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R! 1a CHs, CF3, hoac F;

R21a H, CHj3, hoac F;

R3 1a CH;, OCHj;, OH, F;
R*1a OH hoac CH,OH; va

X 1a CH hoac N;

hodc mudi duoc dung cua no.

Sang ché con dé cap dén duoc pham chira hop chit nay 13 hitu hiéu dé diéu tri tinh trang
viém.
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Linh vue ky thuit dwge dé cap

Sang ché dé cap dén hop chit axit dimetyl-benzoic, dwgc pham chira hop chét
nay, 12 hitu ich dé didu tri céc rdi loan sinh ly, va céc chit trung gian va cic quy trinh

hiru ich dé téng hop hop chét nay.
Tinh trang k¥ thuit ciia sang ché

Sang ché nay thudc linh vuc diéu tri cc tinh trang viém, nhu chirg viém khap,
bao gém bénh viém khép va bénh viém khép man tinh, va con bao gdm céc ching
dau di kém véi cac tinh trang nay. Chang viém khép tdn cong hang triéu bénh nhén
tinh riéng & My va 1a nguyén nhan gy tan phé hang dau. Viéc didu tri thuong bao
gbm viée sir dung NSAID (céc thude khang viém khong steroit) hodc cac chét e ché
COX-2, ma n6 c6 thé tao ra cic tac dung phu khéng mong mudn cho hé tim mach.
Nhu vay, cac bénh nhan ¢ profin hé tim mach kém, nhu cao huyét &p, can duoc loai
trr khong cho st dung NSAID hodc céc chét e ché COX-2. Do vay, can tim ra liéu
phap khéac dé didu tri bénh viém khdp va bénh viém khép man tinh, &t hon 1a khong
c6 cac tac dung phu nhu cdc lidu phap didu tri hién hanh.

Bén nhém phu cda thu thé prostaglandin E> (PGEz) da dugc nhan dién nhu sau:
EP1, EP2, EP3 va EP4. Ba duoc boc 16 1a EP4 14 thu thé so cip c6 lién quan dén
chimg dau do viém khdp & mé hinh loai gim nhdm mic bénh viém khép man tinh va
bénh viém khdp (xem tai ligu: J Pharmacol. Exp. Ther., 325, 425 (2008)). Do do¢,
chit d6i khang EP4 chon loc ¢6 thé 14 hitu ich trong viéc diéu tri chimg viém khép,
bao gdm ching dau do viém khép. Thém vao d6, da co dé xudt 1a do co ché dbi khang
ctiia EP4 khong gdy trd ngai cho qua trinh sinh tong hop prostanoit, nhuw PGI> va TxA.,
nén chit dbi khang EP4 chon loc khong thé ¢ tic dung phu cho hé tim mach tiém
tang nhu quan sat dugc voi NSAID va céc chdt e ché COX-2. (vi du, xem
Bioorganic & Medicinal Chemistry Letters, 21, 484 (2011)).

WO 96/02509 boc 16 cac chit din xudt quinolin nhat dinh 14 cac chit d6i khang
NK3 khong peptit chon loc hitu ich trong viéc diéu tri nhiéu loai rdi loan bao gém, vi

du, cac r6i loan & phoi, cac roi loan cia hé than kinh trung wong, chirng viém than
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kinh, va ching dau do viém. Thém vao dé, patent My sé 7,705,035 boc 10 cac chét
dan xuét indolin amit nhét dinh hitu ich lam phéi tir, chat chu vén, hodc céc chét dbi
khang EP4 hitu ich trong viéc didu tri mot sb rdi loan, nhu bénh viém khdép, bénh

viém khép mén tinh, va chimg dau cp tinh va man tinh.
Ban chét ky thuét ciia sang ché

Muc dich cda sang ché 1a d& xudt mot sb hop chét 1a cac chit (e ché EP4 chon
loc hon EP1, EP2, va EP3. Thém vao do, sang ché dé xuét mot sb hop chit ¢6 tiém
ndng lam giam céc tdc dung phu véi hé tim mach hodc duong da day-rudt so vai cac
NSAID truyén thdng.

Do d6, sang ché dé xudt hop chét c6 cong thie IT:

HO NH A

trong do A la:
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R!1a CHs, CF3, hoic F;
R? 1a H, CHs, hoic F;

R3 1a CH;, OCHs, OH, F;
R* 1a OH hoic CH>OH; va
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X 1a CH hodc N;

hodc mudi duge dung ctia nd.

Séang ché con dé xudt hop chit c6 cong thic I:

| Cong thtre I

hodc mubi duge dung cda né.

Sang ché con dé xudt hop chét hydrat hoa c6 cong thire 1.

Hon thé nita, sang ché dé xuét hop chét c6 cong thire I hodc cong thire 11, hodc
mudi dugce dung cda no dé dung trong tri li€u, cu thé 1a dé didu tri bénh viém khop.
Thém vao d6, sang ché d& xuit hop chét co cong thirc I hodic cong thue 1, hoic mudi
dugc dung ctia né dung dé didu tri bénh viém khép man tinh. Ngoai ra, sang ché con
dé xuét hop chét co cong thirc I hodc cong thic I1, hodc mudi dugc dung cua n6 dung
dé diéu tri bénh viém khép dang thép. Sang ché con d& xuét hop chit ¢6 cong thirc I
hodc cong thirc I1, hodc mudi duoc dung cta nd dung dé diéu tri ching dau di kém véi
bénh viém khép hodc bénh viém khép man tinh. Hon thé nita, phan mé ta con boc 10
viéc str dung hop chét c6 cong thirc I hodc cong thire 11, hodic mudi duoc dung cla no,
dé bao ché thudc dé didu tri bénh viém khép. Phin md ta con bdc 10 viée st dung hop
chét ¢o cong thire 1 hodc cong thuce 11, hodc mudi duge dung cua nd, dé bao ché thube
dé diéu tri bénh viém khép man tinh. Phan mé ta con bdc 16 viée sit dung hop chét co
cong thire [ hodc cong thic 11, hodc mudi duoc dung cua no, dé bao ché thude dé diéu
tri chiing dau di kém v6i bénh viém khép hodce bénh viém khép man tinh.

Séang ché con dé xuét duge phdm chira hop chét ¢6 cong thire I hodc cong thirce
II, hodc mudi duoc dung cta nd, két hop véi mot hodc nhiéu chét mang, chit pha
lodng, hodc ta dugc duwoc dung. Theo phuong 4n cu thé, duge phdm con chira mét
hozc nhiéu tac nhan tri liéu khéc. Sang ché con bao ham céc chit trung gian va cac
quy trinh dé tong hop hop chét co cong thirc 1 hodic cong thie 11, hodic mudi duoc

dung cua no.
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M6 ta chi tiét sang ché

Nhu duge st dung trong ban mo ta nay, thuit ngit “viée diéu tri” hodc “diéu
tri” bao gém lam kiém ché, lam cham, lam dirng, ho#c lam dao chiéu su tién trién
hodc mtrc d nghiém trong cua triéu ching hoic rbi loan hién hanh.

Nhu dugc st dung trong ban md ta nay, thudt nglt “bénh nhan” dung dé chi
dong vat ¢6 vi, nhu chudt nhit, chudt lang, chuot céng, ché, hodc ngudi. Can hidu
rang bénh nhan duoc vu tién 1a nguoi.

Nhu dugce st dung trong ban mo ta nay, thuat ngit “luong hitu hiéu” dung dé
chi lugng hoac lidu cua hop chét theo séng ché, hodc mudi duoc dung ctua no, ma khi
ding & dang don hodc da lidu cho bénh nhan, tao ra tac dung mong mudn cho bénh
nhan dang chin doan hodc diéu tri.

Luong hitu hi€u co thé duoc xac dinh mot cach dé dang bdi cac béac si kham
bénh, nhu chuyén gia trong linh vuc nay, bing cach st dung céc ky thudt da biét va
bang cach quan sat cac két qua thu dugc trong cdc diéu kién tuong tu. Trong qua trinh
xé4c dinh luong hitu hidu cho bénh nhan, rit nhidu yéu t§ duoc cac bac st kham bénh
xem xét, bao gdm, nhung khong chi gi¢i han &: loai dong vat cé vu; kich thude cla
ching, tudi, va tinh trang stc khde chung; bénh hoac rbi loan cu thé ¢6 lién quan; muc
do lién quan hogc mirc do nghiém trong ctia bénh hodc rdi loan; sy dép tng cua ting
bénh nhén; hop chit cu thé duoc dung; dudng dung; ddc tinh sinh kha dung cua ché
phém dugc dung; phac dd liéu dugce chon; viée st dung thude di kém; va cac diéu kién
c6 lién quan khéc.

No6i chung, hop chét co cong thtrc I hodc cong thac II, hodc mudi duge dung
ctia né, 1a hitu hiéu trong khoang liéu rong. Vi du, lidu mdi ngay thuong ndm trong
khoang tir 0,01 dén khoang 50mg/kg thé trong. Trong mot vai truong hop, luong lidu
thdp hon giéi han dudi clia khoang néu trén ¢ thé 16n hon mic théa dang, trong khi
trong truong hop khac vin c6 thé st dung liéu cao hon véi tac dung phu chdp nhén
duoc, va do vy, khoang lidu nén trén khong nhim giéi han pham vi cia sang ché theo
cach bat ky.

Tét hon 13, hop chét theo sdng ché duoc bao ché dudi dang dugc phém duoc

ding qua dudng bat ky ma lam cho hop chét nay sinh kha dung. Tét nhét 13, cac duoc
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phdm nay dé ding qua dudng miéng. Cac duoc phdm ndy va cic quy trinh bao ché
ching 1a da biét 16 trong linh vuc nay. (vi du, xem Remington: The Science and
Practice of Pharmacy (D.B. Troy, Editor, 21st Edition, Lippincott, Williams &
Wilkins, 2006).

Cén hiéu rang hop chét c6 cong thie IT bao gdém hop chit ¢ cong thic Ila va
IIb:

! crs C“’ﬁ
N}—/{& A % NH A
CH OH Ch
Cong thire Ila Cong thirc ITb

Hop chét c6 cong thirc I va cong thire 1T 14 dic biét hitu ich trong viée diéu tri
theo sang ché, nhung mot sé nhém, phan tir thay thé, va cdu hinh nhit dinh 1a dugc vu
tién. Cac doan sau md ta cdc nhom, phan tir thay thé, va cdu hinh duge uu tién nay.
Cén hiéu ring su uu tién nay la 4p dung duoc cho ca viée diéu tri 1dn hop chét theo
sang ché.

DPuoc vu tién néu A la:

DPuoc vu tién néu R! 1a CHs.

Puoc vu tién néu X 1a N.

Cling dugc uu tién a khi R? 1a H, thi R3 1a OH.

Hop chat duge wu tién 1a axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-

carbonyl]amino]-3,5-dimetyl-benzoic, cé cong thirc:
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C

NH & |
Ch X

Hs

hodc mudi duoc dung cda nd.

Axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-di-
metyl-benzoic 1a dugc dac biét uu tién.

Axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-di-
metyl-benzoic hydrat hoa la cling dugc uu tién.

Axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-di-
metyl-benzoic hydrat héa dwoc dic trung boi dinh quan trong trong phd nhiu xa tia
X, & goc nhiu xa 2-theta, béng 9,0°, két hop v6i hai hodc nhiéu dinh 6 goc nhidu xa
2-theta dugc chon tir nhom bao gém 5,89, 8,5°,9,8° 11,6°, 11,8°, 17,5°, va 24,2°, la
cling dugc uu tién.

Nhu duoc st dung trong ban mé ta nay, “DMEM” dung dé chi méi truong
Eagle dugce bién tinh bang Dulbecco; “DMSO” diung dé chi dimetylsulfoxit; “IPA”
ding dé chi ruou isopropylic; “MeOH” dung dé chi metanol; “EtOH” dung dé chi
etanol; “DMF” ding dé chi dimetylformamit; “THF” ding dé chi tetrahydrofuran;
“EtOAc” dung dé chi etyl axetat; “FBS” ding dé chi huyét thanh bao thai bé; “PGE,”
ding dé chi prostaglandin E»; “FBS” dung dé chi huyét thanh bao thai bé; “IBMX"”
ding d& chi (3-isobutyl-1-metylxanthin); “MES” dung dé chi axit (2-(V-
morpholino)etansulfonic; “HEPES” dung dé chi axit (2-[4-(2-hydroxyetyl)piperazin-
1-yl]etansulfonic); “HTREF” dung dé chi k§ thut do huynh quang phan giai thoi gian
ddng nhat; “HEK” ding dé chi than phdi ngudi; va “ICse” ding dé chi nérig do cua tac
nhan d& tao ra 50% su dap Gng e ché ti da co thé cho tac nhéan do.

Céac mudi duge dung va phuong phép chung dé diéu ché chung 1a da biét ro
trong linh vuc nay. Vi dy, xem tai liéu Gould, P.L., “Salt selection for basic drugs.”
International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin, R.J., et al. “*Salt
Selection and Optimization Procedures for Pharmaceutical New Chemical Entities,”

Organic Process Research and Development, 4: 427-435 (2000); va S.M. Berge, et
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al., “Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19 (1977).
Chuyén gia trong linh vuc tong hop s& hidu duoc ring hop chit ¢6 cong thie I ¢6 thé
chuyén hoa mot cach d& dang thanh va c6 thé tach duoc dudi dang mudi dugc dung
bang cach st dung cac ky thuét va didu kién ma chuyén gia trong linh vuc nay da biét

~

r0.
Vi du thyee hién siang ché

Hop chét theo sang ché, hoic mudi duoc dung clia no, co thé dugc didu ché
bang nhidu loai quy trinh da biét trong linh vuc nay, mot sb quy trinh trong sé nay
dugc minh hoa trén cac so dd, quy trinh didu ché, va vi du dudi day. Cac budc téng
hop cu thé cia mdi quy trinh duge mé ta co thé duoc két hop theo nhiéu cach, hodc
cling véi cac bude cia cic so do khace, dé diéu ché hop chit co cong thuce [ hodc cong
thire 11, hodc mudi duoc dung ciia nd. San phdm cia mdi budce trén cac so dd dusi day
c6 thé thu hdi dwoc bang cac phuong phép thong thuong, bao gdm chiét, 1am bay hoi,
két taa, sic ky, loc, nghién, va két tinh. Cac chit phédn ting va nguyén lidu ban dau co
thé kiém dugc mot cach dé dang boi chuyén gia trong linh vuc nay. Tét c& cac phin tir
thay thé, trir khi ¢6 quy dinh khéc, 1a duoc xac dinh nhu trén. Céan hiéu rang cac so do,
quy trinh, va vi du nay la khong nhim muc dich gidi han pham vi cta séng ché theo
cach bét ky.

So dd 1

buoc A budc B bugc C
=z _ Cl ——— Cj)
NS
E EO\/C}'ﬁ

Ji%i:i%o‘*f% f@c%@@“

Quy trinh diéu ché 1
Tong hop axit 6-clo-3-metyl-pyridin-2-carboxylic.

-8-
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So dd 1, bude A. Bb sung dung dich chtra dung dich nuéc NaOH IN (10ml)
vao dung dich chtra metyl 6-clo-3-metyl-pyridin-2-carboxylat (1,0g, 5,39mmol) trong
THF:MeOH (10ml:2ml) trong khi khudy. Hon hop nay dwoc khudy & nhiét do trong
phong trong thoi gian 3 gio. Dung méi hitu co duogc loai bd trong didu kién ap sudt
giam va chit ban ran duoc hoa tan trong nude va axit hoa dén dé pH=1-2 bing dung
dich nuéc HCI IN. Chét két tua thu duoc 1a duoc loc, rira b%mg nudce, va séy kho &
nhiét d§ 40°C trong 16 chan khong trong thoi gian 12 gio dé tao ra hop chit néu ¢ dé
muc nay ¢ dang chét rin mau tring (780mg, 84%). Phd khdi (m/z): 172,0 (M+1).

Quy trinh diéu ché 2
Tbng hop etyl 4-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-3,5-dimetyl-benzoat.

j cl
C ’
" cr 9
i_b

So dd 1, buéc B. BS sung etyl 4-amino-3,5-dimetyl-benzoat (0,878¢,
4,55mmol) va N,N-diisopropyletylamin (1,98ml, 11,36mmol) vao dung dich chua axit
6-clo-3-metyl-pyridin-2-carboxylic (0,78g, 4,55mmol) trong CH>Clz (15ml) & nhiét do
trong phong. Sau khi khudy hdn hop phan tng nay trong thoi gian 10 phut, anhydrit
vong cua axit l-propanphosphonic (50% dung dich trong etyl axetat, 3,25ml,
5,46mmol) dugc bd sung vao qua xyranh. Sau 48 gid, dung méi duoc loai bo trong
diéu kién 4p sudt giam va cin dugc pha lodng véi nude va chiét bing etyl axetat. Gom
c4c 16p hitu co va lam kho trén magie sulfat, loc, va cd trong didu kién ap suét giam.
Cin thu dugc dugc tinh ché bing sic ky nhanh (silicagel) bing cach st dung gradient
bang 0-40% etyl axetat trong hexan. Sau khi tinh ché, chét rin duoc nghién véi 30%
etyl axetat trong hexan va loc dé tao ra hop chét néu & dé& muc nay ¢ dang bot mau
trang (0,907g, 57,5%). Phd khdi (m/z): 347,2 (M+1).

Quy trinh didu ché 3
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Téng hop tert-butyl-dimetyl-(4-piperidyloxy)silan.

IO

So dd 1, chét phan tng bude C. BS sung 1H-imidazol (2,69¢, 39,55mmol), tiép
theo 1la, t-butyldimetylclosilan (3,58g, 23,73mmol) vao dung dich chua 4-
hydroxypiperidin (2,00g, 9,89mmol) trong CH>Cl> (30ml) va hdn hop phan tng nay
duoc khudy & nhiét do trong phong. Sau 12 gio, hén hop phan Gmg nay duogc riva bang
nude, dung dich bdo hoa NaHCO3, va nude mudi. Gom céc 16p hitu co va lam kho
trén natri sulfat, loc, va cd trong diéu kién ap suét giam. Cin thu dugc dugc tinh ché
bang sic ky nhanh (silicagel) bang gradient st dung 100% CHyCl, dén 10% 7N
amoniac trong MeOH/90% CH,Cl dé thu dugc hop chit néu & dé muc nay (3,69¢,
86,3%). Pho khéi (m/z): 216,2 (M+1).
Quy trinh diéu ché 4
Toéng hop etyl 4-[[6-[4-(tert-butyl(dimetyl)silyl)oxy-1-piperidyl]-3-metyl-pyridin-2-

carbonyl]amino]-3,5-dimetyl-benzoat.

Ch (O
asuIon
< ey

So dd 1, bude C. B sung (iPr)Pd(xinamyl)Cl (16,43mg, 0,03mmol) tiép theo
la, lithi bis(trimetylsilyl)amit (3,81ml) vao dung dich chtra etyl 4-[(6-clo-3-metyl-
pyridin-2-carbonyl)amino]-3,5-dimetyl-benzoat, (440mg, 1,27mmol) trong THF
(1,6ml). Hn hop phéan tmg nay duoc suc nito trong thdi gian 5 phat va tiép theo,
khudy & nhiét d6 trong phong. Sau 18 gid, hdn hop phan tng duge pha lodng véi dung
dich NaHCO3 bdo hoa va chiét bang etyl axetat. Gom céc 16p hiru co va lam kho trén
magie sulfat, loc, va ¢d trong diéu kién ap sudt giam. Can thu duge duoc tinh ché bing
séc ky nhanh (silicagel) bing gradient sir dung 0 - 30% etyl axetat trong hexan dé thu
duoc hop chit néu & dé muc nay (278mg, 41%). Phd khdi (m/z): 526,2 (M+1).

-10-
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Quy trinh diéu ché 5
Tong hop etyl 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonylJamino]-3,5-

fﬁ@[% UOH
HC %
H |

Ch HeC X

So d6 1, bude D. Bb sung BugNF 1,0M trong THF (0,975ml, 0,975mmol) véo

dimetyl-benzoat.

dung dich chta etyl 4-[[6-[4-(tert-butyl(dimetyl)silyl)oxy-1-piperidyl]-3-metyl-
pyridin-2-carbonyl]amino]-3,5-dimetyl-benzoat (342mg, 0,650mmol) trong THI
(4ml) & nhiét ¢6 0°C. Hdn hop phan tng nay duge lam am tir tir dén nhiét do moi
trudng. Sau 12 gid, hdn hop phan Umg nay duoc pha lodng véi hdn hop nude da va
chiét bang etyl axetat. Gom cac 16p hitu co, lam kho trén natri sulfat, loc, va ¢é trong
diéu kién ap suét gidm dé tao ra cin. Cin nay duoc tinh ché béng sic ky nhanh
(silicagel) bang gradient sir dung 0 - 40% etyl axetat trong hexan dé thu duoc hop chit
néu & dé muc nay (223mg, 83,3%). Phd khéi (m/z): 412,2 (M+1).

