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Linh vwe ky thuit dwge dé cap

Séng ché d& cap dén hop chit ure, duoc phdm chira hop chét nay, cac hop chit
trung gian va quy trinh hitu dung trong tdng hop cic hop chét di néu. Céc hop chit da

néu 12 hiru dung @ diéu tri cac rdi loan sinh 1.
Tinh trang ky thuit ciia sing ché

Sang ché thude vé linh vuc diu tri bénh tiéu dudng va cac bénh va rdi loan khac
két hop voi ching ting glucoza huyét. Tiéu dudng 1 mot nhém bénh dic trung bdi cac
mtc dudng glucoza trong méu ting cao. Bénh niy anh huéng dén gin 25 triéu ngudi tai
M¥ va cling 13 nguyén nhan gdy tir vong ding hang tht 7 & M§ cén cr theo dit liéu cla
National Diabetes Fact Sheet nim 2011 (U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention). Chét déng van chuyén glucoza -
natri (Natri-coupled glucose cotransporters - SGLT’s) 14 mdt trong s& cic chét van
chuyén da biét chiu trach nhiém vé hép thu hydrat cacbon, nhu glucoza. Cu thé hon nita,
SGLT1 chiu trach nhiét v& van chuyén glucoza qua mang bd ban chai cta rudt non. Su
tic ché SGLT1 c6 thé din dén giam hip thu glucoza & rudt non, do d6 tao ra phuong

phap hiru dung dé didu trj bénh tiéu duong.

Cong b don yéu cAu cAp patent M§ sb 2008/0139484 A1 boc 16 vé cac hop chat
di vong chira nito dugc thé tai 1-(B-D-glycopyranosyl)-3 ¢ hoat tinh tc ché SGLT1
va/hodc SGLT2, cac hop chat nay dugc boc 16 thém 1a hitu dung trong phong ngira hodc
diéu tri bénh két hop véi chimg ting glucoza huyét, nhu bénh tiéu dudng. Ngoai ra,
patent M§ s 7,851,617 boc 16 vé cac din xudt indol, cac din xult ndy 1a chit tc ché
SGLT va duoc boc 1§ thém 1a hitu dung trong didu tri hoic phong ngira bénh tidu dudng

va cac tinh trang bénh lién quan.
Ban chét ky thuit ciia sing ché

Nhu cu cin phai tim ra céc thubc thay thé va phwong phap didu tri bénh tiéu
dudng. Sang ché dé cap dén mét sb hop chit e ché SGLT1 méi c6 thé thich hop trong

didu tri bénh tiéu duong.
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Do d6, sang ché @& cap dén hop chét c6 cong thic I:

i N ‘
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hodic mudi dugc dung ctia hop chét nay.

Béan md ta cling md ta phuong phap didu tri bénh tiéu dudng & dbi tugng bi bénh
bao gém budce sir dung cho débi tugng bi bénh can duge didu tri mot luong hi€u qua cua
hop chit c6 cong thirc I, hoic mudi dugc dung clia hop chit nay. Ban mo ti mo t thém
vé phuong phép didu tri bénh tidu dwong typ 1 & d6i twong bi bénh bao gdm budc sir
dung cho d6i teong bi bénh can duge didu tri mot luong hidu qua cta hop chét c6 cong
thire I, hodc mudi duoc dung ctia hop chat niy. Ngoai ra, ban mé td md t& phuong phap
diéu tri bénh tiéu dudng typ 2 & dbi tugng bi bénh bao gém budc st dung cho d6i twong
bi bénh cin duogc didu tri mot luong hiu qua cta hop chét c6 cong thirc I, hodc mudi
dwoc dung ctia hop chéit nay. Ban md ta cling mé ti phwong phap diéu tri rbi loan dung
nap glucoza (IGT), rdi loan dung nap glucoza lic d6i (IFG), hodc héi chimg chuyén héa
& d6i twong bi bénh bao gdm budc sir dung cho déi tugng bi bénh can duge diéu tri mot

lugng hidu qua ctia hop chét c6 cong thirc I, hojc mudi duge dung ctia hop chét nay.

Ngoai ra, sang ché con dé cap dén hop chit c6 cong thic T hodc mudi duge dung
ctia hop chét nay dé sir dung trong didu tri, ddc biét 1a trong didu tri bénh tidu duong.
Ngoai ra, sang ché ciing d& cap dén hop chit c6 cong thirc I hodc mudi duge dung ctia
hop chét nay dé sir dung trong diéu tri bénh tiéu dudng typ 1. Ngoai ra, sang ché con dé
cap dén hop chét c6 cong thirc T hogic mudi duge dung ciia hop chét nay dé sir dung trong
diéu tri bénh tidu duong typ 2. Sang ché con dé cap dén hop chét c6 cong thirc I hogc
mubi duoc dung ciia hop chit ndy dé st dung trong didu trj r6i loan dung nap glucoza
(IGT), rbi loan dung nap glucoza luc d6i (IFG), hodc hoi ching chuyén héa. Ban mé ta
ndy ciing md ta viéc sir dung hop chét c6 cong thic I, hodc mubi duge dung ctia hop chét
ndy, trong san xuét thudc @8 didu tri bénh tiéu duong. Ngodi ra, ban md t& niy md ta viéc

st dung hop chit cé cong thirc I, hodc mudi duoc dung ctia hop chit nay, trong san xut
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thudc dé diéu tri bénh tidu duong typ 1. Ban md ta ndy cling mé ta viéc st dung hop chét
c6 cong thirc I, hodc mudi duoc dung cda hop chét nay, trong san xut thubc @& diéu tri
bénh tiéu dudng typ 2. Ban mo ta cling md ta viée sir dung hop chét c6 cong thic I, hodc
mudi duge dung ctia hop chét nay, trong san xuat thubc dé didu tri IGT, IFG, hoic hoi

chimg chuyén héa.

Séang ché con d& xuit dugc phim chira hop chét cé cong thic I, hodc mudi dugc
dung ctia hop chét ndy, ciing v&i mot hoic nhidu chit mang, chat pha loing hogc ta dugc
duge dung. Séng ché nay ciing d& cip dén cac hop chat trung gian méi va quy trinh tdng
hop hop chét c6 cong thire L.

MB& ta chi tiét sing ché

Theo sir dung & day, thuat ngit “diéu tri” hodc “dé didu tri” bao gém viéc kim ché,

lam chidm, lam dung hodc ddo ngugc su tién trién hodc mic do trim trong cuda triéu

ching hoéc roi loan hién hitu.

Theo st dung & ddy, thudt ngit "36i tuong bi bénh" ding dé chi dong vat c6 vu,
nhu chudt nho, chudt lang, chudt céng, cho6 hodc nguoi. Co thé hiéu réng, dbi tugng bi

bénh t5t hon 13 ngudi.

Theo st dung ¢ day, thut ngt “lvong hi¢u qua” dung dé chi lugng hoic lidu
lwong ctia hop chét theo sang ché hodc mudi duge dung cia hop chit niy ma, khi st
dung & dang don lidu ho#ic da lidu cho dbi tirong bi bénh, tao ra tic dung mong mubn &

d6i twong bi bénh dang dugc chén doén hodc diéu tri.

Luong hi€u qua cé thé duoc xac dinh mdt cach dé dang bdi théy thudc chin doan
v6i tu cdch 1a mot ngudi c6 k§ ning trong linh vuc, nho st dung céc ky thuét da biét va
bing cach quan sat két qua thu duogc trong cic tinh huéng twong tu. Pé x4c dinh luong
hi€u qua cho dbi tuong bi bénh, béc s chin doan s& xem xét nhidu yéu tb, bao gém
nhung khong bi gigi han boi: loai dng vét c6 vu; kich thudc, tudi va strc khoe toan than;
bénh hodc rdi loan cu thé lién quan; mirc d6 hodc muc d6 lién quan hodc muc do trAm
trong ctia bénh hodc ri loan; dap tmg cla timg d6i tuong bi bénh riéng biét; hop chét cu
thé duoc str dung; phuong thitc st dung; cac dic tinh sinh kha dung cia ché phdm sir
dung; phéc dd liéu lugng lua chon; viéc st dung thube déng theri; va céc tinh hubng lién

quan kh4c.
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Hop chét c6 cong thic I thuong cé hidu qua trong mét pham vi lidu lwong rong.
Vi dy, lidu lwong mdi ngdy thong thudng ndm trong khoang tir 0,01 dén 30mg/kg thé
trong. Trong mot sb tinh huéng, muc lidu luong thép hon gidi han dudi cia pham vi néu
trén c6 thé thich hop hon, trong khi & nhiing tinh hudng khéc, 1iéu lugng cao hon c6 thé
duge st dung ma khong gy ra bat ky tic dung phu c6 hai nao va do d6, pham vi liéu
luong & trén khong nhim muc dich gi6i han pham vi bio hd clia séng ché theo bt ky

cach nao.

