kinh va gan (bao gdm xo gan va chimg xo héa gan). M6 hinh thir nghiém dong vat cb
dién ddi v&i dép tng viém & cac bénh IC nay 13 phan tmg Arthus, ma dic trung bdi sy
thAm ctia t& bao nhidu dang nhan, chimg xuit huyét, va su ri huyét tuong (Arthus, M.,
C.R. Soc. Biol. 55: 817-824 (1903)). Céc nghién ctru gan dy cho thiy ring chudt nhit
thiéu C5aR dugc bao vé khoi tdn thwong mé do IC gy ra (Kohl, J. et al., Mol. Immunol.
36: 893-903 (1999); Baumann, U. et al,, J. Immunol. 164: 1065-1070 (2000)). Céc két
quéa nay phil hop véi sy quan sat thdy ring chit ddi khang khang C5aR dang peptit nho
{rc ché dap tmg viém do su ling dong IC gy ra (Strachan, A. J. et al., J. Immunol. 164:
6560-6565 (2000)). Ciing véi thu thé ctia n6, C5a déng vai trd quan trong trong viéc phat
sinh bénh ctia bénh IC. Chét e ché cia C5a va C5aR c6 thé hiru dung dé didu tri cac
bénh nay.

MO ta tinh trang k¥ thuit cé li€n quan:

Chi gin day, cac chit d6i khang thu thé C5a gbc khéng phai peptit méi dwoc md
ta trong céc tai li€u chuyén nganh: (vi du Sumichika, H., et al., J. Biol. Chem. (2002),
277, 49403-49407). Chit d6i khang thu thé C5a gbc khong phai peptit d dugc bio céo
la c6 hi€u qua dé didu tri s6c nodi doc td & chudt céng (Stracham, A.J., et al, J. of
Immunol. (2000), 164(12): 6560-6565); va d& didu tri IBD trong m hinh thir nghiém &
chudt cdng (Woodruff, T.M., et al., J of Immunol., 2003, 171: 5514-5520). Chét diéu
bién thy thé C5a gbc khong phai peptit cling d3 dugc md ta trong tai liéu patent boi
Neurogen Corporation, (vi du, W02004/043925, W02004/018460, W0O2005/007087,
W003/082826, WO03/08828, W002/49993, WOO03/084524); Dompe S.P.A.
(W002/029187); va The University of Queenland (W02004/100975).
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C6 bing chimg thuc nghiém déng ké trong céc tai liéu chuyén nganh ma c6 lién
quan dén muc tdng cua CSa vai nhiéu bénh va rdi loan, cy thé 1a trong cac bénh va rbi
loan ty mién va viém. Do véy, vin cin c6 nhu cdu vé cic chit didu bién phan tir hitu co
nhd méi, vi dy, cac chit cha van, t6t hon néu 1a chit d6i khang, chét chii vAn mot phin,
ctia thu thé C5a (C5aR) trong linh vuc ndy ma hitu ich d& &c ché cac hién tuong gy
bénh, vi dy, qué trinh héa tmg dong, c6 lién quan dn mirc ting cta hoat tinh doc t& phan

v€. Sang che dép img y€u cau nay va cac yéu cau khac nita.
Ban chit k§ thuit ciia sing ché

Theo mdt khia canh, séng ché @& xuét hop chét c6 cong thuc:

X
1
H

N~ ~cd

A

c2 o ;

va cadc muoi, hydrat va rotame dugc dung cia chung; trong d6

C! dugc chon tir nhém bao gdm aryl va heteroaryl, trong d6 nhém heteroaryl c6 tir
1 dén 3 nguyén tr khéc loai dé 1am c4c nhanh vong dugc chon tir N, O va S; va trong d6

nhém aryl va heteroaryl ndy tlly y dugc thé bing tir 1 dén 3 phén tir thé R';

C? dugc chon tir nhém bao gdm aryl va heteroaryl, trong d6 nhém heteroaryl c6 tir
1 d&n 3 nguyén tir khac loai dé lam c4c nhanh vong dugc chon tir N, O va S; va trong d6

nhém aryl va heteroaryl nay tity ¥ dugc thé bing tir 1 dén 3 phin tir thé R?;

C? duge chon tir nhém bao gbém Cyg alkyl, Csg xycloalkyl, C;g xycloalkyl-C;4
alkyl, aryl, aryl-C,4 alkyl, heteroaryl, heteroaryl-C;4 alkyl, heteroxycloalkyl hoic
heteroxycloalkyl-C;4 alkyl, trong d6 nhém ho#c phin heteroxycloalkyl c6 tir 1 dén 3
nguyén tir khéc loai duge chon tir N, O va S, va trong d6 nhém heteroaryl ¢6 tir 1 dén 3
nguyén tir khac loai d& 1am céc nhanh vong dugc chon tir N, O va S, va mdi C° tay y
duoc thé bing tir 1 dén 3 phén tir thé R?;

mdi R' doc l4p dugc chon tir nhém bao gdm halogen, -CN, -R°, -CO,R?
-CONRR®, -C(O)R?, -OC(O)NR'R®, -NR°C(O)R? -NR"C(O),R°, -NR*-C(O)NRR’,
-NR*C(O)NR®R®, -NR’R®, -OR?, va -S(O),NR*R; trong d6 mdi R?* va R® déc 1ap duoc
chon tir hydro, C,g alkyl, va C,.g haloalkyl, hodc khi dugc gén vao cung nguyén tir nito,
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thi c6 thé duoc két hop voi nguyén tir nito ndy dé tao thanh vong ¢6 ndm hodc sdu canh
c6 tir 0 dén 2 nguyén tir khéc loai bd sung d& 1am cac phin tir trén vong dugc chon tir N,
O hotic S; mdi R® doc lap duge chon tir nhém bao gém Ci.s alkyl, C;.g haloalkyl, Cs
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl, va trong d6 phan béo va vong ciia R? R
va R° tlly y con duge thé bing tir mot &&n ba nhém halogen, hydroxy, metyl, amino,
alkylamino va dialkylamino; va tity ¥ khi hai phan tir thé R' ndm trén c4c nguyén ti lidn

k&, dugc két hop dé tao thanh vong dang vong cacbon ngung tu c6 ndm hodc siu canh;

mdi R? doc 1ap duwoc chon tir nhém bao gém halogen, -CN, R, -CO,R¢,
-CONRR®, -C(O)R’, -OC(O)NR'R®, -NRC(O)RY, -NR°C(O)R!, -NR!C(O)NR'R®,
-NRC(O)NRR?, -NR‘R®, -ORY, va -S(O),NR’R"; trong d6 m&i R? va R® déc lap dugc
chon tir hydro, C,_g alkyl, va C,_g haloalkyl, hodc khi dugc gén vao cung nguyén t nito,
thi ¢6 thé dugc két hop v6i nguyén tir nito nay dé tao thanh vong ¢6 ndm hodc sau canh
c6 tir 0 dén 2 nguyén tir khac loai bd sung dé 1am céc phan tir trén vong dugc chon tir N,
O hozc S; mdi Rf doc 1ap dugc chon tir nhém bao gdm Cig alkyl, Cy.g haloalkyl, Cs.
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl, va trong d6 phan béo va vong ciia R%, R®
va Rf tiiy ¥ con duge thé bing tir mot dén ba nhém halogen, hydroxy, metyl, amino,

alkylamino va dialkylamino;

mdi R doc 1ap duoc chon tr nhém bao g6m halogen, -CN, R}, -CO,RE,
-CONRER", -C(O)RE, -OC(O)NRR", -NR'C(O)RE, -NR'C(O),R!, -NREC(O)NRER",
-NRER", -OR?, -S(0),NRER", -X*-R}, -X*-NRER", -X*-CONR®R", -X*-NR"C(O)RE, -NHR!
va -NHCH,R’, trong d6 X*1a Cry alkylen; mdi R® va R" doc 1ap dugc chon tir hydro, Cy.g
alkyl, C3.6 xycloalkyl va C,_g haloalkyl, hoc khi dugc gén vao cung nguyén ti nito, thi
c6 thé dugc két hop véi nguyén tir nito nay dé tao thanh vong ¢6 nim hodc séu canh c6
tir 0 dén 2 nguyén tir khéc loai bb sung @& 1am c4c nhanh vong dugc chon tir N, O hoic S
va tuy y dugc thé béng mdt hodic hai oxo; mdi R doc 18p duge chon tir nhém bao gbém
C1.s alkyl, C;4 haloalkyl, Cs.¢ xycloalkyl, heteroxycloalkyl, aryl va heteroaryl; va mdi R’
dugc chon tir nhém bao gdm Cs xycloalkyl, pyrolinyl, piperidinyl, morpholinyl,
tetrahydrofuranyl, v tetrahydropyranyl, va trong d6 phin béo va vong ctia R&, RY, Riva
R tlly ¥ con duoc thé bing tir mot dén ba nhém halogen, metyl, CF3, hydroxy, amino,

alkylamino va dialkylamino; va

X 12 hydro hoéc CHj3,

-10-
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Ngoai céc hop chit dugc dé xuit & day, sang ché con d& xuit dugc phim chira
mot hoic nhiéu trong s& cac hop chét ndy, ciing nhu phuong phap dé sir dung cac hop
chét nay trong phwong phép tri liéu, chi yéu 1a 4 diéu tri cic bénh c6 lién quan dén hoat

tinh truyén tin hiéu C5a.

Theo mét khia canh khac nita, séng ché dé xuét phwong phép chin do4n bénh & c4
thé. Trong céc phuong phép nay, hop chit dugc dé xudt & day duoc st dung & dang duoc
danh déu cho d6i tuong, tiép d6 1a chup hinh chén doédn dé x4c dinh sy c6 mit hodc
khéng c6 mit cta C5aR7. Theo khia canh c6 lién quan, phuong phép chin doén bénh
duoc tién hanh bing cach cho miu mé hoic miu mau tiép xtic v6i hop chit da duoc
danh diu nhu dugc dé xuét & day va xac dinh sy c6 mit, khéng ¢ mit, hodc lugng C5aR

trong mau.
MG ta van tat cac hinh vé

Fig.1 thé hién ciu tric va hoat tinh cua cac hop chit dai dién theo sang ché. Cac
hop chét nay thudng dugc didu ché bing cach sir dung cac phwong phép nhu duge mé ta
chung dudi day, cling nhu cdc phuong phap duge dua ra trong phén Vi dy thyc hién sang

ché.
MO ta chi tiét sang ché
I.  Chir viét tit va cic dinh nghia

Trir khi cé quy dinh khac, thuat ngtt "alkyl", m§t minh hodc 1a mot phﬁn ctia phan
tr thé khac, nghia 13, gbc hydrocacbon mach thing hoic mach nhénh, c6 sb luong
nguyén tir cacbon dd dugc chi rd (tic 14 C;-g nghia 1a cé tir mot dén tdm nguyén tir
cacbon). Vi du vé nhém alkyl bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, va cic gbc twong tu. Thuét ngir
"alkenyl" ding d& chi nhém alkyl khéng no c6 mot hogc nhidu lién két d6i. Tuong tu,
thuét ngit "alkynyl" ding dé chi nhém alkyl khéng no ¢6 mét hogic nhiéu lién két ba. Vi
du v& nhém alkyl khong no nhu vdy bao gém vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-
(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl), etynyl, 1- va 3-propynyl, 3-butynyl,
va céc chit ddng ding va chit ddng phén cao hon. Thuit ngit "xycloalkyl" ding dé chi
vong hydrocacbon c6 s6 lugng nguyén tir vong dd dugc chi dinh (vi du, Cs.¢xycloalkyl)
va no hoan toan hodic ¢c6 khong qui mét lién két ddi gitta cac dinh vong. "Xycloalkyl"

con ding d& chi vong hydrocacbon dang vong d6i va da vong nhuw, vi dy,

-11-
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bixyclo[2.2.1]heptan, bixyclo[2.2.2]octan, v.v.. Thuét ngit "heteroxycloalkyl" ding dé
chi nhom xycloalkyl c6 chira tir mt dén nim nguyén tir khac loai dugc chon tir N, O, va
S, trong d6 nguyén tir nito va luu huynh tiry y duge oxy hoa, va (cac) nguyén tir nito tiy
y dugc tao bac bdn. Heteroxycloalkyl cé thé 13 hé vong vong don, vong d6i hoic da
vong. Cic vi du khong gi6i han v& nhém heteroxycloalkyl bao gdm pyrolidin,
imidazolidin, pyrazolidin, butyrolactam, valerolactam, imidazolidinon, hydantoin,
dioxolan, phtalimit, piperidin, 1,4-dioxan, morpholin, thiomorpholin, thiomorpholin-S-
oxit, thiomorpholin-S,S-oxit, piperazin, pyran, pyridon, 3-pyrolin, thiopyran, pyron,
tetrahydrofuran, tetrhydrothiophen, quinuclidin, vi céc chit twong ty. Nhém
heteroxycloalkyl c6 thé dugc gén vao phéan con lai ctia phin tir qua nguyén ti cacbon ciia

vong hodc nguyén tir khac loai.

Thuat ngit "alkylen" m¢t minh ho3c 13 mdt phan ctia phan tir thé khac nghia Ia gbc
¢06 hod tri hai thu duogc tir alkan, dugc léy lam vi du 1a -CH,CH,CH,CH,-. Thong thudng,
nhém alkyl (hogc alkylen) s& c6 tir 1 dén 24 nguyén tir cacbon, trong d6 cc nhém c6 10
nguyén tir cacbon hoic it hon 1a dugc wu tién theo sang ché. "Alkyl bac thip" hodc
"alkylen bac thép" 1a nhém alkyl hogc alkylen mach ngén hon, nhin chung c6 bén
nguyén tir cacbon hogc it hon. Tuong ty, "alkenylen" va "alkynylen" lan lugt ding dé chi

dang khéng no ctia "alkylen" c6 lién két d6i hozc lién két ba.

Tri khi c6 quy dinh khéc, thuét ngit “heteroalkyl”, mot minh hodc két hop vai
thudt ngtt khac, nghia 13, géc hydrocacbon mach théng hogéc mach nhanh, hodc vong bn
dinh, hogic céc td hop cia ching, gdm s6 luong nguyén tir cacbon da dwoc néu 1o va tir
mét dén ba nguyén tir khac loai dwgc chon tir nhém bao gdm O, N, Si va S, va trong d6
nguyén tir nito va luu huynh c6 thé tiy y dugc oxy héa va nguyén tir nito khéc loai c6
thé ty y duoc ltao béc bdn. (Céc) nguyén tir khac loai O, N va S c6 thé duge dit & vi tri
bén trong bét ky ciia nhém heteroalkyl. Nguyén tir khac loai Si ¢6 thé duge dit & vi tri
bat ky ctia nhém heteroalkyl, bao gdm vi tri ma tai @6 nhém alkyl duoc gén vao phéin con
lai cia phan t&r. Vi du bao gém -CH,-CH,-O-CH3;, -CH,-CH,-NH-CHj3, -CH,-CH,-
N(CH;)-CH3, -CH,-S-CH,-CHj;, -CH,-CH,-S(0)-CHj;, -CH,-CH,-S(0),-CH3, -CH=CH-
O-CHj, -Si(CH3)3, -CH,-CH=N-OCHj, va -CH=CH-N(CH,)-CH;. Lén dén hai nguyén tir
khéc loai ¢6 thé lién tiép nhau, nhu, vi du, -CH,-NH-OCH; va -CH,-O-Si(CHj);. Tuong
ty, trr khi c6 quy dinh khac, thuit nglt “heteroalkenyl” va “heteroalkynyl” mdt minh
hoic két hop vai thuit ngit khic, nghia 13, nhém alkenyl hoic nhém alkynyl, mot cach
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tuong tng, chira s6 lugng cacbon d4 dugc néu 15 va c6 tir mot dén ba nguyén tir khac
loai duoc chon tir nhém bao gdm O, N, Si va S, va trong d6 nguyén ti nito va luu huynh
c6 thé tiy ¥ duoc oxy héa va nguyén tir nito khac loai c6 thé tily v dugc tao bac bén.
(Cé4c) nguyén tir khac loai O, N va S c6 thé duge dit & vi tri bén trong bit ky ctia nhém
heteroalkyl.

Thuét ngit “heteroalkylen” mt minh hodc 1a mdt phén cua phén tir thé khac nghia
la géc c6 hod tri hai, no hoc khong no hoic khéng no & nhiéu vi tri, thu duoc tir
heteroalkyl, nhu dugc léy lam vi du 14 -CH,-CH,-S-CH,CH,- va -CH,-S-CH,-CH,-NH-
CH,-, -O-CH,-CH=CH-, -CH,-CH=C(H)CH,-O-CH,- vi -S-CH,-C=C-. Péi véi nhém
heteroalkylen, cic nguyén tir khac loai cling ¢6 thé chiém mét hoic ca hai d4u tén cing
ctia mach (vi dy, alkylenoxy, alkylendioxy, alkylenamino, alkylendiamino, va céc gbc

tuong ty).

Thuit ngit "alkoxy," "alkylamino" va "alkylthio" (hodc thioalkoxy) dugc st dung
theo nghia théng thuong ciia chiing, va ding dé chi cic nhém alkyl dugc gén vao phin
coOn lai cua phén tir qua nguyén tr oxy, nhdm amino, hodc nguyén tir lvu huynh, mét
céch tuong mg. Ngoai ra, d6i véi nhém dialkylamino, phén alkyl c6 thé giéng nhau hodc
khac nhau va ciing c6 thd dugc két hop dé tao thanh vong c6 tir 3 dén 7 canh v&i nguyén
tlr nito ma mdi phin dugc gin vao. Do d6, nhém dugc biéu thi duéi dang -NR?R® c6

nghia 13 bao gdm piperidinyl, pyrolidinyl, morpholinyl, azetidinyl va c4c nhém twong tu.

Trir khi cé quy dinh khac, thuét ngit "halo" hodc "halogen", mdt minh hodc 1a mdt
phén ciia phan tir thé khac, c6 nghia 13, nguyén tir flo, clo, brom, hoic iot. Ngoai ra, thuat
ngit nhu "haloalkyl," ¢6 nghia 14 bao gdm monohaloalkyl va polyhaloalkyl. Vi du, thuat
ngtt "Ci4 haloalkyl c6 nghia 13 bao gdm triflometyl, 2,2,2-trifloetyl, 4-clobutyl, 3-

bromopropyl, va cac gdc twong tu.

Trr khi c6 quy dinh khéc, thuat ngit "aryl" nghia 1a, nhém hydrocacbon khong no
& nhiéu vi tri, thudng thom, ma c6 thé 13 vong don hojc da vong (1én dén ba vong) duoc
ngung tu cling véi nhau hodc dugc lién két cong héa tri. Thuat ngt "heteroaryl" dung dé
chi nhém (hodc vong) aryl ¢6 chira tir mot dén nim nguyén tir khic loai dugc chon tir N,
O, va S, trong d6 nguyén tir nito va luu huynh tuy y dugc oxy héa, va (cic) nguyén tur
nito tly y duge tao bac bdn. Nhém heteroaryl cé thé duge gén vao phin con lai clia phan

tlr qua nguyén tir khac loai. Vi du khéng gi6i han vé nhém aryl bao gdm phenyl, naphtyl
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va biphenyl, trong khi vi du khéng gi6i han v& nhém heteroaryl bao gdm pyridyl,
pyridazinyl, pyrazinyl, pyrimindinyl, triazinyl, quinolinyl, quinoxalinyl, quinazolinyl,
xinolinyl, phtalaziniyl, benzotriazinyl, purinyl, benzimidazolyl, benzopyrazolyl,
benzotriazolyl, benzisoxazolyl, isobenzofuryl, isoindolyl, indolizinyl, benzotriazinyl,
thienopyridinyl, thienopyrimidinyl, pyrazolopyrimidinyl, imidazopyridin,
benzothiaxolyl, benzofuranyl, benzothienyl, indolyl, quinolyl, isoquinolyl, isothiazolyl,
pyrazolyl, indazolyl, pteridinyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl,
thiadiazolyl, pyrolyl, thiazolyl, furyl, thienyl va céc nhém tuong ty. Cac phin tir thé dbi
v6i mbi mot trong s§ cac hé vong aryl va heteroaryl dugc lwu y trén day duoc chon tir

nhém bao gdm cac phén tir thé c6 thé chip nhan duoc duge mé ta dudi day.

N6i ngin gon, thuat ngit "aryl" khi duoc st dung két hop véi cac thudt ngit khac
(vi dy, aryloxy, arylthioxy, arylalkyl) bao gdm ca vong aryl va vong heteroaryl nhu duoc
xac dinh trén day. Do viy, thuat ngit "arylalkyl" c6 nghia 1 bao gdm céc gbc trong d6
nhém aryl dugc gén vao nhém alkyl (vi du, benzyl, phenetyl, pyridylmetyl va cac gbc
tuong tu).

Céc thut ngit trén day (vi dy, "alkyl", "aryl" va "heteroaryl"), theo mot s§ phuong
an, s& bao gém ca dang duoc thé va khong dugc thé cua gdc duogc chi dinh. Cac phén tr
thé duogc wu tién d6i véi mbi loai géc duogc dua ra dudi day. Noi ngén gon, thuét ngit aryl
va heteroaryl s& ding dé chi cac kidu dugc thé hoic khong duge thé nhu duoc dua ra
dudi day, trong khi thuat ngit "alkyl" va cac gbc béo c6 lién quan c6 nghia 13 ding dé chi

kiéu khong dugc thé, trir khi dwoc chi 1o 13 duge thé.

Céc phin tir thé dbi v6i gbe alkyl (bao gdm céc nhém thudng duge goi 13 alkylen,
alkenyl, alkynyl va xycloalkyl) c6 thé 1 nhiéu nhém khéc nhau dugc chon tir: -halogen, -
OR’, -NR’R”, -SR’, -SiR’R”R”’, -OC(O)R’, -C(O)R’, -CO,R’, -CONR’R”,
OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR”R™’, -NR”C(O),R’, -NH-C(NH,)=NH, -
NR’C(NH,)=NH, -NH-C(NH,)=NR’, -S(O)R’, -S(O),R’, -S(0),NR’R”, -NR’S(O),R”, -
CN va -NO, véi sb lugng nim trong khoang tir 0 d&n (2 m’+1), trong d6 m’ 1a téng sb
lugng nguyén tir cacbon trong gc nay. M&i R’, R” va R ddc 1ap chi hydro, Cy.5 alkyl
khéng dugc thé, heteroalkyl khong dugc thé, aryl khong dugc thé, aryl dugc thé bing tir
1 n 3 halogen, C,.g alkyl khong dugc thé, nhém Cy alkoxy hodc C_g thioalkoxy, hodc
nhém aryl-Cy4 alkyl khéng dugc thé. Khi R’ va R” dugc gén vao cling mdt nguyén tir
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nito, ching c6 thé dugc két hop véi nguyén tir nito nay dé tao thanh vong c6 3, 4, 5, 6,
hodc 7 canh. Vi dy, -NR’R” ¢6 nghia 14 bao gdm 1-pyrolidinyl va 4-morpholinyl. Thuat

~, 66

ngit “axyl” nhu dugc sir dung mot minh hodc dudi dang mot phﬁn cua nhém khéc dung
dé chi gbc alkyl trong d6 hai phén tir thé trén cacbon gin nhét v6i diém gin d6i véoi gbe
duogc thay bing phén tir thé =0 (vi du, -C(O)CHs, -C(O)CH,CH,OR’ va cic gbc tuong

tw).

Tuong tw, cc phin tir thé d6i voi nhém aryl va heteroaryl dugc thay dbi va
thuong dugc chon tir: -halogen, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NO,, -
CO,R’, -CONR’R”, -C(O)R’, -OC(O)NR’R”, -NR”C(O)R’, -NR”C(O),R’, -NR’-
C(O)NR”R™, -NH-C(NH,)=NH, -NR’C(NH,)=NH, -NH-C(NH,)=NR’, -S(O)R’, -
S(O)R’, -S(O),NR’R”, -NR’S(O),R”, -Nj, perflo(C;-C4)alkoxy, va perflo(C;-Cy)alkyl,
v6i s6 luong ndm trong khoang tir 0 dén téng s6 luong héa tri mé trén hé vong thom; va
trong d6 R’, R” va R” d6c 1ap dugc chon tir hydro, C,g alkyl, C;¢ xycloalkyl, C,.
alkenyl, C,.g alkynyl, aryl va heteroaryl khong dugc thé, (aryl khong dugc thé)-C, alkyl,
va aryloxy-C;4 alkyl khong duogc thé. Céc phan tir thé thich hop khéc bao gdm mdi mot
trong sb cac phén tir thé aryl trén ddy dugc gan vao nguyén tir vong boi dy alkylen c6 tir

1 dén 4 nguyén tir cacbon.

