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Linh vie k§ thuat dwec dé cap

Séang ché dé cap dén chét e ché kénh ddng van chuyén glucoza két hop natri 1
(sodium-coupled glucoza cotransporter - SGLT1) méi 1a mudi axetat cia hop chét
pyrazol, dugc phdm chira hop chit ndy, phuong phap st dung hop chit nay dé didu tri
céc rbi loan sinh 1y, va cac hop chét trung gian va quy trinh hitu dung dé tbng hop hop
chét nay.

Séang ché thudc linh vuc diéu tri bénh tiéu dudng va cac bénh va réi loan khéc
¢6 lién quan dén tinh trang ting dudng huyét.

Tinh trang ky thuit cia sang ché

Bénh tiéu dudng 12 nhém bénh dic trung bdi mire glucoza trong mau cao. Bénh
nay anh hudéng dén khoang 25 triéu ngudi & M§ va ciing 13 nguyén nhan gy tir vong
thtt 7 & My theo Bdo cdo qudc gia vé bénh tiéu dudng nam 2011 (U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention). Kénh dong
van chuyén glucoza két hop natri (sodium-coupled glucoza cotransporter - SGLT) 1a
mdt trong sd cac kénh van chuyén da biét 1a chiu trach nhiém hép thu carbohydrat, nhur
glucoza. Cu thé hon, SGLT1 chiu trach nhiém vin chuyén glucoza qua mang vi nhung
mao cta rudt non. Viéc uc ché SGLT1 c6 thé dan dén giam hép thu glucoza & rudt
non, do d6 tao ra cach hitu dung dé diu tri bénh tiéu dudng.

Patent My s 7,655,632 boc 10 c4c din xult pyrazol nhit dinh véi hoat tinh e
ché SGLT1 ngudi ma duoc boc 16 tiép 1a hitu dung dé ngin nglra hodc didu tri bénh c6
lién quan dén tinh trang ting duong huyét, nhu bénh tidu duong. Ngoai ta, WO
2011/039338 boc 10 cac din xult pyrazol nhdt dinh véi hoat tinh Gc ché
SGLT1/SGLT2 ma dugc bdc 16 tiép 1a hitu dung dé& diéu tri cic bénh vé xwong, nhu
bénh lodng xuong.

C6 nhu clu tim ra thubc va phuong phép didu tri thay thé ddi véi bénh tidu
dudng.

Ban chit k§ thuit cia sing ché
Séng ché dé xudt mudi axetat ctia hop chét pyrazol, 12 chét trc ché SGLTI, va

nhu vy, c6 thé thich hop dé didu trj cac rdi loan nhét dinh, nhu bénh tiéu dudng.
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Theo d6, sang ché d& xuit hop chit c6 cong thirc I:
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hodc hydrat cia no.

Sang ché ciing d& xuit dang tinh thé ctia hop chét c6 cong thiic I ma duge
hydrat hoa.

Ngoai ra, sang ché d& xuét dang tinh thé ciia hop chét c6 cong thire I, ma duge
hydrat héa, dic trung boi it nhit mot trong s6 cac théng sb sau:

a. nhiu xa dd bot tia X bing cach st dung birc xa CuKa c6 dinh cudng do
16n & géc nhidu xa 2 theta 14 5,2° két hop v6i mét hodc nhiéu dinh cuwdng do
16n duogc chon tir nhom gém 7,8°, 8,0°, va 10,7° (le‘“m luot £ 0,2°); va

b. phd NMR trang thai rén 3C chira céc dinh cudng do 16n lién quan dén cong
hudéng cao trudong cia adamantan (6=29,5 ppm ) &: 181,8, 161,2, 160,0,
147,6 va 137,4 ppm (lan luot +0,2 ppm).

Sang ché ciing d& xuit dang tinh thé ctia hop chit c6 cong thirc I ma duoc
hydrat héa, trong d6 ham luong nudc & nhiét d6 méi truong nim trong khoang tlr 9%
dén 12% khdi luong.

Ngoai ra, sang ché dé xudt phuong phép diéu tri bénh tiéu dudng & bénh nhan
bao gém viéc cho d6i bénh nhan can didu tri dung lwong hiru hiéu hop chit c6 cong
thitc I hodc hydrat cia n6. Sang ché ciing dé xudt phuong phap diéu tri bénh tiéu
duodng typ 1 & bénh nhan bao gém viéc cho bénh nhan can didu tri sir dung lwong hitu
hiéu hop chéit c6 cong thic I hodc hydrat ctia nd. Ngoai ra, sang ché dé xuét phuong
phap didu tri bénh tiéu dudng typ 2 & bénh nhén bao gdm viéc cho dbi bénh nhén cin
didu tri ding luong hiru hiéu hop chét c6 cong thirc I hodic hydrat ctia nd. Sang ché
cling d& xudt phuong phap diéu tri tinh trang rbi loan dung nap glucoza (impaired
glucose tolerance - IGT), tinh trang réi loan dung nap glucoza luc d6i (impaired

fasting glucose - IFG), hodc hdi ching chuyén héa & bénh nhan bao gdm viéc cho
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bénh nhan can didu tri str dung luong hitu hidu hop chit ¢6 cong thic I hoic hydrat
cua no.

Hon nita, sang ché d& xult hop chit c6 cong thirc I hodc hydrat ciia né dé sir
dung trong didu tri, cu thé 13 didu tri bénh tiéu dudng. Ngoai ra, séng ché dé xuét hop
chét c6 cong thic I hodc hydrat ciia né dé sir dung trong diéu tri bénh tidu duong typ 1.
Ngoai ra, sang ché d& xudt hop chit c6 cong thirc I hodc hydrat ciia né dé st dung
trong didu tri bénh tiéu dudng typ 2. Sang ché ciing dé xuét hop chét c¢6 cong thirc I
hodc hydrat ctia né d& sir dung trong diéu tri IGT, IFG ho#c héi ching chuyén héa.
Sang ché ciing d& xudt hop chit c6 cong thirc I hosic hydrat cia né dé san xudt thube
d8 didu tri bénh tiéu dudng. Hon nita, séng ché cling d& xuét viéc sir dung hop chét co
cong thire I hodc hydrat ctia n6 dé san xuét thube dé diéu tri bénh tiéu duong. Séng ché
cling d& xuét viéc sir dung hop chét c6 cong thiic I hodc hydrat ctia né dé san xuét
thubc dé didu tri bénh tiéu dudng typ 2. Sang ché ciing d& xuét viéc str dung hop chét
cé cong thire I hodc hydrat cuia nd dé san xuét thudc d& didu tri IGT, IFG hoic hoi
ching chuyén héa.

Séang ché cling dé xuit dugc phdm chira hop chét c6 cong thirc I hodc hydrat
clia né véi mdt hodc nhidu chit mang, chét pha lodng hodc td4 dugc dugc dung. Theo
mdt phuong én cu thé, dugc phidm nay chira thém mét hodc nhiéu tac nhan diéu tri
khac. Sang ché cling bao gdm cac hop chét trung gian va quy trinh méi dé téng hop
chét ¢6 cong thic I hogic hydrat ctia nd.

Ngoai ra, sang ché d& xuét quy trinh diéu ché chét Gc chd SGLTI1 dang tinh thé,
bao gdm budc tron hop chét 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-yl)but-1-en-1-
yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-pyrazol-3-yl beta-D-glucopyranosit vd&i etyl
axetat u6t. Ngoai ra, sang ché d& xult quy trinh didu ché chit tic ché SGLT dang tinh
thé, bao gdm budc tron hop chét 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]Jundec-2-yl)but-1-
en-1-yl]-2-metylbenzyl } -5-(propan-2-yl)-1H-pyrazol-3-yl beta-D-glucopyranosit véi
etyl axetat udt, va sau d6 thu gom chét ran thu duoc.

MO ta chi tiét sang ché

Viéc tach va tinh ché 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-yl)but-1-en-1-
yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-pyrazol-3-yl beta-D-glucopyranosit (bazo tu
do) dang cht rin v6 dinh hinh doi héi viéc st dung phwong phép sic ky, ma c6 thé doi
héi nhiéu tai nguyén. Hop chét c6 cong thirc I cho phép cai thién budc tich va tinh ché
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thong qua viéc loai bd phuong phap sic ky, va tao ra dang tinh thé v6i d6 n dinh vé
hinh théi va cac dic tinh xit Iy dwoc cai thién dé bao ché duoc phim, cu thé 13 san xuit
thuong mai va bao quan dwoc phém.

Nhu duogc st dung trong ban md ta, thudt ngtr “dinh cudng d¢ 16n” chi dinh cé
cudng d6 it nhit 5% so véi dinh cudng d6 16n cao nhét trong phd hoiic mau bét tuong
ung.

Nhu duoc st dung trong ban mé ta, cac thuit ngtt “didu tri” hodc “dé didu tri”
bao gém viéc ngan chdn, lam chim, chdm dat, hodc dao nguogc su tién trién hodc mirc
d6 nghiém trong cua triéu ching hodc r6i loan d3 co.

Nhu duogc sir dung trong ban md td, thudt ngt "bénh nhan" chi dong vat co6 vu,
nhu chudt nhit, chudt lang, chudt cbng, cho, hodc ngudi. Can hiéu ring bénh nhén 13
ngudi duge uu tién.

Ayy0?

Nhu dugc st dung trong ban md ta, thuat ngit “lugng hitu hi¢u” chi lugng hodc
lidu hop chét theo sang ché ma, khi cho bénh nhan sir dung mdt hodic nhiéu lidu, tao ra
tac dung mong mudn & bénh nhan duge chin doan hodic didu tri.

Luong hitu hiéu c6 thé d& dang dugc xé4c dinh béi bac s§ khdm bénh, duge xem
12 ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuét nay, bang cach sir dung céc k¥
thuat da biét va bang cach quan sat két qua thu duge tir nhing ca tuong ty. Khi xéc
dinh lugng hitu hidu ddi v6i bénh nhan, mot sd yéu té duoc can nhic boi béc si kham
bénh, bao gém, nhung khéng chi gi6i han &: loai dong vat; kich thudce cua dong vat;
d6 tudi va thé trang chung, mirc d6 lién quan hoic mirc d9 nghidm trong ciia bénh
hoic rbi loan; dép tng cla timg bénh nhan; hop chét cy thé duge st dung; phuong
thitc dung; cac dic tinh sinh kha dung cta ché phém dugc dung; ché do lidu lugng
duogc ap dung; viée sir dung céc bién phép y hoc ddng thoi khac; va céc tinh trang c6
lién quan khéc.