Hop chit theo sang ché t6t hon dugc bao ché thanh dugc phdm d& dung theo
dudng bt ky ma dudng ding nay tao cho hop chét c6 kha dung sinh hoc. Tét nhét, duge
phim nhu vay 1a dé ding theo dwong udng. Dugc phdm néu trén va quy trinh diéu ché
chung da biét trong linh vuc. (Vi du, xem trong tai li€u cla téc gid Remington: The
Science and Practice of Pharmacy (D.B. Troy, Editor, 21st Edition., Lippincott, Williams
& Wilkins, 2006).

Theo khia canh khéc ctia séng ché, hop chét theo sang ché dugc sir dung két hop
v6i mot hodc nhidu tic nhan diéu tri, nhu tac nhan chéng tiéu duong. Viéc sir dung két
hop bao gém vi€c stir dung ddng thoi hodc tuln t. Ngoai ra, viéc sir dung ddng thoi hdn
hop ¢6 thé & dang lidu don két hop hodc cic liéu lugng riéng biét cia mdi mot tac nhan
didu tri. Vi du v& tac nhan chéng tiéu dudng bao gdbm metformin; chit (c ché DPPIV,
nhu sitagliptin hodc linagliptin; sulfonylure, nhu glimepiride; thiazolidinedione, nhu
pioglitazone; insulin co ban, nhu glargine; insulin tic dung nhanh, nhwy HUMALOG hodc
NOVOLOG: chét chii vAn GLP-1, nhu exenatide hodc liraglutide; chét e ché SGLT2,
nhu dapagliflozin hodc empagliflozin; chit d6i khang thy thé glucagon, nhu L'Y2409021;

va tac nhan tuong tu.

Hop chét c6 cong thic I duoc diéu ché nhu minh hoa trong phén vi du diéu ché, vi
du va so dd dudi day. Chét phan tmg va nguyén liéu khdi ddu c6 thé d& dang kiém duoc
dbi v6i mot ngudi c6 hidu biét trung binh trong linh vuc. T4t ca cic phan tir thé, trir khi
dugce xac dinh theo cach khéc, d8u duoc xac dinh trude. C6 thé hiéu rfmg, cac so dd, ché
phim va vi du khong du dinh dé gi6i han pham vi bao hd cta sang ché theo bét ky cach

nao.

Vi du vé phuong phap tich phan giai bao gdm k¥ thuét két tinh chon loc hogc sic

ky khong d6i xtmg. (Vi du, xem trong tai liéu cia tac gia J. Jacques, et al., "Enantiomers,



28830

Racemates, and Resolutions", John Wiley and Sons, Inc., 1981, va tai liéu cta tac gid
E.L. Eliel and S.H. Wilen,” Stereochemistry of Organic Compounds”, Wiley-
Interscience, 1994). Ngoai ra, 3 rang d6i véi ngudi ¢ hiéu biét trung binh trong linh
vuc 13, k§ thuat tach va phén l4p, bing phuong phap séc ky, sic ky khong dbi ximg hoic
két tinh chon loc, cta cac chit ddng phan khong dbi quang hozc chit ddng phan di hinh
riéng biét c6 cong thirc I hoic cac chit ddng phan khong d8i quang hoic chét déng phan
di hinh riéng biét ctia hop chét trung gian din t6i cong thirc I, c6 thé xuét hién tai thoi
diém thich hop bét ky trong qué trinh tng hop.

Theo st dung & ddy, ky hiéu "8" ding d chi phin triéu theo chidu giam dén so
sanh v6i tetrametylsilan; “min” ding @ chi phut; “hr” ding d& chi git; “THF” dung dé
chi tetrahydrofuran; “EtOAc” ding dé chi etyl axetat; “MeOH” dung dé chi metanol
ho#c rugu metylic; “EtOH” dung dé chi etanol hodc ruou etylic; “TFA” ding dé chi axit
trifloaxetic; “DPPA” dung dé chi diphenylphosphoryl azit; “HATU” dung dé chi O-(7-
azabenzotriazol-1-y1)-N,N,N’ N’tetrametyluroni hexaflophosphat; “CDI” dung @& chi
1,1'-cacbonyldiimidazol; “DDQ” ding d& chi 2,3-diclo-5,6-dixyano-1,4-benzoquinon;
“Xphos” ding d chi 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl; “MTBE”
ding dé chi metyl tert-butyl ete; “HPLC” ding dé chi phuong phép sic ky 1ong tinh ning

cao; “Ac” dung d€ chi nhém the axetyl cé cdng thirc cau tric sau:

i
Hack

0
’

va thuat ngir “BOC” ding d chi nhém bao vé t-butyloxycacbonyl.

Mudi dugc dung va phuong phap chung dé didu ché cac mubi nay da biét trong
linh vuc. Vi du, xem trong tai liéu cta tic gia Gould, P.L., “Salt selection for basic
drugs,” International Journal of Pharmaceutics, 33: 201-217 (1986); tai ligu cta tac gia
Bastin et al. “Salt Selection and Optimization Procedures for Pharmaceutical New
Chemical Entities,” Organic Process Research and Development, 4: 427-435 (2000); va
tai liéu cua tac gia S.M. Berge, et al., “Pharmaceutical Salts,” Journal of Pharmaceutical
Sciences, Vol. 66, No. 1, January 1977. Mot ngudi ¢6 k¥ ndng trong Iinh vuc tbng hop s&

nhan thitc dwoc ring, hop chét cé cong thirc I & dang amin 1a kiém hitu co va ching dé&
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dang dugc chuyén hoéa thanh va dugc tach phan 1ap & dang mudi duge dung nhd st dung

céc k¥ thuft va didu kién da biét dbi voi nguoi cb hiu biét trung binh trong linh vue.
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Vi du thwe hién sang ché
Vi du didu ché 1

4-metylindolin

o

Nap 4-metyl-1H-indol (500g; 1,0 duong luwong; 3,811mol) va axit axetic
(2000mL) vao binh thét ¢b thé tich 20L & nhiét d6 trong phong. Lam lanh dung dich
xuéng nhiét d6 0°C (nhiét d6 bén trong) va sau do, bd sung natri xyanobohydrua

(359,2g; 1,5 dwong lugng; 5,71mol) theo 5 phan bing nhau, trong khi khong d& cho nhiét

Phuong phép A

d6 hén hop phan tmg cao hon 10°C. Khi hoan thanh viéc bd sung, khudy hén hgp phan
g & nhiét d6 trong phong trong thdi gian 2 gid. Lam lanh hén hop phén ung xudng
nhiét 6 0°C va bd sung nudc da (5Kg) vao d6. Bb sung dung dich 1am lanh so b (5°C)
chira natri hydroxit (4M) that tir tir & dat t6i d pH ctia hdn hop phan ing bing 14. Chiét
hdn hop phan tmg bing etyl axetat (2X10L). Két hop céc 16p hitu co va rira bing nuée (1
X 10L) va nude mubdi (1 X 10L). Sdy kho trén natri sulfat khan, loc va cd dic trong didu
kién 4p suét giam dé thu dwoc hop chét néu & phan d muc (460g, hiéu suit 90%): phd
khéi (m/z): 134 (M+1).

Phuong phép B

Nap axit trifloaxetic (7,62mol; 576,42mL) vao binh 3 cb thé tich 2000mL, c6
trang bi nhiét k&, may khudy tir, duong din nito va phdu nhé gigt. D3t binh thét c6 vao
trong chau nude d4 / nudce va lam mat hdn hop xuéng nhiét 36 13°C (nhiét d6 bén trong).
Bé sung 4-metyl-1H-indol (762,33mmol; 94,25mL; 100,00g) trong thoi gian 3 phit
trong khi khong d& cho nhiét d6 ctia hdn hop phan g vuot trén 25°C. Khudy hén hop
trong thoi gian khoang 1 phut sau khi hoan thanh vigéc bd sung, nhiét d6 ctia hdn hop
phan tng dat t6i 20°C, sau do 14y binh thét cb ra khéi chiu nude d4 va khudy trong thoi
gian 10 phat & nhiét d6 20°C. B6 sung trietylsilan (876,68mmol; 140,47mL; 101,94g)
timg giot vao phan g trong thoi gian 41 phit, dé nhiét do gia ting 1én téi 25°C, sau d6
duy tri nhiét ¢ ndm trong khoang tir 25°C dén 30°C nho sir dung chiu nuéc lam lanh
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khi can thiét. Khi hoan thanh viéc bd sung, khudy hén hop phan ting trong thdi gian 80
phit. Lam lanh hdn hop phan tng xubng nhiét d6 10°C, sau d6 rét vao hdn hop cua nude
da (1000g), axit clohydric SM (800mL) va MTBE (2000mL) cing v6i khudy. Luu y
ring, diéu quan trong 12 phai 1am ngimg hé hai pha dé tranh sy hinh thanh tap chét. Tach
pha nu6c va chiét cac phan hitu co béng axit clohydric (400mL; 2M), sau d6 bing axit
clohydric (2 x 200mL; 2M). Két hop cac phan chiét nuéc va 1am lanh trong nuée da. Bb
sung NaOH 50% trong luong/trong luong dé dat duoc d6 pH>10 trong khi duy tri nhiét
d6 dudi 30°C. Chiét hdn hop nudc bing MTBE (1000ml, sau d6 bing 200mL). Két hop
céc phin chiét hitu co, sy khd trén natri sulfat khan, loc va ¢ dic trong diéu kién ap
suét giam dé thu duoc hop chat néu & phdn @& muc (73g; hiéu suit 68%): phd khéi (m/z):
134 (M+1).