Hai trong s6 cic phén tir thé trén cdc nguyén tir lién ké cta vong aryl hoidc
heteroaryl c6 thé tity v duoc thay bing phin tir thé c6 cong thic -T-C(0)-(CH,)4-U-,
trong d6 T va U doc 1ap 14 -NH-, -O-, -CH,- hoic lién két don, va q 13 s6 nguyén ndm
trong khoang tir 0 dén 2. Theo c4ch khéc, hai trong s§ c4c phan tir thé trén cic nguyén tir
lién k& cia vong aryl hodc heteroaryl c6 thé tiry y dugc thay bang phin tir thé c6 cong
thitc -A-(CH,),-B-, trong d6 A va B doc lép la -CH,-, -O-, -NH-, -S-, -S(0O)-, -S(O),-, -
S(0),NR’- hozc lién két don, va r 13 s6 nguyén nim trong khoang tir 1 dén 3. Mbt trong
s6 cac lién két don ciia vong méi duoc tao thanh nhu vay cé thé tiy y dugc thay bing
lién két d6i. Theo cach khéc, hai trong s6 cac phan tir thé trén cic nguyén tir 1ién ké cia
vong aryl hoic heteroaryl c6 thé tlly y dwoc thay bang phin tir thé c6 cong thirc -(CH,),-
X-(CHy)-, trong d6 s va t doc 14p 13 s nguyén nim trong khoang tir 0 dén 3, va X 13 -O-,
-NR’-, -S-, -S(0)-, -S(0),-, hodic -S(O),NR’-. Phan tir thé R’ trong -NR’- v& -S(0),NR’-
duogc chon tir hydro hodc Cy.¢alkyl khong dugc thé.
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Nhu duge st dung & ddy, thuat ngit "nguyén tir khac loai" c6 nghia 1a bao gdm
oxy (O), nito (N), luu huynh (S) va silic (Si).

Thuat ngit “chét 1éng dang ion” ding & chi chét 16ng bit ky chira chi yéu 1a cac
ion. Tt hon 13, theo séng ché, "chit 1ong dang ion" ding dé chi cic mudi c6 didm néng
chay tuong d6i thip (vi dy, dudi 250°C). Vi du vé cac chét 1ong dang ion bao gbm,
nhung khong giéi han &, 1-butyl-3-metylimidazolium tetrafloborat, 1-hexyl-3-
metylimidazolium tetrafloborat, 1-octyl-3-metylimidazolium tetrafloborat, 1-nonyl-3-
metylimidazolium tetrafloborat, 1-dexyl-3-metylimidazolium tetrafloborat, 1-hexyl-3-
metylimidazolium hexaflophosphat va 1-hexyl-3-metylimidazolium bromua, va cic chit

tuong tu.

Thuat ngit "mudi dugc dung" c6 nghia 1 bao gdm cic mudi cta hop chit hoat
tinh duogc diéu ché véi axit hodc bazo tuong dbi khong ddc, tuy thudc vao ph?m ttr thé cu
thé dugc tim thiy trén hop chét dugc mé ta & day. Khi hop chét theo sang ché c6 chira do
chirc tudng d6i axit, cac mudi cong bazo c6 thé thu dwgc bing cach cho dang trung tinh
clia hop chit nay tiép xuc véi di lugng bazo mong mubn, nguyén chét hodc trong dung
mdi tro thich hop. Vi du vé cic mubi dugce din xuit tir cac bazo vo co dugce dung bao
gbm nhdm, amoni, canxi, ddng, sit (III), sit (II), lithi, magie, mangan (III), mangan (II),
kali, natri, kdm va dang twong ty. Cac mudi dugc din xuét tir céc bazo hitu co dugce dung
bao gém cac mudi cuia amin bic mot, bac hai va bac ba, bao gém amin dugc thé, amin
vong, amin c6 trong ty nhi€n va cdc amin tuong ty, nhu arginin, betain, cafein, ‘cholin,
N,N’-dibenzyletylendiamin, dietylamin, 2-dietylaminoetanol, 2-dimetylaminoetanol,
etanolamin, etylendiamin, N-etylmorpholin, N-etylpiperidin, glucamin, glucosamin,
histidin, hydrabamin, isopropylamin, lysin, metylglucamin, morpholin, piperazin,
piperadin, nhua polyamin, procain, purin, theobromin, trietylamin, trimetylamin,
tripropylamin, trometamin va dang twong tu. Khi hop chét theo sang ché chira do chirc
tuong d6i bazo, mudi cong axit cé thé thu dugc bing cach cho dang trung tinh ctia hop
chét nay tiép xtc voi da lugng axit mong mudn, nguyén chit hoic trong dung méi tro
thich hgp. Vi du vé mudi cOng axit dugc dung bao gém cac mudi dugc din xuét tir axit
v6 co nhu axit clohydric, axit bromhydric, axit nitric, axit cacbonic, axit
monohydrocacbonic,  axit  phosphoric,  axit = monohydrophosphoric,  axit
dihydrophosphoric, axit sulfuric, axit monohydrosulfuric, axit iothydric, hodc axit

phosphoric v céc axit trong ty, cling nhu cdc mudi dugce din xuét tir axit hitu co twong
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d61 khong doc nhu axit axetic, axit propionic, axit isobutyric, axit malonic, axit benzoic,
axit sucxinic, axit suberic, axit fumaric, axit mandelic, axit phtalic, axit benzensulfonic,
axit p-tolylsulfonic, axit xitric, axit tartric, axit metansulfonic, va c4c axit tuong tu. Ciing
duogc bao gdm 13 cdc mudi cia axit amin nhu arginat va cic mudi twong ty, va céc mudi
cua axit hifu co nhu axit glucuronic hodc axit galactunoric va cac axit tuong tu (xem, vi
du, Berge, S.M,, et al, “Pharmaceutical Salts”, Journal of Pharmaceutical Science, 1977,
66, 1-19). M6t s6 hop chit cu thé nhét dinh theo séng ché c6 chira ca dd chic bazo va do

chtrc axit ma cho phép hop chit dwoc chuyén héa thanh mubi cong bazo hojc axit.

Dang trung tinh cta hgp chét c6 thé duoc tai tao béng cach cho mubi tiép xuc véi
bazo hoyic axit va phan tach hop chit gdc theo cach théng thudng. Dang gbc cua hop
chét ndy khéc véi cac dang mubi khac nhau & mot sb tinh chét vat ly nhét dinh, nhu do
tan trong dung méi phan cyc, nhung theo cich khac, cac mudi ndy 13 twong dwong voi

dang goc cuia hop chat doi véi cac muc dich cia sang ché.

Ngoai dang mubi, sang ché con d& xuét hop chét & dang tién duoc chit. Tién dugc
chit ctia hop chit dugc mod ta & ddy 1a cac hop chit ma d& dang trai qua céc bién déi hoa
hoc trong c4c diéu kién sinh Iy @& tao ra hop chit theo sang ché. Ngoai ra, tién duogc cht
c6 thé duogc chuyén héa thanh hop chét theo sang ché bing phuong phép hoa hoc hoidc
héa sinh trong mdi trudng ex vivo. Vi du, tién dugc chit c6 thé dwoc chuyén hoa din dan
thanh hop chét theo sang ché khi dugc dit trong ti ctia miéng dén trén da véi enzym

hozc chit phan tmg héa hoc thich hop.

Mot sb hop chét nhét dinh theo séng ché c6 thé ton tai & dang khong dugc solvat
héa cling nhu dang duoc solvat hda, bao g6m dang hydrat hod. No6i chung, dang duoc
solvat héa 1a tuong duong v6i dang khong dugce solvat héa va duge dy dinh d dugc bao
gbm trong pham vi ciia sang ché. M6t s6 hop chét nhét dinh theo sang ché c6 thé tdn tai
¢ dang da tinh thé hoic dang v0 dinh hinh. N6i chung, tAt ca cac trang thai vat ly 1a
tuong duong dbi véi cac tmg dung duoc dé xult boi sang ché va dugce dy dinh 12 ndm
trong pham vi clia sang ché.

Mbt s6 hop chit nhét dinh theo sang ché c6 nguyén tir cacbon khong dbi ximg
(tdm quang hoc) hogc lién két d6i; chat triét quang, chit déng phan khong dbi quang,
chét ddng phan hinh hoc, chit déng phan viing va chit ddng phan riéng 1¢ (vi du, chit

ddng phan dbi anh tdn tai riéng &), tat ca déu duoc du dinh @& dugc bao gdm trong pham
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vi clia sang ché. Hop chét theo sang ché c6 thé con chira ty 16 khong ty nhién cia cac
chit ddng vi nguyén tir & mot hogic nhiéu nguyén tir cu thanh hop chit nay. Vi du, hop
chét c6 thé dugc d4nh diu phong xa bing chét ddng vi phéng xa, vi nhu triti (H), iot-
125 (**I) hoic cacbon-14 (**C). T4t ca c4c bién dbi ddng vi cia hop chit theo sang ché,
di 14 c¢6 hoat tinh phéng xa hay khong, déu dugc du dinh dé dugc bao gdm trong pham

vi clia sang ché.
II.  Hop chit

Theo mot khia canh, sang ché dé xuit hop chit c6 cong thic I:

A

c2 o m;

va cac mudi, hydrat va rotame dugc dung ctia ching; trong d6

C' dugc chon tir nhém bao gdm aryl va heteroaryl, trong d6 nhém heteroaryl c6 tir
1 dén 3 nguyén tr khéc loai dé 1am c4c nhanh vong duge chon tir N, O va S; va trong d6

nhém aryl va heteroaryl ndy tity ¥ dugc thé bang tir 1 dén 3 phén tir thé R';

C? duogc chon tir nhém bao gdm aryl va heteroaryl, trong 46 nhém heteroaryl c6 tir
1 dén 3 nguyén tir khic loai dé 1am cac nhanh vong dwgc chon tir N, O va S; va trong dé

nhém aryl v heteroaryl ndy tily y dugc thé bang tir 1 dén 3 phén tir thé R?;

C? duge chon tr nhém bao gém C,.s alkyl, Cs.3 xycloalkyl, Cs.3 xycloalkyl-C;4
alkyl, aryl, aryl-C,4 alkyl, heteroaryl, heteroaryl-C,, alkyl, heteroxycloalkyl hoZc
heteroxycloalkyl-C;4 alkyl, trong d6 nhém ho#ic phin heteroxycloalkyl c6 tir 1 dén 3
nguyén tir khac loai duge chon tir N, O va S, va trong d6 nhém heteroaryl c6 tir 1 dén 3
nguyén tir khic loai dé 1am cdc nhénh vong dugc chon tir N, O va S, va mbi C* tuy y
duoc thé béng tr 1 dén 3 phﬁn tir thé R,

mdi R' doc l8p dugc chon tir nhém bao gdm halogen, -CN, -R°, -CO,R?
-CONR*R®, -C(O)R?, -OC(O)NR'R®, -NR’C(O)R?, -NR’C(O),R’, -NR*-C(O)NR'R’,
-NR*C(O)NR’R’, -NR"R’, -OR?, va -S(O),NR*R"; trong d6 mdi R* va R® doc 1ap duge
chon tir hydro, C,g alkyl, va C;.g haloalkyl, ho#c khi dugc gén vao cung nguyén t nito,

thi c6 thé duoc két hop v6i nguyén tir nito nay dé tao thanh vong c6 ndm hodc séu canh
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c6 tir 0 dén 2 nguyén tir khac loai bd sung dé 1am céc phin tir trén vong duogc chon tir N,
O hoidc S; mdi R® doc 1ap duge chon tir nhém bao gém C,.s alkyl, C,_g haloalkyl, C;
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl, va trong d6 phin béo va vong cia R?, R®
va R° tlly y con dugc thé bing tir mot dén ba nhém halogen, hydroxy, metyl, amino,
alkylamino va dialkylamino; va tity ¥ khi hai phin tir thé R' ndm trén c4c nguyén tit lién

ké, duoc két hop dé tao thanh vong dang vong cacbon ngung tu c6 ndm hodc siu canh;

mdi R* doc l4p duoc chon tir nhém bao gdm halogen, -CN, -Rf, -CO,R,
-CONRR?, -C(O)R%, -OC(O)NR'R®, -NR°C(O)R’, -NR°C(O),Rf -NR!C(O)NRR’,
-NRUC(O)NRR®, -NRR?, -ORY, v -S(O),NR'R’; trong d6 mdi R? va R® doc lap duoc
chon tir hydro, Cy.3 alkyl, va C,.g haloalkyl, hodc khi dugc gén vao cung nguyén tr nito,
thi ¢6 thé duoc két hop véi nguyén tir nito nay dé tao thanh vong c6 nim hodc siu canh
c6 tir 0 dén 2 nguyén tir khac loai b6 sung dé 1am céc phan tir trén vong dugc chon tir N,
O hogc S; mdi R doc lap dugc chon tir nhém bao gém Cis alkyl, C;.g haloalkyl, Cs4
xycloalkyl, heteroxycloalkyl, aryl va heteroaryl, va trong d6 phan béo va vong ciia RY, R®
va Rf tily v con dugc thé bing tir mdt dén ba nhém halogen, hydroxy, metyl, amino,

alkylamino va dialkylamino;

mdi R doc lap dugc chon tr nhém bao gém halogen, -CN, -Ri, -CO,RE,
-CONR®R", -C(O)RE, -OC(O)NRER", -NR'C(O)RE, -NR"C(O),R!, -NREC(O)NRER,
-NRER", -ORE, -S(0),NR*R", -X*-R/, -X*-NR®R", -X*-CONR*R", -X*-NR"C(O)R®, -NHR'
va -NHCH,R/, trong d6 X* 1a C,4 alkylen; m&i R® va R" doc 1ap duoc chon tir hydro, Cyg
alkyl, C;¢ xycloalkyl va C_g haloalkyl, hodc khi dugc ge"ln vao cung nguyén t nito, thi
c6 thé duoc két hop véi nguyén tir nito dé tao thanh vong c¢é ndm hodc sdu canh co tir 0
dén 2 nguyén tir khéc loai bd sung dé 1am cac nhanh vong dugc chon tir N, O hodc S va
tuy y dugc thé béng mdt hogic hai oxo; mdi R! doc 1ap dugc chon tir nhém bao gdm Cg
alkyl, C,.g haloalkyl, Cs xycloalkyl, heteroxycloalkyl, aryl va heteroaryl; va mdi R!
dugc chon tir nhém bao gdm Cse xycloalkyl, pyrolinyl, piperidinyl, morpholinyl,
tetrahydrofuranyl, va tetrahydropyranyl, va trong d6 phin béo va vong cia R%, R", R va
R’ tiy ¥ con dugc thé bing tir mot dén ba nhém halogen, metyl, CFs, hydroxy, amino,

alkylamino va dialkylamino; va

X 12 hydro hodc CH;.
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Trong cong thirc I, phan tir thé C', theo mét phuong 4n, dugc chon tir nhém bao
gdm phenyl, pyridyl, indolyl va thiazolyl, m&i phin tir thé nay tuy y dugc thé bang tir 1
dén 3 phén tir thé R!. Tét hon 13, m3i R! doc 1ap dugc chon tir nhém bao gém halogen,
-CN, -R%, -NR"R® va -OR?, va trong d6 m&i R? va R® doc 14p dwoc chon tir hydro, Cy
alkyl, va C;_g haloalkyl, hodc khi dugc gén vao cling nguyén tir nito, thi c¢6 thé dugc két
hop v6i nguyén tir nito dé tao thanh vong pyrolidin; mdi R® doc 1ap duoc chon tir nhém
bao gém C,.s alkyl, C,.g haloalkyl va C;¢ xycloalkyl, va trong d6 ph?in béo va vong cia
R% R’ va R° tlly ¥ con dugc thé bing tir mot dén ba nhém hydroxy, metyl, amino,
alkylamino va dialkylamino; va tity y khi hai phén tir thé R nim trén cac nguyén t lién
k8, dugc két hop dé tao thanh vong dang vong cacbon ngung tu c6 nim hodc séu canh.

Theo phuong 4n dugc chon cia sang ché, C' dugc chon tir:
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YosNelucUN<UN <N
Oy L L, L
a/@: EQ:\HQ EQN e EQDZF
/@Q ’E@[CHZCHs DQ\D a/@NQ
Oy 5, L 2,

H3C CH3

E/@zrs 1“«, " va "m/qgw

Quay trd lai cong thirc I, phin tir thé C?, theo mo6t phwong 4n, duge chon tir nhém
bao gdm phenyl, naphtyl, pyridyl va indolyl, m&i phan tir thé tiy ¥ dugc thé bing tir 1
dén 3 ph'?ln tir thé R2. Tt hon 13, mdi R? doc 18p duoc chon tir nhém bao gdm halogen,
-Rf va -ORY; trong d6 mbi R* doc 14p dugc chon tir hydro, Cyg alkyl, va Cyg haloalkyl;
mdi Rf doc 1ap duoc chon tir nhém bao gém Cis alkyl, Cy_g haloalkyl, Cs. xycloalkyl,
heteroxycloalkyl va heteroaryl, va trong d6 phn béo va vong ctia R? va Rf tuy y con
duoc thé bing tir mot dén ba nhoém halogen, hydroxy, metyl, amino, alkylamino va
dialkylamino. Theo cdc phuong &n dugc chon cua sang ché, C? dugc chon tir nhém bao

gom:
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_ Cl OCHg3 va
F |

Phan tir thé C3, theo mot sb phwong 4n, dugc chon tir nhém bao gdm Cs alkyl,
Cs6 xycloalkyl, Cs;¢ xycloalkylC,,alkyl, phenyl, pyridinyl, pyrazolyl, piperidinyl,
pyrolidinyl, piperidinylmetyl va pyrolidinylmetyl, mdi phan tir thé nay tiy y dugc thé
béng tr 1 dén 3 phﬁn tr thé R®. T8t hon 13, m3i R® doc 13p dugc chon tir nhém bao g(“)m
halogen, -R’, -CO,RE, -CONRER", -NR"C(O)RE, -NR"C(O),R!, -NRER", -ORE, -X*-R/,
X*NRER", -X*-CONRER", -X*-NR"C(O)RE, -NHR! va -NHCH,R/, trong d6 X* 1a C;3
alkylen; mdi R® va R" doc lap dugc chon tir hydro, Cyg alkyl, Cs;4 xycloalkyl va Cig
haloalkyl, hogc khi dugc gén vado clng nguyén tir nito, thi ¢6 thé duoc két hop véi
nguyén tir nito niy dé tao thanh vong c6 nim hoc sau canh c6 tir 0 #n 1 nguyén tir khac
loai bd sung @& 1am cac nhanh vong dugc chon tir N, O hodc S va tiy y duoc thé bing
m6t hodc hai oxo; mbi R! doc 1ap dugc chon tir nhdm bao gém Cis alkyl, Cy_g haloalkyl,
Cs.¢ xycloalkyl, heteroxycloalkyl, aryl va heteroaryl; va mdi R! dugc chon tir nhém bao
gdbm Cs¢ xycloalkyl, pyrolinyl, piperidinyl, morpholinyl, tetrahydrofuranyl, va
tetrahydropyranyl, va trong d6 phin béo va vong ctia R& R”, R va R! tly y con duge thé
bing tr mot dén ba nhém halogen, metyl, CFs;, hydroxy, amino, alkylamino va
dialkylamino. Theo cdc phuong 4n dugc chon cia séng ché, ¢ duoc chon tir nhém bao

gom:
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Theo cac phuong 4n khac, C* duoc chon tir nhém bao gbm:
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Quay trd lai cong thirc I, X t6t hon 13 H.
Céc cong thirc phu cuia cong thire I:

Theo mét phuong 4n ciia sang ché, hop chit c6 cong thire I ¢6 cong thirc phu Ia:

Xj\N,d
H

c?2 "o (Ia).

Theo phuong 4n thit hai ctia séng ché, hop chét c6 cong thirc I c6 cong thirc phu
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X 1
(ﬁN/C
., H

N~ “c®

A

c? ~o (Ib).

Theo phuong 4n thtt ba clia séng ché, hop chét cé cong thirc I ¢6 cong thirc phu

= |
N~ X!
H
N~ ~c8
XX
(R2)m \J/go .
Z Ic)

trong d6 X' dugc chon tir nhém bao gdm N, CH va CR'; chi sé dudin 1a sé nguyén nim

trong khodng tir 0 dén 2; X? duogc chon tr nhém bao gém N, CH va CR?; va chi s dusi

Ic:

m 13 s§ nguyén ndm trong khoang tir 0 dén 2.

Theo phuong 4n thi tu clia sing ché, hop chat c6 cong thic I ¢6 cong thirc phy

? flR1

“\\J\N \X1y ( )n

(A
N~ c?

R /\Xi/go
Z (Id)

trong d6 X' duoc chon tir nhém bao gdm N, CH va CR!; chi s§ dudin 1a sé nguyén nim

Id:

trong khoang tir 0 dén 2; X2 duoc chon tir nhém bao gém N, CH va CR? va chi s6 dudi

m 13 s§ nguyén ndm trong khoang tir 0 dén 2.

Theo phuong 4n thtt nim clia sang ché, hop chit c6 cong thirc I c6 cong thic phy

ﬁ\ f\) TR,
Kj/g O—(R o
R
(Ie)
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trong d6 chi s6 dudi p 1a s6 nguyén ndm trong khoang tir 0 dén 3; X! dwoc chon tir nhém
bao gdm N, CH va CR'; chi s§ duéi n 13 s§ nguyén nim trong khoang tir 0 dén 2; X>
duoc chon tr nhom bao g@)m N, CH va CR? va chi s§ dudi m 1a s nguyén ndm trong

khoang tir 0 dén 2.

Theo céc phuong 4n dugc chon khac, hop chét theo sang ché dugc biéu thi bing:

R o /@[R1 o R
J Q
O\‘\\\ﬁ\N/@R1 O K \\JJ\ R1 O\\\\‘ J\N R1
H
“ CH3

CHy N

2 177N
5 /& e @ (G C[g e
0]
R2

(e’) (Ie’) y
trong d6 tAt ca cac phén tir thé R!, R? va R?, v chi s6 dudi p ddu c6 nghia nhu duogc dua

ra d6i voi cong thic L.

Theo céc phuong 4n dugc chon khac, hop chét theo sang ché dugc biéu thi bing:

|L /[::[;; JL /E::[ Eitjwjlﬁ/[::j:R1
CH3 O_(Rs) CH3 ©\ CH; N O\
Ko o &

(Ie’) (Ie’) (If)
trong d6 tht ca cac phén tir thé R' va R?, va chi sé dudi p déu c6 nghia nhu dugc dua ra
d6i voi cong thirc L.

Theo nhém phuong an duge déc biét uu tién, hop chét theo sang ché dugc bidu thi
bing cong thirc (Ie®), trong d6 R 13 phin tir thé dugc chon tir nhém bao gdm -NRER”,
-NHR/ va -NHCHsz, va mdi R&, R va Rl c6 nghia nhu dugce dua ra dbi véi cong thire L

Theo nhém phuong 4n duoc dic biét wu tién khac, hop chét theo sang ché duoc
bidu thi bing cong thic (Ie®), trong d6 R> 1a phin tir thé dwoc chon tir nhém bao gdm
“X*NRERP, -X*-RJ va -X*-NR"CORS, va mdi trong sb X*, R&, R" va R! c6 nghia nhu dugc

dua ra do6i véi cong thuc 1.
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Hop chét theo sang ché c6 cong thirc I c6 thé ton tai & cac dang ddng phan khong
d6i quang khac nhau, vi dy, phin tir thé C' va C? trong cong thirc phu Ia va Ic c6 thé 1a
cis d6i v6i nhau hojic trans dbi véi nhau. Nhu duoc st dung & day, thuit ngit cis hodc
trans dugc st dung theo nghia thong thudng clia chiing trong linh vurc héa hoc, tic 1a dé
chi vi tri cia céc phan tir thé véi nhau so véi mit phéng quy chiéu, vi dy, lién két doi,
hodc hé vong, nhu h¢ vong loai decalin hodc h¢ vong hydroquinolon: trong chét déng
phén cis, cac phén tir thé nim & cling mot phia ctia mit phing quy chiéu, trong chit ddng
phén trans, cdc phan tir thé nim trén céc phia d6i dién nhau. Ngoai ra, cc ciu hinh riéng
khac nhau cﬁng dugc dé xuét boi sang ché, cling nhu cac rotame riéng biét. Cac ciu hinh
riéng 13 c4c chit ddng phan cdu hinh riéng ma c6 thé khac nhau béi sy quay khoang mot
hodc nhiéu lién két o. Rotame 13 dang cdu hinh riéng ma khéc nhau béi sy quay khoang

chi mot lién két o.
Diéu ché cac hop chit

Ngudi c6 hidu biét trung binh trong linh vuc k§ thuat nay s& nhén thiy ring c6
nhiéu phuong phap sin c6 dé tdng hop céc phan tir dwoc néu trong cic diém yéu clu bao
ho. Nhin chung, phuong phép hitu ich dé tdng hop céc hop chéit dwoc néu trong céc didm
yéu ciu bao hd gdm bbn phin, ma c6 thé dugce tién hanh theo trinh ty bit ky: tao thanh
vong piperidin, thiét 1ap hai amit lién két, va thiét 1ap va/hodc cai bién cdc nhém chirc
trén C', C2, va C’.