So dd 2
Ha&o)SiN/\(C _bfji O%Cl pude B %Coﬁ@[% N
H ChH
NH,
Quy trinh diéu ché 6

Téng hop kali 6-clo-3-metyl-pyridin-2-carboxylat.

So dd 2, budc A. B6 sung metyl 6-clo-3-metyl-pyridin-2-carboxylat (50g,
269,4mmol) vao dung dich chtta kali hydroxit (18,7g, 282,9mmol) trong ruou
isopropylic (2000ml). Hon hgp nay duge khudy ¢ nhiét do maéi trudng trong thoi gian
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1 git. Hexan (500ml) dwoc bo sung vao, va chit rin 13 duoc loc, rira bing hexan, va
sdy kho trong didu kién ap sudt giam & nhiét d6 45°C trong thoi gian 4 gid dé tao ra
hop chét néu & dé muc nay (52g, 92%). Phd khéi (m/z): 172,0 (M+1). IH NMR (300
MHz, D>0): 7,62 (d, J= 8,0 Hz, 1H), 7,27 (d, J= 8,0 Hz, 1H), 2,23 (s, 3H).

Quy trinh didu ché 7

Téng hop metyl 4-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-3,5-dimetyl-benzoat.

HC- Ch

o)
cl
H |
HC

Ch

So dd 2, bude B. B sung bis(2-oxo-3-oxazolidinyl)phosphonic clorua (115g,
451,8mmol) vao huyén phu chira kali 6-clopyridin-2-carboxylat (52g, 265,8mmol)
trong dimetylformamit (676ml). Hon hop nay duoc khudy & nhiét d6 mai truong trong
thoi gian 30 phut. Metyl 4-amino-3,5-dimetyl-benzoat (42,9g, 239,2mmol, xem quy
trinh diéu ché 12) va diisopropyletylamin (115,9ml,664,5mmol) dugc bd sung vao.
rét hdn hop nay vao nude (2000ml) va khudy trong thoi gian 30 phut. Chét rén thu
duoc duge loc va séy kho trong didu kién ap suét gidm & nhi¢t do 45°C. Chéat kho
duoc nghién véi hexan (1400ml) trong thoi gian 2 gio. Chat ran thu duoce duoc loc V‘a‘
sdy kho trong chén khong dé tao ra hop chét néu & dé muc nay (69g, 78%) & dang chét
rdn mau tring. Phd khéi (m/z): 333,05 (M+1). IH NMR (300 MHz, DMSO): 10,16 (s,
1H), 7,89 (d, J= 8,2 Hz, 1H), 7,73 (s, 2H), 7,63 (d, J= 8,2 Hz, 1H), 3,85 (s, 3H). 2.49
(s, 3H), 2,28 (s, 6H).
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So do 3
HC O Ctb UOH budc A O CH OH
g} SR T
CH TbC S X /N'
Chy G N
Vidul
OH {
@/ budc B
H
HsC\o Ch
_N_Cl
ChH }ib N |
Vidul

Téng hop axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-

HO/K@:C% O/OH

So d6 3, bude A. Bb sung dung dich chtra dung dich nudc NaOH IN (1,08ml)

dimetyl-benzoic.

vao trong khi khudy dung dich chta etyl 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-
pyridin-2-carbonyl]amino]-3,5-dimetyl-benzoat ~ (223mg, 0,54 1mmol) trong
THF:MeOH (4ml:2ml). Sau khi dun nong & 40°C trong thoi gian 12 gio, dung moi
hiru co duoc loai bé trong didu kién &p suft giam va chit ban rin duge hoa tan trong
nude va axit hoa dén do pH=3 bang dung dich nudec HCI IN. Chét két tta thu dugc .
duoc loc, rira bing nude, va sy kho ¢ nhiét do 40°C trong 16 chan khong trong thoi
gian 12 gio dé tao ra hop chit néu ¢ dé muc nay & dang chét rn mau tréng (160mg,

77%). Phd khdi (m/z): 384,2 (M+1).
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Quy trinh khic dé téng hop axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-

carbonyl]amino]-3,5-dimetyl-benzoic.

So dd 3, buée B. Bo sung 4-hydroxypiperidin (171,2g, 1660mmol) vao dung
dich chta metyl 4-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-3,5-dimetyl-benzoat
(69g, 207,3mmol) trong N-metylpyrrolidon (483ml) va hdn hop nay dugc khudy &
nhiét d6 150°C trong thoi gian 4 gio. Hon hop nay duoc 1am mat xuéng nhiét d0 moi
trudng va rét vao nude (1000ml). Hon hop nay duge rira bing metyl r-butyl ete
(300ml). Tiép theo, axit hoa 16p nude dén do pH=2 bing dung dich nudc HCI 36%.
Hdn hop nay dugc chiét bang dung dich chia 1/1 etyl axetat/metyl-t-butyl ete
(3x250ml). Lép hitu co duoce lam bay hoi dén kho. B sung nude (500ml) vao cin va
hdn hop thu duge dugce khudy trong thai gian 30 phut, loc va cac chit loc duoc duoc
sdy kho trong 10 chin khong & nhiét d6 45°C qua dém. Chét rin mau ndu nhat da sdy
kho duge hoa tan trong axeton (500ml) va dun néng dén 50°C. B& sung tir tir nude
(1000ml) vao va hdn hop nay dugc khudy & nhiét d6 50°C trong thoi gian 2 gitr. Hon
hop nay dugc lam mat xuéng nhiét do moi truong, loc, va cac chét loc duoc séy kho
trong diéu kién ap sudt giam & nhiét do 45°C. Céc chét da siy kho duoc khudy trong
etyl axetat (600ml) & nhiét d6 S0°C trong thoi gian hai gid. Hon hop nay duoc lam
mat xuéng nhiét d0 moi truong, loc, va cac chét loc duoc séy kho trong diéu kién ap
suét gidm & nhi€t do 45°C qua dém dé tao ra hop chit néu & dé& muc nay ¢ dang chét
rdn mau trang (50,8g, 64%). Phd khéi (m/z): 384,2 (M+1). IH NMR (300 MHz,
DMSO): 12,85 (s, 1H), 9,87 (s, 1H), 7,71 (s, 2H), 7,49 (d, J= 8,7 Hz, 1H), 7,01 (d, J=
8,7 Hz, 1H), 4,68 (d, J= 4,1 Hz, 1H), 4,11-4,04 (m, 2H), 3,70 (m, 1H), 3,15-3,07 (m,
2H), 2,41 (s, 3H), 2,27 (s, 6H), 1,81-1,77 (m, 2H), 1,44-1,32 (m, 2H).

Pho nhiéu xa tia X trén mau bot

C6 thé thu duoc phé nhidu xa tia X (XRD - X-ray nhiéu xa) cta chét rin dang
tinh thé bang cach sir dung nhifu xa ké tia X cho mau bdt Bruker D4 Endeavor, ¢ gin
ngudn CuKa A = 0,154060nm (1,54060 A) va diu do Vantec, van hanh & 35kV va
50mA. Mdu duogc quét v6i goc nhiéu xa 20 nim trong khoang tir 4 dén 405, vOl cO
bude 1 0,0087° va tée d6 quét 1a 0,5 gidy/bude, va do 1éch 0,6mm, bd phan chdng tan

xa ¢b dinh 5,28mm, va cac khe do 9,5 mm. Bot kho dugce dua vao thiét bi chira miu
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thach anh va tao bé mit tron nhén béng cach st dung céi gat thdy tinh. D& biét rd
trong linh vyc tinh thé hoc 1a, déi voi dang tinh thé da cho, cudng do tuong dbi cua
dinh nhiéu xa co thé thay d6i do su dinh hudng dugc uvu tién do cac yéu t& nhu hinh
thai hoc tinh thé va thoi quen. Khi tdc dung cda su dinh hudng duoc wu tién c¢6 mit,
cudng do dinh thay doi, nhung vi tri dinh dic trung cta dang da hinh la khong ddi. Vi
du, xem The U. S. Pharmacopeia 35 - National formulary 30 Chapter <941>
Characterization of crystalline and partially crystalline solids by X-ray. powder
diffraction (XRPD) Official December 1, 2012-May 1, 2013. Hon thé nita, cing da
biét 15 trong linh vuc tinh thé hoc 1a dbi véi dang tinh thé da cho vi trf dinh & goc c6
thé thay doi mot chat. Vi du, vi trf dinh c6 thé dich chuyén do su bién ddi vé nhiét do
hodc do 4m tai d6 mau duoc phan tich, miu dwogc thay thé, hodc khi ¢6 hoic khong ¢o
mit chét ndi chudn. Trong thir nghiém nay, nhitng bién thién vi tri dinh tinh theo gbc
nhidu xa 20 1a 0,2 s& duge xem xét va duoc xem 13 nhitng bién thién khong anh
hudng dén viéc xac dinh mét cach ro rang dang tinh thé cin xem xét. C6 thé xac nhén
mot dang tinh thé trén co s& t& hop don nhét cac dinh phan biét (theo don vi goc nhiéu
xa °20), thuong 1a cac dinh ndi bat hon. Phd nhidu xa cho dang tinh th¢, thu duge ¢
nhiét 6 mdi trudng xung quanh va do 4m tuong dbi, duoc hiéu chinh bing cach dua

vao céac dinh chudn NIST 675 (mica) & cac dinh & goc nhiéu xa 20 1a 8,85°va 26.77°.

Vidu A
Quy trinh diéu ché axit 4-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]-

amino]-3,5-dimetyl-benzoic hydrat hoa.

Axit 4-[[6-(4-Hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-di-
metyl-benzoic (240,7 mg) dugc hoa tan trong 10ml hdn hop axeton:nude véi ty 1& 1:1
dé tao ra dung dich mau nhot trong subt. Hé_n hop nay dugc cd ¢ nhiét do trong phong
va dang hydrat hoa tinh thé bat diu dé két tha tir tir ra khoi dung dich trong thoi gian
vai phit. Chét rén thu duge duoc loc va dé kho trong khong khi dé tao ra 197,5mg hop
chit néu ¢ dé muc nay.

Mau duoc didu ché cua hop chét néu ¢ dé muc ctia Vi du A 1a duoc dic trung
bdi phd nhiéu xa tia X trén mau bot bang cach si dung su buc xa CuKa do ¢6 dinh

nhidu xa (tri s 2-theta) nhu duoc mé ta trong Bang 1 dudi day. Cu thé, kiéu chua
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dinh & 9,0° két hop véi hai hodc nhiéu dinh dugce chon tir nhém bao gdm 5,82, 8,5°,

9,8°,11,6° 11,8°, 17,5°, va 24,2° v6i d9 dung sai cho goc nhiéu xa béng 0,2 do.

Bang 1. Dinh nhiéu xa tia X trén mau bot cua Vi du A.

Pic | Goc (2-Theta ©) Cuong do (%)
1 5,8 43
2 8,5 16
3 9,0 100
4 9,8 21
5 11,6 62
6 11,8 34
7 14,1 9
8 15,3 15
9 15,4 30
10 17,5 43
11 20,4 11
12 20,8 21
13 22,7 13
14 24,2 35
15 24,6 19
16 27,5 9
So dd 4
bude A | budc B /©iﬁ O/ bude C . _
Je e e o
NG NG NG NH

Quy trinh diéu ché 8
Téng hop 1-iodo-2,4-dimetyl-3-nitro-benzen.

l
Hsu/QECH;
NQ
So dbd 4, budc A: Bd sung axit sulfuric (27,2ml,510mmol), axit axetic
(543,8ml, 9,49mol), iot (46g, 181,3mmol) va HIO4 (91,9g, 403,3mmol) vao 1,3-
dimetyl-2-nitro-benzen (68,5g, 453,2mmol). Hon hop phan ung duge dun néng dén
90°C trong thdi gian 7 ngay. Hon hop phan img nay duge lam mat xudng nhiét d6 moi

truong va nude (500ml) duge bd sung vao. Chat rin thu duoce dugce gom bing cach loc
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va rira bang nude lanh. Chét ran thu duoc duoc sdy kho trong didu kién ap sudt giam &
nhiét 6 45°C qua dém dé thu duoc hop chét ndu ¢ d& muc nay ¢ dang chét rén mau
vang (119g, 95%). 1H NMR (300,16 MHz, CDCls): 7,80 (d, /= 8,2 Hz, 1H), 6.85 (d.
J=18,2 Hz, 1H), 2,37 (s, 3H), 2,23 (s, 3H).

Quy trinh diéu ché 9

Tong hop metyl 2,4-dimetyl-3-nitro-benzoat.

o CHa

H Ch
NG

So d6 4, Buéc B: Bd sung l-iodo-2,4-dimetyl-3-nitro-benzen (70g.
252, 7mmol), Pd(OAc)y (2,8g, 12,6mmol), 1,4-bis(diphenylphosphino)butan (6,5g,
15,2mmol), axetonitril (462ml), trietylamin (88,2ml), va metanol (280ml) vao ndi hap
Parr™ dung tich 2 lit ¢6 lap khudy co. N&i hdp Parr™ nay duoc bit lai, dudi khi va
didu 4p bang CO dén 4p sudt 551,6 kPa (80 psig). Hon hop nay duoc dun néng dén
100°C trong thoi gian 2 gid. Hdn hop nay duge 1am mat xudng nhiét dd méi truong va
tiép theo, xa khi. Tiép d6, cd hdn hop nay dén kho trong diéu kién &p suét giam. Etyl
axetat (300ml) va nude (300ml) duoc bd sung vao. Céac 16p duoc tach va 16p nudce
duoc bé di. Ldp hitu co duoc lam khoé trén MgSOs, loc, va ¢o dén kho dé thu duoc
hop chét néu 6 dé muyc nay ¢ dang mau dé diu ma né két tinh khi dé yén (52g. 98%).
IH NMR (300,13 MHz, CDCI3): & 7,89 (d, J= 8,2 Hz, 1H), 7,19 (d, /= 8,2 Hz, 1H),
3,91 (s, 3H), 2,49 (s, 3H), 2,33 (s, 3H).
Quy trinh didu ché 10
Téng hop metyl 3-amino-2,4-dimetyl-benzoat.

Hs Chy
NH,

So dd 4, Buge C: B6 sung 10% paladi trén than uét 50% (5,6 g) vao dung dich
chira metyl 2,4-dimetyl-3-nitro-benzoat (37g, 176,9mmol) trong metanol (370ml).
Hon hop phan ing dugce suc hydro va dit trong khi quyén hydro trong 6 ngay. Hon

hop nay duoc loc qua d4t tao diatomit va dich loc duge lam bay hoi dén kho. Can thu
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dugc duge tinh ché bang sic ky nhanh (silicagel), ria giai bing etyl axetat 20% trong
hexan dé thu dugc hop chit néu & d& muc ndy & dang dau mau vang (20,5g, 65%).
Pho khéi (m/z): 180,1 (M+1). IH NMR (300,16 MHz, DMSO-ds): 3 6,89 (s, 2H), 4,78
(s, 2H), 3,76 (s, 3H), 2,23 (s, 3H), 2,12 (s, 3H).

So dd S
| |
0] 0] O
budc A budce B
H ——_——ﬁ-
NG NG NHo

Quy trinh diéu ché 11
Téng hop metyl 3,5-dimetyl-4-nitro-benzoat.

ChH
0

Hs Chy
NG

So dd 5, bude A. Bd sung thionyl clorua (10ml) ¢ nhi¢t do 0 °C vao dung dich
chira axit 3,5-dimetyl-4-nitro-benzoic (10,0g, 0,0512mol) trong MeOH (150ml) va
hdn hop phan Gng dugc dun néng dén 80°C. Sau 16 gid, hdn hop phan tng nay duoc
lam mét xubng nhiét d6 trong phong va dung méi duge loai bo trong diéu kién ap suét
giam. C4n nay duoc pha lodng v6i nude (S0ml) va bazo hoa bang dung dich NaHCO;
bdo hoa dén d6 pH=7-8 va chiét bing EtOAc (2x120ml). Gom céc 16p hitu co va lam
kho trén natri sulfat khan. Dung mdi duoc loai bo trong diéu kién ap sudt giam dé thu
duoc hop chét néu & dé muc nay & dang chét rin mau Véﬁg nhat (10,71g, 98,3%). IH
NMR (400 MHz, DMSO): & 7,83 (s, 2H), 3,88 (s, 3H), 2,30 (s, 6H).

Quy trinh diéu ché 12
Tong hop metyl 4-amino-3,5-dimetyl-benzoat.
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H Ch
NH,

So dd 5, bude B. Bb sung bot sit (15,7g, 0,2869mol) va dung dich HCI 37%
(1,72g, 0,0478mol) & 0 °C vao dung dich chtta metyl 3,5-dimetyl-4-nitrobenzoat
(10,0g, 0,0478mol) trong metanol (100ml). Hon hgp phan ing duge dun noéng & nhiét
do 80°C trong' 16 gio. Hon hop ndy dugc lam mat xudng nhiét do trong phong va loc
qua dém Celite™ va rira bang metanol, tiép theo 13, lam bay hoi dich loc dén kho dé
thu dugc hop chat néu & dé muc nay & dang chét rén mau niu (7,82, 99%). Phé khéi
(m/z): 180,2 (M+1).

So dd 6
/Sl
Br busc A oi(;( bute D Ji@\/
i ’ % @
buorc C \ Ej budc D i@%%

Quy trinh didu ché 13
Téng hop metyl 4-[(5-bromo-2-flo-benzoyl)amino]-3,5-dimetyl-benzoat.

HC. Ch
Br
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So dd 6, budc A. Bb sung metyl 4-amino-3,5-dimetylbenzoat (2,86g,
15,9mmol, xem quy trinh diéu ché 12) va N,N-diisopropyletylamin (8,35ml,
47,9mmol) vao dung dich chtra axit 5-bromo-2-flobenzoic (3,50g, 15,9mmol) trong
CH2Cl (50ml) & nhiét do 0°C. Sau khi khudy hdn hop phan ing nay trong thoi gian
10 phut, anhydrit vong cua axit 1-propanphosphonic (50% dung dich trong etyl axetat.
20,5ml, 31,9mmol) duoc bd sung vio qua xyranh va khudy & nhiét d6 méi truong. Sau
36 giv, dung moi duge loai bo trong diéu kién ap sudt giam va cin duoc pha loang voi
nude va chiét bang etyl axetat. Gom céc 16p hitu co va lam kho trén khan NaxS0s, loc,
va co trong diéu kién &p sudt giam. Cin thu dugc duoc tinh ché bang sic ky nhanh
(silicagel) bang cach sir dung 10% etyl axetat trong hexan dé tao ra hop chét néu ¢ dé
muc nay ¢ dang chét rin mau tréng (4,20g, 69%),). Pho khéi (m/z): 380,2 (M+1).

Quy trinh diéu ché 14
Tdng hop tert-butyl-dimetyl-(3-piperidylmetoxy)silan.

W
SRR
H

So dd 6, bude B. B sung trietylamin (5,53g, 0,0547mol) tiép theo la, t-
butyldimetylclosilan (4,127g, 0,0275mol) vao dung dich chtra piperidin-3-ylmetanol
(2,10g, 0,018mol) trong CH2Cl, (20ml) va hdn hop phan wng nay dugc khudy ¢ nhiét
do trong phong. Sau 24 gid, hdn hop phan tng ndy duge rira bang nudc, dung dich
bdo hoa NaHCO3, va nude mubi. Gom cac 16p hiru co va lam kho trén natri sulfat,
loc, va cd trong didu kién ap sudt giam. Cin thu dugc duoc tinh ché béng sdc ky
nhanh (silicagel) bang gradient st dung 0-10% MeOH trong diclometan dé thu duoc
hop chét néu & d& muc nay (2,50g, 60%). Phd khdi (m/z): 231,2 (M+1).

Quy trinh diéu ché 15

Téng hop metyl 4-[[5-[3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-piperidyl]-2-flo-

benzoyl]amino]-3,5-dimetyl-benzoat.
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/SI

Iand

So d6 6, bude B. BS sung Pda(dba)s (0,10g, 0,105mmol) tiép theo 13, S-Phos
(0,043g, 0,105mmol) vao dung dich chtra metyl 4-[(5-bromo-2-flo-benzoyl)amino]-
3,5-dimetyl-benzoat (0,40g, 1,05mmol), tert-butyl-dimetyl-(3-piperidylmetoxy)silan
(0,362g, 1,57mmol) va Cs2CO; (1,04g, 3,15mmol) trong 1.4-dioxan (6ml). Hon hop
phén Umg nay dugc suc nito trong thoi gian S phat va tiép theo, duoc dun néng & nhiét
do 90°C. Sau 16 gid, hén hop phan tng dugc lam mat xudng nhiét do moi truong, loc
qua Celite™, va ria béng EtOAc. Gom dich loc, l1am kho trén natri sulfat, loc, va ¢
trong diéu kién ap sudt giam va tinh ché bing sdc ky nhanh (silicagel) bang béch su
dung 10% EtOAc trong hexan dé thu duoc hop chit néu & dé muc nay ¢ dang dau
mau vang nhot (0,22g, 40%). Phd khéi (m/z): 529,2 (M+1).