Phuong phap C

B sung dung dich chira 4-metyl-1H-indol, (114,35mmol; 15,00g) trong
tetrahydrofuran (75,00mL) vao dung dich chita axit p-toluensulfonic monohydrat
(137,22mmol; 23,63g) trong nude (75,00mL) cung véi khuiy & nhiét d6 trong phong. Bb
sung platin 5% trén cacbon (Johnson Matthey Type 103; 1,50g) trong didu kién duoc phu
bing cacbon dioxit. P& hdn hop trong diéu kién khi quyén hydro (4,2 bar) va lc & nhiét
do trong phong trong thoi gian qua dém. Pha lodng hdn hop phan tmg bing natri
hydroxit (dung dich nuée 2M; 148,65mmol; 74,33mL) va khqu vdi MTBE (150,00mL).
Loc hdn hop qua d4t diatome va rira dém loc bang MTBE (50mL). Tach phﬁn dich loc va
chiét phan nuéc bing MTBE (100mL). Két hop cac phén hitu co, siy kho trén magie
sulfat khan, loc va cd dic trong diéu kién 4p suét giam dé thu dugc hop chit néu & phan

d& muc (14,80g; hidu sut 97,17%): phd khéi (m/z): 134 (M+1).
Vi du diéu ché 2

[(2R,3R,48S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindolin-1-yl)tetrahydropyran-2-yl]metyl

axetat
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Phuong phép A

So @ I, budc A: Lam 4m D-glucoza (180,2mmol) bing nuée (25mL) va sau do,
bd sung 4-metylindolin, (180,2mmol) trong etanol (200mL). Lam sach hdn hop béng
nito va gia nhiét téi nhiét d6 hdi lwu trong didu kién khi quyén nito trong thdi gian qua
dém. Sau d6, 1am ngudi xudng nhiét do trong phong va cd trong didu kién &p suét giam.
Bé sung diclometan (200mL), N,N-dimetylaminopyridin (9,0mmol) va pyridin (2,5mol)
vao phén cin tao ra. Lam lanh hdn hop trong mo6t chau nuéc d4 va sau do, bd sung
anhydrit axit axetic (1,1mol) timg giot vio d6 trong thdi gian 30 phut. C6 hén hop trong
didu kién 4p suét giam, pha loing phin cin bing etyl axetat (500mL) va rira hdn hop
bang axit xitric (dung dich nuéc bdo hoa; S0mL) trong nude (500mL). Rira bang nudc
muéi (500mL), siy kho trén natri sulfat, loc va c6 dic trong diéu kién 4p suét giam. B
sung etanol (500mL) va tron két hop & nhiét d6 50°C trong thoi gian 10 phat. Lam ngudi
hdn hop xudng nhiét d6 trong phong va sau d6, trong nude dé / nude. Loc hdn hop tao ra
va siy kho trong diéu kién 4p sult giam dé thu dugc hop chit néu & phén & muc (32g;

hiéu suét 38,32%): phd khdi (m/z): 464,2 (M+1).
Phuong phédp B

So d6 I, budc A: Nap dung dich chtta 4-metylindolin (1000g; 7,51mol) trong
etanol: nudc (8000ml: 1000mL) va D-glucoza (1480g; 8,25mol) vao binh thét cb 3 ¢cd
thé tich 20L. Gia nhiét hdn hop trong thdi gian 6 gidr & nhiét 6 80°C. C6 hdn hop trong
didu kién 4p suit giam va hoa tan phdn cin trong pyridin : diclometan (8000ml :
8000ml). B sung dimetylaminopyridin (91,79g; 0,75mol) va 1am lanh hdn hop phan tmg
xudng nhiét 6 10°C (nhiét 46 bén trong). BS sung anhydrit axetic (9000mL) timg giot
vao d6. Khi hoan thanh viéc bd sung, khudy hdn hop phan tmg trong thdi gian 1 gid &
nhiét 6 45°C va sau d6, khudy trong thoi gian qua dém & nhiét @6 trong phong. C6 hdn
hop trong diéu kién &p sudt giam. B sung etyl axetat (20L) va nuée (10L) vao phin cin.

-10-
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Tach 16p hitu co va chiét 16p nude bing etyl axetat (2 X 10L). Két hop céc 16p hitu co va
rira bang dung dich bio hoa chira axit xitric (5Kg) trong nuéc. Sy kho 16p hitu co trén
natri sulfat khan, loc va c6 déc trong diéu kién ap suit giam. Két tinh phﬁn cdn tir etanol
@8 thu duoc hop chit néu & phin d& muc (3205,5g; hiéu sudt 92,11%): phd khdi (m/z):
464,2 (M+1).

Phuong phéap C

So dd I, bude A: Lam 4m D-glucoza (517,30mmol; 93,20g) béng nudc (66mL) va
sau d6, bd sung 4-metylindolin, (65,62g; 492,67mmol) trong etanol (394mL). Lam sach
hén hop béng nito va gia nhiét t&i nhiét d6 hdi luu trong diéu kién khi quyén nito trong
thoi gian qua dém. Sau d6, 1am ngudi xubng nhiét do trong phong va cd trong diéu kién
&p sult giam. B6 sung diclometan (394mL), trietylamin (2,82mol; 393,72mL), va N,N-
dimetyl- 4-pyridinamin, (24,63mmol; 3,01g) vao phan cin thu dugc. Lam lanh hén hop
trong mdt chdu nudc d4 va sau d6, bd sung anhydrit axit axetic (3,94mol; 372,57mL)
timg giot trong thoi gian 30 phut. C6 hdn hop trong diéu kién &p sudt giam, pha lodng
phin cin bing etyl axetat (984mL) va rira hdn hop bing axit xitric (dung dich nuéc bdo
hoa; 50mL) trong nudc (200mL). Tach cac 16p va chiét 16p nude bing etyl axetat
(600mL, sau d6 300mL). Két hop cac 16p hitu co, rira bing nudc mudi (600mL) va co
trong diéu kién 4p sudt giam. B sung etanol (656mL) v tron két hop & nhiét d& 50°C
trong thoi gian 10 phut. Lam ngudi hdn hop xubng nhiét d¢ trong phong va sau dé, trong
nuéc da / nude. Loc hdn hop tao ra va sy kho trong diéu kién 4p suét giam dé thu dugce

hop chét néu & phin @ muc (112,2g; hiéu suét 49,14%): phd khdi (m/z): 464,2 (M+1).
Vi du diéu ché 3

[(2R,3R,48,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindol-1-yl)tetrahydropyran-2-ylJmetyl

axetat
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Phuong phép A

So dd I, bude B: Nap [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindolin-1-
yD)tetrahydropyran-2-yljmetyl axetat (60,4mmol) vao binh thét cb S00mL. Bb sung 1,4
dioxan (250mL) va 1am lanh dung dich xubng nhiét d6 10°C. B4 sung DDQ (63,4mmol)
vao d6 theo mot phin. Lam 4m hén hop t6i nhiét d6 trong phong va khudy trong thoi
gian 2 gid. Loc hdn hop phan ting va rira phin rén bang 1,4-dioxan (3X50mL). C6 phin
dich loc trong didu kién 4p suét giam va loc qua nut silicagel (200g), rira bang EtOAc
10%/diclometan (300mL). Rira bang dung dich bio hoa chira natri bicacbonat (2 X
200mL) sau d6 bing nudc (200mL). Sy khé trén natri sulphat khan, loc, ¢b trong didu
kién &p sudt giam d& thu dugc hop chit néu & phin dé muc (27,5g; hiéu suét 98,6%): phd
khéi (m/z): 462,5 (M+1).