Mot s6 phuong phap dé diéu ché hop chét dugc bao ho dwgc minh hoa dudi day
(phuong trinh 1-6).
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Céc phuong trinh 1-4 biéu thi mot s6 phuong phap tao thanh vong piperidin. Viéc
lién hop & vi tri 2 ctia vong pyridin c6 thé dugc thyc hién théng qua su lién hop qua
trung gian kim loai chuyén tiép nhw dwoc thé hién trén phwong trinh 1-2, hogc phan g
cdng dugc xuc tac bai kim loai cla loai kim loai hitu co nhu zincat hodc mudi magie
(phuong trinh 3). Tiép theo viéc lién hop & vi tri 2, viéc hydro héa qua trung gian kim
loai chuyén tiép cta vong pyridin tao ra hé vong piperidin (phwong trinh 1-3). Phuong
phép khic tao ra sy tinh tao ctia B-axit amin dbi v6i vong piperidin nhu dugc md ta trong
phuong trinh 4. Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thust ndy s& nhan thiy
réng nhidu phuong phép tdng hop c6 thé tao ra piperidin duge thé, bao gdm sy tao vong
C-C hodc C-N cua céc tién chét khong vong théng qua sy alkyl héa hodic phan tng trao
d6i dong vong. Hoéa hoc 14p thé twong dbi c6 thé dwoc didu chinh béi nhiéu phuong
phép, bao gém tinh chon loc bé mit trong budc hydro héa. Héa hoc 13p thé tuyét dbi
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ciing c6 thé dwogc diéu chinh théng qua nhiéu phuong phép, bang cach sir dung céc phbi
tir khong d6i xtmg ho#ic chét phu trg khong ddi ximg, phan tich cic chit ddng phan
khong d6i quang khéng d6i xting, str dung nguyén liéu ban dau khong d6i xtmg, hodc
hoa tan lai theo cach cb dién. Hop chét v6i héa hoc lap thé 2,3-trans c6 thé c6 héa hoc
1ap thé twong dbi dugc diéu chinh trong qua trinh tao thanh piperidin, hodc c6 thé thu
dugc thdng qua sy epime hod 2,3-cis piperidin nhu dugc minh hoa trong phuong trinh 5.

o) 0
\\‘jJ\N’C1 Bazo N’C1 .
H H Phuong trinh 5
N~ “c3 N~ g3
c?" o c? ’J*o

Viéc axyl hoa vong piperidin dugc mo ta trong phuong trinh 6. Trong trudng hop
phuong trinh 6, X ¢6 thé duogc chon tir nhém thich hop nhu OH, ClI va F, hodc tir nhém
bét ky c6 kha ning hoat héa nhém cacbonyl d& cong amin (vi du, OSu, imidazol, v.v.).
Céc phan {mg lién hop ndy c6 thé dugc trg gitip bang cach sir dung cic bazo v6 co hodic
hitu co, chit hoat héa nhw HBTU, va ca béng cac chét xuc tac, cu thé 1a béng céc chit
xuc tac d4 biét trong linh vuc k¥ thudt ndy ma trg gitp viéc tao thanh lién két amit, nhu
DMAP, HOBT, v.v.. C4c thinh phin lién hop di kém thich hgp bao gdm axit carboxylic
va piperidin, axyl florua va amin va v.v.. Ngudi c6 hiéu biét trung binh trong linh vuc k¥
thuat nay s& nhén thiy ring c6 thé c6 cac hdn hop khic ma ciing s& tao ra san phim
mong mudn.

X

0
WU C’J*o

(0]
“‘JJ\OR
O OR O' Phuong trinh 6

’, 13
N o3 N~ C
c2” o
Nhiéu phuong phép duoc mé ta trén diy di dwoc sir dung dé didu ché hop chét
theo sang ché, mot s6 phuong phép trong d6 duoc mo ta trong phén vi du.
Ho céc hop chét cu thé dugc dic biét quan tdm c6 cong thirc I gdm hop chét,

mudi, hydrat va rotame dugc dung ctia chiing, nhu néu trén Fig. 1.
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III. Duwoc phim

Ngoai hop chét dugc dé xudt trén ddy, duoc phdm dé didu bién hoat tinh C5a &

ngudi va dong vat thuong s& chira chit mang hoic chit pha lodng dugc dung.

Thuat ngt "duoc phém" nhu duge str dung & day duge du dinh gdm san phim bao
g(‘A)m cac thanh ph'?ln cu thé véi luong cu thé, cling nhu san phém bét ky ma tao ra, truc
tiép hogic gian tiép, tir hdn hop clia cac thanh phin cu thé véi luong cu thé. Thust ngit
"duoc dung" c6 nghia 13 chit mang, chét pha losng hoic ta dugc phai tuong thich dugc

v6i cac thanh phan khéc ctia dugc phim va khong ddc véi dbi tuong nhan ching.

Dugc phim d sir dung hop chét theo sang ché c6 thé c6 mit mot cach tién logi &
dang don vi liéu lwong va c6 thé duoc bao ché theo phuong phép bét ky trong sb cac
phu'orhg phép d3 biét rd trong linh vuc duge phim va phan phdi thudc. T4t ca cac phuong
phap déu gdm budc dua thanh phin hoat tinh két hop voi chit mang ma tao thanh mot
ho3c nhiéu thanh phin phu. Nhin chung, dugc phdm dugc bio ché bing cach dwa mot
céch ddng déu va k¥ thanh phan hoat tinh két hop v6i chit mang long hodc chét mang
rin di nghién min hojc ca hai, va sau d6, néu cin, tao hinh san phdm thanh ché phdm
mong mudn. Trong dugc phdm, hop chit hoat tinh dugc bao gdm véi lugng da dé tao ra

tac dung mong mudn trong tién trinh hojc tinh trang bénh ly ctia bénh.

Duoc phdm chira thinh phén hoat tinh c6 thé & dang thich hop d& ding qua dudng
miéng, vi du, dudi dang vién nén, vién thudc det va tron, vién thudc hinh thoi, hdn dich
trong nudc hodc trong dau, bot hoic hat d& phén tan, nhii twong va cac thé tu nhii hoa
nhu duge md 4 trong don yéu ciu cép patent M§ s6 2002-0012680, vién nang ctng hoic
mém, sird, con ngot, dung dich, cao d4n m4, gel ding qua dudng miéng, gdm nhai, vién
nén nhai duogc, bot sti bot va vién nén sui bot. Dugc phém dugc dy dinh dé ding qua
dudng miéng c6 thé duoc bao ché theo phuong phap bat ky da biét trong linh vyc bao
ché duoc phém va céac dugc phém nhu vay cé thé chira mot hogic nhiéu chét dugc chon tir
nhoém bao gém chét 1am ngot, chét tao huong, chét tao mau, chét chéng oxy héa va chét
bao quan dé tao ra ché phém d& chiu va c6 vé ngoai wa nhin v& mit dugc hoc. Vién nén
chira thanh phén hoat tinh trong hdn hop véi céc ta dugc duoc dung khong doc ma thich
hop d& san xuét vién nén. Cic t4 dugc ndy c6 thé 13, vi du, chit pha loéng tro, nhu
xenluloza, silic dioxit, nhdm oxit, canxi cacbonat, natri cacbonat, glucoza, manitol,

sorbitol, lactoza, canxi phosphat hodc natri phosphat; chét tao hat va chét lam phén ra, vi
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dy, tinh bdt ngd, hodc axit alginic; chét lién két, vi du, PVP, xenluloza, PEG, tinh bdt,
gelatin hodc acacia, va chit 1am tron, vi dy, magie stearat, axit stearic hoac bdt talc. Vién
nén c6 thé khong dugc bao hodc ching cé thé dugc bao, tan trong rudt hodc theo cach
khac, bing céc k§ thuat da biét dé lam cham sy phan rd va hip thu trong dai da day-rudt
va nho d6 tao ra tadc ddng kéo dai trong khodng thoi gian 1au hon. Vi dy, nguyén liéu kéo
dai thoi gian nhu glyxeryl monostearat hogic glyxeryl distearat c6 thé dwoc sir dung.
Chung ciing c6 thé dugc bao bing cic k¥ thuit dugc mé ta trong cic Patent M§ sb
4,256,108; 4,166,452; va 4,265,874 dé tao ra vién nén tri lidu thim thu dé giai phong co
kiém soét.

Dugc phim dé sir dung qua dudng miéng ciing c6 thé c6 mit & dang vién nang
gelatin ctmg, trong d6 thanh phan hoat tinh dwoc tron v&i chét pha long rén tro, vi du,
canxi cacbonat, canxi phosphat hogc cao lanh, hoc & dang vién nang gelatin mém trong
d6 thanh phén hoat tinh dugc tron véi nurde hodc moi trudng dau, vi duy, dau lac, parafin
16ng, hoic diu 6liu. Ngoai ra, nhii trong c6 thé dugc diéu ché véi thanh phin khong tron
14n duoc véi nude nhu ddu va duoge 1am 6n dinh nhd chit hoat dong bé& m3t nhu mono-

diglyxerit, PEG este va cac chit trong tur.

Hbn dich trong nudc chira nguyén lidu hoat tinh trong hdn hop véi ta duoc thich
hop dé san xuét hdn dich trong nuéec. T4 duge ndy 13 chét tao hdn dich, vi dy, natri
carboxymetylxenluloza, metylxenluloza, hydroxypropylmetylxenluloza, natri alginat,
polyvinyl-pyrolidon, gdm tragacan va gém acacia; chit phan tan hogc chit thdm wét c6
thé 13 phosphatit c6 trong tw nhién, vi du, lexitin, hoc san phdm ngung tu cta alkylen
oxit véi axit béo, vi du, polyoxyetylen stearat, hodc san phdm ngung tu ciia etylen oxit
véi rugu béo mach dai, vi du, heptadecaetylenoxyxetanol, hodc san phdm ngung tu ciia
etylen oxit vdi este khong hoan toan thu dugc tir axit béo va hexitol nhu polyoxyetylen
sorbitol monooleat, hodc san phdm ngung tu cla etylen oxit véi este khong hoan toan thu
duoc tur axit béo va hexitol anhydrit, vi du, polyetylen sorbitan monooleat. Hén dich
trong nudc cling ¢ thé chtira mot hodc nhidu chét bao quan, vi du, etyl, hodc n-propyl,
p-hydroxybenzoat, mt hodc nhiéu chét tao mau, mot hodc nhidu chit tao huong, va mot

hodc nhiéu chat 1am ngot, nhu sucroza hogc sacarin.

Hbn dich trong diu c6 thé dugc phdi tron bing cach tao hdn dich thanh phin hoat

tinh trong dau thyc vat, vi du, diu lac, ddu dliu, dau ving hoac dAu dira, hodic trong dau
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khoang nhu parafin 1ong. Hon dich trong dau nay c6 thé chira chét lam dic, vi du, sép
ong, parafin rén hodc ruou xetylic. Co thé bd sung chét 1am ngot nhu cac chét néu & trén,
va chét tao huong d& tao ra ché phdm d& chiu ding qua duong miéng. Cac dugc phim

ndy c6 thé dugc bao quan bing céch bd sung chit chéng oxy héa nhur axit ascorbic.

Bot va hat phén tan dugc thich hop dé diéu ché hdn dich trong nudc b'fmg cach bd
sung nudc tao ra thanh phin hoat tinh trong hén hop véi chét phén tan hodc chit thim
wét, chit tao hdn dich va mot hodc nhidu chit bdo quan. Chat phén tin hodc chit thim
wét va chit tao hén dich thich hop dugc léy 1am vi duy 13 cac chit da dugc dé cap trén
day. Céc chét phu gia bd sung, vi du, chit 1am ngot, chat tao hwong va chit tao mau ciing
c6 thé c6 mit.

Duoc phdm theo sang ché ciing c6 thé & dang nhii twong dau trong nudc. Pha déu
c6 thé 13 diu thyc vat, vi dy, dau 6liu hodic diu lac, hodc diu khoéang, vi du, parafin long
hodic hdn hop clia cac diu nay. Cac chit nhii héa thich hop c6 thé 1a gom cé trong tu
nhién, vi dy, gbm acacia hodc gém tragacan, phosphatit c6 trong ty nhién, vi dy, dau
tuong, lexitin, va este hodc este khong hoan toan thu dugc tir axit béo va hexitol
anhydrit, vi du, sorbitan monooleat, va cdc san phdm ngung tu ctia este khong hoan toan
ndy voi etylen oxit, vi du, polyoxyetylen sorbitan monooleat. Nhii twong cling c6 thé

chira chit 1am ngot va chét tao hwong.

Xi 10 va cdn ngot cé thé duoc phéi tron v6i chit lam ngot, vi du, glyxerol,
propylen glycol, sorbitol hoic sucroza. Ché phim niy ciing c6 thé chira chét 1am diu
chimg viém, chit bao quan va chit tao huong va chit tao mau. Dung dich ding qua
dudng miéng c6 thé duge didu ché két hop véi, vi du, xyclodextrin, PEG va chit hoat

dong bé mit.

Dugc phim c6 thé & dang hdn dich trong nuéc hogc dau vo tring c6 thé tiém
duoc. Hon dich nay c6 thé duoc phdi tron theo linh vuc da biét bing cach sir dung chit
phén tan hodc chét thAm w6t va chét tao hdn dich thich hop da néu & trén. Ché phim vo
trung cé thé tiém duoc ciing c6 thé 12 dung dich hodc hdn dich v6 tring c6 thé tiém duoc
trong chét pha lodng hoic dung méi khong ddc chép nhan duge ngoai dudng tiéu héa, vi
du nhu dung dich trong 1,3-butan diol. Trong sb cc chét din thubc va dung maéi chép
nhén duge, c6 thé dugc sir dung 13 nude, dung dich Ringer va dung dich natri clorua

déing truong. Ngoai ra, ddu khong bay hoi, vd tring thudng dugc sit dung lam dung mai
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hodc méi trudng tao hdn dich. i v6i muyc dich nay, co thé st dung dau nhat khong bay
hoi bét ky gdm mono- hoic diglyxerit téng hop. Ngoai ra, ¢6 thé str dung axit béo nhu

axit oleic d€ di€u ché céac chat co thé tiém duoc.

Hop chét theo sang ché ciing c6 thé dugc st dung & dang thubc dan dé ding
thudc qua truc trang. Céc dugc phidm nay cé thé duge bao ché bang cach tron thubc véi
t4 dugc khong kich thich thich hop, t4 dugc nay 13 chit rin & nhiét 9 binh thudng nhung
13 chét 16ng & nhiét d ciia truc trang va do d6 sé& tan chay trong truc trang dé giai phong
thubc. Cac nguyén liéu niy gdm bo cacao va polyetylen glycol. Ngoai ra, hop chit c6 thé
dugce sir dung bing cach phan phdi qua mét nhd dung dich hodc thubc m&. Ngoai ra, su
phan phdi qua da ctia hop chét theo sang ché c6 thé dugc thuc hién bén_g miéng dén ion
hoéa va cac miéng dan tuong tu. D8 sur dung tai chd, c6 thé st dung kem, thuéc ma, gel,
dung dich hosc hén dich, v.v. chira hop chét theo sang ché. Nhu dugc sir dung & day, str

dung tai chd ciing c6 nghia 12 bao gdm ca st dung thudc stic miéng va rira miéng.

Céc hop chét theo sang ché ciing c6 thé dugc lién hop véi chit mang 13 polyme
thich hop @ 1am chét mang thudc cé thé nhim dich. Cic polyme nay c6 thé bao gdm
polyvinylpyrolidon, pyran copolyme, polyhydroxy-propyl-metacrylamit-phenol,
polyhydroxyetyl-aspartamit-phenol, hodc polyetylenoxit-polylysin dugc thé bing cac
gbc palmitoyl. Hon nita, hop chét theo sang ché c6 thé dugc lién hop véi chit mang 13
nhém polyme d& bj vi sinh vat ph4 hily hiru dung dé dat dugc dugc su giai phéng thude
c6 kiém soét, vi dy, axit polylactic, axit polyglycolic, copolyme ctia axit polylactic va
axit polyglycolic, polyepsilon caprolacton, axit polyhydroxy butyric, polyorthoeste,
| polyaxetal, polydihydropyran, polyxyanoacrylat va copolyme khdi duoc lién két chéo
hoic ludng tinh ctia hydrogel. Polyme va nén polyme ban thAm cé thé dugc tao thanh vat
phém duoc tao hinh, nhu van, 6ng nhén tao, 6ng, bd phan gia va cac vat phim dugc tao
hinh twong tw. Theo mdt phuong 4n clia sang ché, hop chat theo sang ché dugc lién hop
v&i polyme hodc nén polyme ban thdm ma duoc tao thanh dudi dang 6ng nhan tao hodc

thiét bi ghép dng nhan tao.
IV. Phwong phap diéu tri bénh va roi loan dwoc diéu bién béi C5a

Céc hop chit theo sang ché c6 thé dugc ding 1am céc chit chi vén, (t6t hon 13)
chét dbi khang, chét chu van mot ph?m, chét chil vAn nguoc, cta thu thé C5a trong nhiéu

trudng hop, ca in vitro va in vivo. Theo mot phuong 4n, hop chit theo sang ché 13 chét
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d6i khang C5aR ma c6 thé duoc str dung dé e ché sy lién két ctia phéi tir thu thd C5a (vi
du, C5a) v6i thy thé C5a in vitro hojc in vivo. Nhin chung, cic phwong phap ndy gdm
bude cho thy thé C5a tiép xtc v6i mdt hogic nhiu chit didu bién thy thé C5a nhu duoc
d& xudt & day voi lugng dd, trong diéu kién c6 mit phéi tir thu thé C5a trong dung dich
nudc va theo cach khéc trong céc didu kién thich hop dé phdi tir nay lién két véi thy thé
C5a. Thu thé C5a c6 thé c6 mit trong hdn dich (vi dy, trong ché phim t& bao hoic mang
da dugc phan lap), trong té bao da dugc nudi ciy hosc di dugc phén lap, hodc trong md

hodc co quan.

T6t hon 13, lugng chat diéu bién thu thé C5a dugc tiép xic véi thu thé nay cin
phai du d8 vrc ché lién két C5a véi thy thé C5a in vitro nhu dugce x4c dinh, vi dy, sir dung
thir nghiém lién két phdi tir c6 tinh phéng xa, thir nghiém huy dong canxi, hodc thir

nghiém héa tng dong nhu dugc md ta & day.

Theo mét phuong 4n cia sang ché, cac chit didu bién C5a theo sang ché duge st
dung d& diéu bién, tbt hon néu 12 tc ché, hoat tinh truyén tin hiéu cta thu thé C5a, vi dy,
bing cach cho mot hodc nhiéu hop chét theo sang ché tiép xuc véi thu thé C5a (in vitro
hoic in vivo) trong cic diéu kién thich hop d& lién két (cac) chét didu bién voi thy thé.
Thuy thé c6 thé c6 mit trong dung dich hodc hdn dich, trong ché phim t& bao da duoc
nudi cdy hoic dd dugc phan 1ap hodc trong bénh nhan. Sy didu bién bit ky hoat tinh
truyén tin hidu c6 thé dugc danh gia bang cach phat hién su anh hudng dén sy huy dong
canxi ion canxi hodc bing cach phét hién anh hudng dén qué trinh hoéa tmg d6ng té bao
duoc didu tiét boi thu thé C5a. Nhin chung, lwgng hitu hidu cta (cic) chit didu bién C5a
14 lugng du @ didu bién hoat tinh truyén tin hidu thu thé C5a in vitro trong thir nghiém
huy d6ng canxi hoic qué trinh héa tmg dong t& bao dugc didu tiét boi thy thé C5a trong
thr nghiém di tra.

Khi hop chit theo sang ché duoc st dung @& trc ché qua trinh héa tmg dong té bao
duoc diéu tiét boi thu thé C5a, tdt hon néu 13 qué trinh héa ing dong bach cu (vi dy,
bach cu trung tinh), trong thir nghiém héa tmg ddng in vitro, phwong phép niy gdm
budc cho cac té bao mau tring (cu thé 13 cic t& bao méu tréng ctia dong vét linh trudng,
dic biét 1a cac té bao méu trdng clia nguoi) tiép xtc véi mot hodic nhiu hop chét theo
sang ché. T6t hon néu ndng d6 nay 13 ¢t dé trc ché qué trinh héa img d6ng clia céc té bao

mau tring trong thir nghiém héa tmg ddng in vitro, sao cho mirc d6 héa timg dong dugc
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quan st théy trong thir nghiém dbi chimg 1a cao hon mét cach dang k&, nhu duge mo ta
trén ddy, so véi muc quan sat thdy trong thir nghiém ma hop chét theo sang ché dugc bd

sung vao.

Theo phuong 4n khéc, hop chit theo sang ché con c6 thé dugc sir dung dé didu tri
cho bénh nhan méc céc tinh trang bénh Iy d4p Gmg voi su didu bién thu thd C5a. Nhu
dugc st dung & day, thuat ngit "diéu tri" hodc "sy diéu tri" gém ca sy didu tri 1am cai
bién bénh va su diéu trj tridu chimg, c6 thé 13 phong ngira (tic 13, trude khi bit ddu c6
céc triéu chimg, dé ngin ngira, 1am chim hoic 1am gidm muc d6 nghiém trong cua céc
tridu chig) hoic tri liéu (tirc 13, sau khi bit diu c6 cac triéu chimg, dé lam giam muc do
nghiém trong va/hodc khoang thoi gian kéo dai céc triu ching). Nhu dugce sit dung &
day, tinh trang bénh ly dugc xem 1a "dap tmg véi sy didu bién thu thé C5a" ndu qué trinh
diéu bién hoat tinh thu thé C5a tao ra su giam hoat tinh khong thich hop cta thy thé C5a.
Nhu dugce st dung & ddy, thuat ngit "bénh nhan" bao gdm dong vit linh truéng (cu thé 1a
ngudi), cac dong vat bau ban dugc nudi (nhu chod, meo, ngua, va cac dong vat tuong ty)
va vat nudi (nhu gia sic, lon, clru, va cac vat nuéi tuong ty), voi lidu nhu dugc mé ta &

day.
" Céc tinh trang bénh 1y c6 thé dugc didu tri bing cach diéu bién C5a:

R&i loan ty mién-- vi du, viém khép dang thép, luput ban do hé théng, hoi chimg
Guillain-Barre, viém tuy, viém than luput, viém than-tiéu ciu luput, bénh vay nén, bénh
Crohn, viém mach, hdi chimg rudt d& bi kich tmg, bénh viém bi co, chimg xo cing rai
réc, bénh hen phé quan, pemphigut, dang pemphigut, bénh cimg da, bénh nhuge co ning,
tinh trang tan méu va giam luong tiéu cdu tw mién, hdi ching Goodpasture (va viém
than-tiéu cdu va chimg Xuét huyét phéi c6 lién quan), viém mach mién dich, sy dao thai

ménh ghép m, sy dio thai manh co quan cdy ghép; va cac bénh tuong ty.