Quy trinh diéu ché 16
Téng hop metyl 4-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl|benzoyl]amino]-3,5-di-

metyl-benzoat.

HC 5 Ch

ch 1
So dd 6, bude C. B sung BugNF 1,0M trong THF (0,35g, 1,60mmol) ¢ nhiét
dd 0°C vao dung dich chtra metyl 4-[[5-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-1-
piperidyl]-2-flo-benzoyl]amino]-3,5-dimetyl-benzoat (0,30g, 0,54mmol) trong THF
(8ml). Hdn hop phan g nay duoc lam 4m tir tir dén nhiét do méi truong. Sau 4 gio,
hdn hop phan tng ndy duge pha lodng véi hdn hop nude da va chiét bang etyl axetat.
Gom cac 1&p hitu co, lam kho trén natri sulfat, loc, va ¢o trong diéu kién ap sut giam

dé tao ra can. Can nay duogc tinh ché bing sdc ky nhanh (silicagel) bang gradient st
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dung etyl axetat trong hexan 1am chét rira giai dé thu duoc hop chit néu ¢ dé muc nay
& dang chét rdn mau trang (0,10g, 55%). Phd khébi (m/z): 414,2 (M+1).

Vidu?2

Téng hop axit 4-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl]benzoyl]amino]-3,5-dimetyl-

benzoic.

Ch

So dd 6, budc D. BS sung dung dich chira dung dich nudec NaOH 2N (2,00ml)
vao dung dich chtra metyl 4-[[2-flo-5-[3-(hydroxymetyl)- 1-piperidyl]benzoyl]amino]-
3,5-dimetyl-benzoat (0,18g, 0,43mmol) trong THF:MeOH (3ml:1ml) trong khi khudy.
Sau 16 gid & 50°C, dung méi hitu co dugce loai bo trong didu kién ap suét giam va can
duogc pha long voi nuéce, axit hoa dén do pH=4 bing dung dich HCl 1N va chiét bang
CH>Cl. Gom céc 16p hitu co va lam kho trén natri sulfat khan. Dung mai dugce loai bo
trong didu kién ap suét giam va chit két tia thu duoc dugce nghién véi dietyl ete va loc
dé thu dugc hop chit néu & d& muc nay & dang chét rin mau tring (0,12g, 69%). Phd
khéi (m/z): 401,2 (M+1).

Téach bit d6i xtng raxemic axit 4-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl]benzoyl]
amino]-3,5-dimetyl-benzoic.

Axit  4-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl|benzoyl]amino]-3,5-dimetyl-
benzoic duoc tach bang sic ky bat dbi ximg bang cach st dung Chiralpak™ AD-H,
25% MeOH/CO2, 5ml/phut, 225nm d¢é tao ra:

Vi du 2A: chét dong phan 1 axit 4-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl]benzoyl]-
amino]-3,5-dimetyl-benzoic. Pinh rira giai ¢ 2,52 phut. Phé khéi (m/z): 401,2 (M+1).
Vi du 2B: chét ddng phan 2 axit 4-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl]benzoyl]-
amino]-3,5-dimetyl-benzoic. Dinh rira giai & 2,93 phut. Phd khéi (m/z): 401,2 (M+1).
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So dd 7

/Sl

NH;

Quy trinh diéu ché 17
Tbng hop metyl 3-[(5-bromo-2-flo-benzoyl)amino]-2,4-dimetyl-benzoat.
0

Ch

HC

Br
Ch

So dd 7, budc A. B sung metyl 3-amino-2,4-dimetylbenzoat (409mg,
2,28mmol, xem quy trinh didu ché 10) va N,N-diisopropyletylamin (737.6mg,
5,71mmol) vao dung dich chira axit 5-bromo-2-flo-benzoic (500mg, 2,28mmol) trong
CH2Clz (15ml) & nhiét d§ 0°C. Sau khi khudy hdn hop phan tng nay trong thoi gian
10 phut, anhydrit vong cua axit 1-propanphosphonic (50% dung dich trong etyl axetat,
1,74g, 2,74mmol) dugc bd sung vao qua xyranh va khudy & nhiét do 50°C. Sau 16
gio, dung moi dugc loai bo trong didu kién &p sudt giam va can duoc nghién voi
MeOH dé tao ra hop chét néu & dé muc nay & dang chét rén mau tring (450mg,
51,8%). Phd khdi (m/z): 380,2 (M+1).

Quy trinh diéu ché 18
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Téng hop metyl  3-[[5-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-1-piperidyl]-2-flo-

benzoyl]amino]-2,4-dimetyl-benzoat.

So dd 7, bude B. B sung Pdy(dba)s (0,168g, 0,184mol) tiép theo 1a, S-Phos
(0,075g, 0,184mol) vao dung dich chta metyl 3-[(5-bromo-2-flo-benzoyl)amino|-2.4-
dimetyl-benzoat  (0,7g, 1,84mmol), tert-butyl-dimetyl-(3-piperidylmetoxy)silan
(2,53g, 11,03mmol, xem quy trinh didu ché 14) va Cs2CO3 (1,81g, 5,50mmol) trong
1,4-dioxan (15ml). Hon hop phan ting ndy duoc suc nito trong thoi gian 5 phut va tiép
theo, dugc dun noéng & nhiét do 120°C. Sau 6 gid, hon hop phan ung nay duogc co
trong diéu kién 4p sut giam va cin dugc dung cho budc tiép theo ma khong can tinh

ché thém.

Quy trinh diéu ché 19
Toéng hop metyl 3-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl]benzoyl]amino]-2,4-di-
metyl-benzoat.
O H
ChH

HC Y

ch 1
So dd 7, bude C. Bb sung BugNF 1,0M trong THF (5,73g, 0,0219mol) & nhiét
dd 0°C vao dung dich chtra metyl 3-[[5-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-1-
piperidyl]-2-flo-benzoyl]amino]-2,4-dimetyl-benzoat (2,9g, 5,48mmol) trong THF
(20ml). Hon hop phan tng nay duoc lam 4m tir tir dén nhiét do moi truong. Sau 4 gio,
hdn hop phén ng ny dugc pha lodng v6i hdn hop nude da va chiét bang etyl axetat.

Gom céc 16p hitu co, lam kho trén natri sulfat, loc, va c¢d trong di€u kién ap suét giam
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dé tao ra can. Cin nay duoc tinh ché bing sic ky nhanh (silicagel) bang gradient str
dung 35-45% etyl axetat trong hexan dé thu duoc hop chit néu & dé muc nay ¢ dang

chat ran mau tring (0,38g, 16,8%). Phd khéi (m/z): 415,2 (M+1).

Vidu3
Tong hop axit 3-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl|benzoyl]amino]-2,4-dimetyl-
benzoic.
HO._ O H
ChH
Ch

So dd 7, bude D. B6 sung dung dich chtra NaOH (0,146mg, 0,00366mol) trong
1,5ml H2O vao dung dich chtra metyl 3-[[2-flo-5-[3-(hydroxymetyl)-1-piperidyl]-
benzoyl]lamino]-2,4-dimetyl-benzoat  (0,38g, 0,000916mol) trong THF:EtOH
(3ml:2ml) trong khi khudy. Sau 4 gio' ¢ nhiét d6 méi trudng, dung mdi hitu co duoc
loai bo trong diéu kién ap suét giam va cin duogc pha lodng véi nudce, axit hoa dén do
pH=4 bang dung dich HCI IN, va chiét bang etyl axetat. Lép hitu co duge két hop va
lam kho trén natri sulfat khan. Dung mdi duoc loai bo trong diéu kién ap sudt giam dé
thu dugc hop chit néu & dé muc nay & dang chit rin mau vang nhat (85 mgg, 36,8%).

Phé khéi (m/z): 401,2 (M+1).
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So dd 8
- si
7 ° _0_0
Br bude A buéc B .
HO — > —_—
Br .
O/
NH,
budc C budc D
——— —_— S

S H

Quy trinh diéu ché 20

Tong hop metyl 3-[( 5-bromo-2-metyl-benzoyl)amino]-2,4-dimetyl-benzoat.

O
Ch

HC

Br

Cl—@l_b

So d6 8, budsc A. Bb sung metyl 3-amino-2,4-dimetylbenzoat (1,49g,
0,0084mol, xem quy trinh diéu ché 10) va N,N-diisopropyletylamin (4,79g,
0,0372mol) vao dung dich chira axit 5-bromo-2-metylbenzoic (2,0g, 0,0093mol) trong
CH,Cl> (20ml) & nhiét d6 0°C. Sau khi khudy hdn hop phan tng nay trong thoi gian
10 phut, 1-propanphosphonic anhydrit vong cua axit (50% dung dich trong etyl axetat,
8,87g, 0,028mol) dugc bd sung vao qua xyranh va khudy ¢ nhiét d6 50°C. Sau 16 gio,
dung moi duge loai bé trong diéu kién 4p sudt giam va cin duoc pha lodng vOi nude
va chiét hai 1an bang etyl axetat. Gom céc 16p hitu co va lam kho trén khan NaxSOs,
loc, va co trong didu kién 4p sudt giam. Cian thu duoc duoc tinh ché bing sic ky
nhanh (silicagel) bing cach st dung 10% etyl axetat trong hexan dé tao ra hop chat
néu & d& muc ndy ¢ dang chit rdn mau tring (2,80g, 80%). Phd khéi (m/z): 376,1
(M+1).
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Quy trinh didu ché 21
Tong hop metyl 3-[[S-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-1-piperidyl]-2-metyl-

benzoyl]amino]-2,4-dimetyl-benzoat.

)f&/
Ch
H

So dd 8, bude B. B sung Pda(dba)s (0,12g, 0,132mmol) tiép theo 13, S-Phos
(0,050g, 0,132mmol) vao dung dich chta metyl 3-[(5-bromo-2-metyl-benzoyl)-
amino]-2,4-dimetyl-benzoat  (0,5g, 1,32mmol), tert-butyl-dimetyl-(3-piperidyl-
metoxy)silan (0,45g, 1,99mmol, xem quy trinh diéu ché 14) va Cs,COs (1,29¢.
3,98mmol) trong 1,4-dioxan (15ml). Hon hop phan tng nay dugc suc nito trong thoi
gian 5 phut va tiép theo, dugc dun néng & nhiét do 110°C. Sau 6 gid, hdn hop phan
ung dugc 1am maét xudng nhiét do moi truomg, loc qua Celite™, va rira bing EtOAc.
Gom dich loc, lam kho trén natri sulfat, loc, va c¢6 trong diéu kién ap sut giam va tinh
ché bang sic ky nhanh (silicagel) bang cich sir dung 15% EtOAc trong hexan lam
chit rira giai dé thu dwoc hop chét néu & d& muc nay ¢ dang chat ban ran mau nau

(0,62, 85%). Phd khéi (m/z): 525,2 (M+1).

Quy trinh diéu ché 22
Téng hop metyl 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]amino]-2,4-

dimetyl-benzoat.

o H
Ch

HC
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So dd 8, bude C. B6 sung BugNF 1,0M trong THF (0,596, 2,28mmol) & nhidt
dd 0°C vao dung dich chtra metyl 3-[[5-[3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-
piperidyl]-2-metyl-benzoyl]amino]-2,4-dimetyl-benzoat (0,60g, 1,14mmol) trong THF
(15ml). Hon hop phan tng nay duge lam 4m tir tir dén nhiét do moi truong. Sau 1 gio,
hén hop phan tng nay duoc pha lodng véi hdn hop nude da va chiét biang ctyl axetat.
Gom céc 16p hitu co, lam kho trén natri sulfat, loc, va ¢6 trong diéu kién ap suét giam
dé tao ra can. Can nay duoc tinh ché bang sic ky nhanh (silicagel) bang gradient sir
dung 4% metanol trong diclometan lam chat rtra giai dé thu duoc hop chit néu & dé

muc ndy & dang chét rdn mau tring (0,4g, 85,5%). Pho khéi (m/z): 411,4 (M+1).

Vidu4
Tong hop axit 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]amino]-2,4-di-

metyl-benzoic.

HO._O H
Ch

CHgl_b

So dd 8, bude D. Bb sung Dung dich chtra dung dich nudc NaOH 4N (4,00ml)
vao dung dich chia metyl 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]-
amino]-2,4-dimetyl-benzoat (0,4g, 0,975mmol) trong THF:MeOH (10ml:5ml) trong
khi khudy. Sau 4 gio & nhiét do moi trudng, dung mdi hitu co duge loai bo trong dicu
kién 4p sudt giam va cin duoc pha lodng voi nude, axit hoa dén do pH=4 bang dung
dich HCI IN, va chiét hai 1dn bang 10% IPA trong CH,Cly. Gom céc 16p hitu co va
lam kho trén natri sulfat khan. Dung moi dugce loai bé trong diéu kién ap s_uét giam va
chét két tta thu duoc duge nghién véi dietyl ete va loc dé thu dugc hop chit néu ¢ dé
muc nay & dang chét rdn mau nau nhat (0,28g, 72,5%). Phd khdi (m/z): 397,2 (M+1).
Tach bit dbi ximg raxemic axit 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-

benzoyl]amino]-2,4-dimetyl-benzoic.
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Axit 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]amino]-2,4-di-
metyl-benzoic duge tach bang sic ky bat dbi xtng bang cach stir dung Chiralcel™ OJ-
H, 15% MeOH/CO2, Sml/phut, 225nm dé tao ra:

Vi du 4A: chit dong phan 1 axit 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-
benzoyl]amino]-2,4-dimetyl-benzoic. Dinh rira giai ¢ 1,76 phat. Phé khéi (m/z): 397,2
(M+1).
Vi du 4B: chit ddng phén 2 axit 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-
benzoyl]amino]-2,4-dimetyl-benzoic. Dinh rira giai & 2,49 phat. Phd khéi (m/z): 397,2
(M+1).
Sodd 9

CVS(
budc A bude B
HO Bh———>»o e
Br
“%@f N

NH;

H H
bu‘é'.c C N O bU'é'C D ) HO
N’
H H

Quy trinh didu ché 23
Tdng hop metyl 4-[(5-bromo-2-metyl-benzoyl)amino]-3,5-dimetyl-benzoat.

HC Ch
Br

%Eb

So dd 9, budc A. Bd sung metyl 4-amino-3,5-dimetylbenzoat (1,28g, 0,0072,
xem quy trinh diéu ché 12) va N,N-diisopropyletylamin (4, 12g, 0,032mol) vao dung
dich chtra axit 5-bromo-2-metylbenzoic (2,0g, 0,008mol) trong CH>Cl> (20ml) & nhiét
d6 0°C. Sau khi khudy hdn hop phan tng nay trong thoi gian 10 phat, anhydrit vong
cla axit 1-propanphosphonic (50% dung dich trong etyl axetat, 7,63g, 0,024mol) duoc
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b6 sung vao qua xyranh va khuédy & nhiét d6 50°C. Sau 16 210, dung moi dugce loai bo
trong diéu kién ap sudt giam va can duoc pha lodng v6i nudce va chiét hai lan bang etyl
axetat. Gom céc 16p hiru co va lam kho trén khan Na,SOs, loc, va ¢ trong diéu kién
ap suét giam. Can thu duoc duoc tinh ché bing sic ky nhanh (silicagel) bang cach st
dung 12% etyl axetat trong hexan dé tao ra hop chit néu & d& muc ndy & dang chét rin
mau tring (2,9g, 97%). Phd khdi (m/z): 376,0 (M+1).

Quy trinh diéu ché 24

Toéng hop metyl 4-[[5-[3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-piperidyl]-2-metyl-

benzoyl]amino]-3,5-dimetyl-benzoat.

So d6 9, budc B. B6 sung Pda(dba)s (0,12g, 0,00013mol) tiép theo la, S-Phos
(0,054g, 0,00013mol) vao dung dich chira metyl 4-(5-bromo-2-metylbenzamido)-3,5-
dimetylbenzoat (0,5g, 0,0013mol), tert-butyl-dimetyl-(3-piperidylmetoxy)silan (0,45g,
0,0019mol, preparation 14) va Cs>COs (1,29g, 0,0039mol) trong 1,4-dioxan (15ml).
Hon hop phéan g nay dugc suc nito trong thoi gian 5 phut va tiép theo, duoc dun
noéng & nhiét do 110°C. Sau 16 gio, hdn hop phan tng duge lam mat xudng nhiét do
moi truong, loc qua Celite™, va rua béng EtOAc. Gom dich loc, lam kho trén natri
sulfat, loc, va cd trong diéu kién 4p sudt giam va tinh ché bing sic ky nhanh
(silicagel) bang cach st dung 15% etyl axetat trong hexan lam chit rira giai dé thu
dugce hop chit néu & dé muc nay & dang chit ban rin mau niu (0,4g, 57,3%). Phé khoi
(m/z): 525,2 (M+1).

Quy trinh diéu ché 25
Téng hop metyl 4-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]amino]-3,5-

dimetyl-benzoat.
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HC Ch

Crg*:b

So d6 9, bude C. BS sung BugNF 1,0M trong THF (0,39g, 1,52mmol) & nhiét
dd 0°C vao dung dich chioa metyl 4-[[5-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-1-
piperidyl]-2-metyl-benzoyl]amino]-3,5-dimetyl-benzoat (0,40g, 0,76mmol) trong THF
(10ml). Hén hop phan tng nay dugc 1am 4m tir tir dén nhiét do moi truong. Sau 1 gio,
hdn hgp phan tmg nay dugc pha lodng véi hdn hop nude da va chiét bang etyl axetat.
Gom céc 16p hitu co, lam kho trén natri sulfat, loc, va ¢o trong diéu kién &p Suét giam
dé tao ra can. Can nay dugc tinh ché bang sic ky nhanh (silicagel) bang gradient sir
dung 4% MeOH trong diclometan dé thu dugc hop chét néu & dé muc ndy & dang chat
rdn mau nau nhat (0,30g, 96%). Phd khdi (m/z): 411,5 (M+1).
Vidu5
Toéng hop axit 4-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]amino]-3,5-

dimetyl-benzoic.

Ch

CF@H5

So 6 9, bude D. B6 sung dung dich chtra dung dich nuée NaOH 4N (2,00ml)
vao dung dich chta metyl 4-[[5-[3-(hydroxymetyl)-1-piperidyl]|-2-metyl-
benzoyl]amino]-3,5-dimetyl-benzoat (0,3g, 0,73mmol) trong THF:MeOH (10ml:5ml)
trong khi khudy. Sau 16 gid ¢ nhiét d6 méi trudong, dung mdi hitu co duge loai bo
trong didu kién ap sudt gidm va cdn dugce pha lodng voi nude, axit hoa dén do pH=4
bing dung dich HCI 1N, va chiét bang 10% IPA trong CH2Cla. Gom céc 16p hitu co
va lam kho trén natri sulfat khan. Dung mdi duoc loai bo trong didu kién ap sudt giam
va chét két tua thu duoc duogc nghién voi dietyl ete va loc dé thu duoc hop chit néu &

d& muc nay ¢ dang chét rin mau nau nhat (0,27g, 90%). Phd khdi (m/z): 397,2 (M+1).
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Tach bit ddi xtmg raxemic axit 4-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-
benzoyl]amino]-3,5-dimetyl-benzoic.

Axit 4-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]amino]-3,5-
dimetyl-benzoic duge tich bing sic ky bt dbi xing bang cach sir dung Chiralpak
AD-H, 30% EtOH/CO», Sml/phut, 225nm dé tao ra:

Vi du SA: chit dong phan 1 4-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-
benzoyl]amino]-3,5-axit dimetyl-benzoic. Dinh rira giai & 4,22 phat. Pho khdi (m/z):
397,2 (M+1).