Hop chét ¢6 cong thic I thudng hitu hidu trong khoang liéu rong. Chéng han,
liéu mbi ngay thudng nim trong khoang tir 0,01 dén 30 mg/kg thé trong. Trong mot s6
trudng hop muc liéu dudi gidi han dudi cia khoang da néu cé thé da qué dv, trong khi
d6 trong mdt sd trudng hop khéc 1idu 16n hon ¢ thé duoc str dung ma khong gy ra
tac dung phu c6 hai bat ky, va do d6 khoang liéu néu trén khéng duoc du dinh dé gisi

han pham vi ctia séng ché theo céch bat ky.
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Tt hon néu hop chét theo sang ché dugc bao ché thanh dugc phim dé sir dung
theo dudng bt ky ma 1am cho hop chét nay sinh kha dung. Tét nhét, cac dwoc phim
nay dé st dung duong udng. Cac duoc phdm nay va quy trinh bao ché ching da dugc
biét rd trong linh vuc k¥ thuét ndy. (Xem, vi du, Remington: The Science and Practice
of Pharmacy (D.B. Troy, Editor, 21st Edition., Lippincott, Williams & Wilkins, 2006).

Theo khia canh tiép theo ciia séng ché, hop chét theo sang ché c6 thé duoc sir
dung két hop v6i mdt hoic nhiéu t4c nhan didu tri, nhu tic nhan chdng tiéu dudng.
Viée st dung két hop bao gdm sir dung ddng thoi hodc 1an lugt. Ngoai ra, viée sir dung
ddng thoi td hop nay c6 thé dudi dang liéu hdn hop don hoic lidu riéng 1& clia ting tac
nhan didu tri. Vi du v& tac nhan chéng tidu dudng bao gdbm metformin; chét e ché
DPPIV, nhu sitagliptin hodc linagliptin; sulfonylure, nhu glimepirit; thiazolidinedion,
nhu pioglitazon; insulin co ban, nhu glargin; insulin tdc dung nhanh, nhu HUMALOG
hodc NOVOLOG; chét chii vdn GLP-1, nhu exenatid hodc liraglutid; chét Gc ché
SGLT2, nhu dapagliflozin hodc empagliflozin; chit di khang thu thé glucagon, nhu
LY2409021; va cac chat twong tu.

Hop chét ¢ cong thic I ¢é thé duoc didu ché nhu duge minh hoa trong céc quy
trinh didu ché, vi dy, va so d6 néu dudi day. Cac chit phan Gng va nguyén liéu ban dau
1a d& dang c¢6 dugc dbi v6i ngudi c6 hidu biét trung binh trong linh vuc k§ thudt nay.
Tét ca céac phﬁn ttr thé, trir khi duoc chi dinh khac, 13 nhu duge x4ac dinh trén ddy. Can
hiéu ring cac so dd, quy trinh diéu ché, va vi dy khong dugc du dinh dé gi6i han pham
vi ctia séng ché theo céch bét ky.

Vi du v& céc phuong phép tich bao gém céc k¥ thuat két tinh chon loc hodc
phuong phéap séc ky bat dbi. (Xem, vi du tai liéu cta J. Jacques, va céc ddng tac gia,
"Enantiomers, Racemates, and Resolutions", John Wiley and Sons, Inc., 1981, va tai
liéu ctia E.L. Eliel va S.H. Wilen, “Stereochemistry of Organic Compounds”, Wiley-
Interscience, 1994). Ciing rd rang v6i ngudi ¢ hiéu biét trung binh vé linh vuc nay
ring viéc tach va phan lap, bang phuong phap sc ky, sic ky bat dbi hoic két tinh chon
loc, cac chét dong phan khéng d6i quang hodc chit dong phan hinh hoc riéng r& c6 thé
thue hién & thoi diém bt ky thuan tién trong quy trinh téng hop.

Nhu duoc st dung trong ban mé ta, "8" chi phan triéu vé phia trudng thip tir
tetrametylsilan; “min” chi phut; “THF” chi tetrahydrofuran; “MeOH” chi metanol

hodc rugu metylic; “HPLC” chi phuong phép sac ky 1éng hiéu nang cao;
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Thuét ngir “Ac” chi phan tir thé axetyl c6 cAu tric sau:

0

H3C)K

Thuét ngit “Bz” chi phén tir thé benzoyl ¢6 ciu tric sau:

(0]

| ‘.
‘
.

Thuéat ngtt “BOC” chi nhém bao vé t-butyloxycarbonyl.
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Vi du diéu ché 1
(4-bromo-2-metyl-phenyl)metanol

Br
OH

So dd 1, bude A: Bb sung phirc boran-tetrahydrofuran (0,2 mol, 200 mL, dung
dich 1,0 M) vao dung dich chua axit 4-bromo-2-metylbenzoic (39 g, 0,18 mol) trong
tetrahydrofuran (200 mL). Sau 18 gi¢ ¢ nhiét do trong phong, loai bé dung mdi trong
ap suét giam dé tao ra chit rén. Tinh ché bang phuong phap sic ky nhanh dé tao ra hop
chit néu & d& muc dudi dang chét rin mau tring (32,9 g, 0,16 mol). 1H NMR
(CDCl3): 8 1,55 (s, 1H), 2,28 (s, 3H), 4,61 (s, 2H), 7,18-7,29 (m, 3H).

Phuong phép khac dé tdng hop (4-bromo-2-metyl-phenyl)metanol.

Phtc boran-dimetyl sulfua (2M trong THF; 116 mL, 0,232 mol) dugc bd sung
tr tr vao dung dich chita axit 4-bromo-2-metylbenzoic (24,3 g, 0,113 mol) trong
tetrahydrofuran khan (THF, 146 mL) & 3 °C. Sau khi khudy lanh trong 10 phut bé 1am
mét duoc mang di va hdn hop phan img dugc dé cho 4m tir tir dén nhiét do moi
truong. Sau 1 gid, dung dich ndy duoc lam mat dén 5°C, va nude (100 mL) duge bd
sung tr tr. Etyl axetat (100 mL) dugc bd sung vio va cic pha dudc tach. Lép hitu co
duoc rira bing dung dich nudc NaHCO3 bdo hoa (200 mL) va lam khd qua Na2SOa.
Viéc loc va c0 trong ap suit giam tao ra phén cin ma dugc tinh ché bang céach loc qua
dém silic oxit ngén giai hip bing 15% etyl axetat/iso-hexan d8 tao ra hop chét néu &
d& muc (20,7 g, hiéu suit 91,2%). MS (m/z): 183/185 (M+1-18).

Vi du diéu ché 2

4-bromo-1-clometyl-2-metyl-benzen

Br
Cl

So db 1, budc B: Bo sung thionyl clorua (14,31 mL, 0,2 mol,) vao dung dich
chtra (4-bromo-2-metyl-phenyl)metanol (32,9 g, 0,16 mol) trong diclometan (200 mL)
va dimetylformamit (0,25 mol, 2,0 mL) & 0°C. Sau 1 gi¢ & nhiét d§ trong phong, rot
hdn hop nay vao nude da (100 g), chiét bang diclometan (300 mL), ria phén chiét
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bing dung dich nuéc natri bicacbonat 5% (30 mL) va nuéc mubi (200 mL), 1am khd
qua natri sulfat, va c6 dudi ap suét giam dé tao ra hop chét néu & d& muc thd dudi dang
chét rén mau tring (35,0 g, 0,16 mol). Nguyén liéu nay dugc sir dung trong budc phan
ting tiép theo ma khong can tinh ché. '"H NMR (CDCl3): § 2,38 (s, 3H), 4,52 (s, 2H),
7,13-7,35 (m, 3H).

Phuong phép khac dé tng hop 4-bromo-1-clometyl-2-metyl-benzen.

Metansulfonyl clorua (6,83 mL, 88,3 mmol) dugc bd sung tir tir vao dung dich
chira (4-bromo-2-metyl-phenyl)metanol (16,14 g, 80,27 mmol) va trietylamin (16,78
mL; 120,4 mmol) trong diclometan (80,7 mL) dugc lam mat trong nude da/nudc. Hdn
hop nay dugc dé cho 4m tir tir dén nhist d6 mdi trudng va khudy trong 16 gio.
Metansulfonyl clorua (1,24 mL; 16,1 mmol) dugc bd sung vao tiép va hén hop nay
dugc khudy & nhiét @ mdi trudng trong 2 gio. Nudc (80 mL) dugce bd sung vao va céc
pha dugc tach. Lop hitu co duge rira bang axit clohydric (IN; 80 mL) sau d6 1a dung
dich nudc hydro cacbonat bdo hoa (80 mL), sau d6 la nuéc (80 mL), va lam khd qua
NaxSO4. Viéc loc va co trong ap sudt giam tao ra phén cin ma dugc tinh ché bing
phuong phép séc ky nhanh (giai hép bang hexan) d8 tao ra hop chét néu & d& muc
(14,2 g; hiéu suét 80,5%). 'H NMR (300,11 MHz, CDCls): 8 7,36-7,30 (m, 2H), 7,18
(d, J= 8,1 Hz, 1H), 4,55 (s, 2H), 2,41 (s, 3H).

Vi du diéu ché 3
4-[(4-bromo-2-metyl-phenyl)metyl]-5-isopropyl-1H-pyrazol-3-ol

Br

So dd 1, bude C: Bb sung natri hydrua (8,29 g, 0,21 mol, thé phan tén 60%
trong dau) vao dung dich chira metyl 4metyl-3-oxovalerat (27,1 mL, 0,19 mol) trong
tetrahydrofuran & 0°C. Sau 30 phut & nhiét d6 trong phong, bd sung dung dich chira 4-
bromo-1-clometyl-2-metyl-benzen (35,0 g, 0,16 mol) trong tetrahydrofuran (50 mL).
Pun néng hén hop thu duge & 70 °C qua dém (18 gio). B6 sung 1,0 M HCI (20 mL) dé
ngimg phan tng. Chiét bing etyl axetat (200 mL), rira phan chiét bang nuée (200 mL)

va nude mudi (200 mL), 1am kho qua NazSOs, loc va cd dudi ap suit giam. Hoa tan
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phan c3n thu dugc trong toluen (200 mL) va bd sung hydrazin monohydrat (23,3 mL,
0,48 mol). Pun néng hén hgp ndy & 120 °C trong 2 gid bing thiét bi Dean-Stark dé
loai nudc. Lam mat va loai dung moi trong ap sudt giam, hoa tan phin cin bing
diclometan (50 mL) va metanol (50 mL). Rét dung dich nay tur tir vao cbe chira nude
(250 mL). Thu gom san phim dugc két tia thu dugc bang céch loc chan khong. Lam
kho trong chin khong trong 10 qua dém ¢ 40 °C d2 tao ra hop chit néu ¢ d& muc dudi

dang chét rn (48,0 g, 0,16 mol). MS (m/z): 311,0 (M+1), 309,0 (M-1).