Céc rbi loan viém va céc tinh trang bénh 1y c6 lién quan-- vi dy, giam bach ciu
trung tinh, bénh nhiém khuén, s6c nhidm trung, bénh Alzheimer, chiing xo cling rai rac,
bénh dot quy, bénh viém rudt (IBD), chimg viém c6 lién quan dén céc vét bong nghiém
trong, tdn thuong phéi, va tdn thuong tai trdi mau - thiu méau cuc b6, viém xuong khép,
cling nhu hoi chimg suy ho hép cip (& ngudi trudng thanh) (ARDS), rbi loan tic nghén
phdi man tinh (COPD), hdi chimg dap tmg viém hé thdng (SIRS), bénh v& da dj img do

di truyén, bénh vay nén, bénh may day man tinh va hgi chimg loan chtrc ning da co quan
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(MODS). Ciing duoc bao gbm 14 di chiing bénh 1y c6 lién quan dén bénh d4i thio duong
phu thudc insulin (bao gdm bénh vong mac tiéu dudng), bénh than luput, viém than
Heyman, viém thin giéng nhu mang va c4c dang khac cta viém than-tiéu ciu, dap tmg
nhay cdm do tiép xtic, va chimg viém do sy tiép xtc clia mau véi cac bé mit nhin tao ma
c6 thé gy ra sy hoat héa bd thé, nhwr xay ra, vi du, trong qué trinh tudn hoan bén ngoai
co thé ctia mau (vi dy, trong qua trinh thdm tach méu hoic qua may tim-phdi, vi du, c6
lién quan dén phiu thuit mach nhw ghép dudng tit dong mach vanh hoic thay thé van
tim), hodc c6 lién quan dén sy tiép xtc v6i cdc mach nhan tao hodic cac bé mat vat chira
khéc (vi duy, thiét bi tro giup tdm thit, may tim nhén tao, éng truyén, tai giltt m4u, phuong
phap didu tri bing huyét twong dd tinh ché, phuong phdp thu gom tiéu ciu
(plateletpheresis), va cac thiét bi tuong ty). Ciling dugc bao gbm 13 bénh c6 lién quan dén
tbn thuong tai tudi mau/thiéu mau cuc b, nhur cac bénh do cac vat ghép gay ra, bao gdm
chy ghép co quan rin, va cac hoi ching nhu tdn thuong tai twéi mau thidu mau cuc bo,
viém rudt két thidu mau cuc bd va bénh thiéu méau cyc bd tim. Hop chét theo séng ché
cling c¢6 thé hitu dung @& diéu tri chimg thodi hod diém vang c6 lién quan dén tudi tac
(Hageman et al, P.N.A.S.102: 7227-7232, 2005).

R6i loan tim mach va mach méu no--vi duy, ching nhdi mau co tim, ching huyét
khéi dong mach vanh, chimg bit kin mach, ching t4i bit kin mach sau phiu thuat, bénh
x0 vita dong mach, tén thuong hé than kinh trung wong do chén thuong, va bénh thiéu
mau cuc bd tim. Theo mot phuong 4n, lugng hitu hidu ctia hgp chit theo sang ché c6 thé
duoc ding cho bénh nhén c6 nguy co bi nhéi mau co tim hosc chimg huyét khéi (tirc 13,
bénh nhén dugc nhan thiy 13 ¢6 mot hoic nhiéu yéu t6 nguy co ddi véi chimg nhdi mau
co tim hodc ching huyét khdi, nhu, nhung khong gidi han &, bénh béo phi, hut thudc 14,
huyét 4p cao, ching ting cholesterol-huyét, tién sir truéc ddy hodc do di truyén coa
chimg nhdi méu co tim hoic chimg huyét khdi) d& 1am giam nguy co méic ching nhdi

méu co tim hoc chimg huyét khéi.

Bénh viém mach — Bénh viém mach duogc dic trung boi sy vi€m cac mach. Sy
thAm ctia bach ciu din dén viéc ph4 huy thanh mach, va con dudng bd thé dwoc tin 13
dong vai tro chinh trong viéc khéi dAu sy di tra bach ciu cling nhu géy ra sy tdn hai duge
biéu 16 & vi tri viém (Vasculitis, Second Edition, Edited by Ball and Bridges, Oxford
College Press, pp 47-53, 2008). Céc hop chit duge @ xuét theo sang ché c6 thé duoc sir

dung d& diéu tri chimg viém mach hity bach ciu (leukoclastic vasculitis), bénh u hat
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Wegener, viém nhiéu mach hién vi, hoi ching Churg-Strauss, ban xuét huyét Henoch-
Schonlein, viém da dong mach, viém than-tidu cu tién trién nhanh (RPGN), ching
cryoglobulin-huyét, chimg viém dong mach t& bao khdng 16 (GCA), bénh Behcet va
chimg viém dong mach Takayasu (TAK).

Nhiém HIV va AIDS -- Céc chét didu bién thu thé C5a dugc dé xudt & day c6 thé
duogc st dung dé tic ché sy 1ay nhiém HIV, 1am chdm su tién trién cta bénh AIDS hodc

13m giam mirc 46 nghiém trong ciia céc triéu chimg hosc 1ay nhiém HIV va bénh AIDS.

R4i loan thoai héa thin kinh va cac bénh c6 lién quan -- Theo céc khia canh khéc,
chét d6i khang C5a duogc dé xuét & day cé thé dugc st dung dé didu tri bénh Alzheimer,
chimg xo cing rai ric, va suy gidm chirc ning nhén thic c6 lién quan dén phiu thuat

dudng tét tim-phdi va cac phuong phap c6 lién quan.

Theo mdt phuong 4n clia sang ché, hop chat theo sing ché cé thé duoc st dung dé
diéu tri cac bénh dugc chon tir nhém bao gém bénh nhiém khudn (va céc réi loan c6 lién
quan), bénh COPD, bénh viém khép dang thip, bénh viém than luput va chimg xo cing
rai rac.

Nhin chung, phuwong phédp diéu tri dwoc dé xudt & diy bao gébm budc cho bénh
nhan ding luong hitu hidu ctia mét hoc nhidu hgp chit dugc dé xudt & day. Bénh nhan
thich hop bao gdm bénh nhan mic hosic min cam véi (tic 13, diéu tri phong ngira) réi
loan hodc bénh dugc xac dinh & day. Bénh nhén ti€u biéu cho viée didu tri nhu duge md
ta & day bao gdm dong vat c6 vi, cu thé 13 dong vat linh trudng, dic biét 13 ngudi. Bénh
nhén thich hgp khac bao gém d6ng vat bau ban dwoc nudi nhwr chod, meo, ngua, va cac

dong vat teong tu, hodc dong vat nudi nhu gia stc, lgn, ctru va cac ddng vat tuong tu.

Nhin chung, phuong phap diéu tri dugc mé ta & day bao gdm cho bénh nhén ding
luong hitu hi€u cia mot hodc nhiéu hop chét dugc dé xuit ¢ day. Theo phuong 4n uu
tién, (cac) hop chét theo sang ché t6t hon néu dugc ding cho bénh nhén (vi dy, ngudi)
qua dudng miéng hodc ding khu trd. Lugng hitu higu c6 thé 13 lugng du ¢ diéu bién
hoat tinh thu thé C5a va/hodc lwong du dé 1am gidm hodc lam thuyén gidm céc tridu
ching ctia bénh nhan. Tét hon 13, lwgng dugc ding 13 du dé tao ra ndng d6 ctia hop chét
trong huyét twong (hoic chit chuyén hod c6 hoat tinh ctia n6, néu hop chét 14 tién duoc
chét) du cao @& wrc ché theo cich phat hién dwogc qué trinh héa tmg dong ciia cac t& bao

mAau tring (vi dy, bach cdu trung tinh) in vitro. Cac ché do diéu tri c6 thé thay ddi tuy
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thudc vao hop chit duge sir dung va tinh trang bénh 1y cu thé cn dugc didu tri; d& didu
tri hau hét cac rdi loan, wu tién tin sudt st dung 13 bén 14n mot ngay hodc it hon. Nhin
chung, ché d6 liéu hai 14n mét ngay duoc wu tién hon, trong d6 lifu m3i ngay mot lan
duoc dic biét wu tién. Tuy nhién, cAn phai hiéu ring muc lidu va ché d6 didu tri cy thé
d6i véi bénh nhén cu thé bét ky s& phu thudc vao nhiéu yéu t§ bao gdm hoat tinh ciia hop
chét cu thé dugc st dung, do tudi, thé trong, tinh trang strc khée chung, gidi tinh, ché d6
4n ubng, thoi gian sir dung, dudng ding thudce, téc d6 bai tiét, hdn hop thudc (tic 13, cac
thubc khac dugc ding cho bénh nhin) va mirc d6 nghiém trong ctia bénh cu thé phai trai
qua tri liéu, cling nhur d4nh gi4 ctia bac s7 y khoa ké don. N6i chung, wu tién sir dung lidu
tdi thidu da d_é tao ra viéc tri liéu hitu hiéu. Nhin chung, bénh nhén c6 thé dugc theo doi
vé higu qua trj lidu bing cach sir dung céc tidu chun y té hodc thd y thich hop cho tinh

trang bénh ly cin dugc didu tri hodic cin duoc ngén ngua.

Mirc liéu ndm trong khoang tir 0,mg dén 140mg cho mot kilogam thé trong mdi
ngay 1a hitu ich trong vi€c didu tri hodic ngin nglra cic tinh trang bénh ly c6 li€n quan
dén hoat tinh C5a gay bénh (khoang tir 0,5mg dén 7g cho mdi ngudi bénh mdi ngay).
Luong thanh phin hoat tinh ma c6 thé dwoc két hop voi nguyén liéu chit mang dé tao ra
dang lidu don s& thay dbi tiy thudc vao co thé vat chu cin duge didu tri va cach thic st
dung cu thé. Dang don vi liéu lugng nhin chung s& chira thanh phan hoat tinh véi luong
nim trong khoang tir Img dn 500mg. Pdi véi hop chit duge ding qua dudong miéng,
qua da, trong tinh mach, hodc duéi da, s& t6t hon néu sir dung da lwong hop chét dé dat
duoc ndéng @6 huyét thanh 13 Sng (nanogam)/mL-10pg (microgam)/mL huyét thanh, t&t
hon nita 13 nén sir dung da lugng hop chét @& dat dugc ndng d9 huyét thanh 13 20ng-
1pg/ml huyét thanh, t6t nhit 12 nén st dung du lugng hop chit dé dat duoc ndng do
huyét thanh 13 50ng/m1-200ng/ml huyét thanh. Dbi véi viéc tiém tryc tiép vao mang hoat
dich (dé diéu tri bénh khdp), nén st dung du lugng hop chét @& dat duoc néng dd cuc bd

xap xi 1 micromol.

Tén s6 dung lidu ciing c6 thé thay dbi tuy thudc vao hop chit duoc sir dung va
bénh cu thé dugc didu tri. Tuy nhién, d& didu tri hdu hét cac rdi loan, ché d¢ liéu bdn 14n
mot ngay, ba 14n mot ngay, hodc it hon duge wu tién, véi ché d6 lidu mot 14n mot ngéy
hoic hai 14n mdt ngay duoc dic biét wu tién. Tuy nhién, cin phai hiéu ring, mirc liéu cu
thé d6i v6i bénh nhén cu thé bat ky s& phu thudc vao nhidu yéu t6 bao gdm hoat tinh ctia
hop chét cu thé dugc str dung, do tudi, thé trong, suc khde chung, gidi tinh, ché d6 #n
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ubng, thoi gian st dung, duong ding thudc, va téc do bai tiét, hdn hop thubc (tuc 13,
thudc khéc duoc ding cho bénh nhén), mic d6 nghiém trong ciia bénh cy thé dang trai

qua tri li€u, va céc yéu t0 khéc, ke ca danh gi cua béc si y khoa ké don.

Theo khia canh khéc clia sing ché, hop chit theo sang ché c6 thé dugc sir dung
trong nhiéu tmg dung in vitro va in vivo khéng phai dwoc phim. Vi dy, hop chét theo
séng ché c6 thé dugce danh du va duge ding 1am mAu do dé phat hién va dinh vi thu thé
C5a (ché phim té bao hodic mAu cit mb). Cac hop chét theo sang ché ciing c6 thd dugce
sir dung 1am ddi chimg dwong trong thir nghiém vé hoat tinh thu thd C5a, tirc 13, & dang
chuin d& xac dinh kha ning lién két cia chit img vién véi thu thé C5a, hodc dé 1am cac
vét phong xa cho viéc chup c&t 16p phat xa positron (PET) hoic cho k¥ thuét chup cit 16p
vi tinh phéat xa photon don (SPECT). C4c phwong phép nay c6 thé dwoc sir dung dé xéac
dinh dic diém thu thé C5a trong cac cé thé séng. Vi dy, chét diéu bién thu th8 C5a c6 thé
dugc danh ddu bang cach st dung k¥ thuat bit ky trong s6 nhiéu k§ thuat da biét (vi dy,
danh dAu phéng xa bang nuclit phong xa nhu triti), va duoc 0 véi mAu trong khoang thoi
gian U thich hop (vi dy, dugc x4c dinh bing thir nghiém thir nhat v& khoang thoi gian lién
két). Sau khi 0, hop chit chua dugc lién két dugc loai bo (vi du, bing cach rira), va hop
chit da duoc lién két dugc phat hién bing cich st dung phuong phap bt ky thich hop
cho nhan d4nh ddu duoc st dung (vi du, tu chup béng phong xa hoac dém Iﬂlép nhéy dbi
v6i hop chit duoc danh ddu phéng xa; phuong phap quang phd c6 thé dugc st dung dé
phat hién nhém phét quang va nhém phat huynh quang). Dé 1am dbi chimg, miu dwoc
1am phit hop chira hop chét d3 dugc danh ddu va lugng 16n hon (vi dy, 16n hon gip 10
14n) ctia hop chit chua duge danh d4u c6 thé duge xtr Iy theo cling cach. Lwong 16n hon
ctia nhan d4nh d4u phét hién dugc con lai trong mau thir nghiém so véi trong miu dbi
chimg bidu thi sy c6 mit ctia thu thé C5a trong mAu. Thir nghiém phét hién, bao gdm k¥
thuét tu chup bz"mg phoéng xa thy thé (anh xa thu thé) cua thyu thé C5a trong cac té bao da
duoc nudi céy hodic miu mé c6 thé dugc thyc hién nhu dugc mé ta bai Kuhar trong céc
~ doan tir 8.1.1 dén 8.1.9 ciia tai liéu Current Protocols in Pharmacology (1998) John
Wiley & Sons, New York.

Céc hop chit duoc d& xult & day ciing c6 thé dugc st dung trong nhidu phwong
phép phén tach t& bao da biét rd. Vi du, céc chit diéu bién c6 thé dugc lién két véi bé
mit bén trong cla dia nudi cdy md hoic céc gid d& khac, d8 sir dung lam phéi tir &i lyc

d8 ¢b dinh va nho d6 phén 14p thu thé C5a (vi dy, phan tach cac t& bao biéu hién thu thé)
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in vitro. Theo mdt img dung dugc wu tién, chét didu bién dugc lién két voi chit déanh diu
phat huynh quang, nhu floresxein, dugc tiép xtc voi cac t& bao, ma sau d6 dugc phén
tich (hodc dugc phéan 1ap) béng cach tuyén chon céc té bao duge hoat héa su phét huynh
quang (FACS).

Trén Fig.1, cAu triic va hoat tinh duoc dua ra ddi véi céac hop chét dai dién dugc
mb ta & ddy. Hoat tinh dugc dwa ra ddi v&i thir nghiém lién két nhu dwoc md ta & day 1a
nhu sau: +, 500nM <1C5¢ < 2000nM; ++, 50nM <IC5¢ < 500nM; +++, 5SnM <IC5( <
50nM; va ++++, IC50 < 5SnM.

Vi du thye hién sing ché
V. Vidu

Céc vi dy sau dugc dua ra nhim muc dich minh hoa, nhung khong nhdm muc dich

lam gidi han sang che dugc yéu cau bao hg.

Céc chit phan tmg va dung médi duoc sir dung dudi day c6 thé thu duge tir cac
ngudn cé trén thi truong nhu Aldrich Chemical Co. (Milwaukee, Wisconsin, USA). Phd
'H-NMR duoc ghi trén quang phd ké Varian Mercury 400 MHz NMR. Céc dinh y nghia
duogc dua ra so véi TMS va duge 1ap thanh bang theo thi tu: tinh da bdi (s, vach don; d,
vach d6i; t, vach ba; q, vach bdn; m, da vach) va sb lugng proton. Két qua ciia phép ghi
phé khéi luong dugc béo cdo dudi dang ty s6 ctia khéi luong so véi dién tich, tiép theo 1a
d6 gidu twong dbi ctia mdi ion (trong diu ngodc don). Trong cac vi dy, gid tri don m/e
duoc néu cho ion M+H (hoic, khi dwoc luu y, M-H) chtta cic chit ddng vi nguyén tir
phd bién nhit. M6 hinh chit ddng vi twong timg véi cong thirc duge mong doi trong tat ca
céc trudng hop. Phan tich phép ghi phd khéi ion héa phun dién (ESI) duoc thyuc hién trén
khdi phé ké phun dién Hewlett-Packard MSD c6 sir dung HP1100 HPLC dé phén phdi
mAu. Théng thudng, chit phén tich dugc hoa tan trong metanol & ndng d6 0,1mg/mL va
1 microlit dugc pha v6i dung méi phan phdi vao khdi phd ké, dung cu nay quét tir 100
dén 1500 dalton. T4t ca cAc hop chét c6 thé dugc phan tich theo cach ESI duong, sir
dung axetonitril/nuéc véi axit formic néng d9 1% lam dung mdi phén phdi. Hop chét
dugce néu dudi day cling ¢ thé duoc phan tich theo cadch ESI am, st dung NH4;OAc néng

d6 2mM trong axetonitril/nudc 1am hé phéan phéi.
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Céc chir viét tit duéi day dugc sir dung trong phan Vi du va trong toan bd ban mé

ta sang che nay:

EtOH: Etanol

EtONa: Natri etoxit
THF: Tetrahydrofuran

TLC: Séc ky 16p mong

MeOH: Metanol

Hop chét trong pham vi cta séng ché c6 thé duge tdng hop nhu dwoc mé ta dudi
day, str dung nhiéu phan mg 4 biét d6i v6i ngudi c6 hiéu biét trung binh trong linh vyc
k¥ thut nay. Ngudi c6 hidu biét trung binh trong linh vyuc k§ thuit ndy ciing s& nhan
thdy ring, c6 thé sir dung cic phuong phép thay thé dé tdng hop hop chit dich theo sang
ché, va cac phuong phap dugc mé ta trong toan bd tai lidu ndy 1a khéng c6 tinh gi6i han,
ma dua ra céc con dudng thuc tién va c6 kha ning 4p dung rong rai di vai cac hop chit

duoc quan tam.

Céc phan tir nhit dinh duge yéu ciu bao hd trong don yéu ciu cép patent nay c6
thé tdn tai & cac dang ddng phan dbi anh va dang ddng phan khéng dbi quang khac nhau

va tat ca cac bién thé ciia cac hop chat nay deéu dugc yéu cau bao hg.

Phin m6 t4 chi tiét vé cac quy trinh thir nghiém dugc sir dung dé tdng hop hop
chit quan trong trong ban md ta niy huéng dén cac phan tir ma dugc mé ta boi sb liéu
vét Iy x4c dinh ching cling nhu bdi sw m6 ta chu tric ¢6 lién quan dén ching.

Ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thut ndy cling s& nhén ra ring
trong c4c quy trinh thao tic chuén trong héa hoc hitu co, céc axit va bazo thudng dugc
sir dung. Cac mubi ciia hop chét gbc d6i khi dwoc tao ra, néu ching cé d6 axit hodc d6
bazo bén trong cin thiét, trong cac quy trinh thir nghiém dugc mo ta trong don yéu cu
cAp patent ndy.

Vidul

Toéng hop (3-triflometylphenyl)amit ciia axit cis-1-(2-flo-6-metylbenzoyl)-2-
phenylpiperidin-3-carboxylic
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a) Bb sung Pd(PPhs)s (3,0g, 2,6mmol) vio dung dich chira 2-clo-3-carboxyetylpyridin
(25g, 134,7mmol), axit phenylboronic (21,04g, 172,6mmol) va K,CO; (55,1g, 399mmol)
trong 1,4-dioxan (200mL) va nuéc (200mL). Hon hop phan tmg dugc gia nhiét & nhiét
d6 100°C trong 2 gid. Sau d6, 1am ngudi dung dich xubng nhiét d6 trong phong va loai
bd dioxan trong diéu kién ap suét giam. Chiét 16p nudc thu duoc bing etyl axetat, va lam
kho cac 16p hitu co di két hop (Na,SO4), loc qua xelit, va cb trong didu kién 4p suét
giam, cin dugc tinh ché bing sic ky nhanh (Si0,, EtOAc/hexan 10-100%) d& thu duoc
dn xuét 2-phenylpyridin v6i hiéu sudt 91% (27,98g). LC-MS R (thoi gian luu): 2,45
phut, MS: (ES) m/z 228 (M+H").

b) Bb sung PtO, (800mg, 3,52mmol) vao dung dich chira etyl este ciia axit 2-phenyl-
nicotinic (20g, 88mmol, dugc diéu ché & budc a trén ddy) trong EtOH (60mL) va HCL
dam dic (15mL). Hydro héa h8n hop phan tng bing cach sir dung méy lic Parr & 4p suit
40-45psi (275,79kPa-310,26kPa), trong 1 gid. Sau d6, loc hdn hgp phan tmg qua xelit,
rira bing EtOH, va c6 phan dich loc trong diéu kién 4p suét giamtrong diéu kién 4p suét
giam. Pha lodng cin véi CH,Cl, va rira bing NaHCO; bdo hoa, tinh ché bing sic ky
nhanh (SiO,, 0-20% MeOH/CH,Cl,) thu dugc san phém mong mudn véi hidu suit 85%
(17,4 g). LC-MS R; (thdi gian lwu): 1,73 phut, MS: (ES) m/z 234 (M+H").
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¢) B sung oxalyl clorua (3,2mL, 30,75mmol) vao dung dich chira axit 2-flo-6-
metylbenzoic (3,79g, 24,6mmol) trong CH,Cl, (20mL) trong binh phan tng & nhiét d6
trong phong, sau d6 bb sung lugng c6 tac dung xuc tac cia DMF vao. H8n hop phén tmg
duoc khudy trong 2 gid & nhiét d9 trong phong. Loai bé dung méi va oxalyl clorua du
trong chan khong va 1am kho cin trong méi trudng cé dd chan khong cao trong 20 phut.
Hoa tan axit clorua thu dwgc trong CH,Cl, kho (20mL) va lam lanh xudng nhiét d6 0°C
sau d6 bd sung piperidin da duoc didu ché & bude b (5,56g, 20,5mmol) va Et;N (8,6mL,
61,5mmol) vio. Sau d6, hdn hop duge d& 4m dén nhiét d6 trong phong va khudy qua
dém. Hdn hop phan tmg dugc pha lodng bing CH,Cl, va bb sung nuée vao. Tach céc 16p
va chiét 16p nwéc bing CH,Cl,. Lam khd céc 16p hiru co d4 két hop (MgSOy) va cb trong
diéu kién 4p suat giamtrong diéu kién 4p sudt giam, cin dugc tinh ché bing sc ky nhanh
(SiO,, 10-35% EtOAc/hexan) dé tao ra 7,47g hop chét mong mudn vé6i hiéu suét 99%).
LC-MS R; (thoi gian luu): 2,50 phat va 2,58 phat (hai rotame), MS: (ES) m/z 370
(M+H.

d) B sung dung dich lithi nhém hydrua (2,0M trong THF, 8,2mL, 16,4mmol) vao dung
- dich chira este tlr buée ¢ (2,98g, 8,06mmol) trong THF (100ml) & nhiét d9 0°C. Khudy
dung dich thu dugc ¢ nhiét d§ 0°C trong 2 gio, tai thoi diém ndy, phan tmg dugc hoan
thanh. B3 sung timg giot NaOH gbc nudc ndng d6 15% (625uL) vao d& 1am dimg phan
g, tiép d6 13 H,O (625uL). BS sung thém nudce (1,85mL) vao hdn hop dang keo duc,
va khudy hdn hop trong 1 gid & nhiét d6 trong phong. Sau d6, loc hdn hop qua nit xelit,
va ¢d ph?ln dich lgc trong diéu kién &p suét giamtrong diéu kién &p sult giam, tinh ché
bing séc ky nhanh (SiO,, 33-67% EtOAc/hexan) thu dugc 2,46g san phAm mong muén
(hiu sudt 93%). LC-MS: R, (thdi gian Iuu): 1,90 phut va 2,09 phut (hai rotame), MS:
(ES) m/z 328 (M+H).

e) B6 sung dung dich chira ruou tir budce d (1,42g, 4,33mmol) trong axit axetic (65ml)
vao huyén phi dic chira CrO; (2,61g, 26,Immol) trong H,O (16ml) & nhiét d6 trong
phong. Khudy hdn hop thu dugc & nhiét d6 trong phong cho dén khi phan tmg dugc hoan
thanh (90 phit). Loc hdn hop qua nit xelit va ¢6 phan dich loc trong didu kién 4p sudt
giam trong didu kién 4p suét giam, tinh ché bing séc ky nhanh (SiO,, CH,Cl,:MeOH 3-
10%, tiép d6 14 EtOAc/hexan 50-67%) thu duoc 1,03g san phdm mong mudn (hiéu sudt
70%). LC-MS: R; (thoi gian luu): 1,88 phut va 2,12 phut (hai rotame), MS: (ES) m/z 342
(M+H.
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f) Bb sung 3-triflometylanilin (16,2mg, 0,1mmol, 1,0 duong lugng) vao dung dich chira
axit dugc diéu ché trén day (34,2mg, 0,1mmol) va trietylamin (6 dwong luong) trong
CH,Cl, (ImL). Sau d6, b sung tir tix T3P (95,5mg, 0,15mmol) vio va khuy dung dich
& nhiét d6 trong phong trong 1,5 gi¢. Hon hgp phan tmg duge pha lodng bing CH,Cl,
(1mL), rira bing HCI trong nudce 1IN tiép d6 1a NaHCO; bdo hoa trong nude. Lép hitu co
dugc tach 1am khd trén MgSO, khan, va cb trong diéu kién 4p suét giam, tinh ché bing
sic ky nhanh (SiO,, EtOAc/hexan 5-40%) thu dugc 35mg (hidu suit 73%) san phidm
dudi dang chit rin mau tring. "H NMR (400 MHz, CDCl3) 81,22-2,45 (m, 8 H), 2,93-
3,32 (m, 3 H), 6,77-7,82 (m, 12 H), 9,10 (s, 0,38 H), 9,30 (s, 0,62 H). LC-MS: R; (thoi
gian luu) = 2,88 phut, MS: (ES) m/z 485 (M+H").