Phuong phép B

So d6 I, budc B: Nap [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindolin-1-
yDtetrahydropyran-2-ylJmetyl axetat (4200g; 9,08mol) vio binh thét cb thé tich 20L. Bb
sung 1,4 dioxan (42000mL) vao d6 va lam lanh dung dich xudng nhiét d6 10°C. B4 sung
DDQ (2057g; 9,08mol) vio d6 theo 5 phan bang nhau, duy tri & nhiét d6 10°C. Sau khi
hoan thanh viéc bd sung, 1am 4m hdn hop t6i nhiét d6 trong phong va khudy trong thoi
gian 2 gid. Loc hdn hop phan tmg va rira phan rin bang 1,4-dioxan (3 14n). C6 phén dich
loc trong didu kién 4p sudt giam va tinh ché phin cin bing phuong phép séc ky cot, gii
hip bing etyl axetat 0% dén 20% trong hexan. Két hop cac phan tinh khiét ciing véi 16
nguyén liéu riéng biét dwoc didu ché theo cach tuong tw khoi diu tr 2500g
[(2R,3R,48S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindolin-1-yl)tetrahydropyran-2-ylJmetyl
axetat va cd trong diéu kién 4p sudt giam. Hoa tan phén cin trong etyl axetat (50L) va
rira bing dung dich bdo hoa chira natri bicacbonat (2 X 20L), sau d6 bang nudc (1 X
10L). Sy kho trén natri sulphat khan, loc, c6 trong diéu kién 4p suét giam, va két tinh tir
etanol (10L) dé thu dugc hop chit néu & phin d& muc (4,632Kg; hiéu sudt 69%): phd
khéi (m/z): 462,5 (M+1).

Phuong phap C

So dd I, bude B: Hoa tan [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindolin-
1-yDtetrahydropyran-2-yl]metyl axetat (112,2g; 242,08mmol) trong 1,4-dioxan (1,68L) &
nhiét d6 trong phong. Lam lanh hdn hop trong chiu nuéc dé/nudce, sau do bb sung 4,5-
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diclo-3,6-dioxo-xyclohexa-1,4-dien-1,2-dicacbonitril (244,50mmol; 55,50g) theo timg
phin, duy tri nhiét d6 ctia hdn hop phan tmg thip hon 15°C. Khi hoan thanh viéc bd
sung, khudy hdn hop trong thdi gian 5 phit, sau d6 14y ra khéi chau nuéc da va khudy
trong thdi gian 5 phut nita. Loc hdn hop va rira phin rén bing 1,4-dioxan (561,00mL).
C6 phin dich loc trong diéu kién 4p suit giam, sau d6 bd sung etanol (561,00mL) vao
phin cin va khudy & nhiét 6 40°C trong thdi gian 20 phut. Lam lanh hén hop trong
nuéc dé nude trong thoi gian 15 phut, loc va rira phin rin thu dugce bing etanol lanh
(100mL). Siy kho phin rin trong didu kién 4p suét giam dé thu dugc hop chit néu &
phin d& muc (82,5g; hiéu sut 73,9%): phd khdi (m/z): 462,0 (M+1).

Vi du diéu ché 4

[(2R,3R,48S,5R,6R)-3,4,5-triaxetoxy-6-[3-(4-hydroxybenzoyl)-4-metyl-indol-1-
yl]tetrahydropyran-2-yl]metyl axetat

0]

X

:gu&s‘ O OH

oot »
\Tg 0

So d6 I, budc C: Nap vao binh thét cb déy tron duoc khudy thé tich 0,5L, lam
sach b.':ing nito, theo thir tu: [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindol-1-yl)-
tetrahydropyran-2-yl]metyl axetat (29,5mmol), diclometan (100mL), va 4-bromobenzoyl
clorua (30,9mmol). Lam lanh hdn hgp trong chiu nuéc da va bd sung nhdm triclorua
(88,4mmol). Sau khi khudy két hop 1am lanh trong thdi gian 1,5 gid, rét hdn hop phéan
{mg 16n nu6c d4 va pha lodng bang nuéc (100mL) va cloroform (100mL). Tach pha hitu
co va rira pha nudc bing cloroform (100mL). Két hop cac 16p hitu co va rira bang dung
dich natri bicacbonat dic (200mL) va nuéc mudi (200mL). Say kho trén natri sulphat,
loc va cd. Tinh ché bing phuong phép sic ky nhanh trén silicagel (330g), giai hép bing
EtOAc 5 dén 25%/cloroform d thu dugc hop chit néu & ph?m d& muc (7,9g; hidu suét
46,09%): phd khdi (m/z): 582,4 (M+1), 580,4 (M-H).

Vi du diéu ché 5
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[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[4-(3-benzyloxypropoxy)benzoyl]-4-metyl-
indol-1-yl]tetrahydropyran-2-yl]metyl axetat

~° o
- S
oo,, Q 0
o~ 0

\\g 0

So db I, budc D: Nap vao binh thét c¢b day tron dwgc khudy thé tich 0,51, lam
sach béng nito, theo tht tu: [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-(4-hydroxy-
benzoyl)-4-metyl-indol-1-yl]tetrahydropyran-2-yl]metyl axetat (13,58mmol), axetonitril
(250mL) va kali cacbonat (67,92mmol). BS sung 3-bromopropoxymetylbenzen
(27,2mmol) vao dung dich dugc khudy nay & nhiét d6 trong phong va gia nhiét & nhiét
do 60°C trong thoi gian 16 gio trong moi trudng nito. Pha lodng bing EtOAc (200mL)
va loc. C6 phan dich loc va tinh ché bing phuong phép sic ky nhanh (330g silicagel),
giai hip bing EtOAc 2 dén 40%/cloroform. C6 san pham chira cac phin dé thu dugc hop
chét néu & phan d& muc (9,0g, hiéu suit 90,79%): phd khéi (m/z): 730,4 (M+H).

Vi du diéu ché 6

(2R,3R,48,58S,6R)-2-[3-[[4-(3-benzyloxypropoxy)phenyl]-hydroxy-metyl]-4-metyl-
indol-1-yl]-6-(hydroxymetyl)tetrahydropyran-3,4,5-triol

OH
: ) O
Ho,,,b‘ o _~_0°
N |O
HO! = = &
OH
OH

So dd I, budc E: Binh thét ¢ day tron dugc khudy thé tich 0,5L, 1am sach béng
nito, duoc nap [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[4-(3-benzyloxypropoxy)-
benzoyl]-4-metyl-indol-1-yl]tetrahydropyran-2-yljmetyl ~axetat (12,33mmol), THF
(50mL), va etanol (100mL). B sung natri tetrahydroborat (37,0mmol) va khudy & nhiét
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d6 trong phong trong thoi gian 6 gid. Axit héa bang cach bd sung timg giot HCI 5N, sau
d6 pha loang bing nudc (200mL) va diclometan (200mL). Tach riéng cac phin hiru co
va rira bing nudc mudi (200mL). Siy khé trén natri sulphat, loc va ¢ dic dé thu dugc
hop chit néu & phin d& muc 13 hdn hop cua cac chit ddng phan khong dbi quang véi d6
tinh khiét du @& duoc sir dung khong cén tinh ché thém trong bude tiép theo (7,2g tho):
phd khéi (m/z): 546,4 (M+1-18).

Vi du diéu ché 7

[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-(3-benzyloxypropoxy)phenyl|metyl]-4-
metyl-indol-1-yljtetrahydropyran-2-yl]metyl axetat

: -

o)
0

\g A/
~

0]

So dd I, budce F: Binh thét ¢b day tron thé tich 0,5L trong méi trudng nito duge
nap (2R,3R,4S,5S,6R)-2-[3-[[4-(3-benzyloxypropoxy)phenyl]-hydroxy-metyl]-4-metyl-
indol-1-yl]-6-(hydroxymetyl)tetrahydropyran-3,4,5-triol (7,2g, thd), sau d6 axetonitril
(50mL) va sau d6, diclometan (100mL). Lam lanh hén hop xudng nhiét d6 0°C. B6 sung
trietylsilan (63,87mmol), tiép theo bing cich bd sung timg giot bo triflorua eterat
(51,10mmol). Khi hoan thanh viéc bd sung, khudy hdn hop phan tmg trong chiu nuéc da
trong thoi gian 5 phit, sau d6 duoc lam dimg bing cach bd sung timg giot dung dich
natri bicacbonat (20mL). Pha logng bing nuéc (200mL) va EtOAc (500mL). Tach céc
16p, rira pha hiru co bing nuwéc mubi (200mL), va cd trong didu kién 4p suét giam. BS
sung pyridin (50mL), diclometan (50mL) va N,N-dimetylaminopyridin (0,41mmol) vao
d6. Lam lanh trong mét chiu nuéc d4 va bd sung anhydrit axetic (127,74mmol) vao do.
Lam 4m t6i nhiét d¢ trong phong va khudy trong thoi gian 16 gid. C6 trong diéu kién ap
suét giam, sau d6 bd sung EtOAc (500mL). Rira bing dung dich axit xitric (200mL), tiép

theo bing nudc (200mL) va nuée mudi (200mL). Sdy kho trén natri sulphat, loc va cd.
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Tinh ché bing phuong phép séc ky nhanh (330g silicagel), giai hip bang EtOAc 5 - 5
dén 20%/diclometan d& thu duogc hop chét néu & phén dé muc (7,5g, 82,03%): phé khéi
(m/z): 716,3 (M+1).