Céach khac dé tdng hop 4-[(4-bromo-2-metyl-phenyl)metyl]-5-isopropyl-1H-pyrazol-3-
ol.

Dung dich chita 4-bromo-1-clometyl-2-metyl-benzen (13,16 g, 59,95 mmol)
trong axetonitril (65,8 mL) dugc didu ché. Kali cacbonat (24,86 g, 179,9 mmol), kali
iodua (11,94 g, 71,94 mmol) va metyl 4-metyl-3-oxovalerat (8,96 mL; 62,95 mmol)
dugc bd sung vao. Hon hop thu duge dugce khudy & nhiét do méi trudng trong 20 gio.
Axit clohydric (2N) dugc bd sung vao dé tao ra ¢ pH=3. Dung dich ndy dugc chiét
bing etyl axetat (100 ml), pha hitu co duge rira bing nuéc mubi (100 mi) va 1am khd
qua Na;S0s. Hon hop nay duoc loc va cd trong ap sut giam. Phan cin dugc hoa tan
trong toluen (65,8 mL) va hydrazin monohydrat (13,7 mL, 0,180 mol) dugc bd sung
vao. Hdn hgp thu dugc duge dun néng dén hdi luu va nude duoc loai bo bing thiét bi
Dean and Stark. Sau 3 gid, hdn hgp ndy dugc lam maét dén 90°C va hydrazin
monohydrat (13,7 mL; 0,180 mol) dugc bd sung vao va hén hop ndy dugc dun néng
dén hdi luu trong 1 gid. Hon hop nay duge 1am mat va cd trong 4p sut giam. Chét rin
thu dugc duoc nghién min véi nuée (200 mL), loc va lam kho trong 16 chén khong qua
P,0s & 60°C. Chét rén nay dugc nghién trong iso-hexan (200 mL) va loc dé tao ra hop
chét néu & d& muc (14,3 g; hidu suit 77,1%). MS (m/z): 309/311 (M+1).

Vi dy diéu ché 4
4—(4-bromo-2-rnetylbenzy1)-5-(propan—2-y1)-1H—pyrazol-3-y1 2,3,4,6-tetra-O-benzoyl-
beta-D-glucopyranosit
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So dd 1, bugc D: B6 sung vao binh dung tich 1L, 4-[(4-bromo-2-metyl-
phenyl)metyl]-5-isopropyl-1H-pyrazol-3-ol (20 g, 64,7 mmol), alpha-D-
glucopyranosyl bromua tetrabenzoat (50 g, 76 mmol), benzyltributylamoni clorua 6 g,
19,4 mmol), diclometan (500 mL), kali cacbonat (44,7 g, 323 mmol) va nuéc (100
mL). Khudy hdn hop phan Ung qua dém ¢ nhi¢t do trong phong. Chiét bing
diclometan (500mL). Rira phan chiét bang nudc (300 mL) va nudc mudi (500 mL).
Lam kho pha hitu co trén natri sulfat, loc, va ¢0 trong ap suét giam. Tinh ché phan cin
bang phwong phap séc ky nhanh dé tao ra hop chét néu & d& muc (37 g, 64 mmol). MS
(m/z): 889,2 (M+1), 887,2 (M-1).

Vi du diéu ché 5

4-{4-[(1E)-4-hydroxybut-1-en-1-yl]-2-metylbenzyl} -5-(propan-2-yl)- 1 H-pyrazol-3-yl
2,3,4,6-tetra-O-benzoyl-beta-D-glucopyranosit

H . OH
N\
o) S
o)
sases
. OJ\©

: I o__o

Oé

So dd 1, buéc E: BS sung 3-buten-1-ol (0,58 mL, 6,8 mmol) vao dung dich
chtta  4-(4-bromo-2-metylbenzyl)-5-(propan-2-yl)-1H-pyrazol-3-yl =~ 2,3,4,6-tetra-O-
benzoyl-beta-D-glucopyranosit (3 g, 3,4 mmol) trong axetonitril (30 mL) va
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trietylamin (20 mL). Loai khi dung dich nay bing nito trong 10 phut. BS sung tri-o-
tolylphosphin (205 mg, 0,67 mmol) va paladi axetat (76 mg, 0,34 mmol). Hdi uu ¢ 90
°C trong 2 gid. Lam mat dén nhiét do trong phong va cb dé loai dung méi trong ap
sut giam. Tinh ché phin cin bing phuong phép sic ky nhanh dé tao ra hop chét néu &
d& muc (2,1 g, 2,4 mmol). MS (m/z): 878,4 (M+1).

Vi du diéu ché 6
4-{4-[(1E)-4-oxybut-1-en-1-yl]-2-metylbenzyl } -5-(propan-2-yl)-1H-pyrazol-3-yl
2,3,4,6-tetra-O-benzoyl-beta-D-glucopyranosit

N S0
N\
0 N H
SpReE S
o" “0
: K o__o
oé

So dbd 1, budce F: Bb sung 3,3,3-triaxetoxy-3-iodophtalit (134 mg, 0,96 mmol)
vao dung dich chua 4-{4-[(1E)-4-hydroxybut-1-en-1-yl]-2-metylbenzyl}-5-(propan-2-
yl)-1H-pyrazol-3-yl 2,3.,4,6-tetra-O-benzoyl-beta-D-glucopyranosit (280 mg, 0,32
mmol) va natri bicacbonat (133,8 mg, 1,6 mmol) trong diclometan (20 mL) & 0 °C.
Sau 15 phut & nhiét do trong phong, ngling phan Ung bing dung dich nuéc natri
thiosulfat bio hoa (10 mL). Chiét bing diclometan (30 mL). Rira phdn chiét bang nuéc
(30 mL) va nudce mudi (40 mL). Lam kho pha hitu co trén natri sulfat, loc, va c6 trong
&p sult giam. Tinh ché phén cin thu dugc bang phuong phap sic ky nhanh dé tao ra
hop chét ndu & d& muc (270 mg, 0,31 mmol). MS (m/z): 876,5 (M+1), 874,5 (M-1).

Vi du diéu ché 7
tert-butyl 2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-3-[(2,3,4,6-tetra-O-benzoyl-beta-D-
glucopyranosyl)oxy]-1H-pyrazol-4-yl}metyl)phenyl]but-3-en-1-y1}-2,9-

diazaspiro[5.5]Jundecan-9-carboxylat
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So dd 1, budc G: Bb sung natri triaxetoxyborohydrua (98 mg, 0,46 mmol) vao
dung dich chita 4-{4-[(1E)-4-oxybut-1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-
pyrazol-3-yl 2,3,4,6-tetra—O-benzoyl-beta—D—glucopyranosit (270 mg, 0,31 mmol) va

\o b 'OCN\Q(
O

tert-butyl 2,9-diazaspiro[5.5]undecan-9-carboxylat hydroclorua (179 mg, 0,62 mmol)
trong 1,2-dicloetan (5 mL). Sau 30 phut & nhiét d trong phong, nging phan Gng bing
dung dich nugc natri bicacbonat bdo hoa (10 mL). Chiét bang diclometan (30 mL).
Rira phén chiét bang nudce (30 mL) va nude mudi (40 mL), 1dam kho pha hitu co qua
natri sulfat, loc va ¢d dudi 4p sudt giam. Tinh ché phan cin thu dugc bing phuong
phap séc ky nhanh d tao ra hop chét néu & dé muc (275 mg, 0,25 mmol).

MS (m/z): 1115,6 (M+1).

Vi du diéu ché 8

4-{4-[(1E)-4-(2,9-diazaspiro[5.5]Jundec-2-yl)but-1-en-1-yl]-2-metylbenzyl } -5-(propan-
2-yl)-1H-pyrazol-3-yl 2,3,4,6-tetra-O-benzoyl-beta-D-glucopyranosit dihydroclorua

So db 1, budc H: Bb sung hydro clorua (dung dich 4,0 M trong 1,4-dioxan, 0,6
mL, 2,4 mmol) vao dung dich chira tert-butyl 2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-
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3-[(2,3,4,6-tetra-O-benzoyl-beta-D-glucopyranosyl)oxy] -1 H-pyrazol-4-
yl}metyl)phenyl]but-3-en—1-yl}-2,9-diazaspiro[5.5]undecan—9-carboxylat (275 mg,
0,25 mmol) trong diclometan (5 mL). Sau khi dé qua dém (18 gid) ¢ nhiét do trong
phong, co dé loai bo dung moi trong &p sult giam dé tao ra hop chét néu & d& muc
duéi dang chét rin (258 mg, 0,24 mmol). MS (m/z): 1015,6 (M+1).

So db 2
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Vi dy diéu ché 9
4-(4-bromo-2-metylbenzyl)-5-(propan-2-yl)-1H-pyrazol-3-yl  2,3,4,6-tetra-O-axetyl-
beta-D-glucopyranosit.

H
,N Br
N

\

o) NS

/lLO 0.0,

/&o o\fo

So dd 2, budc A: B sung vao binh dung tich 1L, 4-[(4-bromo-2-metyl-
phenyl)metyl]-5-isopropyl-1H-pyrazol-3-ol (24 g, 77,6 mmol), 2,3,4,6-tetra-O-axetyl-
alpha-D-glucopyranosyl bromua (50,4 g, 116 mmol), benzyltributylamoni clorua (5 g,
15,5 mmol), diclometan (250 mL), kali cacbonat (32 g, 323 mmol) va nude (120 mL).
Khuéy hén hop phan ting qua dém & nhiét do trong phong. Chiét bing diclometan (450
mL). Rira phin chiét bang nude (300 mL) va nuée mubi (500 mL). Lam kho pha hitu
co trén natri sulfat, loc, va c¢6 trong ap suét giam. Tinh ché phﬁn can thu dugc bﬁng
phuong phap sic ky nhanh dé tao ra hop chét néu & d& muc (36,5 g, 57 mmol). MS
(m/z): 638,5 (M+1), 636,5 (M-1).