Vi du 5B: Chét ddéng phan 2 axit 4-[[5-[3-(hydr0xymety1)-1-piperidy1]-2-mefy1-
benzoyl]amino]-3,5-dimetyl-benzoic. Pinh rira giai & 5,30 phut. Phd khéi (m/z): 3972

(M+1).
So dd 10
00 o s
E% Br Sodd9 %\/ budc A 8
HO —_— —_—
N%Q/Br
/@(EO/ ”53

NHy

bute Ba g budc C

Quy trinh diéu ché 26
Tbng hop metyl 3-[[5-[3-[[tert-butyl(dimetyl)silylJoxymetyl]pyrolidin-1-yl]-2-metyl-

benzoyl]amino]-2,4-dimetyl-benzoat.
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o

HC CH

Chhf,e

So dd 10, bude A. Bb sung Pda(dba)s (0,12g, 0,132mmol) tiép theo 13, S-Phos
(0,054g, 0,132mmol) vao dung dich chra metyl 3-[(5-bromo-2-metyl-
benzoyl)amino]-2,4-dimetyl-benzoat (0,5g, 1,32mmol), tert-butyl-dimetyl-(pyrolidin-
3-ylmetoxy)silan (0,4g, 1,99mmol) va Cs2CO3 (1,2g, 3,99mmol) trong 1,4-dioxan
(15ml). Hon hop phan ting nay duoc suc nito trong thoi gian S phat va tiép theo, duoc
dun néng & nhiét d6 100°C. Sau 16 gid, hdn hop phan tng duoc lam maét xudng nhiét
do moi truong, loc qua Celite™, va rira bang EtOAc. Gom dich loc, 1am kho trén natri
sulfat, loc, va cb trong didu kién &p suét gidm va tinh ché bing sic ky nhanh
(silicagel) bang cach st dung 20% EtOAc trong hexan dé thu dugc hop chit néu ¢ dé
muc ndy ¢ dang chét ban rin mau nau (0,36g, 53%). Phd khéi (m/z): 511,2 (M+1).
Quy trinh diéu ché 27
Téng hop metyl 3-[[5-[3-(hydroxymetyl)pyrolidin-1-yl]-2-metyl-benzoyl]amino]-2,4-
dimetyl-benzoat.

-0 H
cCY
H cH

cHa,*:b

So dd 10, bude B. Bd sung BugNF 1,0M trong THF (0.537g, 2.05mmol) &
nhi€t do 0°C vao dung dich chtra metyl 3-[[5-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-
pyrolidin-1-yl]-2-metyl-benzoyl]amino]-2,4-dimetyl-benzoat  (0,35g, 0,686mmol)
trong THF (50ml). Hon hop phan Gng nay duge lam 4m tir tir dén nhiét do moi trudng.
Sau 2 gid, hdn hop phéan ng nay dugc pha lodng véi hdn hop nude da va chiét hai 1an
béng etyl axetat. Gom céc 16p hftu co, lam kho trén natri sulfat, loc, va c6 trong diéu

kién ap sudt giam dé tao ra cian. Cin nay duoc tinh ché bang sic ky nhanh (silicagel)
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bang gradient sir dung 50% etyl axetat trong hexan dé thu dugc hop chit néu ¢ dé& muc

ndy & dang chat rin mau nu (15 Omg, 51%).

Vidub6
Téng hop axit 3-[[5-[3-(hydroxymetyl)pyrolidin-1-yl]-2-metyl-benzoylJamino]-2.4-

dimetyl-benzoic.

0 H
Ch

CH:,I_b

So d6 10, bude C. Bé sung dung dich chia dung dich nudc NaOH 5N (5,00ml)
vao dung dich chtra metyl 3-[[5-[3-(hydroxymetyl)-1-piperidyl]-2-metyl-benzoyl]-
amino]-2,4-dimetyl-benzoat (0,4g, 0,975mmol) trong McOH (5ml) trong khi khudy.
Sau 5 gio' ¢ nhiét do moi truong, dung moi hitu co duoc loai bd trong didu kién ap
sudt giam va cin dugc pha loding voi nude, axit hoa dén do pH=4 bing dung dich HCI
IN, va chiét hai lan bang 10% IPA trong CH2Cly. Gom céc 16p hitu co va lam kho trén
natri sulfat khan. Dung méi duoc loai bo trong didu kién 4p suét giam va chat két tua
thu duoc duoc nghién v6i dietyl ete va loc dé thu dugc hop chét néu & dé muc nay o

dang chét rdn mau ndu (70mg, 56%). Phd khéi (m/z): 381,2 (M-1).
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budc A budc B
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Br
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NH,
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buée C bude D

Quy trinh didu ché 28
Téng hop metyl 3-[(5-bromo-2-metyl-benzoyl)amino]-2,4-dimetyl-benzoat.

HC O

Ch

Br

“ 9 Cl—i i_b
So do6 11, budc A. BO sung metyl 3-amino-3,5-dimetylbenzoat (1,49,
0,0083mol, xem quy trinh diéu ché 12) va N,N-diisopropyletylamin (4,79g. 0,037mol)
vao dung dich chua axit 5-bromo-2-metyl-benzoic (2,0g, 0,0093mol) trong CH>Cl>
(20ml) & nhiét do trong phong. Sau khi khudy hdn hop phan ung nay trong thoi gian
10 phut, anhydrit vong cua axit 1-propanphosphonic (50% dung dich trong etyl axetat,
8,87g, 0,027mol) duge bd sung vao qua xyranh va duoc dun néng & nhiét do 50°C.
Sau 16 gio, hdn hop phan ing nay duoc pha lodng véi CHyCly, rira bang nude va nude
mudi. Gom céc 16p hitu co va 1am khd trén khan NaxSOq, loc, va ¢b trong dicu kién ép
sudt giam. Can nay duoc tinh ché bang sic ky nhanh (silicagel) bang céach st dung
10% EtOAc trong hexan dé tao ra hop chit néu ¢ dé muc nay ¢ dang bot mau tring

(2,8g, 80%).
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Quy trinh diéu ché 29 _
Téng hop metyl 3-[[5-[3-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl]-2-metyl-benzoyl]-

amino]-2,4-dimetyl-benzoat.

5 K

HC A
ch

So do 11, bude B. Bo sung Pda(dba)s (0,12g, 0,132mmol) tiép theo 1a, S-Phos
(0,054g, 0,132mmol) vao dung dich chra metyl 3-[(5-bromo-2-metyl-benzoyl)-
amino]-2,4-dimetyl-benzoat (0,5g, 1,32mmol), tert-butyl-dimetyl-(3-pipcridyloxy)-
silan (0,425g, 1,98mmol) va Cs2CO;3 (1,28g, 3,96mmol) trong 1,4-dioxan (15ml). Hon
hop phén Gmg nay duoc suc nito trong thdi gian 5 phut va tiép theo, dugc dun néng &
nhiét dd 100°C. Sau 16 gid, hdn hop phan tng duge lam mat xudng nhiét do moi
truong, loc qua Celite™, va rira béng EtOAc. Gom dich lgc, 1am kho trén natri sulfat,
loc, va cb trong didu kién 4p sudt giam va tinh ché bing sic ky nhanh (silicagel) bang
cach st dung 10% EtOAc trong hexan dé thu duge hop chit néu ¢ dé muc nay & dang
chit ban rdn mau niu (0,4g, 60%).

Quy trinh diéu ché 30
Toéng hop metyl 3-[[5-(3-hydroxy-1-piperidyl)-2-metyl-benzoyl]amino]-2,4-dimetyl-
benzoat. |

e OO H

Ch

Ch Hy
So do 11, buée C. B6 sung BuyNF 1,0M trong THF (0,409g, 1,56mmol) &
nhi¢t d0 0°C vao dung dich chta metyl 3-[[5-[3-[tert-butyl(dimetyl)silyl]oxy-1-
piperidyl]-2-metyl-benzoyl]amino]-2,4-dimetyl-benzoat (0,4g, 0,78mmol) trong THI
(20ml). Hon hop phan tng ndy duoc lam 4m tir tir dén nhiét do moi trudong. Sau 1 gio,

hdn hop phan tmg nay duoc pha lodng véi hon hop nude da va chiét hai lan bang etyl

-36-



23404

axetat. Gom céc 16p hitu co, lam kho trén natri sulfat, loc, va cb trong diéu kién ép
sudt giam dé tao ra cin. Cin nay dugc tinh ché bing sic ky nhanh (silicagel) bing
gradient st dung 3% metanol trong diclometan dé thu duoc hop chét néu & d& muc

nay & dang chat rin mau trang (0,3g, 97%).

Vidu7
Téng hop axit 3-[[5-(3-hydroxy-1-piperidyl)-2-metyl-benzoyljamino]-2,4-dimetyl-
benzoic.
HO_ O H
Ch
C
"

So db 11, bude D. BS sung dung dich chira dung dich nuéec NaOH 4N (2,00ml)
vao dung dich chira metyl 3-[[5-(3-hydroxy-1-piperidyl)-2-metyl-benzoyl]amino]-2.4-
dimetyl-benzoat (0,3g, 0,75mmol) trong THF:MeOH (5ml:2ml) trong khi khudy. Sau
3 gio & nhiét do mdi truong, dung mdi hitu co duge loai bod trong didu kién ap sudt
giam va can dugc pha lodng voi nLré'c, axit hoa dén do pH=4 bing dung dich HCI IN,
va chiét bang 10% IPA trong CH2Clo. Gom céc 16p hitu co va lam kho trén natri sulfat
khan. Dung moi duge loai bé trong diéu kién 4p sudt giam va chat két tua thu duoc
duoc nghién v6i dietyl ete va loc dé thu duoc hop chit néu & d& muc nay ¢ dang chét

rdn mau trang duc (0,274g, 94%). Phd khdi (m/z): 383,2 (M+1).
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So dd 12

buse A o~
HO Br . = °© bude B
O~ Br__ o

NH,

—_—
buée C M/%Q/
@]
HO Sf OH
budc C i@ N’/\:/r budc E HO/K(;\/ U

Quy trinh didu ché 31
Téng hop etyl 4-[(5-bromo-2-metyl-benzoyl)amino]-3,5-dimetyl-benzoat.

P CH
ﬁ(;E@/Br
Ch Hy

So dd 12, bude A. Bb sung nho giot oxalyl clorua (587,12 ul, 6,77mmol) &
nhi¢t do 0°C vao dung dich chtra axit 5-bromo-2-metyl-benzoic (1,35g, 6,15mmol)
trong THF (15ml), CH2Cla (15ml) va DMF (14,27ul, 184,57umol) va hdn hop phan
Uung duogc dé 4m tir tr dén nhiét do moi truong. Sau 2 gio, dung mdi duge loai bo
trong diéu kién 4p sudt giam. B sung CH,Cly (30ml) véo cin nay va hon hop phan
tmg duoc 1am mat xudng 0°C, tiép theo bd sung etyl 4-amino-3,5-dimetyl-benzoat
(1,19g, 6,15mmol), tiép theo 14, 4-pyridinamin, N,N-dimetyl- (37,58mg, 307,61 umol)
va pyridin (1,49ml, 18,46mmol). Bé lam mat duoc léy di va dung dich trong sudt duoc
dé 4m dén nhiét 6 moi trudong. Sau 5 giv, dung mdi duoc loai bd va hdn hop phan

mg nay dugc pha lodng véi etyl axetat va rira bang dung dich HCI IN, dung dich
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natri bicacbonat bio hoa, va nuéec mudi. Gom céc 16p hitu co va lam kho trén khan
NaxSOq, loc, va co trong diéu kién ap sut gidm. Céan thu duoc duoc nghién vOi hexan
va chit ran thu duoc duoc gom béng cach loc dé tao ra hop chit néu & dé muc nay o
dang chét rin mau tring (1,80 g; 75,2%). Phd khéi (m/z): 390,2 (M+1).

Quy trinh diéu ché 32

Tbéng hop etyl 4-[[5-(1,4-dioxa-8-azaspiro[4,5]decan-8-yl)-2-metyl-benzoylJamino]-

R

So db 12, bude B. B6 sung Pd(OAc)2 (0,04g, 0,19mmol), tiép theo 14, raxemic-

3,5-dimetyl-benzoat.

2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (119,7mg, 0,19mmol) vao dung dich chira
etyl 4-[(5-bromo-2-metyl-benzoyl)amino]-3,5-dimetyl-benzoat (0,5g, 1,28mmol), 1,4-
dioxa-8-azaspiro(4,5)decan (0,22g, 1,54mmol) va Cs:CO; (1,25g, 3,84mmol) trong
THF (10ml). Hon hop phan tng nay duoc suc nito trong thoi gian 5 phut va tiép theo,
dugc dun néng & nhiét do 90°C. Sau 16 gio, hdn hop phan ung duge lam mat xudng
nhiét d6 mdi truong va pha loang véi amoni clorua va chiét hai 1an bang EtOAc. Gom
céc 16p hitu co, 1am kho trén natri sulfat, loc, va ¢d trong didu kién ap sudt giam. Can
thu dugc dugc tinh ché bang sic ky nhanh (silicagel) bing cach st dung 0-100% etyl
axetat trong hexan dé thu duoc hop chit néu & d& muc nay & dang chét rdn mau ndu
(0,21g, 36,2%). Phd khéi (m/z): 453,2 (M+1).

Quy trinh diéu ché 33

Tong hop etyl 3,5- -dimetyl-4-[[2-metyl-5-(4-oxo-1-piperidyl)benzoylJamino |benzoat.

o %I . o
}—b
So db 12, bude C. BS sung hdn hop gdm dung dich HCI 5M (1ml) trong H,O

(Iml) vao dung dich chua etyl 4-[[5-(1,4-dioxa-8-azaspiro[4,5]decan-8-yl)-2-metyl-
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benzoyl]amino]-3,5-dimetyl-benzoat (205mg, 452,99 wmol) trong axeton (Sml) va
dun néng dén 60°C. Sau 12 gio, hdn hop nay dugc lam mat xubng nhiét do moi
truong, pha lodng véi dung dich NaOH 2M dén d pH=6 va chiét bang etyl axetat.
Gom céc 16p hiru co, lam khd trén natri sulfat, loc, va ¢ trong diéu kién ap suét giam.
Cin thu dugce duoc tinh ché bé‘mg sdc ky nhanh (silicagel) béng cach su dung 0-40%
etyl axetat trong hexan dé thu duoc hop chét néu ¢ dé muc nay dudi dang bot mau
trang duc (0,11g, 61%). Phd khéi (m/z): 409,2 (M+1).

Quy trinh diéu ché 34

Tdng hop axit 3,5-dimetyl-4-[[2-metyl-5-(4-ox0-1-piperidyl)benzoylJamino]benzoic.

H Ch N(\\/fO
N 9 Cl_ﬁ l—b

So do 12, bude D. Bo sung dung dich chtra dung dich nudec NaOH 2N (2,00ml)
vao trong khi khudy dung dich chta etyl 3,5-dimetyl-4-[[2-metyl-5-(4-0x0-1-
piperidyl)benzoyl]laminolbenzoat  (0,11g, 269,28 umol) trong THI:MeOIl
(2,4ml:1,2ml). Sau 16 gio ¢ nhiét d0 moi truong, dung mdi hitu co dugc loai bo trong
diéu kién &p sudt giam va cin duoc pha lodng vdi nude, axit hoa dén do pH=7 bing
dung dich HCI IN, va chiét hai 14n bing etyl axetat. Gom cac 16p hitu co voi 16p nude
va ¢o trong didu kién 4p suét giam. Chét ran thu duoc duoc nghién véi hdn hop gdbm
axetonitril va etanol véi ty 1€ 1:1 dé tao ra bot nhdo mau tréng, néd dugc loc qua dém
Celite™. Dich loc dugc co trong dicu kién 4p sudt giam va chét két tua duoc nghién
v6i axeton va loc dé thu duoc hop chit néu & dé& muc nay & dang chit ran mau tring
duc (99mg, 99%). Pho khdi (m/z): 381,2 (M+1).
Vidu 8
Toéng hop axit 4-[[5-(4-hydroxy-1-piperidyl)-2-metyl-benzoyl]amino]-3,5-dimetyl-

benzoic.
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H Ch g:::rOH
\ y C}_é }_b

So do 12, bude E. B6 sung natri tetrahydroborat (13.82mg. 365.36 umol) vao
dung dich chtra axit 3,5-dimetyl-4-[[2-metyl-5-(4-oxo0-1-piperidyl)benzoyl]amino]-
benzoic (69,5mg, 182,68umol) trong metanol (1,83ml) va hdn hop thu duoc duoc
khudy & nhiét d6 moi truong. Sau 1 gid, hdn hop nay duge t6i bang dung dich NH,CI
bdo hoa (0,2ml) va chiét bing CHCIL3 (3ml):IPA (Iml). Gom céc 1op httu co, lam kho
trén natri sulfat, loc, va cd trong diéu kién ap suét giam. Chét rén thu duoc duoc
nghién voi HoO (5ml), loc, va rira b%mg H,0 (5ml). Cin nay duoc tinh ché b?mg s3c ky
pha d4o (C18) bang cich sir dung 20% axetonitril trong HyO véi axit formic 0,1% dé
thu dugc hop chit néu & dé muc nay & dang bt mau tréng (0,01g, 15,7%). Phd khéi
(m/z): 383,2 (M+1).
So 6 13

- 0 _ O
Br bude A budc B )
HO > e
Br O
o H

NHp

H 0]
OH
buéc E @/
—_—
H

Quy trinh diéu ché 35
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Téng hop metyl 3-[(5-bromo-2-metyl-benzoyl)amino|-2.,4-dimetyl-benzoat.

@)
ChH

HC

Br

CH;}_b

So dd 13, bude A. Bb sung nho giot oxalyl clorua (1,16ml, 13,39mmol) & nhiét
do 0°C vao dung dich chtra axit 5-bromo-2-metyl-benzoic (2,45g, 11,16mm01).trong
THF (10ml), CH2Cl, (10ml) va DMF (20,00ul, 258,65umol) va hdn hop phan ung
nay duogc dé 4m tir tir dén nhiét d6 moi truong. Sau 2 gio, dung moi dugc loai bd trong
didu kién ap sudt giam. B6 sung CH2Cla (40ml) vao cin ndy va hdn hop phan tng nay
dugc 1am mat xudng 0°C, tiép theo bd sung etyl 4-amino-3,5-dimetyl-benzoat (2g,
11,16mmol), tiép theo 1a, N,N-dimetylpyridin-4-amin (13,63mg, 0,11mmol) va
pyridin (2,71ml, 33,48mmol). B¢ 1am mat dugc 14y di va dung dich trong subt duoc
dé 4m dén nhiét 46 moi trudong. Sau 2 gid, dung mdi duoc loai bd va hdn hop phan.
tmg nay duoc pha lodng véi etyl axetat va rira bang dung dich HCI IN, dung dich
natri bicacbonat bdo hoa, va nudc mudi. Gom cac I6p httu co, lam khd trén khan
Na>SOqs, loc, va ¢ trong diéu kién ap suét gidm dé tao ra hop chit néu ¢ dé muc nay o

dang chit rin mau vang nhat (4,0 g: 95,5%). Phd khéi (m/z): 376.0 (M+1).

Quy trinh diéu ché 36
Téng hop metyl 3-[[5-(1,4-dioxa-8-azaspiro[4,5]decan-8-yl)-2-metyl-benzoyl Jamino |-
2,4-dimetyl-benzoat.

So dd 13, bude B. Bb sung Pd(OAc), (29,84mg, 132,89umol), tiép theo 1,
raxemic-2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (82,75mg, 132,89umol) vao dung
dich chira metyl 3-[(5-bromo-2-metyl-benzoyl)amino]-2,4-dimetyl-benzoat (0,5g,
1,33mmol), 1,4-dioxa-8-azaspiro(4,5)decan (228,34mg, 1,59mmol) va Cs2COs5 (1,3g,
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3,99mmol) trong 1,4-dioxan (10ml). Hon hop phan Gng nay duoc suc nito trong 10
phat va tiép theo, dun nong dén 90°C. Sau 3 gio, mot luong san pham rit nho duoc
tao thanh. BS sung Pd(OAc), (29,84mg, 132,89 umol) tiép theo 13, raxemic-2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl (82,75mg, 132,89 umol) vao hdn hop phan tmg
nay va dun néng dén 100°C. Sau 12 gi&, hdn hop phan tmg duoc lam mat xudng nhiét
do moi trudng va pha loding véi nude va chiét bang EtOAc. Gom céc 16p hitu co, rua
bang nudc mudi, 1am khé trén natri sulfat, loc, va co trong diéu kién 4p suét giam. Cén
thu dugc dugc tinh ché bang sic ky nhanh (silicagel) biang cach su dung 0-100% etyl
axetat trong hexan dé thu duoc hop chét néu ¢ dé muc nay & dang chat ran mau néu

(0,26g, 44,62%). Pho khéi (m/z): 439,2 (M+1).

Quy trinh diéu ché 37

Téng hop metyl 2,4-dimetyl-3-[[2-metyl-5-(4-oxo0-1-piperidyl)benzoylJamino]-

benzoat.

Ch o x

So do 13, budce C. Bo sung dung dich HCI 4M (1ml) vao dung dich chita metyl
3-[[5-(1,4-dioxa-8-azaspiro[4,5]decan-8-yl)-2-metyl-benzoyl|amino]-2,4-dimetyl-
benzoat (250mg, 570,09 umol) trong THF (2ml) va khudy & nhiét do méi truong.
Hon hop nay duoc ¢b trong dicu kién ap sudt giam va duoce hoa tan lai trong axeton
(5ml) tiép theo 13, bd sung dung dich HCI 5N (1ml) vao. Sau 22 gio & 60°C, hdn hop
nay duoc lam mat xudng nhiét do méi trudng va pha lodng voi dung dich NaOH 2M
dén d6 pH=6 va chiét hai lan bang etyl axetat. Gom céc 16p hitu co, 1am kho trén natri
sulfat, loc, va cd trong didu kién ap suét giam. Cin thu duoc duoc tinh ché béng sdc
ky nhanh (silicagel) bang cach str dung 0-50% etyl axetat trong hexan dé thu dugc hop
chét néu & dé muc nay dudi dang bot mau tring duc (0,12g, 53,36%). Phd khdi (m/2):

395,2 (M+1).
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Quy trinh didu ché 38
Téng hop axit 2,4-dimetyl-3-[[2-metyl-5-(4-0x0-1-piperidyl)benzoyl]amino]benzoic.