So @6 I1

\{70 o “(0 OH
o o
ﬁhg? G Q Ol/l/ Budc A \ﬁ) Q O OH/
St A " S
)\o 5 o )Lo 5 =
\.gg -Yg
lBuch
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3l Qn,b‘ O .UwN%
A
HO % e . N o

Ok \ir/\

Cong thirc I )
, A K
Vi du diéu che 8

[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-(3-hydroxypropoxy)phenyl Jmetyl]-4-
metyl-indol-1-ylJtetrahydropyran-2-ylmetyl axetat
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So @b 11, bude A: Binh thét cb day tron thé tich 0,5L dwoc bd sung [(2R,3R,4S,-
5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-(3-benzyloxypropoxy)phenyl|metyl]-4-metyl-indol-1-
yl]tetrahydropyran-2-yl]metyl axetat (10,34mmol) va etyl axetat (80mL). B6 sung Pd
5%/C dugc 1am 4m trude bing etyl axetat (20mL) vao dung dich ndy. Trong khi khudy,
1am sach chan khong hdn hop bing hydro (3X), sau d6 khudy trong diéu kién mdi truong
hydro trong thdi gian 16 gid. Loc qua dét diatome va rira bing etyl axetat (100mL). C6
phﬁn dich loc trong diéu kién 4p sudt giam dé thu duoc hop chit néu & phﬁn d& muc véi

d6 tinh khiét du d& st dung trong budc tiép theo (6,5g): phd khdi (m/z): 626,4 (M+1).
Vi du diéu ché 9

[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[4-metyl-3-[[4-(3-metylsulfonyloxypropoxy)-
phenyl]metyl]indol-1-yl]tetrahydropyran-2-ylJmetyl axetat

o o\\é,,o
~ o
0 0]
5507
Mo %N/ O
-

So dd 11, buée B: Binh thét ¢ day tron thé tich 0,51 dwoc bd sung [(2R,3R,4S,-
5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-(3-hydroxypropoxy)phenyl|metyl]-4-metyl-indol-1-
yl]tetrahydropyran-2-ylJmetyl axetat (6,5g, thd), diclometan (100mL), va trietylamin
(25,97mmol). Lam lanh trong mét chdu nudc d& va bd sung metansulfonyl clorua
(12,47mmol) timg giot trong thoi gian 10 phut. Lam 4m t6i nhiét d6 trong phong va

khudy trong thoi gian 1 gid. Pha lodng bing diclometan (100mL) va ria bing nudc
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(200mL) va nuéc mudi (200mL). Say khd cac phan hitu co trén natri sulfat, loc va c6 dic
trong mdi trudng chin khong dé thu duge hop chét néu & phin d& muc v&i do tinh khiét
da @& sir dung trong budc tiép theo (7,2g): phd khdi (m/z): 704,4 (M+1).

Vi du diéu ché 10a

1-[2-(4,9-diazaspiro[5.5]undecan-9-yl)-2-oxo-etyl]-3-isobutyl-ure

] ,\OO\IJ\/N\[A/N\)\

Binh thét ¢ day tron duoc bd sung tert-butyl 4,9-diazaspiro[5.5]undecan-9-
cacboxylat  hydroclorua  (1,38mmol), axit 2-(isobutylcacbamoylamino)axetic
(1,15mmol), dimetylformamit (3,8mL), trietylamin (1,72mmol) va HATU (1,26mmol.
Khudy & nhiét do trong phong trong thdi gian 16 gid, sau d6 pha lodng bang nudc
(50mL) va etyl axetat (50mL). Rira pha hifu co bing amoni clorua dic (50mL) va nudc
mudi (50mL). Sdy kho cac phén hitu co trén natri sulfat, loc va c6 dic trong diu kién ap
sudt giam. Tinh ché san phdm trung gian bing phuong phép sic ky nhanh (40g cdt
silicagel), giai hip bing metanol 0 dén 10% trong etyl axetat d8 tao ra tert-butyl 9-[2-
(isobutylcacbamoylamino)axetyl]-4,9-diazaspiro[5.5]undecan-4-cacboxylat (0,38¢g,
0,93mmol): MS (m/z): 411,2 (M+H).

B& sung HCI 4M trong 1,4-dioxan (8,77mmol) vao dung dich chira tert-butyl 9-
[2-(isobutylcacbamoylamino)axetyl]-4,9-diazaspiro[5.5]Jundecan-4-cacboxylat  (0,38g,
0,93mmol) trong 1,4-dioxan (1,75mL). Khudy phan tmg & nhiét d§ trong phong trong
thoi gian 5 gid, sau d6 co trong diéu kién 4p suét giam. Tinh ché phén cin bang cach hoa
tan trong metanol va nap 1én cdt SCX (trao dbi ion). Rira cOt d nap bing metanol
(3X25mL), sau d6 x6i rira cot béng amoniac 2N trong metanol. Két hop va cd dich rira
amoniac dé tao ra hop chit néu & phz‘in d& muc (0,25g, 0,81mmol): MS (m/z): 311,0
(M+H).

Vi du diéu ché 10b

Pidu ché 1-[2-(4,9-diazaspiro[5.5]undecan-9-yl)-2-oxo-etyl]-3-isobutyl-ure theo cach
khéc.
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Pidu ché benzyl 2-(isobutylcacbamoylamino)axetat.
J o L
o)

Nap axit 3-metylbutanoic (106,36g), toluen (800mL) va trietylamin (126,46g) vao
trong binh thét ¢d 3 ¢ (R1). Gia nhiét R1 t6i nhiét d6 90°C. Bb sung dung dich chira
DPPA (289,3g) trong toluen (400mL) mét céch tr tir vao do6 (cAn than: giai phéng No).
Khudy R1 & nhiét 6 90°C trong thoi gian 30 dén 60 phut, sau d6 1am ngudi xubng nhiét
d6 20 dén 30°C. Trong mdt binh thét cb riéng biét (R2) dugc nap benzyl 2-aminoaxetat
hydroclorua (200g), trietylamin (150,54g), va toluen (1000mL) va khudy & nhiét d§ 20
dén 30°C trong thdi gian 1 dén 2 gio. BS sung hdn hop R1 vao R2 tir tir timg giot qua
mot phdu bd sung & nhiét d 20 dén 30°C va khudy trong thoi gian 1 dén 2 gid. Bd sung
tir tir hdn hop phan tng vao nudc (2000mL) két hop khudy manh. T4ch riéng phan hitu
co va chiét 16p nuée bang EtOAc (2 x 1000mL). K&t hop céc 16p hitu co va rira bang axit
clohydric 1IN (1000mL), sau d6 biang dung dich nuéc NaHCO3 7% (1000mL), sau do
bing nudc (1000mL), sau d6 bing nudc mudi 15% (1000mL). C6 trong diéu kién ap sult
giam. Tao huyén phii dic phin cin con lai bing heptan (1000mL), sau d6 loc phan rén.
Sy kho banh loc trong didu kién &p suit gidm & nhiét o thdp hon 40°C d thu duge
benzyl 2-(isobutylcacbamoylamino)axetat (218g; phan tich 98,1%; hi¢u suét 81,5%).

Piéu ché axit 2-(isobutylcacbamoylamino)axetic.

0]

Y\H /U\ H /\[O]/ OH

Nap benzyl 2-(isobutylcacbamoylamino)axetat (200g; phan tich 98,1%), Pd/C khd

(20g; 10% trong lugng/trong luong), va rugu isopropyl (2000mL) vao trong mét ndi hép.
Khtr khi trong méi truong chan khong va lam sach bing hydro ba 1in. Khudy & nhiét do
60°C trong didu kién 4p sudt 50 dén 60 psi ctia Ha trong thoi gian 4 gid. Lam lanh hén
hop xubng nhiét 6 20 dén 30°C va loc qua dit diatome va cd phan dich loc trong diéu
kién 4p suét giam & nhiét d6 45 dén 50°C con 1 dén 2Vol. B sung axetonitril (1000mL)
va cd trong didu kién 4p suét giam & nhiét do 45 dén 50°C con 2 dén 3Vol. Lam lanh hén

hop xubng nhiét d6 5 d&n 10°C va lgc. Sy kho banh loc trong didu kién &p suét giam &
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nhiét d6 45 dén 50°C dé thu duogc axit 2-(isobutylcacbamoylamino)axetic (112g; phén
tich 95,2%; hiéu suit 82,5%).