Phuong phép khac dé tbng hop 4-(4-bromo-2-metylbenzyl)-5-(propan-2-yl)-1H-
pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosit.

Chét phan tng 4-[(4-bromo-2-metyl-phenyl)metyl]-5-isopropyl-1H-pyrazol-3-
ol (24,0 g, 77,6 mmol), 2,3,4,6-tetra-O-axetyl-alpha-D-glucopyranosyl bromua (50,4
g, 116 mmol), benzyltributylamoni clorua (4,94 g, 15,52 mmol), kali cacbonat (32,18
g, 232,9 mmol), diclometan (250 mL) va nuéc (120 mL) dugc két hop va hdn hop nay
duoc khudy & nhiét d mdi trudng trong 18 gio. Hon hop nay duge phén doan gitta
diclometan (250 mL) v nuéc (250 mL). Pha hitu co dugc rira bing nudc mubi (250
mL), 1am kho6 qua NazSOq, loc, va co trong ap suét giam. Phan c3n thu dugc dugc tinh
ché bing phuwong phap sic ky nhanh (giai hép bang etyl axetat 10% trong diclometan
dén etyl axetat trong diclometan 70% ) 2 tao ra hop chit néu & dé muc (36,5 g, hidu
sult 74%). MS (m/z): 639/641 (M+1).
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Vi du diéu ché 10
4-{4-[(1E)-4-hydroxybut-1-en-1-yl]-2-metylbenzyl } -5-(propan-2-yl)-1H-pyrazol-3 -yl
2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosit

H
,N ™ OH

N\
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/go o\fo

So dd 2, bude B: Bb sung 3-buten-1-ol (6,1 mL, 70 mmol) vao dung dich chira
4-(4-bromo-2-metylbenzyl)-5-(propan-2-yl)-1H-pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-
beta-D-glucopyranosit (15 g, 23,5 mmol) trong axetonitril (200 mL) va trietylamin (50
mL). Loai khi dung dich nay béng nito trong 10 phut. Bé sung tri-o-tolylphosphin
(1,43 g, 4,7 mmol) va paladi axetat (526 mg, 2,35 mmol). Sau khi héi Ivu & 90 °C
trong 2 gio, lam mét, va c6 dé loai bo dung mdi trong ap suét giam. Tinh ché phan cin
thu duoc bing phuong phép séc ky nhanh dé tao ra hop chét néu & d& muc (7,5 g, 11,9
mmol). MS (m/z): 631,2 (M+1), 629,2 (M-1).

Vi du diéu ché 11

4-{4-[(1E)-4-oxybut-1-en-1 -y1]-2-metylbenzyl}-5-(propan-2-yl)-1 H-pyrazol-3-yl
2,3.4,6-tetra-O-axetyl-beta-D-glucopyranosit

N

S zT
4
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PN o o\fo
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So dd 2, bude C: B6 sung 3,3,3-triaxetoxy-3-iodophtalit (2,1g, 4,76 mmol) vao
dung dich chua 4-{4-[(1E)-4-hydroxybut-1-en-1-yl]-2-metylbenzyl } -5-(propan-2-yl)-
1H-pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosit (1,5 g, 2,38 mmol) va
natri bicacbonat (2 g, 23,8 mmol) trong diclometan (50 mL) & 0 °C. Sau 15 phut &
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nhiét do trong phong, ngimg phan Umg béng dung dich nudc natri thiosulfat bdo hoa
(10 mL). Chiét bing diclometan (30 mL), rira phan chiét bing nude (30 mL) va nuée
mubdi (40 mL). Lam kho pha hitu co trén natri sulfat, loc, va c6 trong 4p sult giam.
Tinh ché phéan cin thu dugc bang phuong phap sic ky nhanh d tao ra hop chét néu &
dé& muc (0,95 g, 1,51 mmol). MS (m/z): 628,8 (M+1), 626,8 (M-1).

Vi du didu ché 12a
tert-butyl 2-{(3E)—4-[3-metyl-4-({5-(propan-2-y1)—3-[(2,3,4,6-tetra-0-axety1—beta—D-
glucopyranosyl)oxy]-1H-pyrazol-4-yl}metyl)phenyl]but-3-en- 1-yl}-2,9-

diazaspiro[5.5]undecan-9-carboxylat

H QC\
N\ N\(
o

o

o T

So db 2, bude D: B sung natri triaxetoxyborohydrua (303 mg, 1,4 mmol) vao
dung dich chua 4-{4-[(1E)-4-oxybut-1-en-l-yl]-2-metylbenzyl}-5-(propan-2-yl)-lH-
pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosit (600 mg, 0,95 mmol) va
tert-butyl 2,9-diazaspiro[5.5]undecan-9-carboxylat hydroclorua (333 mg, 1,2 mmol)
trong 1,2-dicloetan (30 mL). Sau 30 phut ¢ nhiét do trong phong, ngimg phan ung
bing dung dich nuéc natri bicacbonat bdo hda (15 mL). Chiét bing diclometan (60
mL). Rira phan chiét bing nu6c (30 mL) va nuée mudi (60 mL). Lam kho pha hitu co
trén natri sulfat, loc, va cO trong ap sudt giam. Tinh ché phan cin thu dugc bing
phuong phéap sdc ky nhanh dé tao ra hop chét néu & d& muc (500 mg, 0,58 mmol).
MS (m/z): 866,8, 867,8 (M+1), 864,8, 865,8 (M-1).

Vi du didu ché 13

4-{4-[(1LE)-4-(2,9-diazaspiro[5.5]Jundec-2-yl)but-1-en-1-yl] -2-metylbenzyl}-5-(propan-
2-yl)-1H-pyrazol-3-yl 2,3 ,4,6-tetra-O-axetyl-beta-D- glucopyranosit dihydroclorua
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So dd 2, bude E: B sung hydro clorua (dung dich 4,0 M trong 1,4-dioxan, 1,5
mL, 5,8 mmol) vao dung dich chta tert-butyl 2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-
3-[(2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosyl)oxy]-1H-pyrazol-4-
yl}metyl)phenyl]but-3-en-1-y1}-2,9-diazaspiro[5.5]Jundecan-9-carboxylat (500 mg,
0,58 mmol) trong diclometan (20 mL). Sau 2 gid & nhiét do trong phong, ¢6 dé loai
dung méi trong 4p sudt giam d8 tao ra hop chit néu ¢ d& muc duéi dang chét rén (480
mg, 0,57 mmol).
MS (m/z): 767,4 (M+1).
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So dd 3
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Vi du diéu ché 14
tert-butyl 4-but-3-ynyl-4,9-diazaspiro[5.5Jundecan-9-carboxylat

NV
\\/\N

OJ\O%

So dd 3, budc A: Xesi cacbonat (46,66 g, 143,21 mmol) dugc bd sung vao
huyén phu chira tert-butyl 4,9-diazaspiro[5.5]Jundecan-9-cacboxylat hydroclorua
(16,66 g, 57,28 mmol) trong axetonitril (167 mL). Hdn hop nay dugc khudy trong 10
phut & nhiét 46 moi trudng sau do bd sung 4-bromobutyn (6,45 mL, 68,74 mmol). Hoén
hop phan Ung dugc dun nong dén hdi luu va khudy trong 18 gid. Hon hop nay dugc

1am mét va cd trong &p sudt giam. Phén cin dugc phan doan gitta nude (200 mL) va
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etyl axetat (150 mL). Céc pha duoc tach va 16p nude duge chiét bing etyl axetat (100
mL). Céc 16p hitu co két hop dugc rira bing nuéce (200 mL), sau d6 1a nuéc mudi (150
mL), 1am khd qua MgSOs, loc, va cd trong ap sudt giam d tao ra hop chit néu ¢ dé
muc (17,2 g, hiéu suit 98%). 1H NMR (300,11 MHz, CDCI3): 8 3,43-3,31 (m, 4H),
2,53-2,48 (m, 2H), 2,37-2,29 (m, 4H), 2,20 (s, 2H), 1,94 (t, J= 2,6 Hz, 1H), 1,44 (s,
17H).

Vi du didu ché 15
tert-butyl ~ 4-[(E)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-3-enyl] -4,9-diaza-
spiro[5.5]undecan-9-carboxylat

%o

\
O/B\NN

oj\o/]\

So db 3, bude B: Trietylamin (5,62 mmol; 0,783 mL), 4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (8,56 mL, 59,0 mmol) va zirconoxen clorua (1,45 g, 5,62 mmol) dugc bd
sung vao tert-butyl 4-but-3-ynyl-4,9-diazaspiro[5 .5]undecan-9-carboxylat (17,21 g,
56,16 mmol). H3n hop thu dugc dugc dun néng dén 65°C trong 3,5 gid. Hon hop nay
dugc 1am mat va hoa tan trong diclometan (150 mL). Dung dich thu dugc duge cho
chay qua dém silica gel day ~4cm, giai hép bing diclometan (2 x 200 mL). Dich loc
dwoc cd trong 4p sudt gidm d8 tao ra hop chit néu & dé muc (21,2 g, hiéu sut 87%).
1H NMR (300,11 MHz, CDCl3): § 6,65-6,55 (m, 1H), 5,49-5,43 (m, 1H), 3,42-3,29
(m, 4H), 2,40-2,27 (m, 6H), 2,25-2,08 (m, 2H), 1,70 — 1,13 (m, 29H).