Vidu 2

Téng hop N-(3-tert-butylphenyl)-1-(5-clo-3-metylpicolinoyl)-2-phenylpiperidin-3-

HaN E .
(0]
Z | cl CHJCl,, K;CO4 - y N
x> } ~ I H
N Cl

N Cl budc a

carboxamit

PhB(OH),
bude b Pd(PPhg3)4

o)

\IJ\ PtO,, Hy

O‘ _HCVEtOH Z 7N

- H
buéde ¢ N

A 0

N o)
Cl HCTU \\“”\N
| iProEtN O H
. N “y
budc d ©
A e

Cl

a) Bd sung 2-clonicotinoyl clorua (1,05 dwong lugng) da hoa tan trong diclometan khan
(0,5M) vao dung dich chira 3-tert-butylanilin (1 duong lugng) va K,CO; trong nudc
ndng d6 2M (2,2 duong lugng) trong diclometan khan (0,5M) & nhiét 6 0°C trong thoi
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gian 30 phut, va hdn hop phan tng dugc khudy & nhiét do trong phong trong 1,5 gids nita.
Tach céc 16p va chiét 16p nudc bing diclometan. Rira 16p hitu co da két hop bing nuéc
mudi, lam kho (MgS0,), loc va cb dé tao ra amit mong mudn dudi dang chét rén c6 bot
ma dugc st dung nhu viy trong budc tiép theo ma khong can tinh ché thém. MS: (ES)
m/z 289,1 (M+ H"). |

b) B sung Pd(PPhs); (2-5% mol) vao dung dich chtra pyridin amit trén diy (1 dwong
lwong), axit phenylboronic (1,4 duong lugng) va K,CO; trong nuéc ndéng do 2M (2,4
duong lugng) trong toluen (0,7M) va hdn hop phan tmg dwgc gia nhiét & nhiét d6 100°C
qua dém (~12 gid). Sau khi lam ngudi xudng nhiét d6 trong phong, hdn hop phan ung
duoc loc qua xelit va rira nit xelit bing EtOAc. Pha lodng phdn dich loc véi nudc va
chiét bang EtOAc, 1am khd (MgS0y), loc va ¢b va co trong diéu kién ap sut giam, can
dugc tinh ché bing sic ky nhanh ty dong (SiO,, gradien tir 10% dén 100% ctia EtOAc-
hexan) va lam khd trong chan khong @ tao ra 2-phenyl-3-carboxyamitpyridin véi hiéu
suét 60-75%, MS: (ES) m/z 331,2 (M+ H").

c) B4 sung PtO, (10% mol) vao dung dich chira din xuét 2-phenylpyridin dugc diéu ché
trén ddy (1 dwong luong) trong EtOH va HCl dam dic (du, ty 1€ 4:1) va hydro héa hdn
hop phan tmg bing cich st dung may lic Parr & 4p sult 40-45 psi (275,79kPa-
310,26kPa), trong 1,5 gid. Loc hdn hop nay qua xelit, rira bing EtOH, va ¢ phén dich
loc. Pha logng cin véi CH,Cl, va rira bing NaHCO; béo hoa trong nudce. Sau dd, cin
duoc tinh ché bang sic ky nhanh ty dong (SiO,, gradien tir 1% dén 30% ctia CH,Cl,-
MeOH) va lam khé trong chin khong dé tao ra hop chét néu & d& muyc véi hiéu sudt
~85% dudi dang chit rin c6 bot. MS: (ES) m/z 337,2 M+ H").

d) Hoa tan axit 5-clo-3-metylpicolinic (30mg, 0,16mmol) va N-(3-tert-butylphenyl)-2-
phenylpiperidin-3-carboxamit (50mg, 0,15mmol, dugc didu ché & budc ¢ trén ddy) trong
DMF khan (ImL). B sung N,N-diisopropyletylamin (0,15mL) vao & nhiét do trong
phong tiép d6 13 HCTU (67mg, 0,16mmol). Sau khi khudy 2 git & nhiét do méi trudng,
LC-MS va TLC cho thdy phan tmg x4y ra hoan toan. H6n hop phan tmg duoc pha loang
bang EtOAc (50mL) va rira bing HCI ndng d¢ 1N (20mL), NaHCO; bdo hoa (30mL), va
nude mudi (30mL) va c6 dung dich thu duoc trong diu kién 4p suét giam, can dugc tinh
ché bing HPLC diéu ché (gradien 20 — 95% cia MeCN-H,O véi 0,1% TFA) va lam
kho lanh céc phan doan tinh khiét ¢ thu dugc hop chét néu & d& muc (50mg, hidu sut
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67%). Thoi gian lwu HPLC = 2,88 phut. "H NMR (400 MHz, CDCL,) & 8,42 (d, 1 H, J =
0,8 Hz), 7,97 (br, 1 H), 7,59 (d, 1 H, J = 0,8 Hz), 7,56 (d, 1 H, ] = 7,6 Hz), 7,34 (m, 3 H),
7,20 (m, 3 H), 7,10 (d, 1 H, J = 7,6 Hz), 6,61 (hai tip hop cua br, 1 H), 3,12 (hai tdp hop
cia m, 2 H), 2,94 (ba tdp hop ctia m, 1 H), 2,36 (s, 3 H), 2,20 (hai tdp hop cla br, 2 H),
1,74 (br phirc hop, 2 H), 1,29 (s, 9 H). MS: (ES) m/z 490,2 (M+ H").

Vidu 3

Téng hop (3-tert-butylphenyl)amit cia axit cis-1-(2-metylbenzoyl)-2-(3-
flophenyl)piperidin-3-carboxylic

ArB(OH),
Pd(PPhg),
KzCO3 =z
<

budc a N

Tz

PtO,, H, )
HCVEtOH | budeb

k (5/L A O\K
O
@AO T EtsN, CH,Cl,

budc ¢

F
a) B sung tetrakis(triphenylphosphin)paladi(0) (234,5mg, 0,2mmol) vao hdn hop ciia N-
(3-tert-butylphenyl)-2-clonicotinamit  (570,2mg, 2mmol), axit 3-flophenylboronic
(401,2mg, 2,8mmol), 3ml toluen, va 1ml kali cacbonat n<‘“)ng do 2N trong nudce. Sau do,
gia nhiét hén hop & nhiét 6 90°C trong 3 gid trong moi trudng nito, trude khi né duoc
1am ngudi xudng nhiét @6 trong phong. Sau d6, hdn hgp phan img dugc pha lodng bing
30ml nudc va 150ml EtOAc. Lép hitu co duge tach rira bing nudc mudi, va lam kho
(Na,SO,). Loai bé dung mdi hitu co trong diéu kién 4p sudt giam va cin dugc tinh ché
bing cot silicagel (EtOAc trong hexan 40%) d tao ra N-(3-tert-butylphenyl)-2-(3-
flophenyl)nicotinamit (691,4mg, 99%). MS: (ES) m/z 394,5 (M+H").

b) Khudy manh hdn hop ciia N-(3-tert-butylphenyl)-2-(3-flophenyl)nicotinamit
(501,2mg, 1,4mmol), platin oxit (51,9mg, 0,21lmmol), va HCl dam dic (400uL,
5,2mmol) trong 5ml etanol trong binh cAu hydro qua dém. Loc hdn hop, va rira céc chét

rin bing 25ml metanol ba 14n. LAm khé dung dich d& két hop trong diéu kién &p suét
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giam. B sung 30ml natri bicacbonat bdo hoa va 150ml EtOAc vao cin. Lép hitu co
duoc tach va lam kho trén natri sulfat. Dung m6i dugc cho bay hoi thu dugc (3-tert-
butylphenyl)amit cua axit 2-(3-flophenyl)piperidin-3-carboxylic thd duéi dang chit rén
mau nau, duoc ding tryc tiép cho budc tiép theo. MS: (ES) m/z 355,7 (M+HY).

¢) B sung Et;N (100uL, du), va 2-metylbenzoyl clorua (92,3mg, 0,6mmol) & nhiét do
trong phong vao dung dich chira (3-tert-butylphenyl)amit cta axit 2-(3-
flophenyl)piperidin-3-carboxylic (dwgc diéu ché trén ddy, 177,3mg, 0,5mmol) trong 2ml
diclometan. Sau d6, khudy dung dich thu dugc & nhiét d6 nay cho dén khi phan tmg xay
ra hoan toan (10 phut). Sau d6, nap tryc tiép hén hop phan tmg 1én trén cot silicagel, va
tinh ché bang cach st dung ISCO (EtOAc trong hexan 30%) dé tao ra san phim cubi
cung (3-tert-butylphenyl)amit cua axit 2-(3-flophenyl)-1-(2-metylbenzoyl)piperidin-3-
carboxylic (151,2mg, hiéu sudt 64%). "H NMR (400 MHZ, CDCl;, hdn hop ciia cac
rotame): 6 7,91 (s, 0,6 H), 7,85 (s, 0,4 H), 7,18-7,46 (m, 9 H), 7,11 (m, 1 H), 6,95 (m, 1
H), 6,67 (d, J = 1,2 Hz, 1 H), 3,36 (d, ] = 1,6 Hz, 0,4 H), 3,26 (d, J = 1,6 Hz, 1 H), 3,05
(m, 1 H), 2,89 (t, = 1,2 Hz, 1 H), 2,45 (s, 1 H), 2,02-2,40 (m, 4 H), 1,70-1,84 (m, 3 H),
1,44-1,64 (s, 1 H), 1,32 (s, 6 H), 1,25 (s, 1 H). MS: (ES) m/z 473,2 (M+H").

Vi dy 4

Téng hop (3-tert-butylphenyl)amit ciia axit cis-1-(2-metylbenzoyl)-2-(2,2-dimetyl-
propyl)piperidin-3-carboxylic
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HaN’ : 7<
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budc a
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\j\ PtO,, H,
O‘ N _ HCVEtOH
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budc d >v
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a) Bd sung EDCI (1,34g, 7mmol) va 3-tert-butylanilin (0,74g, Smmol) & nhiét d6 trong

phong vao dung dich c¢6 khudy chira axit 2-bromonicotinic (1,01g, Smmol) d4 dugc hoa
tan trong diclometan khan (8mL) va hdn hop phan tig dugc khudy trong 12 gid. Sau do,
hén hop nay duoc pha lodng bang diclometan, tiép d6 13 natri bicacbonat bdo hoa va rira
béng nuée. Lop diclometan dugc 1am khd trén magie sulfat khan, loc va cb trong diéu
kién &p sut gidm, ciin dugc tinh ché bang séc ky nhanh dé thu dugc 2-bromo-N-(3-tert-
butylphenyl)nicotinamit véi hidu sudt 59% (950mg). Rt: 2,44 phiit (phwong phép 20-
100-5). MS: (ES) m/z 333, 335 (M+H").

b) B sung 2,2-dimetylpropylmagie clorua (IM-dietylete, 4,8mL, 4,8mmol) vao 'Huyén
phil chira ddng xyanua (215mg, 2,40mmol) trong THF (6mL) & nhiét d -78°C. Sau khi
khudy & nhiét d6 nay trong 1 gid, bd sung toan b mot 1in 2-bromo-N-(3-tert-
butylphenyl)nicotinamit (200mg, 0,601mmol) dudi dang chét rén vio. Hon hop phan
tmg 1am 4m dén din d&n nhiét 46 trong phong va hdn hop phan tmg dugc khudy qua
dém. Dung dich amoni clorua bio hoa va etyl axetat dugc bd sung, va hdn hop phan tmg
duoc loc qua xelit va rira bing etyl axetat. Cac 16p dugc tich va san phdm duogc chiét
mdt 13n nita bing etyl axetat. C4c 16p hitu co két hop duoc rira bing nudc mudi va lam

khé trén natri sulfat khan. Sau khi loai bd dung méi trong diéu kién ap suit giam, tinh
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ché nguyén lidu thd bing cach st dung sic ky cot silicagel sir dung gradien ciia etyl
axetat trong hexan ntkt 20% dén 50% dé tao ra N-(3-tert-butylphenyl)-2-(2, 2-dimetyl-
propyl)nicotinamit (168mg, 0,517mmol, 86%). Rf = 0,45 (toluen: etyl axetat = 2:1).

c¢) Hoa tan N-(3-tert-butylphenyl)-2-(2,2-dimetylpropyl)nicotinamit (168mg, 0,517mmol)
trong etanol (SmL). B sung platin oxit (11,6mg, 0,0511mmol) vao, tiép d6 14 axit
clohydric ddm dic (250uL). Hydro héa hdn hop phan ting bing cich sir dung thiét bi
Parr trong 1,5 gidy & 4p suét 45psi (310,26kPa). Phén tich hdn hop phan tng cho thiy sy
chuyén hoa khong hoan toan, va trinh ty nay dugc lép lai mot 14n nita. Loc sach platin
oxit va loai bé cdc dung méi trong diéu kién 4p suét gidm. Trung hoa nguyén liéu thd
bing cach st dung dung dich natri bicacbonat bo hoa va chiét bing etyl axetat. Sau do,
rira 16p hitu co bing nudc mubi va 1am khé trén magie sulfat khan. Viéc loai bé dung
moi trong diéu kién 4p suit gidam thu dwoc (3-tert-butylphenyl)amit ciia axit 2,3-cis-2-
(2,2-dimetylpropyl)piperidin-3-carboxylic thé (153mg) ma dugc sir dung trong budc tiép

theo ma khong can tinh ché thém.

d) B sung 2-metylbenzoyl clorua (81,6mg, 0,528mmol) trong clorofom (415uL) vao
dung dich chira (3-tert-butylphenyl)amit cta axit 2,3-cis-2-(2,2-dimetylpropyl)piperidin-
3-carboxylic (84,8mg, 0,257mmol) trong pyridin (415pL, 5,13mmol) & nhiét d trong
phong. BS sung luong c6 tic dung xtc tac (khong dugc can) cia dimetylaminopyridin
vao dé ting cudng phan g va khudy hdn hop nay trong ba ngay. Sau d6, bd sung etyl
axetat va nudc vao hdn hop phan tmg va chiét san phim bing etyl axetat ba 14n. Lam kho
céc 16p hitu co da két hop trén magie sulfat khan. Sau khi loai bd dung mdi trong diéu
kién 4p suét giam, tinh ché nguyén lidu tho qua séc ky silicagel sir dung etyl axetat trong
hexan 10% - 20% dé tao ra (3-tert-butylphenyl)amit cta axit 2,3-cis-2-(2,2-
dimetylpropyl)-1-(2-metylbenzoyl)piperidin-3-carboxylic (47,0mg, 0,105mmol, 41%).
Rf = 0,6 (hexan:etyl axetat = 2:1). Rt = 3,16 phut, 3,26 phtit. (hgp chit ton tai dudi dang
hén hop ctia mot sb dang thich tmg. Phuong phap 20-100-5). "H NMR (CDCls) & 9,68 (s,
1 H), 9,43 (s, 1 H), 8,33 (s, 1 H), 8,28 (s, 1 H)), 6,97-7,79 (m, 8 H), 5,48 (br, 1 H), 5,39
(dd,J=4,10Hz, 1H), 5,33 (dd,J= 6, 6 Hz, 1 H), 3,38 (ddd, ] =4, 14, 14 Hz, 2 H), 3,25
(dd, J =13, 13 Hz, 2H), 2,66 (dd, J =4, 8,4 Hz, 1 H), 2,63 (ddd, J = 2,8, 2,8, 8 Hz, 1 H),
2,50 (s, 9 H), 2,40 (s, 9 H), 2,25 (s, 9 H), 2,13 (s, 9 H), 1,79-1,99 (m, 2 H), 1,23-1,56 (m,
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2 H), 1,32 (s, 9 H), 1,07 (s, 9 H), 1,06 (s, 9 H), 0,97 (s, 9 H), 0,95 (s, 9 H). MS: (ES) m/z
449 (M+H.

Vidu5

Téng hop (3-tert-butylphenyl)amit cia axit cis-2-xyclopentyl-1-(2-metylbenzoyl)-

piperidin-3-carboxylic

ZnBr
z
oo O g oS
N \N
N Cl Cul, Pd(dppf)Cl, n-BuLl THF,
DMA, 70 °C 78 dén 0 °C
budc a budc b PtO,, Hy
HCI/EtOH
bude ¢

’ s H
O ) O
Et;N, CH,Cl, H

bude d

a) Bb sung xyclopentyl kém bromua (0,5M, 6,5mL, 3,26mmol) vao dung dich cé khqu
& nhiét 6 trong phong chira metyl este ciia axit 2-clonicotinic (400mg, 2,33mmol), Cul
(19mg, 0,1mmol) va Pd(dppf)Cl, (42mg, 0,06mmol) trong dimetylaxetamit khan
(1,7mL) trong mdi truong nito. Hén hop phan tng duoc gia nhiét dén nhiét d6 70°C
trong 3,5 gid, 1am ngudi xudng nhiét d6 trong phong, loc qua xelit, va banh loc duge rira
bang etyl axetat. Rira phan dich loc bing nu6c, nude mubi, 1am khé (MgSO,), loc va cd
trong didu kién ap suét giam, cin duogc tinh ché béng sic ky nhanh (SiO,, EtOAc/hexan
10-100%) thu dugc hop chit mong muén véi higu suit 83% (400mg). LC-MS R, (thoi
gian luu): 1,87 phit; MS: (ES) m/z 206 (M+H").

b) Bé sung n-BuLi (1,47mL, 3,68mmol) vio 3-tert-butylanilin (580mg, 3,89mmol) &
nhiét @ -78°C trong THF kho (2mL) trong mdi trudng nito va khudy dung dich & nhiét
d6 0°C trong 10 phtt. Lam lanh lai hdn hop phan tmg xudng nhiét d6 -78°C va bd sung
metyl este cua axit 2-xyclopentyl-nicotinic (400mg, 1,94mmol) dugc hoa tan trong THF
kho (2mL) vao hén hop nay. Hdn hop phan g duoc dé dat duge dén nhiét d6 0°C trong
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2 gid, 1am lanh bing NH,CI gc nudc bio hoa, va chiét bing etyl axetat. Lam kho cac
16p hitu co d két hop (MgSO,), loc va cb trong didu kién 4p sudt giam, cin dugc tinh
ché bing séc ky nhanh (SiO,, EtOAc/hexan 10-100%) dé tao ra hop chét tinh khiét vai
hiéu suét 91% (572mg). LC-MS R (thoi gian Iuu): 2,61 phit; MS: (ES) m/z 323 (M+H").

¢) Bd sung platin oxit (40mg, 0,17mmol) vao dung dich chira N-(3-tert-butylphenyl)-2-
xyclopentylnicotinamit (570mg, 1,77mmol) trong etanol (10mL) chita HCl ddm dic
(ImL) va hydro héa dung dich bang cich st dung méiy lic Parr & 4p sudt 40psi
(275,79kPa) trong 1,5 gid. Loc hdn hop phan tmg qua Xelit, va rira banh loc bing etanol.
Cb phan dich loc, va lam khd c3n trong mdi trudng cé d6 chan khéng cao trong 2 gity dé
thu duoc hiéu suét dinh lugng ctia piperidin mong mudn duéi dang mudi HCL. LC-MS R,
(thoi gian Iuu): 1,97 phit; MS: (ES) m/z 329 (M+H").

d) B6 sung 2-metylbenzoyl clorua (53mg, 0,34mmol) vao dung dich chira (3-tert-butyl-
phenyl)amit cla axit cis-2-xyclopentylpiperidin-3-carboxylic dugc didu ché trén day
(123mg, 0,34mmol) trong CH,Cl, kho (1mL) chta EtzN (142uL, 1,02mmol) va khqu
hdn hgp nay & nhiét do trong phong trong 2 gid. Sau d6, hdn hgp phan tmg dugc pha
loding bing etyl axetat (20mL), rira bang HCI trong nuéc 1IN, nude, va nuéc mubi. Lop
httu co MgSO,) duge 1am kho, loc va c6 trong diéu kién ap suit gidm. Cén duoc tinh
ché bang HPLC didu ché pha d4o (gradien cia CH;CN-H,0 20-95%) va lam khé (may
1am kho lanh) d& tao ra hop chit néu & d& muc v&i hidu suét 65% (109mg). 'H NMR
(400 MHz, CDCl;): 8 1,22-1,48 (m, 11 H), 1,56-1,80 (m, 5 H), 1,84-2,06 (m, 4 H), 2,10-
2,23 (m, 1 H), 2,30 (s, 1,6 H), 2,39 (s, 1,4 H), 2,41-2,50 (m, 1 H), 2,71-2,76 (m, 1 H),
3,02-3,09 (m, 1 H), 3,25-3,39 (m, 1 H), 5,11 (bs, 1 H), 7,05-7,30 (m, 6 H), 7,47-7,55 (m,
2 H), 8,32 (bs, 1 H). LC-MS R; (thdi gian Iwu): 3,16 phut; MS: (ES) m/z 447 (M+H)".
Phuong phap LC-MS: Agilent Zorbax SB-C18, 2,1x 50mm, 5p, 35°C, tbc d6 chay
ImL/phtt, gradien 2,5 phit tir 20% dén 100% B ddng thoi rira trong 1,0 phut & 100% B;
A= 0,1% axit formic/5% axetonitril/94,9 nudc, B = 0,1% axit formic/5% nudc/ 94,9

axetonitril.
Vidu 6

Téng hop (3-clo-4-metylphenylamit cia axit (2R,3S)-2-(4-xyclopentylamino-
phenyl)-1-(2-metylbenzoyl)piperidin-3-carboxylic
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b) Etyl este cua axit cis-2-(4-tert-butoxycacbonylaminophenyl)piperidin-3-carboxylic
duoc téng hop twong tw nhu dwge minh hoa trong vi du 1.

c:1): Hoa tan etyl este cla axit cis-2-(4-tert-butoxycacbonylaminophenyl)piperidin-3-

carboxylic (61g, 174,8mmol) va axit di-p-toluoyl-L-tartric (62g, 174,8mmol) trong EtOH

(500ml). Dung dich trong sudt va bom dugc c6 ¢ 1am kho. Sau d6, hoa tan mudi tring

thu dugc vao 250ml etyl axetat dé tao ra dung dich trong sudt. BS sung tir tr 500ml

TBME vao dung dich ndy. Dung dich thu dugc nay duge dé yén & nhiét d6 trong phong

trong 3 ngdy. Tai thoi diém nay, nhiéu tinh thé mau tring duoc tao thanh. Sau d6, loc cac

tinh thé nay va rira bing 100ml TBME d thu dugc chét rin mau tring (60g).