Diéu ché hgp chat néu & phan d¢ myc sau cung.

Binh thét cd day tron dugc bd sung tert-butyl 4,9-diazaspiro[5.5Jundecan-9-
cacboxylat  hydroclorua  (1,38mmol), axit 2-(isobutylcacbamoylamino)axetic
(1,15mmol), dimetylformamit (3,8mL), trietylamin (1,72mmol), va HATU (1,26mmol.
Khudy & nhiét do trong phong trong thoi gian 16 gio, sau d6 pha lodng bang nudc
(50mL) va etyl axetat (50mL). Rira pha hitu co bang amoni clorua dic (50mL) va nudc
mudi (50mL). Sdy khé céc phén hitu co trén natri sulfat, loc va cd dac trong diéu kién ap
sudt giam. Tinh ché san phim trung gian bing phuong phép sic ky nhanh (40g cot
silicagel), giai hip bang metanol 0 dén 10% trong etyl axetat dé tao ra tert-butyl 9-[2-
(isobutylcacbamoylamino)axetyl]-4,9-diazaspiro[ 5.5 Jundecan-4-cacboxylat (0,38g,
0,93mmol): MS (m/z): 411,2 (M+H).

B6 sung HCI 4M trong 1,4-dioxan (8,77mmol) vao dung dich chira tert-butyl 9-
[2-(isobutylcacbamoylamino)axetyl]-4,9-diazaspiro[5.5]Jundecan-4-cacboxylat  (0,38g,
0,93mmol) trong 1,4-dioxan (1,75mL). Khudy phan tmg & nhiét do trong phong trong
thoi gian 5 gio, sau do6 cd trong didu kién 4p suét giam. Tinh ché phan cin bang cach hoa
tan trong metanol va nap lén cot SCX (trao dbi ion). Rira cOt dd nap bing metanol
(3X25mL), sau d6 x4i rira cot bang amoniac 2N trong metanol. Két hop va co dich rta
amoniac d& tao ra hop chit néu & phin d& muc sau cung, 1-[2-(4,9-diaza-
spiro[5.5]undecan-9-yl)-2-oxo-etyl]-3-isobutyl-ure (0,25g, 0,8lmmol): MS (m/z): 311,0
(M+H).

Vi du diéu ché 10c
Didu ché 1-[2-(4,9-diazaspiro[5.5]undecan-9-yl)-2-oxo-etyl]-3-isobutyl-ure theo cach
khac

Diéu ché 04-benzyl 09-tert-butyl 4,9-diazaspiro[5.5]undecan-4,9-dicacboxylat
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Binh phan Gng kidm so4t nhiét do thé tich 20L dugc nap tert-butyl 4,9-
diazaspiro[5.5]undecan-9-cacboxylat hydroclorua (2,06mol; 600,00g), tiép theo bang
diclometan (6,00L), sau d6 trietylamin (4,33mol; 604mL) dugc bd sung vao d6. Thiét
dic nhiét do cua vo binh phan uing & 0°C. Khi nhiét 4o cua hdn hop phén umg dat t6i
5°C, bb sung benzyl cloroformat (2,10mol; 311mL) trong thoi gian 20 phut, duy tri nhiét
5 bén trong thép hon 20°C. Khi hoan thanh viéc bd sung, 1am 4m vé binh phan tng t6i
nhiét d6 trong phong va khu4y hén hop trong thdi gian qua dém. R6t hdn hop phan mg
vao nudc (4L) va tach riéng hdn hop. C6 cic phén hitu co trong didu kién 4p suit giam
d8 thu duoc hop chét néu & phin d& muc (838g; do tinh khiét gia dinh 95,65% va hiéu
sudt 100% cho muc dich tinh ton trong phan tmg tiép theo) phd khdi (m/z): 411,2
(M+23).

Didu ché benzyl 4,9-diazaspiro[5.5]undecan-4-cacboxylat hydroclorua

Binh phéan tGng kiém soét nhiét do thé tich 20L ¢ vo dugc hiéu chinh & nhigt do
0°C, bd sung dung dich chita O4-benzyl O9-tert-butyl 4,9-diazaspiro[5.5Jundecan-4,9-
dicacboxylat (2,06mol; 838,00g; do tinh khiét 95,65%) trong 1,4-dioxan (19,63mol;
1,68L). Khi nhiét d6 cua dung dich bang 5°C, bd sung hydro clorua (4M trong 1,4-
dioxan; 10,32mol; 2,58L) v6i tbc d6 sao cho, nhiét @6 khong gia tang trén 20°C. Khi
hoan thanh viéc bd sung, 1am 4m dung dich téi nhiét do trong phong va khudy trong thoi
gian qua dém. C6 hdn hop phan tng trong diéu kién &p suét giam dé thu duoc huyén phu
dic. BS sung MTBE (3,35L) va lic hdn hop trong thoi gian 30 phut & nhiét d6 40°C. DBé
hdn hop ngudi xudng nhiét @ trong phong va loc phdn két tia. Rira phan két tia bing
MTBE (838mL). D4 phin két tiia séy kho trén thiét bi loc va sau d6, chuyén sang ti séy
chan khong sdy kho thém dé thu dugc hop chit néu & phin d& muc (638g; hiéu sut
95%) phd khdi (m/z): 289 [M (kiém tu do) +1].

Pidu ché benzyl 9-[2-(isobutylcacbamoylamino)axetyl]-4,9-diazaspiro[5.5]undecan-4-

cacboxylat
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B6 sung 1,1'-cacbonyldiimidazol (700,40mmol; 113,57g) theo cac phén vao axit
2-(isobutylcacbamoylamino)axetic (667,05mmol; 116,20g) trong diclometan (1,16L).
Khuy hén hop & nhiét dé trong phong trong thoi gian 1 gid. Panh ddu hdn hop nay 1a A.
Trong mot binh riéng biét, bd sung benzyl 4,9-diazaspiro[5.5]undecan-4-cacboxylat
hydroclorua (700,40mmol; 413,68g), diclometan (581mL) va trietylamin (1,33mol;
186mL) vao d6. Khudy hdn hop. Panh ddu hdn hop nay 1a B. Rét hén hop A vao hdn
hop B trong thoi gian 2 phut. Khuéy hdn hop thu dugc & nhiét do trong phong. Sau thoi
gian 3 gid, bd sung nudc (1000mL) vao d6. Tach pha hitu co va c6 trong diéu kién ap
suit giam. B sung etyl axetat (581,00mL) va l4c hdn hop trong thdi gian 20 phit & nhiét
d6 40°C, sau d6 1am ngudi xudng nhiét d6 trong phong, sau do bang nudc da trong thoi
gian 20 phut. Loc phin két tha va siy kho thém trong ti sdy chan khong dé thu duoc hop
chét néu & phin d& muc. (137,1g; hidu suét 46,23%) phd khdi (m/z): 445,2 (M+1). Sau
khi d& yén phén dich loc, chit két toa tao ra. Loc phin két ta nay va siy kho thém trong
mdt tu sy chan khéng & thu dugc hop chit néu & phan @ muc. (9,30g; hidu suAt

3,14%).
Didu ché hop chit néu & phin d& muc cudi cling

Tao huyén phil benzyl 9-[2-(isobutylcacbamoylamino)axetyl]-2,9-diazaspiro[5.5]-
undecan-2-cacboxylat (239,78mmol; 106,60g) trong etanol (852,80mL) va xyclohexen
(1,20mol; 121,90mL), va bd sung paladi 5% trén than (24g; luong d0 am 55,4%). Gia
nhiét hdn hop t6i nhiét d6 hdi lwu va khudy trong thdi gian 45 phit. Lam ngudi hon hop
xudng nhiét @6 trong phong, loc qua dém bing dét diatome, rira phan chat rin bang
etanol va cd trong didu kién 4p suét giam d8 thu dugc hop chét néu & phin d& muyc cubi
cung, 1-[2-(4,9-diazaspiro[5.5]undecan-9-yl)-2-oxo-etyl]-3-isobutyl-ure (79,2g; do tinh
khiét 94%; hiéu suét 100%) phd khéi (m/z): 311,2 (M+1).