Vi du diéu ché 16

tert-butyl 2-{(3E)-4-[3 -metyl-4-({5-(propan-2-yl)-3-beta-D-glucopyranosyl)oxy]-1H-
pyrazol-4-yl}metyl)phenyl]but-3-en-1-yl}-2,9-diazaspiro[5.5 Jundecan-9-carboxylat
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So d 3, bue C: Dung dich chira 4-(4-bromo-2-metylbenzyl)-5-(propan-2-yl)-
1H-pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosit (20 g, 31,3 mmol), tert-
butyl 4-[(E)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)but-3 -enyl]-4,9-
diazaspiro[5.5]undecan-9-carboxylat (16,3 g, 37,5 mmol) va kali cacbonat (12,97 g,
93,82 mmol) trong tetrahydrofuran (200 mL) va nudc (40 mL) duoc loai khi trong 15
phut bing cc suc bong béng khi nito qua do. Pd(OAc), (140 mg, 625 pmol) va 2-
dixyclohexylphosphino-2',4',6'-tri-i-propyl-1,1'-biphenyl (0,596 g, 1,25 mmol) dugc bd
sung vao va hdn hop phan tmg dugc dun néng dén hdi luu trong 16 gid. Dung dich
nay dugc lam mat dén nhiét 46 moi trudng va metanol (200 mL) dugc bd sung vao.
Sau 30 phut, dung mdi dugc loai bo trong ap sudt giam. Hon hop ndy dugc phan doan
gitta etyl axetat (500 mL) va nudc mudi (500 ml) c6 bd sung dung dich nuéc MgSO4
(1M; 500 ml) d8 hd trg viéc phan pha. Céc 16p dugc tich va 16p hiru co duge lam kho
qua MgSO4 va loc qua dém silica gel day 10 cm, giai hip bang etyl axetat (~1,5 L).
Dich loc duogc loai bo va dém silica dugc doi bang 5% MeOH trong THF (2 L). Dich
loc chtra metanol dugc c6 trong ap sut giam dé tao ra hop chét néu & d& muc (20,1g,
92%).

MS (m/z): 699 (M+1).
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Vi du diu ché 17

tert-butyl 4-[(E)-4-[4-[(3-hydroxy-5-isopropyl- 1H-pyrazol-4-yl)metyl]-3-metyl-
phenyl]but-3-enyl]-4,9-diazaspiro[5.5Jundecan-9-carboxylat

H X £i::ki:> 0
N N~y

N/
O\é

NS
OH
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So dd 4, budc A: Bd sung tert-butyl 4-[(E)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)but-3-enyl]-4,9-diazaspiro[5.5Jundecan-9-carboxylat (35,8 kg, 82,4
mol) trong metanol (130 L) vao dung dich chira (4-[(4-bromo-2-metyl-phenyl)metyl]-
5-isopropyl-1H-pyrazol-3-ol (23,9 kg, 77,3 mol) trong metanol (440 L) & nhiét do
trong phong. B dung nuée (590 L) va trikali phosphat (100 kg, 471,7 mol) va dt hdn
hop phan tng trong khi quyén nito. B6 sung vao dung dich c6 khudy huyén phu chira
tris(dibenzylidenaxeton) dipaladi (1,42 kg, 1,55 mol) va di-tert-butylmetylphosphoni
tetrafloborat (775 g, 3,12 mol) trong metanol (15 L). Hén hop thu duge duge dun néng
& 75 °C trong 2 gid. Lam mat hén hgp va loc qua dAt diatomit. Rira banh loc bang
metanol (60 L), va co dich loc trong ap sudt giam. B sung etyl axetat (300 L), tach
céc 16p, va rira 16p hiru co bing nude mudi 15% (3 x 120 L). C6 16p hitu co trong ép
sut giam, bd sung etyl axetat (300 L), va khudy hén hop nay trong 18 dén 20 giv. BS
sung heptan (300 L), 1am mat hdn hop dén 10 °C, va khu4y hén hop trong thém 18 dén
20 gio nita. Thu gom céc chét rén thu dugce bin cach loc, rira banh loc bang etyl
axetat/heptan (2:3, 2 x 90 L), va 1am khd trong chén khéng ¢ 40°C d8 tao ra hop chét
néu & d& muc (29,3 kg, hiéu sut 70,6%) dudi dang chat rin mau tring. IH NMR (400
MHz, CD;0OD): & 7,14 (s, 1H), 7,07 (d, J= 8,0 Hz, 1H), 6,92 (d, J= 7,6 Hz, 1H), 6,39
(d, J=16,0 Hz, 1H), 6,25-6,12 (m, 1H), 3,63 (s, 2H), 3,45-3,38 (bs, 3H), 3,34 (s, 3 H),
3,33 (s, 3H), 2,85-2,75 (m, 1H), 2,49-2,40 (m, 5 H), 2,33 (s, 3H), 1,68-1,62 (m, 2H),
1,60-1,36 (m, 15H), 1,11 (s, 3H), 1,10 (s, 3H).

Vi du diéu ché 12b

Céach khac dé didu ché tert-butyl 2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-3-[(2,3,4,6-
tetra-O-axetyl-beta-D-glucopyranosyl)oxy]- 1 H-pyrazol-4-yl }metyl)phenyl]but-3-en-1-
yl1}-2,9-diazaspiro[5.5]undecan-9-carboxylat.

’iﬁ’:;/\/\/%hl\(

AcO v “OAc
OAc

AcO
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So db 4, bude B: Két hop tert-butyl 4-[(E)-4-[4-[(3-hydroxy-5-isopropyl-1H-
pyrazol-4-yl)metyl]-3-mety1-phenyl]but-3-enyl]-4,9-diazaspiro[5.5]undecan—9-
carboxylat (17,83 kg, 33,2 mol), axetonitril (180 L), va benzyltributylamoni clorua
(1,52 kg, 4,87 mol) ¢ nhiét do trong phong. Tur tir bd sung kali cacbonat (27,6 kg,
199,7 mol) va khudy hdn hop nay trong 2 gio. Bé sung 2,3,4,6-tetra-O-axetyl-alpha-D-
glucopyranosyl bromua (24,9 kg, 60,55 mol), lam 4m hdn hop phéan tmg dén 30°C va
khudy trong 18 gid. Co hdn hop nay trong ap suét giam va bd sung etyl axetat (180 L),
tiép theo 12 nuéc (90 L). Téc cac 16p, rira pha hitu co bing nude mudi 15% (3 x 90 L),
¢ hdn hop, va tinh ché bing cach st dung phuong phap sic ky cot trén silica gel (63
kg, etyl axetat/heptan lam chét giai hdp (1:2—1:0)) 8 tao ra hop chét néu & dé muc
(19,8 kg, do tinh khiét 94%, hiu suat 68,8%) dudi dang bot mau vang. 1H NMR (400
MHz, CDCl3): & 7,13 (s, 1H), 7,03 (d, J= 8,0 Hz, 1H), 6,78 (d, J= 8,0 Hz, 1H), 6,36 (d,
J= 16,0, 1H), 6,25-6,13 (m, 1H), 5,64 (d, J= 8,0 Hz, 1H), 5,45-5,25 (m, 2H), 5,13-4,95
(m, 2H), 4,84-4,76 (m, 1H), 4,25-4,13 (m, 2H), 4,10-4,00 (m, 2H), 3,90-3,86 (m, 1H),
3,58-3,50 (m, 2H), 3,40-3,22 (m, 4H), 2,89-2,79 (m, 1H), 2,10-1,90 (m, 18 H), 1,82 (s,
3H), 1,62-0,82 (m, 22H).

Vi du didu ché 18
2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-3 -[(2,3,4,6-tetra-O-axetyl-beta-D-gluco-
pyranosyl)oxy]-1H-pyrazol-4-yl} metyl)phenyl]but-3-en-1-yl}-2,9-diazaspiro-

[5.5]undecan

H N
g « OCNH
N\

N\
o_ ,O
AcO
AcO™ “OAc
OAc

So dd 4, buse C: Két hop tert-butyl 2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-3-
[(2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosyl)oxy]-1H—pyrazol-4-
yl}metyl)phenyl]but-3-en-1-y1}-2,9-diazaspiro[5.5]undecan—9-carboxylat (19,6 kg,

22,6 mol) véi diclometan (120 L) va lam mat dén 0°C. Tir tir bd sung axit trifloaxetic

-25-



29916

(34,6 L, 51,6 kg, 452 mol) va khudy trong 9 gid. Ngimg phan tmg bang nudc da (80
L), va bb sung amoni hydroxit (85-90 L) dé diéu chinh d6 pH ctia hén hop phan tng
dén (8-9). BS sung diclometan (120 L), lam 4m hdn hop phan tng dén nhiét d¢ trong
phong, va tach céc 16p. Rira 16p hitu co béng nudce (75 L), nude mudi, va c6 dudi ap
suAt giam dé tao ra hop chét néu & d& muyc (16,2 kg, d tinh khiét 95,0%, hiéu suét
93%) dudi dang chét rin mau vang. 1H NMR (400 MHz, CDC13): 8 7,08 (s, 1H), 6,99
(d, J= 8,0 Hz, 1H), 6,76 (d, J= 7,6 Hz, 1H), 6,38 (d, J=15,6 Hz, 1H), 6,00-5,83 (m,
1H), 5,31 (d, J= 7,6 Hz, 1H), 5,25-5,13 (m, 4H), 4,32 (dd, J= 12,8, 9,2 Hz, 1H), 4,14
(d, J= 11,2 Hz, 1H), 3,90 (d, J= 10,0 Hz, 1H), 3,75-3,50 (m, 3H), 3,30-3,00 (m, 5 H),
2,85-2,75 (m, 1H), 2,70-2,48 (m, 3H), 2,25 (s, 1H), 2,13-1,63 (m, 19H), 1,32-1,21 (m,
1H), 1,14 (s, 3H), 1,13 (s, 3H), 1,12 (s, 3H), 1,10 (s, 3H).

Vi du thye hién sang ché

Vidul
4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-yl)but-1-en—1-yl]-2-metylbenzy1}-5-(propan—
2-yl)-1H-pyrazol-3-yl beta-D-glucopyranosit axetat dang tinh thé dugc hydrat héa

Phuong phap khéc thi nhét d& diéu ché 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-
yl)but-1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)-1H- -pyrazol-3-yl beta-D-
glucopyranosit (bazo tu do).

H N
" b QCNH

Ny

0__0O
HO
HO™ “OH

OH

CHs

So dd 1, budce I: B6 sung natri hydroxit (0,5 mL, 0,5 mmol, dung dich 1,0 M)
vao dung dich chua 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]Jundec-2-yl)but-1-en-1-yl]-2-
metylbenzyl }-5-(propan-2-yl)-1H-pyrazol-3-yl 2,3,4,6-tetra-O-benzoyl-beta-D-gluco-
pyranosit dihydroclorua (258 mg, 0,24 mmol) trong metanol (2 mL). Sau 2 git ¢ 40°C,

b dé loai bd dung moéi trong 4p suit giam d¢ tao ra phan cdn, ma dugc tinh ché bang
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phuong phép HPLC didu ché: d pH cao, 25% B trong 4 phiit, 25-40% B trong 4 phut
@ 85 mL/phtit bing céch sit dung cot C18XBridge ODB 30 x 75 mm, 5 pm, dung moi
A — H0 vé6i NHsHCO;3 & d6 pH=10, dung mdi B — MeCN dé tao ra hop chit néu & dé
muc (bazo ty do) dudi dang chét rin (46 mg, 0,08 mmol). MS (m/z): 598,8 (M+1),
596,8 (M-1).