Hoa tan lai mu6i néu trén trong etanol, ¢d va bom dé€ lam kh6. Hoa tan mudi thu

dugc vao 500ml THF, sau d6 bd sung TBME (500ml) vao. Dung dich trong suét thu

duge dugc d& yén & nhiét d6 trong phong trong 2,5 ngdy nita. Céc tinh thé mau tring thu

duge duoc loc dé thu duoc 20,5g mudi (ty 16 1am gidu 64:1).
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¢:2) Bb sung dung dich NaHCO; bio hoa trong nudc (100mL) vao hdn dich dugc khudy
& nhiét d6 0°C chira mubi (16,7 g) trong CH,Cl, (150mL) va hdn hop phén tng dugc
khudy & nhiét d6 trong phong trong thdi gian 30 phit. Téch céc lop va chiét 16p nudc
bang CH,Cl, (50mL). Rira 16p hitu co da két hop bang NaHCO; bdo hoa trong nudc (2
x100mL), 1am khd va c6 dé tao ra etyl este cta axit (2R,3S)-2-(4-tert-butoxycacbonyl-
aminophenyl)piperidin-3-carboxylic v6i hiéu sudt 90% va lwong du ddng phan d6i anh ~
97%.

d) B6 sung 2-metylbenzoyl clorua (266mg, 1,72mmol) vao dung dich & nhiét @ 0°C
chira etyl este cua axit (2R,3S)-2-(4-tert-butoxycacbonylaminophenyl)-piperidin-3-
carboxylic duogc didu ché trén ddy (600mg, 1,72mmol) trong CH,Cl, khé (5mL) chita
Et;N (480uL, 3,44mmol) va khudy hdn hop & nhiét d6 trong phong qua dém. Sau do,
hén hop phan g duogc pha lodng bing CH,Cl, (20mL), rira bing HCI trong nuéc 1N,
nuée, va nude mudi. Lép hitu co (MgSOy) duge 1am kho, loc va ¢b trong didu kién ap
sult giam d& tao ra etyl este clia axit (2R,3S)-2-(4-tert-butoxycacbonylaminophenyl)-1-
(2-metylbenzoyl)piperidin-3-carboxylic véi higu suit dinh Iugng va san phém thé duoc

str dung nhu vay trong budc tiép theo.

e) B sung tir tir HCI ndng d 4N trong 1,4-dioxan (5mL, 20mmol) vao dung dich &
nhiét ¢ 0°C chira san phdm thd etyl este ciia axit (2R,3S)-2-(4-tert-butoxycacbonyl-
aminophenyl)-1-(2-metylbenzoyl)piperidin-3-carboxylic (840mg, 1,72mmol) trén day
trong CH,Cl, khd (4mL). Sau khi bd sung HCI, dé hdn hop phan tmg dat t6i nhiét do
trong phong va khudy trong 1 gid. HOn hop phan tmg nay dugc pha lodng bing CH,Cl,
(30mL), 1am lanh xuéng nhiét d6 0°C va trung hoa béng NaHCO; bdo hoa trong nude thu
dugc etyl este cua axit (2R,3S)-2-(4-aminophenyl)-1-(2-metylbenzoyl)piperidin-3-

carboxylic (612mg) véi hidu sudt 97% qua hai bude.

f) B4 sung Na(OAC);BH (495mg, 2,33mmol) vio dung dich chia etyl este cia axit
(2R,3S)-2-(4-aminophenyl)-1-(2-metylbenzoyl)piperidin-3-carboxylic (612mg,
1,67mmol), xyclopentanon (140mg, 1,67mmol) va axit axetic (100mg, 1,67mmol) trong
dicloetan kh6 & nhiét do trong phong va hdn hgp phan tmg duoc gia nhiét dén nhiét do
50°C trong 4 gid, 1am ngudi xudng nhiét d6 trong phong va khudy trong 48 gid. Sau do,
hén hop phan tmg dugc pha loing bing CH,Cl, (30mL), rira bing dung dich NaHCO,

bdo hoa trong nudc, 1am kho va c6 trong chén khong. Cén duge tinh ché béng cot ISCO
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nhanh str dung etyl axete va hexan lam pha dong (c¢t 40g, gradien 0-40%) dé thu dugc
etyl este cua axit (2R,3S)-2-(4-xyclopentylaminophenyl)-1-(2-metylbenzoyl)piperidin-3-
carboxylic (450mg).

g) B sung Me;Al (290pL, 0,57mmol, 2M trong toluen) vao dung dich chita 3-clo-4-
metylphenylamin (65mg, 0,46mmol) trong dicloetan kh6 (1mL) & nhiét 40 moi trudng.
Khudy hdn hop ndy trong 20 phut, sau d6 bd sung etyl este clia axit (2R,3S)-2-(4-
xyclopentylaminophenyl)-1-(2-metylbenzoyl)piperidin-3-carboxylic (100mg, 0,23mmol)
d3 duogc hoa tan trong dicloetan kho (1mL) vao hdn hgp ndy. Sau d6, hdn hop phan tmg
duoc gia nhiét dén nhiét d6 85°C trong 3 gidy, 1am ngudi xudng nhiét d6 trong phong, pha
logng véi CH,Cl, (20mL), rira bing dung dich NaHCO; bdo hoa trong nudc. Chiét 16p
nudc bing CH,Cl, (20mL) va 1am kho 16p hitu co d3 két hop (MgS04) va cb. Can duge
tinh ché bing HPLC diéu ché pha d4o (gradien ctia CH;CN-H,O 20-95% véi TFA 0,1%
@& 1am chét phu gia), cdc phin doan chira san phdm dwoc gop lai cing véi nhau va cé.
Pha lodng c3n véi CH,Cl, (30mL), rira bing dung dich NaHCOj; bdo hoa trong nudc.
Lam kho 16p CH,Cl, MgSO,) va c6 dé thu duge (3-clo-4-metylphenyl)amit cia axit
(2R,3S)-2-(4-xyclopentylaminophenyl)-1-(2-metylbenzoyl)piperidin-3-carboxylic  tinh
khiét véi hiéu suét 50%.

'H NMR (400 MHz, CDCl;) & 8,4 (bs, 1H), 7,55 (s, 1H), 7,37-7,05 (m, 9H), 6,55-
6,52 (m, 2H), 3,77-3,70 (m, 1H), 3,30-3,16 (m, 1H), 3,04-2,91 (m, 2H), 2,43-1,94 (m,
8H), 1,71-1,46 (m, 11H).
Vidu7

Céc hop chét sau 13 cac hop chét dai dién dwoc diéu ché va dwoc dénh gid bing
céch str dung cdc phuong phép twong tu véi cac vi du & ddy. S6 liéu diic trung cia cac
hop chét niy dwoc néu dudi ddy. Panh gi4 sinh hoc dugc thé hién trén Fig.1 dbi véi cac
hop chét nay va cac hop chét khac duoc diéu ché nhu dwoc mé ta & déy.
(4-metyl-3-triflometylphenyl)amit ctia axit (2R,3S)-2-(4-xyclopentylaminophenyl)-1-
(2-flo-6-metylbenzoyl)piperidin-3-carboxylic
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'H NMR (400 MHz, TFA-d) § 7,91 (d, J = 8,6 Hz, 1 H), 7,84 (d, ] = 8,6 Hz, 1 H),
7,58-6,82 (m, 8 H), 6,75 (t, J = 8,6 Hz, 1 H), 4,10-4,00 (m, 1H), 3,60-3,47 (m, 1H), 3,45-
3,41 (m, 1H), 3,33-3,25 (m, 1H), 2,44-2,22 (m, 7H), 2,04-1,92 (m, 4H), 1,82-,169 (m,
TH)

(4-metyl-3-triflometylphenyl)amit cia axit (2R,3S)-1-(2-clobenzoyl)-2-(4-
xyclopentylaminophenyl)piperidin-3-carboxylic

' NMR (400 MHz, CDCL) & 9,41 (bs, 0,5H), 9,03 (bs, 0,5H), 7,55 (s, 1H), 7,49-
7,39 (m, 3H), 7,31-7,27 (m, 2H), 7,18-7,04 (m, 2H), 6,83-6,74 (m, 3 H), 3,76-3,64 (m,
1H), 3,22-2,90 (m, SH), 2,39 (s, 3H), 2,32-2,20 (m, 1H), 2,16-2,04 (m, 1H), 2,0-1,86 (m,
2H) 1,80-1,72 (m, 3H), 1,56 (bs, SH).

(3-clo-4-metylphenyl)amit ciia axit (2R,3S)-2-(4-xyclopentylaminophenyl)-1-(2-flo-

Oi”/Q\/C'
@\A Q.
O

'H NMR (DMSO-dg) & 10,22 (s, 1H), 7,67 (dd, J = 1,8 Hz, J = 11,0 Hz, 1H), 7,04-
7,33 (m, 9H), 6,30 (dd, T = 5,8 Hz, J = 9,4 Hz, 1H), 5,52 (br, 1H), 3,56-3,64 (m, 1H),

6-metylbenzoyl)piperidin-3-carboxylic
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3,00-3,17 (m, 2H), 2,90-2,98 (m, 1H), 2,23 (2,24) (s, 3H), 1,97 (2,33) (s, 3H), 1,32-2,22
(m, 12H)

(4-metyl-3-triflometylphenyl)amit  ciia  axit  (2R,3S)-1-(4-clobenzoyl)-2-(4-
xyclopentylaminophenyl)piperidin-3-carboxylic

. 0
) H
Ll
o O

'H NMR (400 MHz, CDCl;) & 8,79 (bs, 1H), 7,62 (s, 1H), 7,52-7,48 (m, 1H),
7,37-7,30 (m, 5SH), 7,13 (d, J = 8,4Hz, 1H), 6,52-6,50 (m, 3H), 3,75-3,69 (m, 1H), 3,44
(bs, 1H), 3,09-2,97 (m, 2H), 2,39 (s, 3H), 2,37-2,30 (m, 1H), 2,13-2,08 (m, 1H), 2,10-
1,93 (m, 2H), 1,80-1,59 (m, 7H), 1,48-1,42 (m, 2H)

(3-“butylphenyl)amit ciia axit (2R,3S)-2-(4-xyclohexylaminophenyl)-1-(2-flo-6-
metylbenzoyl)piperidin-3-carboxylic

0

X @
F Qlé\
Cﬁo NH

'H NMR (400 MHz, CDCL): & 8,24 (m, 1H), 7,40-6,85 (m, 8H), 6,65-6,40 (m,
3H), 3,57 (s, 1H), 3,30- 2,90 (m, 4H), 2,50-1,85 (m, 9H), 1,80-1,50 (m, 5H), 1,40-1,00
(m, 13H)

(4-metyl-3-pyrolidin-1-yl-phenyl)amit cia axit (2R,3S)-2-(4-
xyclopentylaminophenyl)-1-(2-flo-6-metylbenzoyl)piperidin-3-carboxylic
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@f
Cﬁ @LNH

'H NMR (400 MHz, CDCly): & 7,98 (m, 1H), 7,40-7,18 (m, 3H), 7,10- 6,80 (m,
4H), 6,64-6,40 (m, 3H), 3,80-3,50 (m, 2H), 3,30-2,90 (m, 6H), 2,50-2,10 (m, 7H), 2,10-
1,80 (m, 8H), 1,80-1,20 (m, 9H)

(3-clo-4-metylphenyl)amit ciia axit (2R,3S)-2-[4-(xyclopentyloxy)phenyl]-1-(2-flo-6-
metylbenzoyl)piperidin-3-carboxylic

v
O““J\N cl
H
L
sabe
O
'H NMR (400 MHz, CDCL;) & 8,68 (bs, 0,6H), 8,58 (bs, 0,4H), 7,59-7,40 (m, 3H),
7,29-6,90 (m, 4H), 6,80 (m, 2H), 6,65 (m, 1H), 4,72 (m, 1H), 3,30-2,92 (m, 3H), 2,44 (s,

1H), 2,42-2,30 (m, 1H), 2,30 (s, 1H), 2,29 (s, 2H), 2,20 (s, 2H), 2,19-2,12 (m, 1H), 2,08-
1,92 (m, 2H), 1,90-1,72 (m, 7H) 1,60 (m, 2H).

(4-clo-3-metylphenyl)amit cia axit (£)-(2R,3S)-2-(4-xyclopentylaminophenyl)-1-(2-
flo-6-metylbenzoyl)piperidin-3-carboxylic

u\ /©/\
Cﬁ @LNH

'H NMR (400 MHz, CDCL) & 8,25 (bs, 0,4H), 8,16 (bs, 0,6H), 7,44-7,20 (m, 6H),
7,06-6,84 (m, 2H), 6,59-6,50 (m, 2H), 3,75 (m, 1H), 3,66 (bs, 1H), 3,26-2,92 (m, 3H),
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2,43 (s, 1H), 2,42-2,30 (m, 1H), 2,30 (s, 1H), 2,29 (s, 2H), 2,20 (s, 2H), 2,19-2,12 (m,
1H), 2,08-1,92 (m, 2H), 1,80-1,58 (m, 7H) 1,45 (m, 2H).

(3-*butylphenyl)amit ciia axit (2R,3S)-2-(4-xyclobutylaminophenyl)-1-(2-flo-6-
metylbenzoyl)piperidin-3-carboxylic

i @
O
) H
F N "'©\
oy
'H NMR (400 MHz, CDCL) § 8,20 (s, 0,6 H), 8,39 (s, 0,4 H), 7,44-6,88 (m, 10

H), 6,25 (dd, T = 12 Hz, J =6 Hz, 1 H), 6,45 (t, ] =8,4 Hz, 1H), 3,87 (m, 1H), 3,26-2,95
(m, 3H), 2,46-2,05 (m, 8H), 1,86-1,61 (m, 5H), 1,34-1,11 (m, 9H)

(3-morpholin-4-yl-phenyl)amit cia axit (2R,3S)-1-(2-flo-6-metylbenzoyl)-2-[4-
(tetrahydropyran-4-ylamino)phenyl]piperidin-3-carboxylic

\JL J@L
Cﬁ @LNH

'H NMR (400 MHz, CDCls) § 7,61 (s, 1 H), 7,34-6,92 (m, 10 H), 6,78-6,65 (m, 1
H), 6,62-6,53 (m, 1H), 3,98-3,85 (m, 4H), 3,83-3,70 (m, 1H), 3,55-3,30 (m, 3H), 3,27-
2,98 (M, 4H), 2,42-1,92 (m, 8H), 1,81-1,45 (m, 7H)

(3-"butylphenyl)amit céa axit (2R,3S)-1-(2-flo-6-metylbenzoyl)-2-[4-((R)-2-triflo-
metylpyrolidin-1-ylmetyl)pheny]piperidin-3-carboxylic
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&

r

'H NMR (400 MHz, CDCL3) & 8,01 (bs, 0,5H), 7,96 (bs, 0,5H), 7,55-7,37 (m, 3H),
7,30-7,19 (m, 6H), 7,13-7,06 (m, 1H), 7,01-6,90 (m, 1H), 6,85-6,64 (m, 1H), 4,15-4,11
(m, 1H), 3,58-3,54 (m, 1H), 3,30-3,20 (m, 2H), 3,17-2,80 (m, 2H), 2,45-2,17 (m, 4H),
2,00-1,94 (m, 2H), 1,86-1,60 (m, 8H), 1,31-1,26 (m, 7H)

Vidu 8
Nguyén li€u va phuong phap

A.  Cictébao

1. Té bao biéu hién thy thé C5a

a) Céc t& bao U937

Céc té bao U937 1a dong t& bao bach ciu don nhan to bidu hién C5aR, va c6 sin
tit ATCC (VA). Céc t€ bao ndy duoc nudi ciy dudi dang hdn dich trong moi trudong
RPMI-1640 c6 bd sung L-glutamin 2mM, 1,5g/L natri bicacbonat, 4,5g/L. glucoza,
10mM HEPES, 1mM natri pyruvat, va FBS 10%. C4c t& bao dugc sinh trudng trong diéu
kién 5% C0,/95% khong khi, do 4m 100% & nhiét d6 37°C va duoc cdy chuyén hai lan
mot tudn theo ty 16 1:6 (cac t& bao dugc nudi ca“'ly & mat do ndm trong khoéang tir 1 x 10°
dén 2 x 10° t€ bao/mL) va duge thu hoach & 1 x 10° t& bao/mL. Trude khi thir nghiém,
cac t& bao duge xir Iy qua dém bing 0,5mM AMP vong (Sigma, OH) va rira mot lan
trude khi st dung. Céc té bao U937 da duoc xir Iy bing cAMP c6 thé duge st dung trong
thir nghiém chirc ning va lién két phéi tir C5aR.

b) Bach cau trung tinh ciia ngudi di dugc phén l4p

Tuy y, bach clu trung tinh clia ngudi hodc chudt cé thé dugc sir dung @& thu
nghiém vé hoat tinh ctia hop chét. Bach cu trung tinh c¢6 thé duoc phan lap tr mau
ngudi tuoi st dung phuong phap tach riéng va ly tim theo ty trong. N6i ngén gon, toan

bo mau duge 1 v6i phan twong dwong 3% dextran va dugc dé tach trong 45 phit. Sau khi
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tach, 16p trén dugc dt trén 15ml Ficoll (15ml Ficoll d6i v6i mdi 30ml hén dich méu) va
duoc ly tim trong 30 phut & tbc do 400xg (4000m/s%) ma khong hdm. Vién tron & day
bng sau d6 dugc tach va duoc tai tao huyén phu vao dém phén giai PharmLyse RBC (BD
Biosciences, San Jose, CA) sau d6, miu dugc ly tim lai trong 10 phut & tbe do 400xg
(4000m/s”) c¢6 ham. Vién tron t& bao con lai duge téi tao huyén phi néu cin va gdm bach

cdu trung tinh d4 dugc phén 14p.
B. Thir nghiém
1.  Sutc ché lién két phdi tr C5aR

Céc t& bao U937 da duoge xtt 1y cCAMP biéu hién C5aR duoc ly tdm va dugc tai tao
huyén phi trong dém thir nghiém (20mM HEPES pH=7,1, 140mM NaCl, 1mM CaCl,,
5mM MgCl,, va véi albumin huyét thanh bo 0,1%) dén ndng d6 3 x 10° t& bao/mL. Cac
thit nghiém lién két dugc thiét 14p nhu sau. 0,1ml t& bao dugc bd sung vao dia thir
nghiém chira SpL hop chét, tao ra néng d6 cubi ciing bing ~2-10pM mdi hop chit dé
sang loc (hosic mot phin dap tmg lidu @8 x4c dinh ICs, cua hop chét). Sau d6, bd sung
0,1ml C5a d3 duogc danh diu béng 1251 (thu dugc tir Perkin Elmer Life Sciences, Boston,
MA) da duoc pha loang trong dém thit nghiém dén ndng d6 cudi ciing 13 ~50pM, tao ra
~30000 cpm cho mdi giéng, cac dia duoc bit kin va dugc 1 trong xp xi 3 gio & nhiét d6
4°C trén nén rung. Phan tng duoc hut trén bd loc thuy tinh GF/B dd dugc ngim trude
trong dung dich polyetylenimin (PEI) 0,3%, trén thiét bi thu té bao chin khong (Packard
Instruments; Meriden, CT). Chét léng nhfp nhdy (40pl; Microscint 20, Packard
Instruments) dugc bd sung vao mdi giéng, cic dia dugc bit kin va hoat tinh phong xa
dugc do trong thiét bi dém nhép nhay Topcount (Packard Instruments). Cac giéng dbi
chimg chi chira chit pha lodng (46 véi tbng s6 dém) hoic C5a du (1pg/mL, d6i véi lién
két khong ddc hiéu) dugc sir dung dé tinh toan % tc ché tdng cong déi véi hop chit.
Chuong trinh may tinh Prism tir GraphPad, Inc. (San Diego, Ca) dugc sit dung dé tinh
céc gia tri ICso. Gid tri ICs 12 ndng d6 cin d& 1am giam lién két ctia C5a da duge dénh
d4u phéng xa véi thu thd xudng 50%. (D4i véi cac mo ta thém nita vé su lién két phdi tir
va céc thir nghiém chirc ning khic, xem tai liéu Dairaghi, et al., J. Biol. Chem.
274:21569-21574 (1999), Penfold, et al., Proc. Natl. Acad. Sci. USA. 96:9839-9844
(1999), va Dairaghi, et al,. J. Biol. Chem. 272:28206-28209 (1997)).
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2. Su huy ddng canxi

Tity ¥, cdc hop chét ¢6 thé con duge thir nghiém vé kha ning trc ché dong canxi
clia chiing trong c4c t& bao. P& phat hién su giai phéng cac kho cAt gift canxi ndi bao, cac
té bao (vi du U937 dugc kich thich cAMP hoic bach cdu trung tinh) duge u véi 3uM
thudc nhuém INDO-1AM (Molecular Probes; Eugene, OR) trong moi truong t& bao
trong 45 phit & nhiét do trong phong va duge rira bing nuwde mubi duge dém phosphat
(PBS). Sau khi nap INDO-1AM, céc t& bao dugc téi tao huyén phi trong dém hdi luu
(dung dich mudi duoc cin bang ctia Hank (HBSS) va FBS 1%). Su huy d6ng canxi dugc
x4c dinh bing cich sir dung phd quang k& Photon Technology International (Photon
Technology International; New Jersey) véi su kich thich & budc séng 350nm va ghi nhan
kép ddng thoi su phat huynh quang & budc séng 400nm va 490nm. Mt canxi ndi bao
tuong dbi duoc bidu hién dudi dang ty sé phat 4nh sang & budc séng 400nm/490nm. Thir
nghiém duoc tién hanh & nhiét 6 37°C c6 tién hanh tron khong dbi trong céc cuvet, mbi
cuvet chira 10° té bao trong 2ml dém hdi lwu. Céc phéi tir chemokin c6 th duogc st dung
trong khoang tir 1 dén 100nM. Ty 1¢ phat séng dugc v& db thi theo thoi gian (thong
thuong 2-3 phit). Céc hop chat img vién phong bé phdi tir (1én dén 10pM) dugc bd sung
& 10 gidy, tiép d6 1a chemokin & 60 gidy (ttc 13, C5a; R&D Systems; Minneapolis, MN)
va chemokin d6i chimg (ttc 13, SDF-1a; R&D Systems; Minneapolis, MN) trong thoi
gian 150 gidy.

3. Thir nghi€ém héa tmg ddng

Tity ¥, cic hop chit c6 thé con dugce thir nghiém vé kha ning tc ché qu4 trinh héa
g dong clia chiing trong céc té bao. CAc thir nghiém hoéa tmg déng dugc thue hién bing
céch stt dung polycacbonat 1 rdng Sum, bg loc dwgce phit polyvinylpyrolidon trong ngin
héa g dong gdm 96 giéng (Neuroprobe; Gaithersburg, MD) st dung dém hoa tmg
dong (Dung dich mubi dugc can bing ctia Hank (HBSS) va FBS 1%). Céc phdi tit C5aR
(tac 13, C5a, R&D Systems; Minneapolis, MN) dugc sit dung dé danh gia kha ning tc
ché dugc diéu tiét bdi hop chét déi véi sy di tri duge didu tiét béi C5aR. Cac chemokin
khéc (tic 13, SDF-1a; R&D Systems; Minneapolis, MN) duoc str dung dé 1am dbi chimg
vé tinh dic hiéu. Ngin dudi dugc nap 29l chemokin (tirc 13, 0,03nM C5a) va thay dbi
luong ctia hop chét; ngan trén chira 100.000 t& bao U937 hoic bach ciu trung tinh trong

20ul. Cac ngin nay duoc u 1,5 gio & nhiét d6 37°C, va sb lugng té bao trong ngén dudi
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dugc x4c dinh bing s§ dém t& bao truc tiép trong nim mién dugc cdp ning luong cao
cho mdi giéng hodc bing thir nghiém CyQuant (Molecular Probes), phuong phap nhuém

huynh quang x4ac dinh ham lugng axit nucleic va quan sét bang kinh hién vi.
C.  Nhin biét cic chit e ché C5aR
1. Thtr nghiém

Pé danh gi4 cAc phén tir hitu co nhé ma ngin khong cho thy thé C5a lién két véi
phéi tir, thir nghiém duge st dung dé phat hién dugc sy lién két ciia phdi tir ¢6 tinh
phoéng xa (tic 13, C5a) véi céc té bao biéu hién C5aR trén bé mit té bao (vi dy, cac té bao
U937 duge kich thich cAMP hoic bach ciu trung tinh ctia ngudi di duge phén lap). Dbi
v6i céc hop chat e ché sy lién két, cho dii canh tranh hay khéng, quan sat thiy luong cé

hoat tinh phéng xa it hon khi duoc so véi di chimg khong bi tic ché.