Vidu 1a
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1-isobutyl-3-[2-[4-[3-[4-[[4-metyl-1-[(2R,3R,4S,5S,6R)-3,4,5-trihydroxy-6-(hydroxy-
metyl)tetrahydropyran-2-yl]indol-3-yl]metyl]phenoxy]propyl]-4,9-diazaspiro[5.5]-

undecan-9-yl]-2-oxo-etyl]urea

So db II, bude C: Bb sung [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[4-metyl-3-[[4-
(3-metylsulfonyloxypropoxy)phenyl]metyl]indol-1-yl]tetrahydropyran-2-ylJmetyl axetat
(7,2g, tho), 1-[2-(4,9-diazaspiro[5.5]undecan-9-yl)-2-oxo-etyl]-3-isobutyl-ure
(12,28mmol), axetonitril (100mL) va diisopropyletylamin (40,92mmol) vao binh thét cb
day tron thé tich 0,25L. Gia nhiét & nhiét do 80°C trong thoi gian 16 gio, sau d6 cd trong
didu kién &p suit giam. B6 sung metanol (50mL) va natri metoxit (20,46mmol, dung dich
30% trong MeOH) va khudy & nhiét @6 trong phong trong thoi gian 1 gio. Lam dimng
phén tmg bing céch b6 sung miéng nudc d4 khd nhd. C6 trong diéu kién &p suét giam.
Tinh ché bing phuong phép sic ky nhanh pha déo (400g cot C18), giai hip bang 5 dén
80% nudc (axit formic 0,1%) trong axetonitril (axit formic 0,1%) theo ba phan. C6 trong
diéu kién 4p suit giam dé tao ra hop chit néu & phin d& muc & dang mudi axit formic
chira it tap chét. Hoa tan mubi vao amoniac 7N trong metanol (20mL), sau d6 c6 dé tao
ra kidm tu do. Tinh ché ki®m ty do bing phuong phép sic ky nhanh (330g cdt silicagel),
giai hip bing amoniac 5% 7N trong metanol/diclometan. C6 cac phan san phim trong
diéu kién 4p suét giam dé tao ra hop chét néu & phan dé muc (1,75g, 22,81%): MS (m/z):
746,6 (M+H). H' NMR (400,31 MHz, CD;0D): 8 7,28 (d, J = 8,4 Hz, 1H), 7,03 (d, J =
8,4 Hz, 2H), 7,02 (s, 1H), 6,97 (t, J = 8,8 Hz, 1H), 6,69 (d, ] = 7,2 Hz, 1H), 5,37 (d, J =
9,2 Hz, 1H), 4,15 (s, 2H), 3,95 (t, T = 6,0 Hz, 2H), 3,91 (d, J = 1,6 Hz, 2H), 3,87 — 3,80
(m, 2H), 3,65 (dd, J = 11,6, 5,6 Hz, 1H), 3,57 — 3,38 (m, 5H), 3,31 (bm, 2H), 2,90 (d, J =
6,8 Hz, 2H), 2,46 — 2,13 (m, 8H), 1,88 (pentet, J = 6,8 Hz, 2H), 1,68 (septet, J = 6,8 Hz,
1H), 1,61 — 1,28 (m, 8H), 0,86 (d, ] = 6,8, 6H).
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Vi du diéu ché 11

[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-(4-benzyloxybenzoyl)-4-metyl-indol-1-
yl]tetrahydropyran-2-ylJmetyl axetat
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So dd TII, buée A: Binh phan tmg kiém so4t nhiét d6 thé tich 20L dwoc nap:
diclometan (7,00L), [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-(4-metylindol-1-yl)tetra-
hydropyran-2-ylJmetyl axetat (1,52mol; 700,00g) va 4-benzyloxybenzoyl clorua
(1,67mol; 411,63g). Hiéu chinh nhiét do vo ngoai binh phan tng & -30°C, cho phép lam
lanh céc lugng chira trong binh phan Umg va bd sung thiéc tetraclorua (1,97mol; 513,74g)
trong thoi gian 30 phut, duy tri nhiét 40 bén trong ndm trong khoang tir -5 dén -10°C.
Khi hoan thanh viéc bd sung, khudy hdn hop trong thdi gian 20 phut & nhiét 46 khoang -
9°C. R6t hdn hop phan tng lanh 1én 20L nudc da nghién. Téch riéng 16p hitu co va chiét
16p nudc bang diclometan. K&t hop cac phén chiét hitu co va c6 trong didu kién 4p suét
giam con khoang 2L. BS sung 71, MTBE vao d6 va rira béng axit clohydric (1M; 2X8L),
sau d6 bing nudc (8L), sau d6 bing natri hydro cacbonat (dung dich nudc béo hoa), sau
d6 bang nudc mudi. Say khd trén MgSOs, loc va cb dic trong didu kién 4p suét giam dé
thu duoc hop chit néu & phﬁn d& muc, hop chét nay chira ~17% trong lugng/trong lugng
MTBE (1377g; d9 tinh khiét gia dinh 74% va hiéu suat 100% cho muc dich tinh toan
trong phén tmg tiép theo) phd khdi (m/z): 672,2 (M+1).

Vi du diéu ché 12

[(2R,3R,48,5R,6R)-3,4,5-triaxetoxy-6-[3-[(4-benzyloxyphenyl)-hydroxy-metyl]-4-
metyl-indol-1-yl]tetrahydropyran-2-ylJmetyl axetat
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So b TII, budc B: Nap vao binh phan tmg kiém so4t nhiét d6 dugc khudy bing
xeri (IT) clorua heptahydrat (4,55mol; 1,12kg) trong etanol (4,96L) va khudy dé tao ra
dung dich. B sung [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-(4-benzyloxybenzoyl)-4-
metyl-indol-1-yl]tetrahydropyran-2-ylJmetyl axetat (1,52mol; 1,38kg) va tetrahydrofuran
(7,57L) vao d6. Lam lanh hdn hop xudng nhiét d6 +2°C va bd sung natri tetrahydroborat
(4,55mol; 172,18g) theo céc phin trong thoi gian 3 gid, duy tri nhiét d bén trong ndm
trong khoang tir 0 dén +5°C trong khi b sung. Khi hoan thanh viéc bd sung, khuy hén
hop ¢ nhiét do 5°C trong thoi gian 1 gio. BS sung thém natri tetrahydroborat
(687,24mmol; 26,00g) va khudy hdn hop trong thoi gian 30 phit. B6 sung natri
tetrahydroborat bd sung (0,45 duong luong; 687,24mmol; 26,00g) va khudy hdn hop
trong thoi gian qua dém. Rét hdn hop véao trong MTBE (5L) va nudc (10L). B sung tir
tir axit clohydric (2N) cling véi khudy cho t6i khi hdn hop tr& thanh axit nhe trén gidy
thir @6 pH. Téch riéng 16p hitu co, rira bing nudc mudi, siy kho trén MgSO4, loc va cd
dac trong diéu kién ap suét giam dé tao ra hop chét néu & phﬁn d& muc véi @6 tinh khiét
chip nhan dugc dé sir dung trong budc tiép theo (1547g; do tinh khiét gia dinh 66% va
hiéu sudt 100% cho muc dich tinh todn trong phén Gng tiép theo) phd khéi (m/z): 656,4
(M+1-18).

Vi du diéu ché 13

[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[(4-benzyloxyphenyl)metyl]-4-metyl-indol-1-
yl]tetrahydropyran-2-yl]metyl axetat
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So @6 III, bude C: 1am lanh hdn hop cta [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-
[3-[(4-benzyloxyphenyl)-hydroxy-metyl]-4-metyl-indol-1-yl]tetrahydropyran-2-ylJmetyl
axetat (1,52mol; 1,55kg) trong axetonitril (6,19L) va diclometan (6,19L) trong chiu nudc
mudi/nuée d& cho t&i khi nhiét do bén trong bing -5°C, sau d6 bd sung trietylsilan
(3,79mol; 607mL) trong thoi gian 2 phut. B& sung bo triflorua eterat (3,79mol; 479mL)
ting giot trong khi duy tri nhiét d§ bén trong dudi +5°C. Khuéy hén hop trong chau nuéc
da trong thoi gian 30 phut. B sung cén than hdn hop ctia NaHCOs (dung dich nude bio
hoa; 5L) va nudc (4L) vao d6. Tach pha hitu co va rua bing nudc, sau d6 bing nudc
mudi, sau d6 sy kho trén MgSOs, loc va co dic trong didu kién 4p sult giam dé thu
duoc hdn hop cta hop chit néu ¢ phin d& muc va cac hop chit bi mit mot hodic nhiéu
nhém axetyl. Hoa tan phén cin trong diclometan (1,86L) va bd sung anhydrit axit axetic
(7,58mol; 716mL) va N,N-dimetyl-4-pyridinamin, (75,78mmol; 9,26g). Lam 4m hén hop
t&i nhiét 9 40°C va l4c nhe nhang d& tro giup hoa tan, sau d6 khudy hdn hop trong thoi
gian 1 gi®' & nhiét 49 trong phong. C6 hdn hgp trong diéu kién 4p sudt giam va tao huyén
phu dac ddi v6i phan con lai trong MTBE (6L) trong thoi gian qua dém. Tép hop phén
rn bing cach loc va siy kho trong tl sdy & nhiét 46 60°C trong diéu kién &p sudt giam
d3 thu duoc hop chit néu & phin d& muc (692,8g; hiu suit 70%) phd khéi (m/z): 658,3
(M+1) va 680,2 (M+23).