Phuong phap khéc thi hai @& diéu ché 4-{4-[(1E)-4-(2,9-diazaspiro[5.5Jundec-2-
yl)but-1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-pyrazol-3-yl beta-D-
glucopyranosit (bazo ty do).

H S OCNH
N\

NS

o_ .0 CH
HO 3
HO™ “OH

OH

So dbd 2, buge F: Bb sung metanol (5 mL), trietylamin (3 mL), va nudc (3 mL)
Vao 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-yl)but-1-en-1-yl]-2-metylbenzyl }-5-
(propan-2-yl)-1H-pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-beta-D-glucopyranosit dihydro-
clorua (480 mg, 0,24 mmol). Sau 18 gid (qua dém) & nhiét d6 trong phong, c6 dén kho
trong 4p suit giam. Tinh ché phan cin thu dugc béng phuong phap HPLC didu ché: do
pH cao, 25% B trong 4 phut, 25-40% B trong 4 phut & tbc do 85 mL/phut béng cach sir
dung cdt C18XBridge ODB 30 x 75 mm, 5 pm, dung méi A — H,0 véi NH4HCOs 6
d6 pH=10, dung mo6i B — MeCN d8 tao ra hop chét néu & d& muc (bazo ty do) dudi
dang chét rin (50 mg, 0,08 mmol).
MS (m/z): 598,8 (M+1), 596,8 (M-1). 1H NMR (400,31 MHz, CD30D): & 7,11 (d,
J=1,3 Hz, 1H), 7,04 (dd, J=1,3,8,0 Hz, 1H), 6,87 (d, J= 8,0 Hz, 1H), 6,36 (d, J= 15,8
Hz, 1H), 6,16 (dt, J= 15,8, 6,3 Hz, 1H), 5,02 (m, 1H), 3,81 (d, J= 11,7 Hz, 1H), 3,72
(d, J= 16,8 Hz, 1H), 3,68 (d, J= 16,8 Hz, 1H) , 3,64 (m, 1H), 3,37-3,29 (m, 4H), 2,79
(m, 1H), 2,72 (t, J= 5,8 Hz, 4H), 2,44-2,33 (m, 6H), 2,30 (s, 3H), 2,26 ( broad s, 2H),
1,59 (m, 2H), 1,50 (m, 2H), 1,43 (m, 2H), 1,36 (m, 2H), 1,11 (d, J= 7,0 Hz, 3H), 1,10
(d, J=17,0 Hz, 3H).
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Phuong phép khéc thit ba dé diéu ché 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-
yl)but-1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-pyrazol-3-yl beta-D-

glucopyranosit.

So dd 3, budc D: Axit trifluoroaxetic (32,2 mL; 0,426 mol) duoc bd sung vao
dung dich chia tert-butyl 2-{(3E)-4-[3-metyl-4-({5-(propan-2-yl)-3-beta-D-gluco-
pyranosyl)oxy]-1H-pyrazol-4-yl} metyl)phenyl]but-3-en-1-yl}-2,9-diazaspiro
[5.5]undecan-9-carboxylat (14,87 g; 21,28 mmol) trong diclometan (149 mL) dugc
1am mat trong nudc da. Dung dich nay duoc d8 cho 4m dén nhiét d6 trong phong. Sau
30 phut, hén hop nay dugc bd sung tir tir vdo amoniac trong MeOH (2M; 300 mL),
1am mat néu cAn dé duy tri nhiét d6 khong dbi. Dung dich nay dugc khudy & nhiét do
trong phong trong 15 phut. Hon hgp nay dugc b trong ap sut giam va phan cin dugc
tinh ché b%mg cach st dung nhya SCX-2. Dich loc ¢6 tinh bazo dugc c6 trong &p suét
giam va phan cin dugc nghién/siéu 4m trong etyl axetat, loc va 1am khd. Chét rén thu
duoc dugc hoa tan trong MeOH (200mL) va ¢d trong chén khong. Bude nay dugc 1ap
lai vai 1An d& tao ra hop chét néu & d& muc (bazo ty do) (12,22 g, hiéu sudt 96%). MS
(m/z): 599 (M+1); [o]p20 = -12 ° (C=0,2, MeOH).

Didu ché hop chét néu & d& muc cubi ciing, 4-{4-[(1E)-4-(2,9-diazaspiro[5.5Jundec-2-
yl)but-1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)- 1H-pyrazol-3-yl beta-D-gluco-
pyranosit axetat dang tinh thé duoc hydrat héa.

H N 0
NS
N
N_\ NH /U\OH

NS

o_ .0
HO
HO" “OH

OH
4-{4-[(1E)-4-(2,9-diazaspiro[5.5Jundec-2-yl)but-1-en-1-yl]-2-metylbenzyl }-5-
(propan-2-yl)-1H-pyrazol-3-yl beta-D-glucopyranosit (902 mg) duoc cho vao binh day
tron (100 mL) va xr ly bing etyl axetat &m (18 mL). [Luu y - etyl axetat 4m dugc didu
ché bang cach tron etyl axetat (100 mL) v6i nude khir ion (100 mL). Sau khi trdn, céc

16p duge dé cho tach riéng, va 16p etyl axetat 4m trén cing duoc 14y ra dé str dung.
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Axit axetic 13 san phdm thity phan cua etyl axetat va c6 trong etyl axetat 4m.] Hop chét
nay tan, du khﬁng hoan toan khi etyl axetat 4m dugc bd sung vao. Sau vai phut, két tha
tring tao thanh. Mot lugng etyl axetat 4m nitta (2 mL) duoc bd sung vao dé hoa tan
phan hop chat con lai. Dung dich nay dugc dé c6 khudy khong ddy qua dém & nhiét do
trong phong, trong thoi gian d6 dung moi bay hoi mét phén. Dung moéi con lai trong
huyén phu dic thu duge dugc loai bo trong chén khong, va chét rén thu dugc dugc 1am
khé duéi dong khi nito dé tao ra hop chit néu & d& muc cudi cing dudi dang chét rén
tinh thé. Luwong nho nguyén liéu v dinh hinh dugc nhan dang trong san phém béng
NMR trang théi rdn. Hop chit néu & d& muc cudi ciing dang tinh th nay c6 thé duoc
sir dung 1am tinh thé mAm dé didu ché thém hop chét néu & dé muc cudi cung dang

tinh thé.

Phuong phép khéc d& didu ché hop chét néu & d& muc cudi cung, 4-{4-[(1E)-4-(2,9-
diazaspiro[5.5]undec-2-yl)but-1-en-1-yl]-2-metylbenzyl} -5 -(propan-2-yl)-1H-pyrazol-
3-yl beta-D-glucopyranosit axetat dang tinh thé dugc hydrat hoa.

Trong khi quyén nito, két hop 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-yl)but-
1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-pyrazol-3-yl 2,3,4,6-tetra-O-axetyl-
beta-D-glucopyranosit (2,1 kg, 2,74 mol), metanol (4,4 L), tetrahydrofuran (4,2 L), va
nude (210 mL). B6 sung kali cacbonat (460 g, 3,33 mol) va khudy trong bén dén sau
gidy, sau d6 loc hdn hop phéan tmg @2 loai bo chét ran. C6 dich loc trong 4p sudt giam,
sau d6 b sung etanol (9,0 L) tiép theo 1a axit axetic (237 mL, 4,13 mol) va khudy &
nhiét do trong phong trong mot gio. B4 sung tir tir vao dung dich dang khudy etyl
axetat 4m (10 L, chita nude voi lugng khoang 3% khdi lugng/khdi lugng) trong nim
gid, tiép theo 12 nuéce (500 mL). Khudy huyén phd nay trong mudi hai git va bd sung
etyl axetat 4m (4,95 L, chira nu6ce véi lugng khoang 3% khéi lugng/khdi luong) trong
khoang thoi gian tadm gio. Khudy huyén pht ndy trong mudi hai gio va bd sung etyl
axetat m (11,5 L, chita nu6c v6i lugng khoang 3% khéi lwong/khdi lugng) tir tir trong
mudi sdu gid. Khudy huyén pht ndy trong mudi hai gio, thu gom céc chit rin bing
céch loc va rira cac chét rédn nay bing etyl axetat 4m (3,3 L, chira nudc v6i luong
khoang 3% khéi luong/khdi lugng). Lam kho bing 1o trong 4p suét gidm & nhiét do

dudi 30°C d8 tao ra hop chét néu & dé myc dudi dang chit rén dang tinh thd mau tring
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nho (1,55 kg, 2,35 mol, 4o tinh khiét 96,7%, hiéu luc 72,4% khdi luong/khdi luong,
hiéu suét 68,0% dya trén hiéu lyc). HRMS (m/z): 599,3798 (M+1).