H O
Ch go
\ I3 Chﬁ l_b
So do 13, bude D. B6 sung dung dich chira dung dich nude NaOH 2N (1,00ml)
vao dung dich chtra metyl 2,4-dimetyl-3-[[2-metyl-5-(4-oxo0-1-piperidyl)benzoyl]-
amino]benzoat (0,12g, 304,20pumol) trong THF:MeOH (2ml:1ml) trong khi khudy.
Sau 16 gior ¢ nhiét do moi truong, dung méi hitu co duge loai bo trong diéu kién ap
suft gidm va cgn dugc pha loang véi nude, axit hoa dén do pH=6 bang dung dich HCl
IN, va chiét bang etyl axetat. Gom céc 16p hitu co voi 16p nude va ¢d trong didu kién
ap suit giam. Chét rin thu dugc duge hoa tan trong axetonitril/HO va lam dong kho

nhanh dé thu duoc hop chét néu ¢ d& muc nay & dang chét rdn mau tring duc (58mg,

50,12%). Phé khéi (m/z): 381,2 (M+1).

Vidu9
Téng hop axit 3-[[5-(4-hydroxy- 1-piperidyl)-2-metyl-benzoyl]amino]-2,4-dimetyl-
benzoic.
HO_O
Ch Q/OH
Ch

Hs

So d6 13, bude E. Bb sung natri tetrahydroborat (10,14mg, 268,11umol) vao
dung dich chta axit 2,4-dimetyl-3-[[2-metyl-5-(4-oxo0-1-piperidyl)benzoyl]amino]-
benzoic (51mg, 134,05 umol) trong metanol (1,34ml) va hon hop nay dugce khudy o
nhiét dd moi trudong. Sau 1 gid, hdn hop nay duoc ti va didu chinh do pH dén 7 bing
dung dich NH4ClI bo hoa va chiét hai 1an bing CHCls (3ml):IPA(1ml) . Gom céac 16p
hitu co, 1am kho trén natri sulfat, loc, va ¢d trong diéu kién ap sudt giam. Chét rén thu

duoc duoc hoa tan lai trong hon hop CHCI3:IPA véi ty 1& 3:1 va pha loang v6i HCI
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dén do pH=2 va chiét bang hdn hop CHCl3:IPA véi ty 16 3:1. Gom cac 16p hitu co.
lam kho trén natri sulfat, loc, va cd trong diéu kién ap suét giam. Can thu duoc duoc
hép thu trong MeOH va loc qua nat bang bong. Dich loc duoc ¢d trong diéu kién ap
sudt giam tiép theo 13, hoa tan trong HoO va lam dong kho nhanh trong thoi gian 12
gio dé thu duoc hop chit néu & d& muc ndy & dang bdt mau tring duc (0,04g, 81,9%).
Phd khéi (m/z): 383,2 (M+1).

So dd 14

_0_0
budc A budc B
NN | cI_teen N o Mt
X 9 _N_Cl
H |

O/

NH,

0
hd HO.__ O
3 OH
bude C U bude D OH
- _—
Z _ N

Quy trinh diéu ché 39
Téng hop axit 6-clo-3-metyl-pyridin-2-carboxylic.

H _ | Cl
H N
So d6 14, budec A. B sung dung dich chtra dung dich nudc NaOH IN
(10,00ml) vao dung dich chta metyl 6-clo-3-metyl-pyridin-2-carboxylat (1,0g,
5,39mmol) trong THF:MeOH (10ml:2ml) trong khi khudy. Hon hop nay duoc khudy
& nhiét do trong phong trong thoi gian 3 gio. Dung méi hitu co dugc loai bo trong

di€u kién 4p sudt gidm va chat ban ran dugc hoa tan trong nudc va axit héa dén do
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pH=1-2 bing dung dich nuéc HCI IN. Chét két tia thu duoc duge loc, rira bang nude,
va siy kho & nhiét 4o 40°C trong 16 chan khéng trong thoi gian 12 gio dé tao ra hop
chit néu ¢ d& muc nay & dang chit rin mau trang (780mg, 84%). Phd khéi (m/z):
172,0 (M+1).

Quy trinh diéu ché 40

Téng hop metyl 3-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-2,4-dimetyl-benzoat.

e S ©
CH

Cl
|

=

CI—&,HS\

So db 14, buéc B. Bb sung metyl 3-amino-3,5-dimetylbenzoat (0,36g.
0,20mmol, xem quy trinh didu ché 12), va N,N-diisopropyletylamin (0,77g,
0,60mmol) vao dung dich chta axit 6-clo-3-metyl-pyridin-2-carboxylic (0,35g,
0,20mmol) trong CH>Clz (6ml) & nhiét do trong phong. Sau khi khudy hdn hop phan
Ung nay trong thoi gian 10 phut, anhydrit vong cia axit 1-propanphosphonic (50%
dung dich trong etyl axetat, 2,54g, 0.80mmol) dugc bd sung vao qua xyranh. Sau 16
gi®d & nhiét do moi trudong, hdn hop phan tmg nidy dugce pha lodng véi CHyClo, rira
bang nude va nude mudi. Gom cic 16p hiru co va lam khé trén khan NaaSOu, loc, va
cd trong didu kién ap suét giam dé tao ra hop chét néu ¢ dé muc nay ¢ dang bdt mau
tring (0,52g, 76%). Phd khéi (m/z): 333,2 (M+1).

‘Quy trinh diéu ché 41
Téng hop tert-butyl-dimetyl-(4-piperidyloxy)silan.

SR
T

So d6 14, bude C. B6 sung 1H-imidazol (2,69g, 39,55mmol) tiép theo la, t-
butyldimetylclosilan (3,58g, 23,73mmol) vao dung dich chta 4-hydroxypiperidin
(2,00g, 9,89mmol) trong CH>Cl> (30ml) va hdn hop phan tng nay duoc khudy & nhiét
do trong phong. Sau 12 gid, hon hop phan tng nay duoc rira bang nude, dung dich
bdo hoa NaHCO3, va nuéc mudi. Gom céc 16p hitu co va lam kho trén natri sulfat,

loc, va cO trong di€u kién dp sudt giam. Cédn thu dugc dugce tinh ché bang sac ky
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nhanh (silicagel) bing gradient st dung 100% CHaCl, dén 10% amoniac 7N trong
MeOH/90% CH>Cl> dé thu duoc hop chét néu & d& muyc nay (3,69g, 86,3%). Phé khéi
(m/z): 216,2 (M+1).

Quy trinh diéu ché 42

Téng hop metyl 3-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-
2,4-dimetyl-benzoat.

@)

Ch UOH

CHgI_b \|

So db 14, bude C. BS sung Pda(dba)s (0,14g, 0,00015mol) tiép theo la, BINAP
(0,086g, 0,00015mol) vao dung dich chira metyl 3-(6-clo-3-metylpicolinamido)-2,4-

HC

dimetylbenzoat (0,50g, 0,0015mol), tert-butyl-dimetyl-(4-piperidyloxy)silan (0,90g,
0,0045mol) va Cs2CO3 (2,00g, 0,006mol) trong toluen (6ml). Hdn hgp phan ing nay
dugc suc nito trong thdi gian 5 phut va tiép theo, duge dun néng & nhiét do 120°C.
Sau 4 gio, hon hop phan tGng duge lam mat xudng nhiét do méi trudng, loc qua
Celite™, va rira b‘éng EtOAc. Gom dich loc, lam kho trén natri sulfat, loc, va ¢d trong
diéu kién &p sudt giam dé thu duoc hop chét néu & d& muc nay & dang mau tring chét
ban rin (0,220g, 29%). Phd khdi (m/z): 398.2 (M+1).

Vidu 10

Tong hop axit 3-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-2.4-

dimetyl-benzoic.

H O

CHP’H% \I

So dd 14, bude D. B sung dung dich chtra dung dich nudec NaOH 2N (2,00ml)
vao dung dich chta metyl 3-[[6-(4-hydroxy-1-piperidyl)-3-metyl-pyridin-2-
carbonyl]amino]-2,4-dimetyl-benzoat (0,21g, 0,52mmol) trong THF:MeOH (3ml:1ml)

trong khi khudy. Sau 16 gid ¢ nhiét d6 méi truong, dung méi hiru co duge loai bo
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trong diéu kién 4p sudt giam va cin duoc pha loding v&i nudce, axit hoa dén do pH=6
bang dung dich nudc HCI 1IN, va chiét bing etyl axetat (2 x 20ml). Gom céc 16p hitu
co va lam kho trén natri sulfat khan. Dung mdi dugc loai bo trong diéu kién ap sudl
gidm va chét két taa thu duoc duoc nghién véi pentan va loc dé thu duoc hop chét néu

& dé muc nay & dang chét rdn mau tring (0,082, 39%). Phd khéi (m/z): 384,2 (M+1).-

So dd 15
% budc A . > ﬁ(;(% buocB

NHp

)f s
H
\O budc C \O
= ‘ t‘(& = N\/
\ U
bude D HO %

Quy trinh diéu ché 43
Tong hop metyl 4-[(6-clo-3-metyl-pyridin-2-carbonyl)amino|-3,5-dimetyl-benzoat.

HC. Ch

Cl
|

=~

CH’}"G\

So dd 15, budc A. B sung metyl 4-amino-3,5-dimetylbenzoat (0,74g,
4,093mmol, xem quy trinh didu ché 12), va trietylamin (0,83g, 8,187mmol) vao dung
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dich chira axit 6-clo-3-metyl-pyridin-2-carboxylic (0,70g, 4,093mmol, xem quy trinh
diéu ché 1) trong CH,Clp (6ml) & nhiét 6 0°C. Sau khi khuéy hén hop phan tng hay
trong thoi gian 10 phut, anhydrit vong cla axit 1~propanphoéphonic (50% dung dich
trong etyl axetat, 2,60g, 8,187mmol) dugc bd sung vao qua xyranh va khudy ¢ nhiét
dd moi truong. Sau 12 gid, dung moi duoc loai bo trong diéu kién 4p sudt giam va cin
duoc pha lodng véi nude va chiét bing etyl axetat. Gom cac 16p hitu co va lam kho
trén khan Na>SOs, loc, va cd trong diéu kién ap suét giam. Cin thu duoc duge tinh ché
bang sic ky nhanh (silicagel) bing cach st dung gradient bing 0-40% etyl axetal
trong hexan dé tao ra hop chit néu ¢ dé muyc nay ¢ dang chit ran mau tring duc

(1,10g, 81%). Pho khdi (m/z): 333,2 (M+1).

Quy trinh diéu ché 44
Tdng hop tert-butyl-dimetyl-(3-piperidylmetoxy)silan.

\/
SR
So dd 15, budc B. BS sung trietylamin (5,53g, 0,0547mol) tiép theo la,
t-butyldimetylclosilan (4,127g, 0,0275mol) vao dung dich chtra piperidin-}ylmctanol
(2,10g, 0,018mol) trong CH>Cl, (20ml) va hdn hop phan tmg nay duoc khudy ¢ nhiét
do trong phong. Sau 24 gio, hdn hop phan ting ndy duoc ria bing nude, dung dich
bdo hoa NaHCO3, va nude mudi. Gom céc 16p hitu co, lam kho .trén natri sulfat, loc,
va ¢b trong didu kién ap suét giam. Can thu dwoc duoc tinh ché bing sic ky nhanh
(silicagel) bang gradient st dung 0-10% MeOH trong diclometan dé thu dugc hop
chét néu & dé muc nay (2,50g, 60%). Phd khéi (m/z): 231,2 (M+1). |
Quy trinh diéu ché 45
Téng hop metyl 4-[[6-[3-[[tert-butyl(dimetyl)silyl]Joxymetyl]-1-piperidyl]-3-metyl-

pyridin-2-carbonyl]amino]-3,5-dimetyl-benzoat.
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Ch m

So dd 15, bude B. BS sung Pda(dba)s (0,14g, 0,00015mol) tiép theo la, S-Phos
(0,062g, 0,00015mol) vao dung dich chlta metyl 4-(6—010-3-metylpicolinamido)-Z,4-
dimetylbenzoat (0,50g, 0,0015mol), tert—butyl-dimetyl—(B—piperidylmetbxy)siian
(0,42g, 0,0018mol) va Cs2COs (1,96g, 0,0060mol) trong 1,4-dioxan (20ml). Hon hop
phan Gng nay dugc suc nito trong thoi gian 5 phiit va tiép theo, duge dun nong ¢ nhiét
do 80°C. Sau 24 gid, hdn hop phan tng duoc [am mat xudng nhiét dd moi trudng. loc
qua Celite™, va rtra béng EtOAc. Gom dich loc, lam kho trén natri sulfat, loc, va c¢o
trong diéu kién ap Suét giam. Cin thu duoc duwoc tinh ché bﬁng sc ky nhanh
(silicagel) dé thu dugc hop chit néu & dé muc nay & dang mau tring chat ban rén
(0,230g, 30%). Phd khéi (m/z): 526,5 (M+1).

Quy trinh diéu ché 46
Téng hop metyl 4-[[6-[3-(hydroxymetyl)-1-piperidyl]-3-metyl-pyridin-2-carbonyl]-

amino]-3,5-dimetyl-benzoat.

HC Ch

’

C}-é}‘b\

So dd 15, bude C. B sung BugNF 1,0M trong THF (2,00ml) ¢ nhiét do 0°C

vao dung dich chira metyl 4-[[6-[3-[[tert-butyl(dimetyl)silyl]oxymetyl]-1-piperidyl]-3-
metyl-pyridin-2-carbonyl]amino]-3,5-dimetyl-benzoat (0,22¢, 0,873mmol) trong THF
(3ml). Hon hop phan tng nay duoc lam 4m tir tir dén nhiét do méi truong. Sau 8 gid.
hdn hop phéan tmg nay duogc pha lodng véi hdn hop nude da va chiét hai 1an bang etyl
axetat. Gom cac 10p hitu co, lam kho trén natri sulfat, loc, va ¢b trong didu kién ép

sudt giam dé tao ra can. Can nay duogc tinh ché bing sic ky nhanh (silicagel) bang

-50-



23404

gradient st dung 0 - 40% etyl axetat trong hexan dé thu duoc hop chét néu & dé muc
nay ¢ dang chét rin mau tring (0,06, 30%). Phd khdi (im/z): 412,2 (M+1).

Vidu 1l _

Téng hop axit 4-[[6-[3-(hydroxymetyl)-1-piperidyl]-3-metyl-pyridin-2-carbonyl]-

amino]-3,5- dimetyl-benzoic.

H Ch

’

Cl-fgi_b \l

So dd 15, bude D. BS sung dung dich chra dung dich nude NaOH 2N (2,00ml)
vao dung dich chtta metyl 4-(6-(3-(hydroxymetyl)piperidin-1-yl)-3-metylpicolin-
amido)-3,5-dimetylbenzoat (0,06g, 0,146mmol) trong THF:MeOH (4ml:1ml) trong
khi khudy. Sau 12 gi¢ & nhiét d6 moi truong, dung méi hiru co duoc loai bé trong diéu
kién &p suét giam va can duoc pha lodng véi nude, axit hoa dén do pH=3 bing dung
dich nﬁé‘c axit xitric, va chiét bang etyl axetat (2 x 10ml). Gom céc 16p hiru co va lam
kho trén natri sulfat khan. Dung méi dugc loai bd trong didu kién dp sudt giam va chét
két taa thu duoc duoc nghién v41 pentan va loc dé thu duoc hop chat néu & dé muc
nay ¢ dang chit rin mau tréng duc (0,03g, 48%). Phé khéi (m/z): 398.2 (M+1).

So dd 16
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Quy trinh diéu ché 47
Téng hop metyl 3-[[6-[3-[[tert-butyl(dimetyl)silyljoxymetyl]-1-piperidyl]-3-metyl-
pyridin-2-carbonyl]amino]-2,4-dimetyl-benzoat. '

O O
Ch

HC

CH;}_ts \l

So d6 16, bude A. BS sung Pda(dba)s (0,137g, 0,00015mol) tiép theo 1a, S-Phos
(0,06g, 0,00015mol) vao dung dich chtra metyl 3-[(6-clo-3-metyl-pyridin-2-
carbonyl)amino]-2,4-dimetyl-benzoat (0,5g, 0,0015mol, xem quy trinh diéu ché 40),
tert-butyl-dimetyl-(3-piperidylmetoxy)silan (0,41g, 0,0018mol, vxem quy trinh diéu
ché 14) va Cs2COs (1,95g, 0,006mol) trong 1,4-dioxan (20ml). Hon hop phan tmg nay
duoc suc nito trong thoi gian 5 phut va tiép theo, duoc dun néng & nhiét do 80°C. Sau
24 gid, hon hop phan ung dugc lam mat xudéng nhiét dd moi truong, loc qua Celite™,

va rua béng EtOAc. Gom dich loc, lam kho trén natri sulfat, loc, va cd trong diéu kién
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ap suat giam va tinh ché bang sic ky nhanh (silicagel) bing cach st dung 20% EtOAc
trong hexan dé thu duoc hop chdt néu & dé muc nay & dang chit ban rin mau nau
(0,2g, 38%). Phd khéi (m/z): 525,2 (M+1).

Quy trinh diéu ché 48

Téng hop metyl 3-[[6-[3-(hydroxymetyl)-1-piperidyl]-3-metyl-pyridin-2-carbonyl]-

amino|-2,4-dimetyl-benzoat.

_0 H
HC cH
ChH Eﬁ X |

So dd 16, bude B. B sung BugNF 1,0M trong THF (1,5ml) & nhiét d6 0°C vao
dung dich chira metyl 3-[[6-[3-[[tert-butyl(dimetyl)silylJoxymetyl]-1-piperidyl]-3-
metyl-pyridin-2-carbonyl]amino]-2,4-dimetyl-benzoat (0,20g, 0,38mmol) trong THF
(4ml). Hdn hop phan tng nay dugc lam dm tir tir dén nhiét dd méi truong. Sau 8 210,
hdn hop phan Gng nay duoc pha lodng véi hdn hop nude d4 va chiét biang etyl axetat.
Gom céc 16p hitu co, 1am kho trén natri sulfat, loc, va co trong diéu kién 4p sudt giam.
Cin thu duoce duge tinh ché bang sdc ky nhanh (nhdm oxit trung tinh) bing gradient
st dung 50% etyl axetat trong hexan dé thu dugc hop chit néu & dé& muc nay ¢ dang
chét rin mau tring (0,18g, 115%). Phd khéi (m/z): 412,2 (M+1).

Vidu 12
Téng hop axit 3-[[6-[3-(hydroxymetyl)-1-piperidyl]-3-metyl-pyridin-2-carbonyl]-
amino]-2,4- dimetyl-benzoic.

H O H

Ch

=

-

Cl—ﬁl_b\

So dd 16, bude C. Bd sung dung dich chira dung dich nuéc NaOH 2N (3,00ml)

|

vao trong khi khudy dung dich chira metyl 3-[[6-[3-(hydroxymetyl)-1-piperidyl]-3-
metyl-pyridin-2-carbonyl]amino]-2,4-dimetyl-benzoat (0,18g, 0,437mmol) trong THF

(8ml). Sau 12 gid & nhiét dd6 moi truong, dung mdi hitu co duoc loai bo trong didu
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kién 4p suft giam va cin duogc pha loang voi nude, axit hoa dén do pH=4 bang axit
Xitric, va chiét bang etyl axetat. Gom céc 16p hitu co va lam khé trén natri sulfat khan.
Dung mdi duoc loai bo trong diéu kién ap suét giam va cin thu duoc duoc tinh ché
béng HPLC diéu ché dé thu dugc hop chit néu ¢ dé muc nay ¢ dang chét rin mau
trang duc (57mg, 14%). Phd khdi (m/z): 398,2 (M+1).

Sodd 17

o en budc A /\O buocB
HO - |
X

NHz

Quy trinh diéu ché 49
Tong hop etyl 4-[(6-clo-3- -metyl-pyridin-2-carbonyl)amino]-3,5-dimetyl- bcnzoat.