B sung s6 lugng té biao bing nhau vao mdi giéng trong dia. Sau dé, cac té bio
dugc 0 v6i C5a duge danh ddu phéng xa. Phéi tir chua duoc lién két duge loai bo béang
céch rira t& bao, va phdi tir dd dugc lign két duge xéc dinh bing cach dinh lugng sé dém
hoat tinh phéng xa. Céc t& bao khong dugc 1 véi hop chét hiru co bét ky tao ra tdng s6
dém; lién két khong dic hiéu dugc xéc dinh bing cach 0 céc t& bao véi phéi tir chua

dugc danh ddu va phéi tir da duge dénh diu. % tc ché duoc x4c dinh bing phuong trinh:

% tic ché = (1-[(cpm mAu) — (cpm khéng dic hiéu)]/[(cpm tdng) — (cpm
khong dic hiéu)]) x 100.

2. Puong cong dép g liéu

DPé x4c dinh &i luc cua hop chét g vién dbi v6i C5aR cling nhu xac nhin kha
ning tc ché lién két phdi tir ctia né, hoat tinh e ché dwoce chuln trong khoang ndng dd
hop chét tir 1 x 10° dén 1 x 10 M. Trong thir nghiém nay, luong hop chét dugc thay
d6i; trong khi s6 lugng té bao va ndng d6 phéi tir dugc gitr khong dbi.

D. Mo hinh thir nghiém hi€u qua in vivo

Céc hop chit dugc quan tdm c6 thé duge d4nh gid vé hiu qua tiém ning dé didu
tri céc tinh trang bénh 1y dugc diéu tiét bdi C5a bing cach xac dinh hiéu quad cda hop

chét nay trong m6 hinh thir nghiém & dong vat. Ngoai cac md hinh thir nghiém dwoc md
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ta dudi day, cac mo hinh thir nghi€m & dong vat thich hgp khac dé nghién ctru hop chét
dugc quan tdm c6 thé dugc tim thdy trong Mizuno, M. et al., Expert Opin. Investig.

Drugs (2005), 14(7), 807-821, dugc dua vao phdn mé ta niy bing cach vién dn.
1. M6 hinh thir nghiém vé sw giam bach ciu do C5a giy ra

a) Sw giam bach ciu do C5a giy ra & md hinh thi nghiém trén chudt

nhit dwge gin gen (knock-in) C5aR & ngudi

Pé nghién ctru hiéu quéa ctia hop chét theo séng ché trong md hinh thir nghiém &
dong vat, chudt nhit tai tb hop cé thé duoc tao ra béng cach sir dung k§ thuat chuén,
trong d6 trinh tw di truyén ma ho4 cho C5aR ctia chudt nhét dugc thay bing trinh tw ma
hoé cho C5aR cua nguoi, dé tao ra chudt nhit hC5aR-K1. § chudt nay, viéc sir dung
hC5a din dén sy diéu tiét ting cta phan tir bam dinh trén thanh mach méu ma lién két
v6i bach ciu trong mau, c6 1ap ching tir dong mau. Cac con chudt dugc ding 20ug/kg
hC5a va 1 phut sau, bach cAu dugc x4c dinh trong mau ngoai vi béng c4c k¥ thuat chuén.
Viéc xir Iy so bd chudt nhit biang cac lidu khac nhau ctia hop chét theo sang ché hu nhu

c6 thé phong bé hoan toan sy giam bach cu do hC5a gay ra.

b) Sw giam bach ciu do C5a giy ra & md hinh thi nghiém trén khi

Cynomolgus

_ Dé nghién ctru hidu qua cta hop chét theo sang ché trong mé hinh thir nghiém &
dong vat linh trudng khong phai clia ngudi, su giam bach ciu do C5a gay ra duoc nghién
ctru trong md hinh thir nghiém trén khi cynomolgus. Trong m6 hinh thir nghiém nay,
viéc str dung hC5a din dén su didu tiét ting ctia phan tir bAm dinh trén thanh mach mau
ma lién két véi bach ciu trong méau, do d6 ¢o 14p chiing tir dong méu. Céc con khi ducjc
ding 10ug/kg hC5a va 1 phut sau, bach cau dwoc x4c dinh trong méu ngoai vi.

Mo hinh thi¥ nghiém & chudt nhit vé sw viém mach do ANCA giy ra

Vao ngay 0, chudt nhét hC5aR-KI dugc tiém trong tinh mach véi 50mg/kg khang
thé da duoc tinh ché d6i véi myeloperoxidaza (Xiao et al, J. Clin. Invest. 110: 955-963
(2002)). Chudt nhét con dwogce cho ding lidu véi lidu hang ngdy qua dudng miéng ciia
hop chét theo sang ché hodc chét din thudc trong bay ngay, sau d6, chudt nhét dugc giét
va thén dugc thu gom dé& xét nghiém m6 hoc. Phén tich 14t cit than c6 thé cho théy s6

lugng va murc do trAm trong cua céc tén thuong hinh ludi 1im va bi hoai tir trong cac
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cudn ti€u cau giam mot cach déng ké so voi cac con chudt duoc didu tri bing chat din

thude.
2. Mo hinh thir nghiém trén chudt nhit v& sy tao mach méi mang mach

Pé nghién ctru hiéu qua cta hop chit theo sang ché trong didu tri sy thoai hoé
diém vang c6 lién quan dén tudi tic (AMD), mang két mac mi duéi trong mét cta chudt
nh4t hC5aR-KI bi 1am v& bing phwong phép ngung két quang hoc bing laze (Nozika et
al, PNAS 103: 2328-2333 (2006). Chudt nhit dugc xir Iy bing chit din thudc hodc lidu
trong thé kinh thich hop hogic ding hang ngdy qua dudng miéng ctia hop chit theo séng
ché trong tir mot dén hai tudn. Viée sira chita su tén hai do laze gdy ra va su tao mach
méi dugc danh gid bang nghién ciru md va chup X quang mach mau.

3. MO/ hinh thir nghiém viém khép dang thép

a) MO hinh thir nghiém trén thé vé chimg viém khép phé hiy

Dé nghién ctru anh hudng clia cac hop chét tng vién dén s e ché dap ung viem
clia thd ddi véi viéc tiém trong khép ciia thanh phin mang vi khudn lipopolysacarit
(LPS), md hinh thir nghiém & thé v& chimg viém khép phé hiy duoc sir dung. Nghién
ctru ndy phong theo chimg viém khép pha hiy dugc thiy & bénh khép. Viée tiém LPS
trong khép giy ra dép tmg viém cAp tinh, dugc dic trung boi su giai phong xytokin va
chemokin, nhiéu chit trong s6 céc chét nay dd dugc x4c dinh trong cic khop viem khop
dang thip. Sy ting déng ké trong lugng bach ciu xay ra trong dong hoat dich va trong
mang hoat dich dé dap lai su ting cao clia cac chit diéu tiét héa tmg dong nay. Chét dbi
khéng chon loc ciia thy thé chemokin dd cho thdy hiéu qua trong mé hinh thir nghiém
ndy (xem Podolin, et al., J. Immunol. 169(11):6435-6444 (2002)).

Nghién ctru LPS & thd duoc tién hanh v& co ban nhu duge mo ta trong Podolin, et
al. ibid., thé c4i Niu Di-lan (x4p xi 2 kilogam) dugc xtt Iy trong khép & mot diu gbi bing
LPS (10 ng) clng v6i chi c6 chit din thudc (nudc mudi duge dém phosphat véi DMSO
1%) hotic ¢6 bd sung hop chét ing vién (lidu 1 = 50uM hoc lidu 2 = 100uM) trong tdng
thé tich 13 1,0mL. 16 gitr sau khi tiém LPS, rira dau gbi va tién hanh dém t& bao. Céc tac
dung c6 lgi cla viéc xit Iy duge xéc dinh b?mg cach danh gia md bénh hoc cla chimg
viém hoat dich. Piém s6 viém duoc st dung @& d4nh gid m6 bénh hoc: 1 — tbi thidu, 2 -

nhe, 3 — vira phai, 4 — vira phai — rd rét.
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b) Danh gi4 hop chit trong m6 hinh thir nghiém & chudt céng vé& bénh khép

do colagen gdy ra

Nghién ctru vé& bénh khép colagen typ II kéo dai 17 ngay dugc tién hanh dé danh
gi4 anh hudng clia hop chét img vién dén viéc sung mét c4 chan 1dm sang do bénh khép
giy ra. Bénh khép colagen & chudt cdng 1a mé hinh thir nghiém vé chimg viém da khép
da duoc str dung rong rai dé thir nghiém tién 1am sang nhidu chét chéng viém khép (xem
Trentham, et al., J. Exp. Med. 146(3):857-868 (1977), Bendele, et al., Toxicologic
Pathol. 27:134-142 (1999), Bendele, et al., Arthritis Rheum. 42:498-506 (1999)). D4u
higu phén biét ctia mé hinh thtr nghiém nay 13 su bit ddu chic chin va su tién trién
manh, ching viém da khép cé thé xac dinh duge mét cach d& dang, sy pha huy sun rd rét
c6 lién quan dén sy tao thanh mang mAu vi sy ting sinh xwong mang xuong va sy tai

hép thu xwong tir nhe dén vira.

Chudt Lewis cai (xdp xi 0,2 kilogam) dugc gay té bang isofluran va dugc tiém ta
duge khong hoan chinh Freund chita 2mg/mL colagen typ II ctia bo & gbc dudi va hai vi
tri trén lung vao ngdy 0 va 6 ctia nghién ctru 17 ngay nay. Hop chit ing vién dugc cho
dung lidu hang ngay theo cach dudi da tir ngay 0 dén ngay 17 & lidu hiéu qua. Tién hanh
do bing compa dudng kinh khép mét c4 chan, va vide 1am giam sung khép duge xem 1a

thong s6 xac dinh hiéu qua.
4. MO hinh thir nghiém & chudt cdng v& s nhiém tring

Dé nghién ctru mic d6 anh hudng ctia hop chit duge quan tim dén sy trc ché déap
g viém phd bién c6 lién quan dén bénh nhu nhidm tring, mé hinh thir nghiém & chuét
cdng dugc chim thing va ndi rudt tit (Cecal Ligation and Puncture (CLP)) v& bénh
nhiém khuén duoc sir dung. Nghién ctru CLP & chudt céng dugc tién hanh vé co ban nhu
dugc md td trong Fujimura N, et al. (American Journal Respiratory Critical Care
Medicine 2000; 161: 440-446). Pugc md ta mdt cach ngén gon & day, chudt Wistar
Albino duc va céi ning khoang 200-250g dugc dé nhin d6i trong 12 gi¢r trude khi thir
nghiém. C4c con vit dugc gitt trong chu ky 12 gid sang va tdi théng thudong va duogc cho
in thtc an chuén cua chudt cho dén 12 gid trudce khi thtr nghiém. Sau do, cac con chudt
duoc chia thanh bén nhém; (i) hai nhém phiu thuat gia va (ii) hai nhém CLP. M3i trong
s6 hai nhém nay (tic 13, (i) va (ii)) duoc chia thanh nhém d6i chimg chét din thubc va

nhém hop chit thir nghiém. Su nhidm tring dugc gy ra boi phuong phap CLP. Duéi
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diéu kién gay té nga"m, tht thuit md bung dudng trung binh duoc tién hanh st dung sy
mé xé tdi thiéu va manh trang duge bude ngay dudi van rudt hdi-tit béng 3-0 to, vi vay
su lién tyc cta rudt dugc duy tri. Bé mit phﬁn dbi dién mac treo rudt cia manh trang
(antimesinteric surface of cecum) duoc duc 18 bang kim 18 gauge & hai vi tri cach nhau 1
cm va manh trang dugc bép nhe cho dén khi phan dugc dun ra. Sau d6, rudt duoc dé lai
vao bung va chd rach dugc déng kin. Vao cudi qué trinh md, t4t ca cac con chudt dugc
lam tinh lai bing nuéc mubi, 3ml/100g thé trong, duge cung cip dudi da. Sau khi md,
chudt cdng bi bé d6i, nhung cé thé ubng nudc ty do trong 16 gidr tiép theo cho dén khi
chung dugc giét. Nhém dugc phiu thuit gia duoc dua ra tha thuit mé bung va manh
trang dugc thao tac b'ﬁlng tay nhung khong dugc ndi hodic duge duc 15. Tac dung c6 loi
cta viée didu tri dugc x4c dinh b:?mg diém s§ md bénh hoc clia md va co quan cling nhu
viéc x4c dinh mot sb chit chi thi quan trong cua chirc ning gan, chirc nang thén, va sy
peroxy hoa lipit. Pé thir nghiém chirc ning gan, aspartat transaminaza (AST) va alanin
transaminaza (ALT) dugc xé4c dinh. Néng d0 nito ure va creatinin trong mau dugc
nghién ctru d& danh gia chirc ning than. Cac xytokin tién viém nhu TNF-alpha va IL-
1beta ciing dugc thir nghiém bing ELISA d6i véi cac mirc huyét thanh.

5. MO hinh thr nghiém SLE & chudt nhit vé chimg viém thén luput thur
nghiém.

Pé nghién ctru mirc d6 4nh hudng clia hop chit dugc quan tAim dén chimg luput
ban dd hé thdng (SLE), mé hinh thir nghiém SLE & chudt MRL/Ipr dugc st dung. Ching
MRL/Mp-Tmfrsf6™"* (MRL/lpr) 13 mé hinh thir nghiém & chudt nhit thuong dugc st
dung vé& SLE & ngudi. D& thir nghiém higu qua ctia hgp chét trong mé hinh thir nghiém
ndy, chudt nhit MRL/Ipr duc dugc chia déu gitta nhém chit d6i khang C5aR va nhém
d6i chimg & 13 tun tubi. Sau d6, trong 6 tuin tiép theo, hop chit hodc chét din thube
duoc ding cho céc con chudt théng qua bom thim thiu dé duy tri 16p bao vé va lam
giam dén muc t6i thidu tac dong tmg sut dén cac con chudt. Cac miu huyét thanh va
nudc tidu duoc thu gom hai tuAn mét 14n trong vong séu tudn bat du va tién trién bénh.
Trong phan nhd céc con chudt ndy, chimg xo ctng tiéu ciu than phat trién din dén cai
chét cia chudt do suy than. Ty 18 tir vong sau d6 nhur 13 dAu hiéu biéu thi cta su suy than
12 mot trong sd c4c tidu chudn duge xac dinh va sy diéu tri thanh cng thuong 1am chim
thoi gian khdi phat céi chét d6t ngdt trong s& cac nhoém thir nghiém ndy. Ngodi ra, sy ¢

mit va quy mo clia bénh thén cling cé thé dugc kiém tra lién tuc bang céc so do nito ure
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mau (BUN) va albumin — ni€u. Md va co quan ciing dugc thu gom tai thoi diém 19 tudn
va duge cho qua nghién ctru mo6 bénh hoc va héa hoc méd mién dich va dugc tinh diém

duya trén co s& mirc do 1am tdn hai md va sy thdm té bao.
6. MO0 hinh thir nghiém & chuét céng vé& COPD

Chimg viém dudng hd hip do khoéi thubc gay ra trong mé hinh thir nghiém & loai
gim nhim c6 thé duge sir dung dé danh gi4 hiéu qua ciia hop chét trong bénh phéi tic
nghén man tinh (COPD). Chit d6i khéng chon loc cia chemokin d4 cho thdy hidu qua
trong mo hinh thir nghi€ém nay (xem, Stevenson, et al., Am. J. Physiol Lung Cell Mol
Physiol. 288 L514-1L522, (2005)). M6 hinh thir nghiém COPD cip tinh & chudt céng
dugc tién hanh nhu duge mo ta boi Stevenson et al. Hop chit quan tim duoc cép toan
than théng qua viéc diing liéu qua dudng miéng hogc trong tinh mach; hoc dwoc cip tai
chd hop chét duge bom khi dung. Chudt Sprague-Dawley duc (350-400g) duoc dit trong
budng Perspex va dugc tiép xtic véi khoi thude 14 hut vao thong qua bom (50mL cit 30
gidy mot 1dn véi khong khi sach gitta c4c 14n). Chudt cdng duoc cho tiép xtc véi khoi
thudc 14 trong téng thoi gian 1a 32 phit. Chudt cdng duge giét 7 ngay sau khi phoi nhidm
ban dau. Cac tac dung c6 loi bat ky ctia viée diéu tri duge danh gia béng cach giam thdm

loc t€ bao viém, giam mirc chemokin va xytokin.

Trong m6 hinh thr nghi¢m man tinh, chudt nhét hodic chudt céng duoc tiép xac
v6i khéi thudc 14 hang ngay trong vong 12 thang. Hop chit dugc cip toan than thong qua
viéc dung lidu qua dudng miéng mot 1in mot ngdy, hodc c6 kha ning duge cAp tai chd
hop chét dugc bom khi dung. Ngoai hién tugng viém dugc quan sat théy vGi md hinh thir
nghiém cp tinh (Stevensen et al.), cic con chudt ciing c6 thé thé hién cac bénh hoc khac
tuong tu v6i bénh hoc duge quan sit thdy trong COPD & ngudi nhu sy tran khi (nhu
duoc biéu thi béi sy ting phdn mit phing tuyén tinh trung binh) ciing nhu thay dbi dic
tinh héa hoc ciia phéi (xem Martorana et al, Am. J. Respir. Crit Care Med. 172(7): 848-
53.

7. MO hinh thir nghiém EAE & chudt nhét vé chimg xo ctmg rai rac

Chitng viém no-tlty ty mién thit nghiém (EAE) 12 m6 hinh thir nghiém v& chung
X0 clmg rai rac & ngudi. Céc cai bién cia m6 hinh thir nghiém nay da dugc cong bd, va
da duogc biét trong linh vuc k¥ thuét ndy. Trong quy trinh dién hinh, chudt nhit C57BL/6
(Charles River Laboratories) dugc sit dung cho md hinh thir nghiém EAE. Chudt nhit
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duge gy min dich bing 200ug myelin oligodendrocyt glycoprotein (MOG) 35-55
(Peptit International) d& dugc nhii hdéa trong t4 dugc Freund hoan chinh (CFA) chira
4mg/ml vi khuin lao (Mycobacterium tuberculosis) (Sigma-Aldrich) duéi da (s.c.) vao
ngdy 0. Ngoai ra, vao ngay 0 va ngéy 2 c4c con chudt duge cho dung 200 ng doc t& ho ga
(Calbiochem) trong tinh mach (i.v.). Piém s6 14m sang dugc tinh dua trén ty 18 0-5: 0,
khong c6 d4u hiéu cua bénh; 1, dudi mém; 2, yéu chi sau; 3, liét chi sau; 4, yéu hoic liét
chi trude; 5, sép chét. C6 thé bit dau viéc cho dung lidu cta hop chét quan tim cén dugc
d4nh gia vao ngay 0 (phong ngira) hodc ngay 7 (trj liéu, khi d4u hiéu mé hoc cia bénh c6
mit nhung it con chudt ¢é cac déu hiéu 1am sang) va dugc cho dung liu mot 1an hodic
nhidu 14n m&i ngdy & cac ndng d6 thich hop cho hoat tinh va cac tinh chét dugc dong hoc
ctia chuing, vi du 100mg/kg s.c. Hiéu qua ciia hop chit c6 thé dwoc d4nh gid bing cach so
sanh mirc d6 nghiém trong (diém s6 1am sang trung binh cuc dai trong didu kién c6 mit
cua hop chit dugc so sanh véi chit din thudc), hoic bang cach x4c dinh sy giam sb
lugng dai thyc bao (F4/80 duong) dwoc tach ra tir dy cot sdng. Té bao don nhan cta day
cot séng c6 thé duoc phén 1ap théng qua qua gradien Percoll khong lién tuc. Céc t& bao
c6 thé duge nhudm mau béng cach st dung F4/80-PE khang chudt & chudt céng hoéc
IgG2b-PE & chudt cong (Caltag Laboratories) va dugc dinh luvong bing phén tich FACS

str dung 10 ul Polybead cho mdi miu (Polysciences).
8. MO hinh thir nghiém & chudt nhét vé sy ciy ghép than

MBS hinh thir nghiém vé su céy ghép co thé duogc tién hanh & chudt nhit, vi du md
hinh thir nghiém vé& cdy ghép than di gen tir chudt nhit C57BL/6 sang chudt nhit
BALB/c dugc md ta trong Faikah Gueler et al, JASN Express, Aug 27th, 2008. N6i ngén
gon, chudt nhét duge gay t& va than trai cta chudt nhit cho dugc gén vao dai quén cua
d6ng mach chi va tinh mach than véi dai quén tinh mach chu nho, va 6ng nidu dwoc loai
b6 toan bd. Sau khi phiu thuét cit bd than trai ctia thé nhén, dai quén mach duoc ndi véi
d6ng mach chu va tinh mach chd & bung cia thé nhén, mot cach twong Ung, dudi mirc
ctia mach than nguyén gbc. Ong nidu dugce ndi truc tiép vao bang quang. Thoi gian thiéu
mau cuc bd lanh 1& 60 phut, va thdi gian thiéu mau cuc bd 4m 13 30 phut. Thén phai
nguyén gdc c6 thé duoc loai b tai thdi diém ciy ghép di ghép hodc vao ngly 4 sau cdy
ghép dé nghién ctru vé& sy sdng sét 1au dai. Tinh trang sinh 1y chung ciia chudt nhét dwoc
kiém tra vé& diu hiéu cta sy ddo thai. C6 thé bit dau viée didu tri béng hop chét trude

phiu thuat hojc ngay sau khi ciy ghép, vi du bing cach tiém dudi da mot 14n mot ngay.
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Chudt nhét dugc nghién ciru vé chirc ning than va kha ning séng sét. Mirc creatinin
trong huyét thanh dugc x4c dinh bang phuong phép tr dong héa (Beckman Analyzer,
Krefeld, Germany).

9. MO hinh thir nghiém bénh thiu méu cuc bo/tai tudi méu & chudt nhit

M0 hinh thir nghi€ém vé ton thuong tai twdi mau/thiéu méau cuc bd & chudt nhit c6
thé duoc thuc hién nhu duge mé ta bai Xiufen Zheng et al, Am. J. Pathol, Vol 173:4,
Oct, 2008. Néi ngén gon, chudt nhit CD1 6-8 tudn tudi dugc gy t€ va duoc dit trén
miéng gia nhiét && duy tri trang thai 4m trong qu4 trinh phiu thuat. Sau khi rach bung,
cuéng than duoc phiu tich va kep vi mach duoc dit trén cuéng thén trai trong thoi gian
tir 25 dén 30 phut. Sau hién tugng thiéu méu cuc bd, cac kep dugc loai bo cung véi than
phai, vét rach duoc khau, va cac con chudt duge dé cho phuc hdi. M4u duge thu gom dé
phén tich creatinin va BUN trong huyét thanh dé 1am dAu hiéu chi thi v& trang thai sirc
khée cua than. Theo cach khac, su séng s6t ctia cac con chudt dugc kiém tra theo thoi
gian. Hop chét c6 thé dugc cdp cho cdc con chudt trude va/hodc sau phiu thust va vide
tac ddng dén creatinin, BUN trong huyét thanh hodc su séng sot cua céc con chudt dugc

ding 1am d4u hiéu chi thi vé hidu quéa cta hop chét.
10. MO hinh thir nghi€ém vé su phat trién ctia khdi u & chudt nhét

Chudt nhét C57BL/6 6-16 tuan tudi duoc tiém dudi da véi 1x105 t& bao TC-1
(ATCC, VA) & sudn sau bén phai hojc trai. Bit ¢iu khoang 2 tudn sau khi tiém t& bao,
céc khdi u duoc do bing compa cir tir 2 dén 4 ngay mét 1an cho dén khi kich thudc khéi
u dat mirc can thiét, thi chudt nhit dugc giét. Vao luc bi giét, cac con chudt duge kham
nghiém xéc chét ddy du va 14 lach va cac khdi u dugc 14y ra. Cac khdi u da cét bo duoc
do va can. C4c hop chit c6 thé dugc cp trudc va/hodic sau khi tiém khéi u, va kha ning
lam cham hodc trc ché sy phat trién coa khdi u dugc st dung dé danh gi4 hi€u qua cia

hop chit.