Nhidu xa bot tia X (X-Ray Powder Diffraction - XRD)

Thu duoc cic nhidu xa d XRD cta cc chit rén dang tinh thé bang céch su
dung méy nhiéu xa bt tia X Bruker D8 Advance, ¢6 1&p ngudn CuKa (A = 0,154060
nm (1,54060 A)) va cam bién Linxeye, van hanh & 40 kV va 40 mA. Méu dugc quét
trong khoang gbéc nhifu xa 2-theta tir 4 va 40°, v6i bude goe nhifu xa 2-theta 1a
0,0084° va toc do quét 1a 0,5 gidy/bude, va véi khe phan ky 12 0,2 mm. Bot kho dugc
dua vao thiét bi chira miu bang silic oxit nén thip va tao bé mit tron bang cach st
dung con trugt thiry tinh. Cac nhidu xa dd dang tinh thé thu dugc & nhiét d6 22°C va
d6 Am tuong dbi 42%. Di biét rd trong linh vyc tinh thé hoc 14 dbi v6i mot dang tinh
thé nhat dinh bét ky, thi cuong do twong dbi ctia céc dinh nhiéu xa c6 thé thay dbi do
su dinh huéng wu tién c6 nguyén nhan tlr céc yéu to nhét dinh, nhu yéu t6 hinh théi
tinh th. Khi xuét hién tac dong cua sy dinh huéng duge uu tién, thi cudng do dinh bi
thay dbi, nhung céc vi trf dinh c6 tinh ddc trung dang da hinh 13 khong thay d6i. Xem,
vi du, The United States Pharmacopeia #23, National Formulary #18, trang 1843-1844,
1995. Nigoai ra, cling da biét & trong linh vyc tinh thd hoc 13 déi v6i mot dang tinh thé
ndo d6 thi cée vi tri dinh géc c6 thé thay dbi mot chut. Vi dy, cée vi tri dinh c6 thé bi
dich chuyén do bién i ciia nhiét do hodc 40 &m, 1a mdi trudng phén tich mAu, clia sy
dich chuyén mAu, hodic cla sy c6 mat hay khong c6 mat ctia chit noi chuén. Trong
trudmg hop nay, sai khac vi tri dinh vé goc nhiéu xa 2-theta 1a & 0,2 thi s& tinh dén kha
nang do cac bién ddi néu trén ma khong anh hudng dén viéc xac dinh mdt cach rd rang
dang tinh thé dugc phan tich. C6 thé khing dinh mot dang tinh thé dua trén to hop duy
nhat cac dinh c6 tinh phan biét (theo don vi ° cua goc nhidu xa 2-theta), thuong 1a cac
dinh ndi troi hon hin. Cac nhidu xa dd nhidu xa tinh thé, dugc tao & nhiét do mdi
trudong xung quanh va dd 4m twong ddi, dugc didu chinh theo cac dinh tiéu chuén 675
cua National Bureau of Standards (NBS) & goc nhiéu xa 2-theta 13 8,853 va 26,774 do.

M3iu duoc chuén bj cta hop chét 4-{4-[(1E)-4-(2,9-diazaspiro[5.5]undec-2-
yl)but-1-en-1-yl]-2-metylbenzyl}-5 -(propan-2-yl)-1H-pyrazol-3-yl beta-D-gluco-
pyranosit axetat dang tinh thé dugc hydrat héa dic trung boi mAu XRD bang céch st
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dung birc xa CuKa c6 céc dinh nhidu xa (c4c tri s6 2-theta) nhu duge md ta trong Bang
| dudi dy, va cu thé 12 c6 cac dinh & 5,2° két hop v6i mot hogc nhiéu dinh duge chon

tir nhém gdm 7,8°, 8,0°, va 10,7° (14n lugt £0,2°).

Dinh nhidu xa bt tia X cta hop chét 4-{4-[(1E)-4-(2,9-diazaspiro[5.5Jundec-2-yl)but-
1-en-1-yl]-2-metylbenzyl}-5-(propan-2-yl)-1H-pyrazol-3-yl beta-D-glucopyranosit
axetat dang tinh thé duoc hydrat héa.

Bang 1
Cudng d6 tuong dbi
Goéc (°2-Theta) | (% so véi dinh cudng
Dinh | +/- 0,2° d0 16n cao nhét)
1 5,2 100
2 7,8 22,6
3 8,0 30,4
4 10,1 25,6
5 10,5 29,8
6 10,7 63,8
7 12,0 12,8
8 15,0 14,3
9 15,8 16,7
10 18,6 32,4
11 19,8 26,5
12 20,9 18,2

NMR trang théi rén 3C (*C ssNMR)

Phé NMR phan cuc chéo/quay géc ma thudt “C (NMR trang thai ran hay
ssNMR) thu duogc bing cach sir dung phé k& NMR Bruker Avance II 400 MHz van
hanh & tin sé cacbon 100,622 MHz va tin s proton 400,131 MHz va dugc trang bi
diu do cong hudng kép Bruker 4mm. B khtr vach phu TOSS duoc dung cung véi b
phan cyc chéo c6 sir dung bd tach cap SPINALG64 va xung CP hat nhan H duogc tao
hinh bing RAMP100. Céc thong s6 tiép nhén 12 nhu sau: DY rong xung r.f. proton 90°
12 2,6 ps, thoi gian tiép xuc 14 2,0 ms, thoi gian lap lai xung 1a 3s, tdn s6 MAS 12 10
KHz, do rong phd 1a 30 kHz, thoi gian tiép nhan 1a 34 ms va s6 1an quét 12 18.661. DY
dich chuyén héa hoc duge chuin hoa dén adamantan (8 = 29,5 ppm) trong thir nghiém

riéng.
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Cong hudng ssNMR 3C dai dién cta hop chét 4-{4-[(1E)-4-(2,9-diaza-spiro-
[5.5]undec-2-yl)but-1-en-1-yl]-2-metylbenzyl } -5-(propan-2-yl)-1H-pyrazol-3-yl beta-
D-glucopyranosit axetate dang tinh thé dugc hydrat hoa bao gém: 181,8, 161,2, 160,0,
147,6, 137,4, 135,9, 135,3, 132,6, 131,6,129,4, 127,3, 126,4, 122,2, 101,9, 99,7, 98,5,
97,9, 78,3, 77,7, 71,2, 76,3, 75,6, 69,1, 68,1, 64,2, 62,6, 60,1, 56,1, 54,2, 41,7, 40,5,
39,1, 34,7, 32,3, 31,5, 31,0, 29,2, 27,8, 26,4, 23,8, 20,8, 19,9, 18,4, va 16,9 ppm (lan
luot + 0,2 ppm).

Thtt nghiém yéu t6 vin chuyén glucoza phy thuc natri 1 (SGLT1) va SGLT2

cADN mi héa SGLTI1 ngudi (sleSal, NM_000343), SGLT2 ngudi (slcSa2,
NM._003041) va SGLT1 chudt (slc5al, NM_019810.4) 14n luot duoc mua tir céc hang
Openbiosystems, Invitrogen va Openbiosystems. cADN dugc tich dong vao vecto
pcDNA3.1+ dé bidu hién ¢ dong vat c6 vi va dugc chuyén nhim 6n dinh vao té bao
tring chudt ddng Trung Quéc (CHO)-K1 bang céch st dung quy trinh chuyén nhiém
dong vét ¢6 vi chuén. Dong phu biéu hién SGLT cta ting dong té bao biéu hién qua
mitc dugc chon dua tén kha ning khang neomyxin (Geneticin, Invitrogen) va hoat tinh
trong thir nghiém hép thu *C-o-metyl-D-glucopyranosit (**C-AMG) (xem dudi day).
Cac té bao biéu hién SGLT 6n dinh duogc duy tri bang céch sir dung céac k¥ thuat nudi
ééy t& bao chuan. v

Hoat tinh SGLT dugc x4c dinh bing mtc do hép thu “C-AMG phu thudc natri
trong cac dong té bao trén ddy duge md ta nhu sau. Mot trdim pL mdi trudng nudi cdy
chtra 30.000 t& bao duge gieo vao ting 15 ciia dia BioCoat poly-D-lysin 96 15 (Becton
Dickson) va nudi cdy & 37°C qua dém. Méi trudng nudi cdy duoc hit ra va céc té bao
duge rira hai 14n bang 200 pL dung dich dém phén tng (140 mM NaCl, 2 mM KCl, 1
mM CaClp, MgCly, va 14 mM axit N-2-hydroetylpiperazin-N’-2-etansulfonic (Hepes),
d6 pH=7,5). Dung dich dém du duoc théo ra 1én trén khin gidy. Ba muoi 1am pL dung
dich dém phan tmg dugc bd sung vao mdi 16. Nam pL dimetylsufoxit (DMSO) 10%
trong dung dich dém phan ung chira hop chit thir nghiém véi ndng d6 khéc nhau hoic
khong chtra hop chét thir nghiém 1am d6i chiing, dwoc pha vao mdi 16. Phan ung dugc
bt dAu bang cach bd sung 10 uL “*C-AMG trong dung dich dém phan tng d& tao ra
ndng d6 cudi 1a 4 pM. Pia nay duoc 1 & 37°C trong 125 pht. Phan ting dugc két thic
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bling céch hit dung dich dém phéan tmg ra va sau d6 rira ba lan bang 200 pL dung dich
dém phéan Gng lanh bang. Hut thu cong dé dam bao loai bé hoan toan dung dich dém
phan tng. Mudi pL NaOH 0,1 N dugc bd sung vao mbi 16 va sau d6 100 pL hén hop
nhép nhay Supermix (PerkinElmer) duoc bd sung vao. Sau khi trdn, tin hiéu nhép nhay
trong dia dugc dém bang thiét bi MicroBeta (PerkinElmer). Puong cong dip ung
mudi-lidu duoc khép véi mé hinh bén-théng sé thyc nghiém bing céch sir dung phan
mém ActivityBase (ID Business Solution) d& x4c dinh ndng doc hét tic ché & mirc e

ché ban t8i da (ICso). Bazo ty do theo Vi du 1 chi yéu duge thir nghiém nhu mo ta trén

day.

Bang 2: Hiéu lyc in vitro cia bazo tu do theo Viduy 1 dbi voi SGLT1 va SGLT2
Hop chét thir ICso d6i v6i SGLT1 | ICs0 d6i véi SGLT2 | SGLT1 chudt
nghiém nguoi, nM nguoi, nM ICso, nM
Vidul 26 +20 (n=10) 6100 = 1200 (n=10) | 10 £ 2 (n=9)
(bazo tu do)

Cu thé hon, dit liéu trong Bang 2 chimg t6 réng bazo tu do theo Vi du 1 G ché
SGLT1 ngudi va chudt in vitro, va higu lyc hon dbi voi SGLT1 ngudi va chudt so véi

SGLT2 nguoi in vitro.

Hiéu qua lam gidm muc glucoza trong thir nghiém dung nap glucoza duodng ubng

(Oral Glucose Tolerance Test - OGTT)

Hop chit thir nghiém dugc bao ché bing céch bd sung chit din 1% hydroxy-
etylxenluloza, 0,25% Tween® 80 véi chit chdng tao bot 0,05% vao hop chét thir nghiém
da can trude dé tao ra dung dich 1mg/ml. Hdn hop nay dugc siéu &m bing dau do trong
khoang 30 gidy. Dung dich thu dugc dugc sir dung lam dung dich gbc dé tir d6 pha ché
cac dung dich lidu véi ndng do thap hon béng cach pha lodng ban chét chét dan.