AJQ@[%

So dd 17, bude A. Bd sung nhd giot oxalyl clorua (0,3ml, 3,46mmol) & nhiét
do 0°C vao dung dich chtra axit 6-clo-3-metyl-pyridin-2-carboxylic (465mg, |
2,71mmol) trong THF (Sml), CH2Cly (5ml) va DMF (0,01ml, 129,33 umol) va hon
hop phan tng dugce dé 4m tir tir dén nhiét do moi truong. Sau 2 gio, dung moi duoc
loai bo trong didu kién ap sudt giam va can. B sung CHCly (20ml) vao cin nay va
hdn hgp phin Ung duge lam mat xudng 0°C, tiép theo bd sung etyl 4-amino-3,5--
dimetyl-benzoat (520mg, 2,69mmol), tiép theo 13, N,N-dimetylpyridin-4-amin (15mg,
122,78umol) va pyridin (0,66ml, 8,16mmol). Bé lam mét duogc ldy di va dung dich

mau vang trong suot dugc d€ am dén nhiét do moi truong. Sau 1 gid, dung moi duoc
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loai bo va hon hop phan tng ndy duge pha lodng véi etyl axetat va rira bing dung dich
HCI 0,5N, dung dich natri bicacbonat bdo hoa, va nudc mudi. Gom cac 16p hitu co va
lam kho trén NaxSO4 khan, loc, va ¢6 trong diéu kién 4p sudt giam. Cén nay duoc tinh
ché bang sic ky nhanh (silicagel) bang cach st dung 0-50% etyl axetat trong hexan dé
tao ra hop chit néu & d& muc nay & dang chat rdn (790mg, 84%). Phd khéi (m/z):
3472 (M+1).

Quy trinh diéu ché 50

Téng hop etyl 4-[[6-(4-hydroxy-4-metyl-1-piperidyl)-3-metyl-pyridin-2-carbonyl]-

amino]-3,5-dimetyl-benzoat.

»aﬂ@[ %@&OH

So dd 17, bude B. B sung Pd(OAc), (27mg. 120.26pmol) tiép theo la.
raxemic-2,2’-bis(diphenylphosphino)-1,1’-binaphtyl (54mg, 86,72umol) vao dung
dich chtra etyl 4-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-3,5-dimetyl-benzoat
(275mg, 792,93pmol), 4-metylpiperidin-4-ol (120mg, 1,04mmol) va Cs:CO; (0,8g,
2,46mmol) trong 1,4-dioxan (6ml). Hon hop phan tng nay duge suc nito trong thoi
gian 5 phut va tiép theo, dun nong dén nhiét do hdi luu. Sau 2 gio, hdn hop phan tng
dugc lam mat xubng nhiét do moi trudng va pha lodng v&i amoni clorua va chiét hai
lan bang EtOAc. Gom céc 16p hitu co, 1am khé trén natri sulfat, loc, va cd trong diéu
kién éap suét giam. Cin thu dugc duogc tinh ché béng sdc ky nhanh (silicagel) béng
cach st dung 0-70% etyl axetat trong hexan dé thu duoc hop chit néu & dé muc nay o
dang dau mau vang (0,27g, 80%). Phd khdi (m/z): 426,2 (M+1).

Vidu 13
Tdng hop 4-[[6-(4-hydroxy-4-metyl-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-

3,5-axit dimetyl-benzoic.
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So do 17, budce C. Bo sung dung dich chira dung dich nude NaOH 2N (5,00m1)
vao dung dich chua etyl 4—[[6—(4-hydroxy-4-metyl-1‘-piperidyl)—3-metyl-pyridin—Z-
carbonyl]amino]-3,5-dimetyl-benzoat (0,27g, 634,51lmmol) trong THF:MeOH
(10ml:5ml) trong khi khudy. Sau 1 gid & nhiét d6 50°C, dung méi hitu co duge loai bo
trong diéu kién 4p sudt giam va cin duoc pha lodng v6i nude, axit hoa dén do pH=6
bang dung dich HCI 5N, va chiét bing etyl axetat. Gom cdc 16p hitu co v6i 16p nude
va cd trong didu kién ap sudt giam. Chét rin thu duoc duoc nghién voi
axeton/axetonitril va dugc loc. Dich loc duge lam kho trén natri sulfat, loc, va ¢o
trong diéu kién ap suét giam dé thu duoc hop chit néu ¢ dé muc nay & dang chét rin

mau tring duc (0,11g, 43,6%). Phd khéi (m/z): 398,2 (M+1).

So d6 18
e 40
budec A
HO _ ‘ CI——> _ [ Cl buéc B
X NS
O/
NH,
- =

© HO._ O
~ —_—
H ‘ budc C -

Quy trinh diéu ché 51

Tong hop metyl 3-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-2,4-dimetyl-benzoat,
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So dd 18, budc A. B sung nho giot oxalyl clorua (0,3ml, 3,46mmol) ¢ nhiét
ddo 0°C vao dung dich chta axit 6-clo-3-metyl-pyridin-2-carboxylic (465mg,
2,71mmol) trong THF (Sml), CH,Cly (5ml) va DMF (0,01ml, 129,33umol) va hon
hop phan tng nay dugc dé 4m tir tir dén nhiét do moi truong. Sau 2 210, dung moi
duoc loai bo trong diéu kién ap suét giam. BS sung CH2Cly (20ml) vao cén nay va hon
hop phan Gng dugc lam mat xudng 0°C, tiép theo bd sung metyl 3-amino-3,5-
dimetylbenzoat (490mg, 2,73mmol), tiép theo 1a, N,N-dimetylpyridin-4-amin (15mg,
122,78 pumol) va pyridin (0,66ml, 8,16mmol). Bé lam mat dugc 14y di va dung dich
trong sudt duoc dé 4m dén nhiét d6 moi truong. Sau 1,5 gi0, dung méi dugc loai bo va
hdn hop phan g ndy dwgc pha lodng véi etyl axetat va ria bang dung dich HCI
0,5N, dung dich natri bicacbonat bdo hoa, va nudc mudi. Gom céc 16p hftu co va lam
kho trén Na;SO4 khan, loc, va ¢ trong diéu kién ap sut gidm dé tao ra hop chét néu &
dé muc ndy ¢ dang chét rin mau vang nhat (664mg, 73%). Phd khdi (m/z): 333.2
(M+1).

Quy trinh diéu ché 52
Téng hop metyl 3-[[6-(4-hydroxy-4-metyl-1-piperidyl)-3-metyl-pyridin-2-carbonyl]-

amino]-2,4-dimetyl-benzoat.

HC

Hs
So d6 18, budec B. Bd sung Pd(OAc), (25mg, 89,93umol), tiép theo la.

raxemic-2,2'-bis(diphenylphosphino)-1,1'-binaphtyl (56mg, 89,93 umol) vao dung
dich chta metyl 3-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-2,4-dimetyl-benzoat
(315mg, 946,55 umol), 4-metylpiperidin-4-ol (130mg, 1,13mmol) va Cs,COs (0,9¢,

2,76mmol) trong 1,4-dioxan (7ml). Hoén hop phén Ung nay dugc suc nito trong thoi

-57-



23404

gian 5 phut va tiép theo, dun néng dén nhiét do hdi luu. Sau 2 gid, hdn hop phan Gng
duoc lam mét xudng nhiét dd moi truong va pha lodng v6i amoni clorua va chiét bang
EtOAc. Gom céc 16p hitu co, 1am khd trén natri sulfat, loc, va cb trong diéu kién 4p
sudt giam. Can thu dugc duoc tinh ché bang sic ky nhanh (silicagel) bang cach sur
dung 0-100% etyl axetat trong hexan dé thu dugc hop chit néu ¢ d& muc nay ¢ dang
chat rdn mau nau (0,27g, 69%). Phd khbi (m/z): 412,2 (M+1).

Vidu 14

Toéng hop axit 3-[[6-(4-hydroxy-4-metyl-1-piperidyl)-3-metyl-pyridin-2-carbonyl]-

amino|-2,4- dimetyl-benzoic.

HO O

CH @E%H

CH%H; \‘

So dd 18, bude C. B6 sung dung dich chira dung dich nudec NaOH 2N (5,00ml)
vao dung dich chtra metyl 3-[[6-(4-hydroxy-4-metyl-1-piperidyl)-3-metyl-pyridin-2-
carbonyl]amino]-2,4-dimetyl-benzoat (0,27g, 656,13mmol) trong THF:MeOH
(10ml:5ml) trong khi khudy. Sau 1 gio 50°C, dung méi hiru co duoc loai bo trong dicu
kién ap.sudt giam va cin duoc pha lodng véi nudce, axit hoa dén do pH=6 bing dung
dich HCI 5N, va chiét bang etyl axetat. Gom céc 16p hitu co va ¢d trong diéu kién ap
suét gidm. Chét ran thu duogc duoc nghién vO1 axeton/axetonitril va duoc loc. Dich loc
dugc 1am kho trén natri sulfat, loc va co trong diéu kién ap suat giam dé thu duoc hop
chat néu & dé muc nay & dang chit rin mau tring duc (75mg. 29%). Phd khdi (m/7):

398,2 (M+1).
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Quy trinh diéu ché 53
Todng hop metyl 4-[[6-[3-[[tert-butyl(dimetyl)silylJoxymetyl|pyrolidin-1-yl]-3-metyl-

pyridin-2-carbonyl]amino]-3,5-dimetyl-benzoat.

HC. Ch
CH:,Eb ™ |

So db 19, bude A. Bd sung Pda(dba)s (0,1g, 0,12mmol) tiép theo 1a, S-Phos
(0,05g, 0,12Zmmol) vao dung dich chia metyl 4-(6-clo-3-metylpicolinamido)-2,4-
dimetylbenzoat (0,4g, 1,2mmol, xem quy trinh diéu ché 2), tert-butyl-dimetyl-
(pyrolidin-3-ylmetoxy)silan (0,775g, 3,6mmol) va Cs:CO; (1,17g, 3,6mmol) trong
1,4-dioxan (5ml). Hon hop phan Gng nay dugc suc nito trong thoi gian 5 phat va tiép
theo, dugc dun néng & nhiét do 90°C. Sau 24 gid, hdon hop phan tng duoc lam mat
xubng nhiét do mdi truong, loc qua Celite™, va ria bing EtOAc. Gom dich loc, lam
kho trén natri sulfat, loc, va co trong diéu kién dp sudt giam. Cin thu duoc duoc tinh

ché bang sic ky nhanh (silicagel) bang cich st dung 10% etyl axctat trong hexan dé
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thu duoc hop chit néu & dé muc nay ¢ dang mau tréng chit ban ran (1,2g, thd). Pho

khéi (m/z): 512,2 (M+1).

Quy trinh diéu ché 54
Tong hop metyl 4-[[6-[3-(hydroxymetyl)pyrolidin-1-yl]-3-metyl-pyridin-2-carbonyl|-

amino]-3,5-dimetyl-benzoat.

H
Ch
HC. 5
CH;EE 9

So dd 19, bude B. B6 sung BugNF 1,0M trong THF (5,00ml) & nhiét do 0°C
vao dung dich chira metyl 4-[[6-[3-[[tert-butyl(dimetyl)silylJoxymetyl]pyrolidin-1-yl]-
3-metyl-pyridin-2-carbonyl]amino]-3,5-dimetyl-benzoat (1,1g, 2,15mmol) trong THF
(7ml). Hon hop phan (mg nay dugc lam am tir tir dén nhiét d6 moéi truong. Sau 6 gio,
hdn hop phan tmg nay dwoc pha lodng v6i hdn hop nude dé va chibt bang etyl axetat.
Gom céc 16p hitu co, 1am kho trén natri sulfat, loc, va cd trong didu kién &p sudt giéuﬁ.
Cian thu duoc dugc tinh ché béng sédc ky nhanh (silicagel) béng gradient st dung 0 -
50% etyl axetat trong hexan dé thu duoc hop chét néu ¢ dé muc nay & dang chét rin
mau trang duc (0,36g, 42%). Phd khéi (m/z): 398,2 (M+1).

Vidul5
Todng hop axit 4-[[6-[3-(hydroxymetyl)pyrolidin-1-yl]-3-metyl-pyridin-2-carbonyl]-

amino]-3,5-dimetyl-benzoic.

Ch
HO

Ch }:’e X |

So dd 19, bude C. B sung dung dich chira NaOH (0,16 g) trong H>O (1ml)
vao dung dich chtra metyl 4-[[6-[3-(hydroxymetyl)pyrolidin-1-yl]-3-metyl-pyridin-2-
carbonyl]amino]-3,5-dimetyl-benzoat (0,35g, 0,88mmol) trong THF:MeOH (5ml:1ml)

trong khi khudy. Sau 8 giv & nhiét do moi truong, dung moéi hitu co dugc loai bo trong
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diéu kién 4p suét giam va can duoc pha lodng voi nude, axit hoa dén do pH=3 bing
dung dich nudc axit xitric, va chiét bang etyl axetat (2 x 10ml). Gom céc 16p hitu co
va lam kho trén natri sulfat khan. Dung moi dugc loai bo trong didu kién ap suét giam
va chét két tua thu duoc duoc nghién véi dietyl ete va loc dé thu duoc hop chét néu ¢

dé muc nay & dang chit rin mau tréng duc (73mg, 33,7%). Phé khoi (m/z): 3842

(M+1).
So db 20
buocA
HO _ ‘ Cl ) bude B
NS
NH,

~ |
O %O bude C Oi‘i;\/ U O
=
LYy

Quy trinh didu ché 55
Téng hop metyl 4-[(6-clo-3-metyl-pyridin-2-carbonyl)amino]-3,5 -dimetyl-benzoat.

HG Ch
_ Cl
CF@}H_b \‘

So dd 20, busc A. Bb sung metyl 4-amino-3,5-dimetylbenzoat (5,65g,
0,03157mol), va N,N-diisopropyletylamin (15,1ml, 0,0877mol) vao dung dich chta
axit 6-clo-3-metyl-pyridin-2-carboxylic (6,00g, 0,03508mol) trong CH>Cly (50ml) &
nhiét d6 0 °C. Sau khi khudy hdn hop phan Gng nay trong thoi gian 10 phut, anhydrit
vong cua axit l-propanphosphonic (50% dung dich trong etyl axetat, 22,32¢.
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0,07016mol) duoc bd sung vao qua xyranh va khudy & nhiét d6 60 °C. Sau 3 gio, dung
mdi duoc loai bé trong diéu kién ap sudt giam va can duoc pha lodng véi nude va
chiét bang etyl axetat. Gom céc 16p hitu co va lam kho trén Na,SO4 khan, loc, va ¢o
trong didu kién 4p sudt giam. Cin thu dugc dugc tinh ché bing sic ky nhanh
(silicagel) bang cach st dung gradient bang 0-40% etyl axetat trong hexan dé tao ra
hop chét néu & dé muc ndy & dang chat rdn mau tring duc (8,70g, 74%). Phd khdi
(m/z): 333,2 (M+1).

Quy trinh didu ché 56

Téng hop metyl 4-[[6-(4-metoxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]jamino]-3,5-

dimetyl-benzoat.

Ch
HgQO Ch UO
Ch Eb N |

So dd 20, bude B. Bb sung Pda(dba)s (0,082g, 0,09mmol) tiép theo 13, S-Phos
(0,037g, 0,09mmol) vao dung dich chtra metyl 4-(6-‘010-3-metylpicolinamido)-2,4-
dimetylbenzoat (0,30g, 0,90mmol), 4-metoxypiperidin (0,178g, 1,8mmol) va Cs2CO3
(0,88g, 2,7mmol) trong 1,4-dioxan (Sml). Hdn hop phan Gmg nay duge suc nito trong
thoi gian 5 phut va tiép theo, dugc dun néng & nhiét d6 130°C. Sau 16 gid, hdn hop
phan Gng duoc lam mat xudng nhiét do moi trudng, loc qua Celite™, va ria bang
EtOAc. Gom dich loc, lam kho trén natri sulfat, loc, va ¢ trong diéu kién ap sudt
giam. Can thu duoc duge tinh ché bang sic ky nhanh (silicagel) bang cach st dung
20% etyl axetat trong hexan dé thu dugc hop chat néu & dé& muc nay & dang chat ran
mau vang nhat (0,14g, 34%).

Vidu 16 _
Toéng hop axit 4-[[6-(4-metoxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-

dimetyl-benzoic.

CH
HO Ch UO
CH Eb g
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So d6 20, budc C. B6 sung lithi hydroxit (LiOH-H>0, 0,026g, 0,62mmol) vao
dung dich chta metyl 4-[[6-(4-metoxy-1-piperidyl)-3-metyl-pyridin-2-carbonyl]-
amino]-3,5-dimetyl-benzoat ~ (0,129g,  0,313mmol) trong THF:HO:MecOH
(0,7ml:0,3ml:0,7ml) trong khi khudy. Sau 2 gid ¢ nhiét d6 50 °C, dung méi htru co
duoc loai bo trong didu kién ap sudt giam va cin duoc pha lodng véi nude, axit hoa
dén do pH=6 bang dung dich nudc HCI IN, va chiét bing etyl axetat (3 x 20ml). Gom
céc 16p hitu co va 1am kho trén natri sulfat khan. Dung méi duoc loai bod trong didu
kién 4p sudt giam va chét két tua thu duoc duoc nghién voi dietyl ete va loc dé thu
dugc hop chéit néu & dé muc nay ¢ dang chét rdn mau tréng duc (0,11g, 88%). Phé
khéi (m/z): 398,2 (M+1). :

So dd 21

IC
- |
© O buseA O F
J’ %
| .
N |
A

Quy trinh diéu ché 57
Tong hop metyl 4-[[6-(4,4-diflo-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino]-3,5-

So dd 21, bude A. B sung PACly(dppf)*CH2Cl (0,082, 0,0903mmol) tiép
theo 1a, S-Phos (0,037g, 0,0903mmol) vao dung dich chtta metyl 4-(6-clo-3-

dimetyl-benzoat.
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metylpicolinamido)-2,4-dimetylbenzoat (0,30g, 0,90mmol, xem quy trinh diéu ché
43), 4,4-diflopiperidin (0,283g, 1,8mmol) va Cs,COs3 (1,17g, 3,6mmol) trong 1,4-
dioxan (5ml). Hdn hop phan tmg nay duoc suc nito trong thoi gian 5 phat va tiép theo,
duoc dun néng & nhiét do 130°C. Sau 16 gid, hon hop phan tng duoc lam mat xudng
nhiét do mdi truong, loc qua Celite™, va rua bé‘mg EtOAc. Gom dich loc, lam kho
trén natri sulfat, loc, va ¢b trong diéu kién ap sudt giam dé thu duoc hop chét néu ¢ dé
muc ndy & dang chit rin mau vang nhat (0,240g, 63%). Phd khdi (m/z): 418.2 (M+1).
Vidu 17

Téng hop axit 4-[[6-(4,4-ditlo-1-piperidyl)-3-metyl-pyridin-2-carbonyl]amino|-3,5-

Ch \‘

Hs
So dd 21, bude B. Bo sung lithi hydroxit (LIOH+H>0. 0.048g. 0.00115mol) vio

dimetyl-benzoic.

dung dich chta metyl 4-[[6-(4,4-diflo-1-piperidyl)-3-metyl-pyridin-2-carbonyl]-
amino]|-3,5-dimetyl-benzoat ~ (0,24g,  0,575mmol)  trong  THF:H,O:MeOH
(1,5ml:0,7ml:1,5ml) trong khi khuéy. Sau 3 gio & nhi¢t dd 50°C, dung mdi hitu co
duoc loai bé trong diu kién ap sudt giam va cin duge pha lodng véi nude, axit hoa
dén d6 pH=6 bing dung dich nudc HCI 1N, va chiét bang etyl axetat (3 x 20ml). Gom
cac 10p hitu co va lam kho trén natri sulfat khan. Dung méi dugc loai bd trong diéu
kién ap sudt giam va chat két tia thu duge duogc nghidn véi dietyl ete va loc dé thu
duoc hop chit néu ¢ d& muc nay ¢ dang chit rdn mau tring (0,166g, 71%). Pho khdi

(m/z): 404,2 (M+1).
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So d6 22
OH
AN bu‘d‘_c A budc B
—_—
Cl o
"]
N
NHy
— @)
budc C budc D
e —_—
HN_ O
"\

Téng hop metyl 4-[(2-cloquinolin-4-carbonyl)amino]-3,5-dimetyl-benzoat.

Ho

Quy trinh didu ché 58

OH OH

e O
H Ch
HN_ O
i AN

Cl
So dd 22, budc A. B sung metyl 4-amino-3,5-dimetylbenzoat (3,88g,

0,02167mol, xem quy trinh diéu ché 12) va N N-diisopropyletylamin (12.5ml.
0,07225mol) vao dung dich chira axit 2-cloquinolin-4-carboxylic (5.00g. 0.0024mol)
trong CH,Cly (50ml) ¢ nhiét d6 0°C. Sau khi khudy hén hop phan tng nay trong thoi
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gian 10 phtt, anhydrit vong cua axit 1-propanphosphonic (50% dung dich frong ctyl
axetat, 31,0ml, 0,048mol) duoc bd sung vao qua xyranh va dugc dun néng & nhiét do
40°C. Sau 5 gid, hon hop phan tng nay dugc pha lodng véi nude va chiét bang
diclometan. Gom céc 16p hitu co va lam kho trén magie sulfat, loc, va co trong diéu
kién 4p sudt giam. Cin thu duoc duogc tinh ché bing sic ky nhanh (silicagel) bing
cich st dung gradient bang 0-40% etyl axetat trong hexan. Sau khi tinh ché chét rén
dugc nghién v&i 20% dietyl ete trong pentan va sdy kho dé tao ra hop chét néu & dé
muc ndy & dang chit rdn mau trang (8,50g, 96%). Phd khéi (m/z): 369,1 (M+1).