-69-



21426

YEU CAUBAO HQ

1. Hop chit c6 cong thirc:

&0 D:;

va cac mudi va rotame dugc dung cla chung; trong do:

CZ

C' 1a phenyl tiy ¥ duoc thé bing tir 1 dn 3 phén tir thé RY;
C? 13 phenyl tly ¥ duoc thé bing tir 1 dn 3 phn tir thé R?;

C? dwgc chon tir nhém bao gdm Cyg xycloalkyl va phenyl, va mdi C° tiy ¥ duogc
thé bang tir 1 dén 3 phin tir thé R?;

mdi R' doc 1ap duoc chon tir nhém bao gdm halogen, -CN, -R°, -CO,R?,
-CONRR®, -C(O)R?, -OC(O)NR’R®, -NR’C(O)R?, -NR’C(O),R’, -NR*-C(O)NR’R’,
-NR’R®, -OR?, va -S(O),NR’R’; trong d6 mdi R* va R® doc 1ap dugc chon tir hydro, C;q
alkyl, va C,.3 haloalkyl, hodc khi duoc gén vao cling nguyén tir nito, thi c6 thé duoc két
hop v&i nguyén tir nito ndy dé tao thanh vong c6 nim hodc séu canh ¢6 tir 0 dén 2
nguyén tir khac loai bd sung dé 1am céc phﬁn tr trén vong dugce chon tir N, O hoic S;
mdi R® doc 1ap dugce chon tir nhém bao gdm Ci.g alkyl, C,.g haloalkyl, Cs.¢ xycloalkyl,
heteroxycloalkyl, aryl va heteroaryl, va trong d6 phin béo va vong ctia R?, R® va R® tiy y
con duge thé bang tir mot dén ba nhém halogen, hydroxy, metyl, amino, alkylamino va
dialkylamino; va tity y khi hai phén tir thé R' nim trén céc nguyén tt lién k&, duoc két

hop @ tao thanh vong dang vong cacbon ngung tu cé ndm hodc sau canh;

mdi R* doc 1ap dugc chon tir nhém bao gdm halogen, -CN, -Rf, -CO,R,
-CONR'R?, -C(O)R?, -OC(O)NR'R®, -NR°C(O)R’, -NR°C(O),R!, -NR!C(O)NR'R’,
-NR'R®, -ORY, va -S(0),NR’R®; trong d6 mdi R? va R® doc 1ap dugc chon tir hydro, C.
alkyl, va Cy.g haloalkyl, hodc khi dugc gin vao ciing nguyén tir nito, thi c6 thé duge két
hop véi nguyén tir nito ndy d& tao thanh vong c6 nim hoic sdu canh cé tir 0 dén 2
nguyén tr khac loai bd sung d& 1am céc phﬁn tr trén vong duoc chon tir N, O hodc S;
mdi Rf ddc 1ap dugce chon tir nhom bao g(‘Sm Cis alkyl, C;.g haloalkyl, C;¢ xycloalkyl,
heteroxycloalkyl, aryl v& heteroaryl, va trong d6 phn béo va vong ctia R, R® va R tuy y
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con duge thé bing tir mét dén ba nhém halogen, hydroxy, metyl, amino, alkylamino va

dialkylamino;

mdi R® doc lap duogc chon tr nhém bao gém halogen, -CN, R, -CO,RE,
-CONRER", -C(O)RE, -OC(O)NRER", -NR"C(O)R®, -NR"C(O),R!, -NREC(O)NRER,
-NRER", -ORE, -S(0),NRER", -X*-R/, -X*-NRER", -X*-CONRER", -X*-NR'C(O)R®, -NHR/
va -NHCHsz, trong do X*1a C14 alkylen; mdi R® va R doc lap dugc chon tir hydro, Cyg
alkyl, C;. xycloalkyl va C,_g haloalkyl, ho#c khi dugc gén vao cung nguyén t nito, thi
c6 thé duoc két hop v6i nguyén tir nito ndy dé tao thanh vong c6 nim hodc sau canh c6
tir 0 dén 2 nguyén tir khac loai bd sung d& 1am céc nhanh vong duge chon tix N, O hodc S
va tuy y duoc thé bﬁng mot hodc hai oxo; mdi R! doc 18p dugc chon tir nhdm bao gém
Cygalkyl, C;g haloalkyl, C3 xycloalkyl, heteroxycloalkyl, aryl va heteroaryl; va mdi R!
dugc chon tir nhém bao gdm Cs¢ xycloalkyl, pyrolinyl, piperidinyl, morpholinyl,
tetrahydrofuranyl, va tetrahydropyranyl, va trong d6 phan béo va vong ctia R& R", Ri va
R tly y con dugc thé bing tir mét &én ba nhém halogen, metyl, CFs, hydroxy, amino,

alkylamino va dialkylamino; va
X 1a hydro ho#c CHs.

2. Hop chét theo diém 1, trong d6 X 13 hydro.
3. Hop chit theo diém 1, trong d6 hop chat nay cé cong thic:
A
(j‘\\‘kN/C

, H

N “c?

A

c?2 o (Ia).

4. Hop chit theo diém 1, trong d6 hop chét niy c6 cong thirc:

c? "o (Ib).

5. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thic:

-71-



21426

(ii L ¥,
R f °

X! dwoc chon tir nhém bao gdm CH va CR';

trong dé:

chi s6 dudi n 13 s6 nguyén nim trong khoang tir 0 dén 2;
x? duoc chon tir nhém bao gém CH va CR% va
chi s6 dudi m 12 s6 nguyén nim trong khoang tir 0 dén 2.

6. Hop chit theo diém 1, trong d6 hop chit nay c6 cong thirc:

? ) (R,

O"I

Nc:3

X3
4

X! dugc chon tir nhém bao gf‘)m CH va CR};

trong do:

chi s6 dudi n 13 s6 nguyén ndm trong khoang tix 0 dén 2;
X? dugc chon tir nhém bao gdm CH va CR%; va
chi s6 dudi m 12 s6 nguyén nim trong khoéng tir 0 dén 2.

7. Hop chét theo diém 1, trong d6 hop chit niy c6 cong thuc:

ii L e
O—m »
R)y—i—

chi s6 dudi p 1a s6 nguyén nim trong khoang tir 0 dén 3:

trong do:
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X! dugce chon tir nhém bao gém CH va CR;

chi s§ dudi n 13 s6 nguyén ndm trong khoang tir 0 dén 2;
X? duoc chon tir nhém bao gdm CH va CR?; va

chi s§ du6i m 14 s§ nguyén nim trong khoang tir 0 dén 2.

8. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc:

o
Oy
R2 "N ““| > 3
Sohdl
R2

9. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc:
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12. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thirc:

1
el
W ON R?
P
CHy N~

o ClL.

F

13. Hop chét theo diém 1, trong d6 hop chét ndy c6 cong thirc:

1
2 QO
ON“\ N R?
H
CH3 N ,I’IO\
Sahe

F

14. Hop chét theo diém 1, trong d6 hop chit nay c6 cdng thue:

trong d6 R? 12 phn tir thé duoc chon tir nhém bao gdm -NRER", -NHR’ va -NHCH,R/,

15. Hop chét theo diém 1, trong d6 hgp chét ndy c6 cdng thirc:

R1
? X
O N R'
H
CHy N~

o ClL.

F
trong d6 R? 12 phin tir thé dugc chon tir nhém bao gdm -X*-NRER", -X*-R! va
-X*-NR'CORE,
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16. Hop chét theo diém 1, trong d6 C* duogc chon tir nhém bao gdm Cs.¢ xycloalkyl va
phenyl, mdi nhém ndy tity ¥ dwoc thé bang tir 1 d&n 3 phén tir thé R®.

17. Hop chét theo diém 1, trong d6 m3i R' d¢c 1ap duogc chon tir nhém bao gdm halogen,
-CN, -R%, -NR*R® vi -OR? va trong d6 mi R* va R® doc 14p duoc chon tir hydro, Cy
alkyl, va C,.¢ haloalkyl, hogc khi dugc gin vao cling nguyén tir nito, thi c6 thd duge két
hop véi nguyén tir nito nay dé tao thanh vong pyrolidin; mdi R® déc 1ap duoc chon tir
nhém bao gdm Cgalkyl, Cy.g haloalkyl va Cs xycloalkyl, va trong d6 phin béo va vong
ctia R, R® va R® tlly y con duge thé bing tir mdt dén ba nhém hydroxy, metyl, amino,
alkylamino va dialkylamino; va tity y khi hai phén tir thé R' nim trén c4c nguyén tt lidn

k&, dugc két hop dé tao thanh vong dang vong cacbon ngung tu ¢6 nim hodc s4u canh.

18. Hop chét theo diém 1, trong d6 mdi R? doc 13p dugc chon tir nhém bao gébm halogen,
-Rf va -ORY, trong d6 mdi RY doc 14p dugc chon tir hydro, C,.5 alkyl, va C,_g haloalkyl,
mdi Rf doec 1ap duoc chon tir nhém bao gdém Cp alkyl, Cy haloalkyl, Cs. xycloalkyl,
heteroxycloalkyl va heteroaryl, va trong d6 phin béo va vong ctia R? va Rf tuy y con
dugc thé bing tir mot dén ba nhém halogen, hydroxy, metyl, amino, alkylamino va

dialkylamino.

19. Hop chét theo diém 16, trong d6 mdi R® doc l4p duge chon tir nhém bao gdm
halogen, -R’, -CO,RE, -CONRER", -NR"C(O)RE, -NR'C(O),R!, -NR®R", -OR®, -X*-R/,
-X*-NRER", -X*-CONRER", -X*:-NR"C(O)RE, -NHR! va -NHCH,R!, trong d6 X* 1a Cy
alkylen; mdi R® va R" doc 1ap duoc chon tir hydro, C,.g alkyl, C;¢ xycloalkyl va C,.
haloalkyl, hoic khi dugc gin vio cling nguyén tir nito, thi c6 thd duoc két hop véi
nguyén tir nito ndy dé tao thanh vong c6 ndm hodc sdu canh c6 tir 0 dén 1 nguyén tr khac
loai b sung d 1am céc nhanh vong dwoc chon tir N, O hojic S va tly ¥ duoc thé bang
mdt hodc hai oxo; mdi R! ddc 1ap dugc chon tir nhdém bao gém Cis alkyl, Cy.g haloalkyl,
Cs.6 xycloalkyl, heteroxycloalkyl, aryl va heteroaryl; vA m8i R! dugc chon tir nhém bao
gdbm C¢ xycloalkyl, pyrolinyl, piperidinyl, morpholinyl, tetrahydrofuranyl, va
tetrahydropyranyl, va trong d6 phan béo va vong ctia R%, R”, R va R tity ¥ con duoc thé
bing tr mdt dén ba nhém halogen, metyl, CFs;, hydroxy, amino, alkylamino va

dialkylamino.

20. Hop chit theo diém 18, trong d6 C* dwgc chon tir nhém bao gdm:
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CHjy
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o

O

::: tfCH,
: iﬁ;
N
@
Cl
os
H;C
cH, ,
va

98

CHj

96

o]

O

CH3

Q

CH,

<

Cl

e

21. Hop chét theo diém 17, trong d6 C! dugc chon tir nhém bao gdm:
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E@O %/Q\QN:JQ\G %,/Q\cps ’a/@\\/
Doy L L, L

CHs CH,
Neaiis 6N W< BV

CH,

"‘“@D %‘J@[D E‘QD “‘“@D

CHs3 oH Cl
3
i%/@?(FCHs ’71“/( IOACH;; EQ\(CH:; %&OH

CHs HsC CHs
CHj,
a0 Lo L0
]7’7, Cl ZLLL, g OH
CHs HsC

22. Hop chit theo diém 1, trong d6 C* duoc chon tir nhém bao gdm:

O O
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O Yo O o

HC CHy

b foL. oo

a—z

HC CHj

‘op ‘o0 ‘o

2o oVe.

23. Hop chét theo diém 1, trong d6 C* dugc chon tir nhém bao gdm:

‘CL - ACn

‘oo ouy o
ACLHJQ; AQVQ AQV

0\“
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g oo

OH

CF3
< CH

9,9

N

/
H;C

/{CL

va

24. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gdm:
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7

mw c Q. Q
o
o O a ©
o) [e) I\
2O o MRV X 1@

mk\oAUo 920 AWMH mMU P> AWNK\ O AWMH @

7 =4 oY
e A Tt Bl (=
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LN

LN
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Q O Nw , 5 . AHWNW ..... <
@M\o ¢ YO Qo @k\ @ = Q @;\\ &

; N , oy O N@,mw ,
Qmw O %20 mw @1 .7 mw @.\ &
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,Cl

OH
Et Et
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hoic mudi dugc dung cua ching.

25. Dugc phim chira hop chét, chit mang dugc dung va hop chét c6 cong thuec:

C2
va cac mudi va rotame dugc dung ciia né; trong dé:
C' 12 phenyl tily y dwoc thé bing tir 1 dn 3 phén tir thé R';

C? 12 phenyl tity y duoc thé bing tir 1 &én 3 phén tir thé R%;

C? dugc chon tir nhém bao gdm Csg xycloalkyl va phenyl, va m3i C? tiy y dwoc

thé bing tir 1 dén 3 phén tir thé R?;

mdi R' doc 1ap dugc chon tir nhém bao gdm halogen, -CN, -R°, -CO,R?,
-CONR'R’, -C(O)R’, -OC(O)NR'R’, -NR’C(O)R’, -NR’C(O%R’, -NR'C(O)NR’R’,
-NR®R®, -OR?, va -S(0),NR*R; trong d6 mdi R? va R® doc lap duoc chon tir hydro, C;g
alkyl, va C;.g haloalkyl, hodc khi dugc gén vao cling nguyén tir nito, thi c6 thé duoc két

hop v6i nguyén tir nito nay dé tao thanh vong c6 nim hojc sdu canh c6 tir 0 dén 2

nguyén tir khac loai bd sung d& 1am cic phén tir trén vong duoc chon tir N, O hodc S;
mdi R® ddc 1ap duoc chon tir nhém bao gém Cis alkyl, Cy.g haloalkyl, C;.¢ xycloalkyl,

heteroxycloalkyl, aryl va heteroaryl, va trong d6 phan béo va vong ctia R, R va R® tay ¥

con duoc thé bing tir mot dén ba nhom halogen, hydroxy, metyl, amino, alkylamino va
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dialkylamino; va tlly ¥ khi hai phan tir th R' nim trén céc nguyén tir 1ién k&, duoc két

hop dé tao thanh vong dang vong cacbon ngung tu ¢6 ndm hoic séu canh;

mdi R? doc 13p dugc chon tir nhém bao gém halogen, -CN, -Rf, -CO,RY,
-CONR'R®, -C(O)RY, -OC(O)NR'R®, -NR°C(O)R’, -NR°C(O),Rf, -NR!C(O)NR'R,
-NRYR®, -ORY, va -S(0),NRR®; trong d6 mdi R® va R® doc 1ap duoc chon tir hydro, Ci.g
alkyl, va Cg haloalkyl, hogc khi dugc gin vio cling nguyén tir nito, thi c6 thé duge két
hop v6i nguyén tir nito ndy dé tao thanh vong c6 nim hodc sau canh c6 tir 0 dén 2
nguyén tir khac loai b sung dé l1am cac phén tir trén vong dugc chon tir N, O hodc S;
mdi Rf doc 1ap duoc chon tir nhém bao gdm Ci.g alkyl, Cy.g haloalkyl, C;¢ xycloalkyl,
heteroxycloalkyl, aryl va heteroaryl, va trong d6 phan béo va vong cia R%, R® va Rf tay y
con duge thé biang tir mot dén ba nhém halogen, hydroxy, metyl, amino, alkylamino va

dialkylamino;

mdi R® doc lap dugc chon tr nhém bao gém halogen, -CN, -Ri, -CO,RE,
-CONRER", -C(O)RE, -OC(O)NRER", -NR'C(O)RE, - NR"C(O),R, -NREC(O)NRER",
-NRER", -ORE, -S(0),NRER", -X*-R/, -X*-NRER", -X*-CONRER", -X*-NR"C(O)R®, -NHR/
va -NHCHsz, trong dé X*1a Cy alkylen; mdi R® va R" doc lap duge chon tir hydro, Cig
alkyl, C; xycloalkyl va C,.g haloalkyl, hodc khi dugc gén vao cung nguyén ti nito, thi
¢6 thé dugc két hop véi nguyén tir nito nay dé tao thanh vong cé ndm hodc séu canh c6
tir 0 dén 2 nguyén tir khéc loai bd sung d& 1am cac nhanh vong dugc chon tir N, O hodc S
va tuy y dugc thé b?lng mdt hodc hai oxo; mdi R! doe 18p duoc chon tir nhém bao gdbm
Cyg alkyl, C; haloalkyl, Cs. xycloalkyl, heteroxycloalkyl, aryl v& heteroaryl; va mdi R!
dwgc chon tir nhém bao gdm Cs¢ xycloalkyl, pyrolinyl, piperidinyl, morpholinyl,
tetrahydrofuranyl, va tetrahydropyranyl, va trong d6 phin béo va vong ciia R&, R", R va
R’ tity ¥ con dugc thé bing tir mot dén ba nhém halogen, metyl, CF;, hydroxy, amino,

alkylamino va dialkylamino; va

X 1a hydro hodc CHj.

-89-



21426

26. Hop chit theo diém 1, trong d6 hop chét nay 1a:

ped
()
N~
CCe
Cl

A0
27. Hop chét theo diém 1, trong d6 hop chét nay 1a:

3

\
’

hodc mudi dugce dung cta no.

hodc mudi dugc dung cta nd.

28. Hop cht theo diém 1, trong d6 hop chit nay la:

X,
(2

N II’/
©f§o : \N/O
H
F

hodc muoi dugc dung cta no.
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1/23

Fig.1 (trang 1)

# Céu tric Lién két C5aR # CAu trac Lién két C5aR

O O
1.002
N

1.001 v,
@ G
HN” I| l
\“&O
1,003 1,004 o ++
i '©
1.005 1.006
1.007 1.008 [:A:]“h *#
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2/23

Fig.1 (trang 2)

# Céu triic Lién két C5aR # Chu triic Lién két CSaR

N : o ()
1.009 "y + 1.010

1.011 O,, ++ 1.012 A~
O L
° | ° o
S CF3 FN

1.013 O . ++ 1.014
L0 -

o ’ AN O
1.015 Y ++ 1.016 N7 +
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3/23

Fig.1 (trang 3)

# Céu tric Lién két C5aR # Céu tric Lién két C5aR

HN” ‘ l HN ‘ r\D
NG 0 ' | NG o) _—
1.017 ) ,+ 1.018 P +

N o) : G+
1.019 1.020
‘. N

Ny \“‘x O ’ WY O
1.021 1 1.022 . ++

1.023
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4/23
Fig. 1 (trang 4)
# Chu tric Lién két C5aR # Chu triic Lién két C5aR
1.025 1.026 O,,, P +4
O
o K
‘ (@)
Cl
1.027 [:At]h, + 1.028
'O
HN
w 0)
1.029 ++ 1.030
O
e
HN
1.031 [jfj]qh 1.032
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# Chu tric
HN
1.033 A, ++
N K
Cre
1.035 O,, , ++
N™ ™

1.037 O /<_ T+

O
1.039 o P A +

Lién két C5aR

21426

5123
Fig 4 (trang 5)
# Chu tric Lién két C5aR
HN™
\“‘g \
0O
1.034 v ++
ol
(o
4
HN : ‘ﬁ
1.036

. @ 4+

1.038 O

<>

1.040
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6/23

Fig.1 (trang 6)

# Chu tritc Lién két C5aR # Chutric Lién két CSaR

> \‘\ R O
1.042 b, AN i+t

1.041

1.043 O ' +4+ 1.044

W 0]
1.045 O, PR 1.046

oo o™
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7123

Fig.1 (trang 7)

# Chu tric Lién két C5aR # CAu trac Lién két C5aR

HN

AN O
1.049 ++ 1.050
0 N

1.051

e, © 4 1.052

. ‘\.‘.\go
1.053 PN 1.054
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8/23
Fig.1 (trang 8)
# # Céu tric Lién két C5aR
1.057 1.058 +

\“&O
1,059 s + 1.060 LM ++

1.061 O 1.062 O,, ' +
N7 N7

~ o o
1.063 N ++
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9/23

Fig.1 (trang 9)

# Chu tric Lién két C5aR # . Chu tric Lién két C5aR

1.065 Ol,,, ‘l .

N ‘ L
1.067 O_O ++ 1.068 O -

NN ‘.“\ O
1.069 — + 1.070

1.071 O ‘ o+ 1.072
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10/23

Fig.1 (trang 10)

# ..Chu tric Lién két C5aR # Chu fric Lién két C5aR

1.073

1.074 [:Ajjhu ' ++

1.075 1.076

o 0O
1.077 Pt AN +¥ 1.078
N

1.079 1.080
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11/23
Fig.1 (trang 11)
# Chu truc Lién két C5aR #
HN™ : T ;
W ’O'
1.081 A, + 1.082
0O : N
@]
HN il '
“‘&O
1.083 ‘ 0y o+ 1.084
qoUs
\“‘go
1.085 - A ++ 1.086
L
F
HN ‘
o
1.087 5 1.088
N™

(o]
+
+
+
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12/23
Fig.1 (trang 12)
# Ciu tric Lién két C5aR #
, “\J%O
1.089 : ++ 1.090
HN/‘\OIDQF
& J/F
W O
1.091 iy, : ++ 1.092
0
1.093 i~ ++ 1.094
‘0 .N‘N\
1.095 1.096
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13/23
Fig.1 (trang 13)
# Chu tric Lién két C5aR # Céu trac Lién két C5aR
1.097 1.098

1.099 O +t 1.100 O

1.101 1.102

1.103 O . 1.104
N e ’
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14/23

Fig.1 (trang 14)

# Chu triic Lién két C5aR # Ciu tric Lién két C5aR

1.105

1107

1.109

1.111
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15/23
Fig.1 (trang 15)
# Chu truc Lién két C5aR # Chu tric Lién két C5aR
1113 1.114
AN
1115 s i ++++ 1416
1.118
11419 ++ 1.120
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16/23
Fig.1 (trang 16)
# Chu tric Lién két CSaR # Chu tric Lién két C5aR
HN
\\‘ O
1421 , “h[::::L\\//Aj¥;j+ 1122
\ A Et Et
HN
J% '
14123 1.124
wa
1.125
1.127 1.128
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17/23

Fig.1 (trang 17)

# Chu tric Lién két C5aR # Chu tric Lién két C5aR

1129 1.130
1.131 1.132
1133 1134
HN
> '\“&O
1.135 1136 O.,,” “ o
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18/23
Fig.1 (trang 18)
# Chu triic Lién két C5aR # Céu fric Lién két C5aR
HN’ : N
1437 1.138 [:;;j”u :: e+
1139 1.140 ,ﬁ FHEE
N "\/
1441 O,,_ . ++ 1.142 ,,‘ +++
'O ! ‘
No N ’O
FaC
o QO
P N \“&O = NS \\\
1143 S 1.144 y FEE+
F3C
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19/23
Fig.1 (trang 19)
# Chu tric Lién két C5aR #
1145 1.146
1147 1.148
1.149 1.150
1.151 1.152
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20/23

Fig.1 (trang 20)

# Chu triac Lién két C5aR # Chu tric Lién két C5aR

=Y
. o e 1.154 ‘ O\ -
0 CL O

Qm\

1.156 o

HNCF3
&

1.158 e

@ 5

1453
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Fig.1 (trang 21)
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Fig.1 (trang 22)
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Fig.1 (trang 23)
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