Chudt C57B1/6 dugce nhét timg con mdt duge cho nhin déi qua dém bang cach
khong cho &n tu chidu mudn ngay truéc ngay thi nghiém. Sang hom sau, chudt duge
cAn vA thu mot mAu méu khi déi bang cach bAm dudi d& xac dinh mic glucoza bing
dudng ké (Roche AccuChek). Cac nhém nghién ctru (n=5) dugc xac dinh dya trén
mutrc dudng glucoza trong mau khi déi va t6t hon 13 bao gdm céc dong vat c6 mirc

glucoza ndm trong khoang 80-100 mg/dl.
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Sau khi chia nhém, chudt dau tién dugc dua vao da day 10 ml/kg ché phim
chira hop chét thir nghiém va b4t dAu tinh gid. Mdi dong vat tiép theo dugc cho sur
dung lidu cach nhau mt phit rudi. Ba gidr sau khi bét dAu I4n didu trj bing hop chét
dAu tién, mAu mau méc co s& duge thu dé do murc glucoza (tir dong vat dAu tién, bang
cach bAm dudi). Sau d6 dong vat ndy duoc cho ding ngay dextroza 50% (Hospira)
dudng ubng véi lidu 3 g/kg. Cac mAu mau duoc thu dé xac dinh mic glucoza, cach
nhau chinh xac mot phut rudi, qua tinh mach duéi sao cho méu dugc thu & mdi dong

vat sau khi st dung lidu dextroza 20, 40, 60 va 120 pht.

Bang 3. Tac dung 1am giam mirc glucoza trong OGTT.

Két qua thir nghiém dung nap glucoza dudng ubng trung binh + sai s6 chuén (SE)
ANOVA/ Bonferroni 2 chidu **p<0,01, ***p<0,001 so véi chét dan

Vidul Vidul Vidul Vidul

Té dugc (bazo tu do) | (bazo tw do) | (bazo tw do) | (bazo ty do)

0,3 mg/kg 1 mg/kg 3 mg/kg 10 mg/kg
Glucoza (mg/dl)
0 phut 84+84 78 +£4,2 76 £ 3,3 72 +£2,6 78 £5,4
20phit | 268+ 49,3 gs;** 147 £ 8.3%% | 133 +7,1%%% | 124 & 1,2%%*
40 phut 192 +26,8 | 197+ 14,7 171+ 11,1 150£7,5 137 + 5,4**
60 phut 139+6,2 |164+6,3 162 +5,8 155+7.2 138+ 6,1
120 phut | 105+ 5,1 121 +11,8 109+ 7,3 115+ 10 114+ 4,3
ANOVA/ Dunnett 1 chidu *p<0,05, **p<0,01, so véi chét dan
AUC
duge ditu | (40 1 2693 +
chinh 5400 +£519 | 4158+374 |3606+421*

< | 1500 309%*

theo moc
cO s&
Glucoza (mg/dl)
Cmax — 1,68+493 199+ 14,1 | 174+9,38%* | 161+ 5,00%* | 141+ 5,67**
glucoza
Thoi gian (phut)
Tmax —1ope0  [32%5 4845 64+13%% | d44%7
glucoza
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Nhu dugce thé hién trén ddy trong Bang 3, bazo tu do theo Vi du 1 lam giam
theo cach phu thudc lifu muc glucoza khong ding sau khi s dung dextroza 50%
(Hospira®) lidu bolus dudng ubng & chudt C57B/6 c6 mirc dudng huyét binh thudng.
Bazo tu do theo Vi du 1 cling 1am gidm theo cach phu thuge lidu dién tich dudi dudng
cong (area under the curve - AUC) dugc didu chinh theo méc co s& cua glucoza trong
thtr nghiém OGTT. Ngoai ra, bazo ty do theo vi du 1 lam giam theo céch phuy thudc
lidu ndng db tbi da trung binh ciia mirc glucoza huyét twong (Cmax) trong thir nghiém
OGTT.

Céc gié tri mic glucoza trong thir nghiém dung nap thirc dn hdn hop & chudt
cbng duc mic bénh tiéu dudng do streptozotoxin gay ra

Chubt cbng ma da duge cho st dung streptozotoxin (STZ) phat trién bénh dai
thao dudng. Céc chét didu chinh mtc glucoza & cic dong vt ndy dugc cho 1a hitu

dung d& diéu tri bénh tidu dudng & ngudi.

Hop chét tha nghiém dugc bao ché bing cich bd sung chit din 1%
hydroxyetylxenluloza (HEC), 0,25% Tween® 80 voi chét chéng tao bot 0,05% vao
hop chét thir nghiém da cén trude dé tao ra dung dich 2,5 mg/ml. Hon hop nay duoc
siéu Am bang dau do trong khoang 30 gidy. Dung dich thu dugc dugc st dung lam
dung dich géc, tir d6 pha ché céc dung dich lidu véi ndng df thip hon bing cach pha
lodng bin chat chét dan. STZ, 45 mg/kg, dugc bao ché bing cich hoa tan trong dung
dich dém xitrat 0,1M trong cac phin phan uéc 3ml va bao quan trén nude da trong
béng ti, khi khong dugc sur dung. St dung bita dn hdn hop ¢6 ham lugng chét béo cao
(Bio-Serv® Rodent Diet F3282 High Fat) bao gbém luong calo tir chét béo (60%),
luong calo tir carbohydrat (26%) va lugng tir protein (15%). Chuot cdng Sprague
Dawley duoc nhét timg con mot dugc dé cho thich nghi v6i khi hau trong khoang thoi
gian tir 3 dén 7 ngay.

P& dam bao ring cac dong vat khong méi duge cho dn, STZ duoc sir dung vao
budi chidu, khodng séu gidr vao chu ky sang (bat dén 6 gi sang, tit dén 6 gid chiu).
Céac dong vat dugce gdy mé béng isofluran va STZ dugc tiém qua tinh mach duéi. Khi
cac dong vat da tinh lai, chung duoc dua v& chudng va dé cho hdi phyc trong 7 ngay.

Vai hai ngdy ngay trudc th nghiém dung nap thirc &n (meal tolerance test -

MTT) tét ca céc chudt cdng duoc cho dn lugng nho (2-4g) ché do 3n F3282, dé ching
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tr& nén thich nghi v6i ché do an nay trude khi ding né trong sudt thi nghiém. Vao
budi téi trude khi thir nghiém, céc chudt cbng duoc chuyén vio chudng sach va khong
cho an. Sang hdom sau, cac dong vét duoc can va thu mAu méu bing cach bim dudi dé
do mirc glucoza (dudong ké Abbott AlphaTRAK™: m4 29). Cac dong vat dugc chia
nhém n=6 dya trén thé trong khi d6i va muc glucoza. Bao muoi phit sau khi sir dung
hop chét thir nghiém dudng uéng, hai sb do murc glucoza dugc thu thép. Sau do, vién
thttc n Bio-Serv® 3282 nim gam dugc cho st dung. Sau 20 phut, thirc dn thira duge
ldy di va dwoc can. Thu mAu méu & céc thdi diém 20, 40, 60 va 120 phut d& do mirc

glucoza.

Bang 4. Gia tri mtc glucoza trong thir nghiém MTT hén hop & chudt cdng duc méic

bénh tidu duong do STZ gay ra.

Gié tri mic glucoza (mg/dl) Cac nhém n=5-6, Trung binh
+ sai s0 chuin

Mébc co
o |10 |¥
biéu tri Liéu |0 phtat |20 phat |40 phat phit phit AUC .
duoc diéu
chinh
Ta dugc 113,6 |297,2 427,6 | 452,2 | 544,7 36429
+12,6 |£26,6 |+41 +37,3 |+£50,1 |+£3155
Vidul 10 139 221,2 268,7 |330 490,8 22432
(bazo tu do) mg/kg | 4 16,1 [£26,3 |+£29* |[£36,7 |+39,2 |+2234*
Vidul rsfg/kg 1374|1954 232 ) 263,9 3553 14649 ~
(bazo ty do) 1269 |+4438 £52,2*% |+ L 73,0 +3673

* 62,2%

Acarboza |60  |124  |181 3013 |[371,5 |433,7 |23877
mgkg |+ 169 |+22,8 |£51,2 |£63,9 |+83  |+4649*

ANOVA/ Bonferroni 2 chidu *p<0,05, **p<0,01

Nhu duoc thé hién trong Bang 4 trén day, bazo ty do theo Vi du 1 lam gidm
dang ké va theo cach phy thudce lidu murc glucoza trong thir nghiém MTT so véi d6i
chtng chat din. Acarboza, d6i chimg duong, khong 1am gidm dang ké murc glucoza so

v6i d6i chung & thoi diém bat ky. Hon nita, ¢6 sy gidm AUC cua glucoza duge didu

-36-



29916

chinh theo méc co s& theo cach phu thude liéu c6 lién quan dén viéc didu tri bang bazo
tu do theo Vi du 1. Acarboza lam giam dang ké AUC cua glucoza dén murc twong tu
v6i hop chét theo Vi du 1 véi lidu 10mg/kg. Bang 4 chimg to rang bazo tu do theo Vi

du 1 didu chinh mitc glucoza & chudt cbng duc.
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YEU CAUBAO HO

1. Hop chét c6 cong thic:

\
o_ ,0
HO
HO' “OH
OH

hodc hydrat cta no.
2. Hop chit theo diém 1, trong d6 hop chit ndy & dang tinh thé va dugc hydrat héa.

3. Hop chét theo diém 2, trong d6 hop chét nay dugc dic trung bai it nhit mot trong s6
céc thong sb sau:

a. nhifu xa dd bot tia X bing cach st dung birc xa CuKo: ¢6 dinh cudng d6 16n &
gbc nhiu xa 2-theta 13 5,2° két hop véi mot hodc nhiéu dinh cudng do 16n duge
chon tir nhdm gém 7,8°, 8,0°, va 10,7° (lén luot + 0,2°); va

b. phd NMR trang thai rén BC chira cac dinh duge chudn héa dén cong hudng cao
trudng cta adamantan (5=29,5 ppm) 6: 181,8, 161,2, 160,0, 147,6 va 137,4 ppm
(1an luot +0,2 ppm); ‘

trong d6 thuat ngit dinh cudng do 16n nghia 1a dinh c6 cuong do it nhit bing 5%

cudng dd cua dinh c6 cudong do 16n nhét trong phd hodc mau bdt tuong tmg.

4. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 ham lugng nudc &

nhiét d6 méi trudng ndm trong khoang tir 9% dén 12% khdi lugng.

5. Duoc phdm chita hop chét theo diém bt ky trong s6 cac diém tir 1 dén 4, cling véi

mdt hodc nhidu chit mang, chit pha loang hogc ta dugc dugc dung.
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