Quy trinh didu ché 59

Téng hop  metyl 4-[[2-[4-[tert-butyl(dimetyl)silyl]oxy- I-piperidyl|quinolin-4-

carbonyl]amino]-3,5-dimetyl-benzoat.

HC O
Hs Ch

HN_ O

| AN

Ul ode

So dd 22, bude B. BS sung Pdx(dba)s (0,124g, 0,000135mol) tiép theo la, S-
Phos (0,060g, 0,000135mol) vao dung dich chta metyl 4-(2-cloquinolin-4-
carboxamido)-3,5-dimetylbenzoat, (0,50g, 0,00135mol), tert-butyl-dimetyl-(4-
piperidyloxy)silan (0,32g, 0,0015mol, xem quy trinh didu ché 3) va Cs2COs (1,77g,
0,0054mol) trong 1,4-dioxan (5ml). Hén hop phan ng nay duoc suc nito trong thoi
gian 5 phat va tiép theo, khudly & nhiét do 80°C. Sau 4 gid, hdn hop phan ting duoc
Jam mat xubng nhiét d6 moi truong, loc qua Celite™, va ria bang EtOAc. Gom cdc
16p hitu co va lam kho trén natri sulfat, loc, va ¢ trong didu kién dp sudt giam dé thu
duge hop chit néu ¢ d& muc nay (0,21g, 28%). Phd khdi (m/z): 548.2 (M+1).
Quy trinh diéu ché 60
Téng hop metyl 4-[[2-(4-hydroxy-1-piperidyl)quinolin-4-carbonyl]amino]-3.5-

dimetyl-benzoat.
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e SO
Hs Ch
HN_ O
i AN

D

So d6 22, bude C. B6 sung BugNF 1,0M trong THF (4,0ml) & nhiét d6 0°C vao
dung dich chtra metyl 4-(2-(4-((tert-butyldimetylsilyl)oxy)piperidin-1-yl)quinolin-4-
carboxamido)-3,5-dimetylbenzoat (0,21g, 0,00038mol) trong THF (4ml). Hdon hop
phan g nay duoc lam 4m tir tir dén nhiét d6 moi truong. Sau 14 gid, hdn hop phan
ting nay dugc pha lodng véi hdn hop nude d4 va chiét bang etyl axetat. Gom céc 16p
hitu co, lam kho trén natri sulfat, loc, va ¢ trong diéu kién ap suét giam dé tao ra cin.
Cin nay duoc tinh ché bang séc ky nhanh (silicagel) bang gradient sir dung 0 - 40%
etyl axetat trong hexan dé thu dwoc hop chét néu ¢ dé muc nay & dang chét rén mau

vang nhat (0,13g, 78%). Pho khdi (m/z): 434,2 (M+1).

Vidu 18
Tong hop axit 4-[[2-(4-hydroxy-1-piperidyl)quinolin-4-carbonyl]amino]-3,5-dimetyl-
benzoic.
HO_O
Hs Ch
HN_ O
X

\

U,

So dd 22, bude D. Bb sung dung dich chia dung dich nude NaOH 2N (2,00ml)
vao dung dich chtra metyl 4-(2-(4-hydroxypiperidin-1-yl)quinolin-4-carboxamido)-
3,5-dimetylbenzoat (0,13g, 0,0003mol) trong THF:MeOH (5ml:2ml) trong khi khudy.

Sau 5 gio & nhiét dd 50°C, dung moéi hitu co duge loai bd trong diéu kién ap sudt giam
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va cin duge pha lodng véi nudce axit hoa dén do pH=6 bang dung dich nudc HCl IN
va chiét bang etyl axetat (2 x 20ml). Gom céc 16p hitu co va lam kho trén natri sulfat
khan. Dung moi duge loai bé trong didu kién 4p suit giam va chét két tia thu duoc
duoc nghién voi pentan va dietyl ete va loc dé thu duoc hop chéat néu & dc muc nay o
dang chét rdn mau vang nhat (0,05g, 40%). Phé khéi (m/z): 420,2 (M+1).

So dd 23

OH e
E%\ buocA buch
e
d 1
X Cl
NH;

Quy trinh didu ché 61
Tong hop metyl 3-[(2-cloquinolin-4-carbonyl)amino]-2,4-dimetyl-benzoat.

HC

Cl
So db6 23, budc A. Bd sung metyl 3-amino-2,4-dimetylbenzoat (0,31g,

0,0017mol, xem quy trinh diéu ché 10) va trietylamin (0,80ml, 0,0058mol) vao dung
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dich chtra axit 2-cloquinolin-4-carboxylic (0,40g, 0,0019mol) trong CH,Cl, (8ml) &
nhiét d6 0°C. Sau khi khudy hdn hop phan tng nay trong thoi gian 10 phut, anhydrit
vong cla axit 1-propanphosphonic (50% dung dich trong etyl axetat, 2,45ml,
0,0038mol) duoc bd sung vao qua xyranh va khudy ¢ nhiét do trong phong. Sau 16
gid, hdn hop phan tng duoc pha lodng véi nude va chiét hai 1an bang diclometan.
Gom cac 16p hitu co va lam kho trén magie sulfat, loc, va cd trong diu kién dp suét
giam. Can thu duge dugce nghién véi 20% dietyl ete trong pentan va loc dé tao ra hop
chét néu ¢ dé muc nay ¢ dang chét rin mau tréng duc (0,55g, 77%). Phd khéi (m/z):
369,1 (M+1).

Quy trinh diéu ché 62

Téng hop  metyl 3-[[2-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl|quinolin-4-

carbonyl]amino]-2,4-dimetyl-benzoat.

G

O
H CH
HN_ 0O
| AN

'@\ \ /

o °K

So db 23, bude B. B sung Pda(dba)s (0,134g, 0,000146mol) tiép theo 14, S-
Phos (0,060g, 0,000146mol) vao dung dich chta metyl 3-(2-cloquinolin-4-
carboxamido)-2,4-dimetylbenzoat (0,54g, 0,00146mol), tert-butyl-dimetyl-(4-
piperidyloxy)silan (0,63g, 0,00293mol, xem quy trinh didu ché 3) va Cs,COs (1,43¢,
0,0044mol) trong 1,4-dioxan (8ml). Hon hgp phan ing nay duge suc nito trong thoi
gian 5 phut va tiép theo, khudy & nhiét do 80°C. Sau 16 gid. hdn hop phan Ung duoc
lam mat Xuéng nhiét d0 moi truong, loc qua Celite™, va rua béng EtOAc. Gom cac
16p hitu co va lam khd trén natri sulfat, loc, va c¢d trong didu kién ap sudt giam d¢ thu
dugc hop chit néu & dé muc nay & dang chit ban rin mau den (1,31g, 60%, thd). Phé

khéi (m/z): 548,2 (M+1).
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Quy trinh diéu ché 63
Téng hop metyl 3-[[2-(4-hydroxy-1-piperidyl)quinolin-4-carbonyl]amino]-2,4-

dimetyl-benzoat.

L

So dd 23, bude C. B sung BuygNF 1,0 M trong THF (10,0ml) & nhi¢t do 0°C
vao dung dich chtra metyl 3-(2-(4-((tert-butyldimetylsilyl)oxy)piperidin-1-yl)quinolin-
4-carboxamido)-2,4-dimetylbenzoat (1,30g, 0,00087mol) trong THF (2,0ml). Hon hop
phan tng nay duoc lam dm tir tir d¢én nhiét d6 moi truong. Sau 14 gid, hdn hop phéan
ting nay duoc pha lodng véi hdn hop nude d4 va chiét bang etyl axetat. Gom céc 1op
hitu co, lam kho trén natri sulfat, loc, va ¢ trong diéu kién ap sudt giam dé tao ra can.
Cin nay duoc tinh ché bang sic ky nhanh (silicagel) vdi etyl axetat trong hexan dé thu
dugc hop chit néu ¢ d& muc nay & dang chit rin mau vang (0,10g, 27%). Phd khbi
(m/z): 434,3 (M+1).

Vidu 19
Téng hop axit 3-[[2-(4-hydroxy-1-piperidyl)quinolin-4-carbonyl]amino]-2,4-dimetyl-

benzoic.

\

Do

So d6 23, bude D. B6 sung dung dich chira dung dich nude NaOH 2N (2,00ml)
vao dung dich chta metyl 3-(2-(4-hydroxypiperidin-1-yl)quinolin-4-carboxamido)-
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2,4-dimetylbenzoat (0,10g, 0,00023mol) trong THF:MeOH (4ml:2ml) trong khi
khudy. Sau 5 gid & nhiét 6 50°C, dung mdi hitu co duoc loai bo trong didu kién 4ap
sudt giam va can duoc pha lodng véi nude, axit hoa dén do pH=6 bang dung dich
nude HCI IN, va chiét bing etyl axetat (2 x 20ml). Gom céc 16p hitu co va lam kho
trén natri sulfat khan. Dung moi duoc loai bé trong dicu kién ap sudt giam va chét ké
tha thu duoc duoc nghién véi pentan va dietyl ete va loc dé thu duoc hop chit néu o

dé muc nay & dang chit rin mau vang nhat (0,03g, 31%). Phé khéi (m/z): 420,2

(M+1).
So d6 24
O\ OH
‘bir(')'c A buorc B
OO - T o

H
) by 99
OO @\ \ 7
—_— _—

@)

OH

Quy trinh didu ché 64
Téng hop metyl 3-[(3-bromonaphtalen-1-carbonyl)amino]-2,4-dimetyl-benzoat.
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So dd 24, budc A. B sung metyl 3-amino-2,4-dimetylbenzoat (0,26g,
1,43mmol, xem quy trinh diéu ché 10) va trietylamin (0,78ml, 5,38mmol) vao dung
dich chtra axit 3-bromo-1-naphthoic (0,40g, 1,59mmol) trong CH>Cl, (8ml) ¢ nhiét do
0°C. Sau khi khudy hdn hop phan tng nay trong thoi gian 10 phut, anhydrit vong cua
axit 1-propanphosphonic (50% dung dich trong etyl axetat, 2.03ml, 3,18mmol) dugc
bd sung vao qua xyranh va khudy & nhiét do trong phong. Sau 16 gid, hdn hop phan
ing duoc pha lodng véi nude va chiét bing etyl axetat. Gom céc 16p hitu co va lam
khd trén magie sulfat, loc, va ¢ trong didu kién ap suét giam. Cin thu duoc duoe tinh
ché bing sic ky nhanh (silicagel) vdi 5% EtOAc trong hexan lam chét rira giai dé thu
duoc san phdm & dang chét rin mau tréng (0,52g, 79%). Pho khéi (m/z): 412.3 (M+1).
Quy trinh diéu ché 65
Téng hop metyl  3-[|3-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl |naphtalen- | -

carbonyl]amino]-2,4-dimetyl-benzoat.

s
oK
So d6 24, bude B. Bd sung Pdy(dba)s (0,10g, 0,00011mol) tiép theo 1a, S-Phos
(0,045g, 0,00011mol) vao dung dich chtra metyl 3-(3-bromo-1-naphthamido)-2,4-

dimetylbenzoat (0,48g, 0,0011mol), tert-butyl-dimetyl-(4-piperidyloxy)silan (0,75g,
0,0034mol, xem quy trinh diéu ché 3) va Cs2COs (1,00g, 0,0033mol) trong 1,4-dioxan
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(8ml). Hon hop phéan tmg nay duge suc nito trong thoi gian 5 phut va tiép theo, khudy
¢ nhiét do 80°C. Sau 16 gio, hon hop phan tng duoc lam mat xudng nhiét do moéi
truong, loc qua Celite™, va rira bang EtOAc. Gom céc 16p hitu co va lam kho trén
natri sulfat, loc, va ¢d trong diéu kién ap sudt giam dé thu duoc hop chét néu ¢ dé muc
nay & dang chét ban rdn mau den (0,52¢, thd). Phé khéi (m/z): 547,5 (M+1).

Quy trinh diéu ché 66

Téng hop metyl 3-[[3-(4-hydroxy-1-piperidyl)naphtalen-1-carbonyl]amino]-2,4-

dimetyl-benzoat.

.

So d6 24, buge C. Bb sung BugNF 1,0M trong THF (0,35g, 1,60mmol) & nhiét
do 0°C vao dung dich chta metyl 3-[[3-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl]-
naphtalen-1-carbonyl]amino]-2,4-dimetyl-benzoat (0,30g, 0,54mmol) trong THI
(8,0ml). HOn hop phan tng nay dugc lam 4m tir tir dén nhiét d6 mai truong. Sau 14
gid, hdn hop phan tng ndy duoc pha lodng véi hdn hop nude dd va chiét bang ctyl
axetat. Gom cdc l6p hitu co, lam kho trén natri sulfat, loc, va ¢d trong diéu kién ap
suit giam dé tao ra can. Can nay duoc tinh ché bang sdc ky nhanh (silicagel) v6i ety
axetat trong hexan @é thu duoc hop chét néu & dé& muc nay ¢ dang chét rdn mau fre‘m g
(0,10g, 55%). Pho khdi (m/z): 433,0 (M+1).

Vi du 20
Téng hop axit 3-[[3-(4-hydroxy-1-piperidyl)naphtalen-1-carbonyl]amino]-2,4-di-

metyl-benzoic.
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L,

So db 24, bude D. B sung dung dich chira dung dich nuge NaOH 2N (3,00ml)
vao dung dich chia metyl 3-(3-(4-hydroxypiperidin-1-yl)-1-naphthamido)-2,4-
dimetylbenzoat (0,10g, 0,23mmol) trong THF:MeOH (3ml:1ml) trong khi khudy. Sau
12 gid & nhiét do trong phong, dung madi hitu co duoc loai bo trong didu kién ép sudt
giam va cin dugc pha lodng v6i nude, axit hoa dén do pH=4 bang dung dich nudc
HCI IN va chiét bang diclometan (2 x 20ml). Gom céc 16p hitu co va lam kho trén
natri sulfat khan. Dung méi duge loai bd trong diéu kién ap sudt giam va chat két tua
thu duoc dugc nghién voi dietyl ete va loc dé thu duge hop chét néu & dé muc ndy
dang chit rin mau tring (0,028g, 29%). Pho khdi (m/z): 419,2 (M+1).

So d6 25

.0 _0
budec A
buoc B
HO /BI’ —_——
F3 M%@(
FC
NH,

Quy trinh diéu ché 67
Téng hop metyl 3-[[5-bromo-2-(triflometyl)benzoyl]amino]-2,4-dimetyl-benzoat.
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Ch

HC

Br
Ch s

So d6 25, bude A. BO sung metyl 3-amino-3,5-dimetylbenzoat vao dung dich
chira axit 5-bromo-2-(triflometyl)benzoic (1,0g, 3,53mmol) trong CH>Cl, (6ml) &
nhiét do trong phong (0,44g, 2,47mmol, xem quy trinh diéu ché 12) va trimetylamin
(1,0ml, 7,06mmol). Sau khi khudy hdn hop phan Gng nay trong thoi gian 10 phut,
anhydrit vong cua axit 1-propanphosphonic (50% dung dich trong etyl axctat, 5.6ml.
8,83mmol) duoc bd sung vao qua xyranh. Sau 14 gior & nhiét do méi trudong. hdn hop
phan tng nay duge pha lodng véi CHaCly, rira bang nude va nude mudi. Gom céc lop
hiru co va lam khé trén khan Na»SOu, loc, va ¢b trong diéu kién dp suét giam. Can thu
duoc duoc tinh ché bing sic ky nhanh (silicagel) bang cach sir dung 20% ety! axetat
trong hexan dé tao ra hop chit néu & dé muc nay & dang chét rin mau tring (0.6g.
39%). |
Quy trinh didu ché 68
Téng hop metyl 3-[[S-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl]-2-(triflometyl)-

benzoyl]amino]-2,4-dimetyl-benzoat.

1
e S © —s
Ch O O
Ch A

So dd 25, bude B. Bb sung Pdy(dba)s (43mg, 0,046mmol) tiép theo 1a, S-Phos
(19,3mg, 0,046mmol) vao dung dich chita metyl  3-[[5-bromo-2-
(triflometyl)benzoyl]amino]-2,4-dimetyl-benzoat  (0,20g, 0.,46mmol), teﬂ-butyl-
dimetyl-(3-piperidylmetoxy)silan (0,11g, 0,50mmol, xem quy trinh didu ché 3) va
Cs2C03 (0,45g, 1,39mmol) trong 1,4-dioxan (15ml). Hon hop phan tng nay duoc suc
nito trong thoi gian 5 phut va tiép theo, duge dun nong & nhiét d§ 110°C. Sau 12 gid.

hdn hop phan tng dugce lam mat xudng nhiét do moi truong, loc qua Celite™, va rira
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béng EtOAc. Gom dich lgc, lam kho trén natri sulfat, loc, va ¢o trong diéu kién z’fp
suit giam. Can thu duoc duoc tinh ché bing sic ky nhanh (silicagel) bang cach st
dung 30% etyl axetat trong hexan dé thu duoc hop chéit néu ¢ dé muc nay ¢ dang chat
béan ran mau nau (180mg, 68%). Pho khdi (m/z): 565,2 (M+1).

Quy trinh diéu ché 69

Toéng hop metyl 3-[[5-(4-hydroxy-1-piperidyl)-2-(triflometyl)benzoyl]amino]-2,4-
dimetyl-benzoat.

e S ©

Ch UOH

Ch E,

So dd 25, bude C. B6 sung BugNF 1,0M trong THF (2,0ml) ¢ nhiét do 0°C vao
dung dich  chlta  metyl  3-[[5-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl]-
2(triflometyl)benzoyl]amino]-2,4-dimetyl-benzoat (180mg, 0,32mmol) trong THI
(10,0ml). Hdn hop phan tmg nay dugc lam 4m tir tir dén nhiét do moi truong. Sau 8
gid, hdn hop phan Gng nay dugc pha lodng véi hdn hop nudc da va chiét bang etyl
axetat. Gom cdc 16p hitu co, 1am kho trén natri sulfat, loc, va c6 trong diéu kién ap
sudt giam dé tao ra can. Cin nay dugc tinh ché bang sic ky nhanh (nhém oxit trung
tinh) bing gradient sir dung 100% etyl axetat trong hexan dé thu duoc hop chét néu &
dé muc nay & dang chét ran mau tring (0,11g, 76%). Phd khéi (m/z): 451,2 (M+1).
Vidu2l
Téng hop axit 3-[[5-(4-hydroxy-1-piperidyl)-2-(triflometyl)benzoyl]amino]-2,4-
dimetyl-benzoic.

HO._ O
Ch F

So dd 25, bude D. Bb sung dung dich chira dung dich nuéc NaOH 2N (2ml)
vao dung dich chta metyl 3-[[6-[3-(hydroxymetyl)-1-piperidyl]-3-metyl-pyridin-2-
carbonyl]amino]-2,4-dimetyl-benzoat (0,11g, 0,24mmol) trong THEF (8ml) trong khi
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khuéy. Sau 12 gid & nhiét o moi truong, dung mdi hitu co duoc loai bd trong didu
kién &p sudt giam va cin dugc pha lodng véi nude, axit hoa dén do pH=4 béng dung
dich HCI IN, va chiét hai 1an béng diclometan. Gom céc 16p hitu co va lam khé trén
natri sulfat khan. Dung mbi duoc loai bé trong didu kién ap sudt giam va chit két wa
thu duoc dugc nghién vOi pentan va dietyl ete va loc dé thu duoc hop chét néu ¢ dé
muc nay ¢ dang chét rin mau tréng duc (95mg, 89%). Pho khoi (m/z): 437,2 (M +1).
So d0 26

Br  busc A ~
HO/EQ/ ——__»uorc ) budc B
P N MEGBF e
R

NH;

O e
O [
R o
buge C
F3 — > H
F3
bude D Hoﬁ[;j\/ U OH
Iy

Quy trinh diéu ché 70

~

Tong hop metyl 4-[[S-bromo-2-(triflometyl)benzoyl]amino]-3,5-dimetyl-benzoat.

HaCO Ch
Br

H
C
L

So d6 26, budc A. B sung metyl 4-amino-3,5-dimetylbenzoat (0.46g,
0,00260mol, xem quy trinh diéu ché 12) va trietylamin (1,10ml, 0,00743mol) vao
dung dich chua axit S-bromo-2-(triflometyl)benzoic (1,00g, 0,00371mol) trong
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CH2Clz (15ml) & nhiét do trong phong. Sau khi khudy hdn hop phan tng nay trong
thoi gian 10 phut, anhydrit vong cla axit 1-propanphosphonic (50% dung dich trong
etyl axetat, 6,00ml, 0,00929mol) dugc bd sung vao qua xyranh va khudy & nhiét do
trong phong. Sau 14 gid, hén hgp phan ung nay duge pha lodng voi nude va chiét
bang diclometan. Gom céc 16p hitu co va lam kho trén magie sulfat, loc, va cd trong
diéu kién ap suét giam. Cin thu dugc dugc tinh ché béng sic ky nhanh (silicagel) bing
10-15% EtOAc dé tao ra hop chét néu & d& muc nay & dang chit rdn mau tring duc
(0,45, 27,67%). Phd khdi (m/z): 430,0 (M+1).

Quy trinh diéu ché 71

Tong hop metyl 4-[[5-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl]-2-
(triflometyl)benzoyl]amino]-3,5-dimetyl-benzoat.

HsC- O Ch Q/ o %/<

So dd 26, bude B. B sung Pda(dba)s (21,28mg, 23,24umol) tiép theo 1a, 2-
dicyclohexylphosphino-2',6'-dimetoxybiphenyl (S-Phos) (9,54mg, 23,24umol) vao
dung dich chira metyl 4-[[5-bromo-2-(triflometyl)benzoyl]amino]-3,5-dimctyl-benzoat
(0,10g, 232,44  umol), tert-butyl-dimetyl-(4-piperidyloxy)silan (55,08mg,
255,68umol, xem quy trinh didu ché 3) va Cs2COs (227,2mg, 697,32 umol) trong 1,4-
dioxan (2,5ml). Hon hop phan Gng nay duoc suc nito trong thoi gian 5 phat va tiép
theo, dugc dun néng & nhiét do 120°C. Sau & gio, hon hop phan tng dugc lam mat
xudng nhiét do mai truong, loc qua Celite™, va ria bang EtOAc. Gom dich loc, lam
kho trén natri sulfat, loc, va ¢o trong diéu kién 4p sudt giam va tinh ché bang sdc ky
nhanh (nhom oxit trung tinh) bing cach str dung 15% - 85% etyl axetat trong hexan
lam chét ria giai dé thu duoc hop chit néu & dé muc nay & dang ddu mau vang nhot
(0,10g, 80%). Pho khdi (m/z): 565,4 (M+1).
Quy trinh diéu ché 72
Téng hop metyl 4-[[S-(4-hydroxy-1-piperidyl)-2-(triflometyl)benzoyl|amino|-3,3-

dimetyl-benzoat.
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HC. CP Ch Q/OH
Ch F

So do 26, bude C. B6 sung BugNF 1,0M trong THF (1,0ml) & nhiét dd 0°C vao
dung dich chia metyl  4-[[5-[4-[tert-butyl(dimetyl)silyl]oxy-1-piperidyl]-2-
(triflometyl)benzoyl]amino]-3,5-dimetyl-benzoat (0,10g, 177,08 wmol) trong THI
(4ml). Hon hop phan Gmg nay dugc lam 4m tir tir dén nhiét do méi truong. Sau 6 210,
hdn hop phén Umg nay duge pha lodng véi hdn hop nude dé va chiét bang etyl axetat,
Gom céc 16p hitu co, 1am kho trén natri sulfat, loc, va ¢6 trong diéu kién ap sudt giam
dé tao ra can. Can nay duoc tinh ché bang sic ky nhanh (silicagel) bing gradient st
dung 40 - 60% etyl axetat trong hexan dé thu dugc hop chit néu ¢ dé muc nay ¢ dang
chit rin mau vang nhat (0,06g, 81,5%). Phd khéi (m/z): 451,2 (M+1).
Vi du 22
Téng hop axit 4-[[5-(4-hydroxy-1-piperidyl)-2-(triflometyl)benzoyl]amino]-3,5-

dimetyl-benzoic.

Ch Ry

So dd 26, budc D. B sung dung dich chira dung dich nudec NaOH 2N
(1,5,00ml) vao dung dich chtta metyl 4-[[5-[4-[tert-butyl(dimetyl)silyl]oxy-1-
piperidyl]-2-(triflometyl)benzoyl]amino]-3,5-dimetyl-benzoat (60,0mg, 133,20umol)
trong THF:MeOH (5ml:0,5ml) trong khi khudy. Sau 12 gio & nhiét do méi truong,
dung moi hitu co duoc loai bo trong diéu kién ap sudt giam va can duoc pha loang voi
nuée, axit héa dén do pH=4 bang dung dich nude axit xitric, va chiét bing etyl axetat
(2 x 20ml). Gom céc 16p hftu co va lam kho trén natri sulfat khan. Dung méi dugc loai
bo trong diéu kién &p sudt giam va chit két tua thu duoc duoc nghidn voi pentan va
dietyl ete va loc dé thu duoc hop chét néu & dé muc nay ¢ dang chét rdn mau tréng

duc (0,04g, 60%). Phd khdi (m/z): 437,2 (M+1).
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Gin két in vitro voi EP1, EP2, EP3 va EP4 cta nguoi

Mang hEP1 va hEP4 duoc diéu ché tir céc thu thé té bao HEK293 tai t& hop
biéu hién ngudi mét cach dn dinh EP1 (s6 hidu luu trit ngan hang gen AY275470)
hodc EP4 (s6 hiéu luu trir ngan hang gen AY429109). Mang hEP2 va hEP3 duoc didu
ché tir céc té bao HEK293 duoce gdy nhidm tam thoi bang plasmit thu thé 1EP2 (56 hicu
luu trlt ngén hang gen AY275471) hodc EP3 (isofom VI: sb hiéu luu tri ngdn hang
gen AY429108). Céc vién té bao dong lanh duoc lam ddng nhét trong dung dich dém
dong nhit bang cach s dung thiét b ddng nhét hoa Teflon/thuy tinh. Protein mang
dugc phan udc va lam dong lanh nhanh trén dé kho trude khi bao quan & —80°C. Dung
dich dém déng nhét chtra 10mM Tris-HCI, pH=7,4, 250mM sucroza, 1inM EDTA,
0,3mM indometaxin va cong voi Complete™, voi EDTA, thu duoc to Roche
Molecular Biochemicals (Catalog Number 1 697 498).

Tri s6 Kd cta viéc gin két [3H]-PGE; voi mdi thu thé duoc xdc dinh cac
nghién ctu gan két bio hoa hodic canh tranh theo kidu twong dong. Cac hop chit duoc
thr nghiém trong dinh dang 96 15 bang cich sir dung diy pha lodng ba lan dé tao ra
duong cong 10 diém. Hop chat da pha loang 1a dugc u voi 20ug/1d mang EP1,
10ug/10 mang EP2, 1ug/1d mang EP3 hoic tir 10 dén 20ug/16 mang EP4 trong 90 phat
& nhiét do 25°C véi su ¢6 mit cia tir 0,3 dén 0,5nM [PH]-PGE, (PerkinElmer, tu 118
dén 180Ci/mmol). Phan tng gin két duogc tién hanh trong 200l dung dich dém MES
(10mM MES pH=6,0 v&i KOH, 10mM MgCl; va 1mM EDTA) sir dung dia 96 15 sau
polystyren 0,5mL. Viéc gén két khong dédc hiéu duoc tinh todn béng cach so sanh viée
gan két v6i sw c6 mit cia va khong ¢6 2uM PGE». Mang duge gom béng cach loc
(thiét bi gom TomTek), dugc rira 4 lan béng dung dich dém lanh (10mM MES pll-6,0
véi KOH, 10mM MgCly), duge sdy kho trong 10 60°C, va hoat tinh phong xa duoc
dinh luong theo s& dém trén mot phit (counts per minute-CPM) bing céach st dung bo |
dd TopCount. Phan trim gin két ddc hiéu duoc tinh toan dudi dang phin trdm gin két
khi khong c¢6 mét chit tc ché bét ky, dugc hi¢u chinh dé gén két v&i su c6 mat cua
2uM PGE». Dir liéu dugc phan tich bang cich st dung phuong trinh théng ké phi
tuyén tinh 4 théng sé (Phuong trinh ABase 205) nhu sau: y = (A+((B-
A)/(1+((C/x)"D)))) trong d6, y =% e ché dic hiéu, A = ddy cta dudng cong; B =

dinh cua dudng cong; C = ICs¢ twong doi = nong do gdy ra su Gc ché 50% dua trén
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khoang dit liéu tir dinh dén day; D = Ddi, do déc = do dbe cua duong cong. K; dbi tr
tri 6 ICso (Ki = ICso/(1 + [L]/Kq) trong d6 [L] 12 ndng d6 phdi ti). Hop chit cia cac
Vi du 1-22 trong ban mo ta ndy dugc thir nghiém vé co ban nhu duoc mé ta trén day

va ¢6 tri s& Ki voi hEP4 1a nhd hon 2pM.

Bang 2: Viéc gin két in vitro cia hop chit Vi du 1 véi EP1, EP2, EP3 va EP4 cla

nguoi

Hop chét thr | hEP1, K; (nM) | hEP2, K; (nM) | hEP3, Ki (nM) | hEP4, K; (nM)
nghiém

Vidul >17500 (n=1) | >18900 (n=1) | >14000 (n=1) | 76 + 47 (n=7)

Theo quy trinh vé co ban nhu duoc mé ta trén ddy, di lidu trong Bang 2 chung
to réng hop chét cua Vidu 1 gén két véi hEP4 & néng d0 nanomol thép. D@ liéu trong
Bang 2 con ching to hop chat ciia Vi du 1 gin két voi hEP4 manh hon 1a gén két véi
hEP1, hEP2, va hEP3, thé hién tinh chon loc véi thy thé hEP4,

Hoat tinh d6i khang chirc ning EP4 ctia ngudi in vitro

Céc thir nghiém duoc tién hanh trén t& bao HEK293 tai td hop biéu hién nguoi
mot cach on dinh thy thé EP4. Cac dong té bao dugc duy tri bang cach nuoi cdy rong
DMEM véi ndng d6 glucoza va pyridoxin hydroclorua (Invitrogen) cao duoc bd tro
10% huyét thanh bao thai bé (FBS), ImM natri pyruvat, 10mM HEPES, 500ug/ml
genetixin va 2mM L-glutamin. Cac ching nhdp dong dugc cho phat trién & nhiét do
37°C trong khi quyén chtra 5% CO». Céc té bao dugc gom bing cach s dung 2,5%
Trypsin-EDTA, dugc tao huyén phi trong moi trudng dong lanh (FBS chira 6%
DMSO) & ndng do 107 t& bao/mL va cic phan phan wdc duoc bdo quan trong nito
long. Ngay trude thir nghiém, cic té bao duogc rd dong trong DMEM, duoc ly tdm, va
duogc tai tao huyén phu trong dung dich dém cAMP. ’

Viée tc ché sy san xudt cAMP duoc kich thich bang PGE, bang chét dbi khang
EP4s dugc do bang cich sir dung HTRF; (Cisbio catalog # 62AM4PER). Phin phéan
ude tuong duong véi 4000 té bao duoc G voi S0pL dung dich dém thir nghiém cAMP
chtra ECgo ctia PGE; (0,188nM PGE; tir Sigma, catalog # P5640-10mg) va cdc chét
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d6i khang & nhiét do trong phong trong thoi gian 20 phut. Dung dich dém thir nghiém
cAMP chtra 500mL HBSS (dung dich mudi cén biang Hank), 0.1% BSA. 20mM
HEPES va 200uM IBMX (Sigma [5879). CJ-042794 (axit 4-{(1S)-1-[({5-clo-2-
[(4-flophenyl)oxy]phenyl}carbonyl)amino]etyl }benzoic) duge ding lam déi ching
duong tinh. D& do ndng d6 cAMP, thé tiép hop cAMP-d2 va thé tiép hop khang
cAMP-cryptat trong dung dich dém dung giai duge U v6i céc té bao da duge x Iy &
nhiét do trong phong trong thoi gian 1 gid. Tin hiéu HTRF dugc phét hién bang céach
st dung d4u doc dia EnVision® (Perkin-Elmer) dé tinh to4n ty 1€ phat huynh quang ¢
665nm so v&i 620nm. Dt liéu thd duoc chuyén hoa thanh lugng cAMP (pmol/Id)
bing cach str dung dudng cong chudn cAMP duge tao ra cho mdi thir nghiém. D licu
dugc phan tich bing cach st dung phuong trinh théng ké phi tuyén tinh 4-thong sb
(Phuong trinh ABase 205) nhu sau: y = (A+((B-A)/(1+((C/x)"D)))) trong d6, y =% tc
ché dic hiéu, A = day clia duong cong, B = dinh ctia dudng cong. C = ICso tuong déi
= ndng d6 gay ra su tc ché 50% dua trén khoang dir liéu tir dinh dén day. D = Dai. do
dbc = d6 dbc cta duong cong.

Theo quy trinh vé co ban nhu dugec md ta trén day, hop chét cta Vi dul ¢6
ICso bang 5,6 + 2.8 nM (n=8) duoc do trén EP4 ngudi. Pidu nay chung to ring hop

chét ctia Vi du 1 1a chit d6i khang tidém tang ctia EP4 ngudi in vitro.

Hoat tinh d6i khang chtrc nang EP4 clia chudt in vitro

ADN bb trg EP4 & chudt (Genebank Accession# NM_03276) duoc tich dong
thanh vt truyén pcDNA 3.1 va tiép theo dugc gdy nhiém trong céc té bio HEK293 dé
biéu hién thu thé. Dong EP4 6n dinh & chudt duoc san xudt trén quy md lon va tiép
theo, lam dong lanh xudng lam ngan hang té bao dé sang loc hop chit sau nay. Dé thu
nghiém hop chét d6i khang EP4 trong céc té bao rEP4. lam rd déng cac té bao dong
lanh va tiép theo, tai tao huyén phu céc té bao trong dung dich dém thir nghiém
cAMP. Dung dich dém cAMP duogc lam tu HBSS khong chtra phenol do (Hyclone,
SH30268) duoc bd trg 20mM HEPES (Hyclone, SH30237), 0,1% BSA (Gibco,
15260) va 125uM IBMX (Sigma, 15879). Céc té bao duoc dan mong vio dia
polystyren mau den 96 10 half area ddy phing (Costar 3694). Céc hop chét duoc pha
loang theo day véi DMSO dé tao ra dudng cong dap Gmg ndng do 10 diém. Tiép theo.
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bd sung hop chit da pha loing vao dung dich dém thir nghiém cAMP chira PG~
(Cayman 14010, voi néng do6 duoc xac dinh so bd dé tao ra ECsg0) vo1 ty 1€
DMSO/dung dich dém bang 1/100. Cac té bao dugc xir Iy biang hop chit voi sy ¢6 mat
ctia PGE, (ndng do ECso) trong 30 phut ¢ nhiét do trong phoneg. Nong do cAMP duoc
tao ra tr cac t& bao duoc dinh lugng bing kit thir nghiém cAMP HTRF (Cisbio
62AMA4PEC). Céac dia duogc doc trén dau doc dia EnVision béng cach su dung quy
trinh t&i wu hoa HTRF (PerkinElmer). ICso’s duoc tinh toan bang cach str dung phép
hoi quy phi tuyén tinh Graphpad Prism (v. 4), hiéu chinh duong cong dap tGng lidu
dang xich ma.

Theo quy trinh vé& co ban nhu duoc md ta trén ddy, hop chét cia Vi du 1 co
ICso bang 12 nM duge do trén EP4 clia chudt. Didu nay ching to rang hop chét cia Vi

du 1 1a chét dbi khang tiém tang v6i EP4 ctia chudt in vitro.

Hoat tinh d6i khang in vitro trong méu toan phan & nguoi

Téc dung tc ché PGE, dbi vai viee san xudt TNFo duoc kich thich bot LPS tir
dai thuc bao/bach cdu don nhan dugc cho 1a do cac thu thé EP4 gy ra (See Murase,
A., et al., Life Sciences, 82:226-232 (2008)). Kha néng cia hop chét cua Vi du 1 dé
dao nguoc tac dung e ché clia PGE, d6i véi vide san xudt TNFa duoc kich thich boi
LPS trong mau toan phin & ngudi 1a ddu hiéu cta hoat tinh chtc ning.

Mau duge ldy tir cdc ngudi cho tinh nguyén binh thuong vao éng chiu chén
khong chtra natri heparin. Nguoi cho khong duoc dung NSAID hodc celecoxib trone
vong 48 gid hodc glucocorticoit trong vong hai tudn trude khi cho. Toan bd céc
dng/mgudi cho dugc gom vao 6ng ly tdm hinh nén Falcon 50ml va duoc chia vao dia
nuédi cdy mod 96 18 (Falcon 3072) véi luong 98uL/15. Cac hop chit dugc pha lodng
trong DMSO dén ndng do cudi ciing 100 X va 1ul/13 thanh ba bo va bo sung mau vao
dé tao ra dudng cong dap tng ndng d6 7 diém. Méu duoc xir Iy so bd bang hop chit &
nhiét d6 37°C, trong khi quyén 4m chia 5% COa, trong 30 phut, sau d6 bd sung
1uL/15 dung dich chtta 1mg/mL lipopolysacarit (LPS) (Sigma 0111:B4) trong 0.2
mg/mL albumin huyét thanh bao thai bé (BSA)/PBS +/- ImM PGE; (Cayman 14010)
vao dé tao ra néng d6 LPS cudi cing 1a 10pug/mL +/- 10 nM PGE,. Céc dia duoc u
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trong thoi gian 20-24 gid ¢ nhiét do 37 °C trong khi quyén 4m chtra 5% CO,. Céc dia
dugc ly tm voi te do 1800 x g, 10 phut & 22°C, trong may ly tdm Eppendorf S810R.
Huyét twong duoc loai bd khoi 16p té bao va duoc chuyén vao dia polypropylen day
hinh ch{t v. Luong TNFa trong 2uL huyét tuong duoc dinh luong bang thtr nghiém
mién dich enzym sin c6 trén thi truong (R&D Systems DY210), bang cach su dung
dia Immulon 4 HBX (Thermo 3855) va co chét 3,3'.5,5' tetrametylbiphenyl-4,4'-
diamin (KPL 50-76-03). Cic dia duoc doc & Asso-Asso trén ddu doc dia (Molecular
Devices Versamax) bang cach st dung phdn mém SOFTmaxPRO (v.4.3.1). ICso duoc
tinh toan bing cach st dung phép hdi quy phi tuyén tinh Graphpad Prism (v. 4), hicu
chinh dudng cong dap tng lidu dang xich ma. Két qua duogc thé hién dudi dang s6
trung binh hinh hoc =+ sai s6 chudn; n = s 14n xdc dinh doc lap.

Theo quy trinh vé& co ban nhu dugc mé ta trén day, hop chat cta Vi ({L_l 1 ¢od
IC50 bang 123 + 81nM (n=8) duogc do trén EP4 ngudi. Pidu nay ching to ring hop
chit ctia Vi du 1 1a chit dbi khang tiém tang EP4 trong thir nghiém kich thich TNFa

trong mau nguoi.
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YEU CAU BAO HO
Hop chét ¢ cong thuc:
Ch
HO NI’T&A
Ch

trong d6 A la:

/X I G X l =y
N | | X |

R!1a CHs, CF3, hodc F;
R?1a H, CHs, hoic F;

R? 1a CH3, OCH3, OH, F;
R*1a OH hodc CH,0H; va
X 1a CH hoédc N;

hodc mudi dugce dung cta no.

Hop chit hodc mudi theo diém 1, trong d6 A la:
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3. Hop chét hodc mubi theo diém 1 hodc diém 2, trong do R' 1a CHs.

4. Hop chit hodc mudi theo didm bat ky trong sé céc diém tir 1 dén 3,
trong do X 1a N.

5. Hop chit hoic mudi theo diém bit ky trong sb cac diém tur 1 dén 4,

trong d6 R? 1a H va R3 1a OH.

6. Hop chét theo diém 1, trong d6 hop chét nay la:

| OH
*1@? 9
N _
N%/
C N
& H

hodc muoi dugce dung cua né.

7. Hop chat theo diém 1, trong d6 hop chit nay la:
®
C OH
HO k
i
Ch NN
g

8. Hop chét theo diém 7, trong d6 hop chit nay duoc hydrat hoa.
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Hop chét theo diém 8 duoc dic trung bdi dinh quan trong trong phé
nhiéu xa tia X, & géc nhidu xa 2-theta, of 9,0°, két hop v&i hai hoic
nhidu dinh & géc nhiéu xa 2-theta duoc chon tir nhém bao gdm 5,8,

8,5°,9,8° 11,6°, 11,8°, 17,5°, va 24,2°.
Duoc phém chtra hop chit hodc mudi duoc dung ctia né theo diém bét

ky trong so cdc diem tir 1 dén 9 két hgp véi mdt hode nhicu chat mang,

chét pha lofing, hodc ta duoc dugc dung.
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