Vi du diéu ché 14

[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[(4-hydroxyphenyl)metyl]-4-metyl-indol-1-
yl]tetrahydropyran-2-yl]metyl axetat
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So db IIL, bude D: B sung amoni format (5,27mol; 332,10g) vao hdn hop cla
[(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[(4-benzyloxyphenyl)metyl]-4-metyl-indol-1-
yl]tetrahydropyran-2-ylJmetyl axetat (1,00 duong luong; 1,05mol; 692,80g), metanol
(85,59mol; 3,46L; 2,74kg) va tetrahydrofuran (42,57mol; 3,46L; 3,07kg). Lam sach binh
phén tmg bing nito va bd sung paladi 5% trén than (69,30g; loai Johnson Matthey 87L,
luong d6 Am 57,8%) & dang huyén phu dc trong rugu isopropyl. Gia nhiét hén hop &
nhiét d6 38 dén 42°C trong thoi gian 15 phut (quan sat thdy sui bot vira phai). Loai bo
binh gia nhiét va khudy hén hop phan tmg trong thdi gian 15 phut trong khi lam lanh.
Loc hdn hop qua dét diatome va c6 phan dich loc trong didu kién 4p suit giam. Phan chia
phén cin con lai thanh etyl axetat (7,5L) va nudc (1L). Téach riéng 16p hitu co va rira
bing nudc mudi, sau d6 séy kho trén MgSO4. Loc va c6 dic trong diéu kién ap sult giam
@2 thu dugc hop chit néu & phan d& muc (594g; hiéu sudt 99%) phd khdi (m/z): 568,2
(M+1) va 590,2 (M+23).

Vi du diéu ché 15

[(2R,3R,48,5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-(3-clopropoxy)phenyl|metyl]-4-metyl-
indol-1-yl]tetrahydropyran-2-yl]metyl axetat
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So db IIL, budc E: Bb sung 1-bromo-3-clo-propan, (180,76mmol; 17,88mL) va
kali cacbonat (301,27mmol; 41,64g) vao hdn hop cia [(2R,3R,4S,5R,6R)-3,4,5-tri-
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axetoxy-6-[3-[(4-hydroxyphenyl)metyl]-4-metyl-indol-1-yl]tetrahydropyran-2-yljmetyl
axetat (150,64mmol; 85,50g) va axetonitril (855,00mL). Dt hdn hop vao trong moi
trudng nito va gia nhiét hdn hop dé hdi lru nhe nhang trong thdi gian 2 ngay. B sung
thém 1-bromo-3-clo-propan, (45,19mmol; 4,47mL) va tiép tuc gia nhiét hdn hop trong
thoi gian qua dém. C6 hdn hop trong didu kién 4p suét giam va phan chia phén cin con
lai thanh etyl axetat va nudc. Téch riéng 16p hitu co va rira bing nudc mudi, sdy kho trén
MgSOs, loc va cd dic trong diéu kién 4p suét giam dé thu dwoc hop chit néu & phan dé
muc véi d6 tinh khiét ddy du cho budc tiép theo. (124,4g; d6 tinh khiét gia dinh 78% va
hiéu suit 100% cho muc dich tinh todn trong phan tmg tiép theo) phd khdi (m/z):
644,2/646,2 (M+1).

Vi du diéu ché 16
[(2R,3R,48,5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-[3-[9-[2-(isobutylcacbamoylamino)axetyl]-
4,9-diazaspiro[5.5]undecan-4-yl]propoxy]phenyljmetyl]-4-metyl-indol-1-yl]tetrahydro-
pyran-2-ylJmetyl axetat
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So b III, bude F: B sung 1-[2-(3,8-diazaspiro[5.5]undecan-3-yl)-2-oxo-etyl]-3-
isobutyl-ure (143,38mmol; 47,35g), kali cacbonat (286,75mmol; 39,63g), va kali iodua
(143,38mmol; 23,80g) vao dung dich dugc khqu chira [(2R,3R,4S,5R,6R)-3,4,5-tri-
axetoxy-6-[3-[[4-(3-clopropoxy)phenyl]metyl]-4-metyl-indol-1-yl]tetrahydropyran-2-yl]-
metyl axetat (143,38mmol; 118,40g) trong axetonitril (829mL). Gia nhiét hén hop &
nhiét d6 hdi luu trong mdi trudng nito trong thoi gian qua dém. Lam lanh hdn hop phén
{mg xudng nhiét d6 trong phong va bd sung anhydrit axit axetic (1,43mol; 135,53mL) va
N,N-dimetyl-4-pyridinamin (14,34mmol; 1,75g) vao do. Khuéy hdn hgp trong thoi gian
1 gid. C6 hdn hop trong diéu kién 4p suit giam va phan chia phin cn con lai thanh nudc

va EtOAc. Tach riéng 16p hitu co va rira bing nudce mudi, siy khd trén MgSOs, loc va co
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déac trong diéu kién ap suit giam. Phin cin cdn lai duoc két hop véi mé khic dugc didu
ché theo cach tuong tu, khéi dau tir [(2R,3R,4S,5R,6R)-3,4,5-triaxetoxy-6-[3-[[4-(3-
clopropoxy)phenyl]metyl]-4-metyl-indol-1-yl]tetrahydropyran-2-ylJmetyl axetat
(6,2mmol). Tinh ché bing phuong phap séc ky cot nhanh trén silicagel (1,5kg), giai hap
bang EtOAc:trietylamin ty 1€ 99:1 (1cv), EtOAc (3¢v's) va EtOAc:MeOH:trietylamin ty
18 190:10:1 (5cv's) dé thu dugc hop chit néu & phin 4 muc (68,2g; hiéu suét 49%) phd
khéi (m/z): 918,6 (M+1).

Vidu 1b

Diéu ché theo cach khac dbi véi 1-isobutyl-3-[2-[4-[3-[4-[[4-metyl-1-[(2R,3R,4S,-
5S,6R)-3,4,5-trihydroxy-6-(hydroxymetyl)tetrahydropyran-2-yl]indol-3-ylJmetyl]-
phenoxy]propyl]-4,9-diazaspiro[5.5]undecan-9-yl]-2-oxo-etylJurea

So d6 III, budc G: 1am lanh hén hop cta [(2R,3R,48S,5R,6R)-3,4,5-triaxetoxy-6-
[3-[[4-[3-[9-[2-(isobutylcacbamoylamino)axetyl]-4,9-diazaspiro[5.5 Jundecan-4-y1]-
propoxy|phenyl]metyl]-4-metyl-indol-1-yl]tetrahydropyran-2-yl]metyl axetat
(74,28mmol; 68,20g) va metanol (341,00mL) trong chdu nudc da. Bb sung natri metoxit
(111,43mmol; 6,02g) vao d6. Khuéy hdn hop trong thdi gian 10 phut. R6t hdn hogp vao
nude (3,5L), sau d6 loc hdn hop. Rira phin rin bing nudc, sdy khd trén d4 nung va sy
kh6 thém trong ti sy chan khong & nhiét @6 60°C dé thu dugc hop chdt néu & phén dé
muc (49,8 g, hiu sudt 89%) phd khdi (m/z): 750,6 (M+1).

Thir nghiém vé chit vin chuyén glucoza phu thudc natri 1 (SGLT1) va SGLT2

SGLT1 ngudi ma héa cho ADN b trg (cDNA) (sle5al, NM_000343) va SGLT1
chuét (slc5al, NM_019810,4) lan lugt mua tir cong ty Openbiosystems, Invitrogen va
Openbiosystems. ADN bd trg duoc tach dong thanh pcDNA3.1+ dé bidu hién & dong vat
¢6 v va is stably cdy chuyén vio céc t& bao budng trimg chubt dong Trung Quéc
(CHO)-K1 str dung céc phuong thirc cly chuyén chuin & dong vat c6 va. Dong phu bidu

hién SGLT ctia mbi mot dong t& bao bidu hién qua mirc duge chon dya vao tinh khéng
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neomycin (Geneticin, Invitrogen) va hoat tinh trong thir nghiém hap thu “C-a-metyl-D-
glucopyranosit (**C-AMG) (xem dudi day). Té bao biéu hién SGLT duogc duy tri nho st

dung k¥ thuét nuéi ciy té bao chuln,

Hoat tinh SGLT dugc x4c dinh 1 sy hép thu “C-AMG phu thudc natri trong céc
dong t& bao néu trén dwgc md ta nhu sau. 100pL mdi trudng nudi céy chtra 30000 t& bao
duge cdy vao mdi mot 18 cua dia BioCoat poly-D-lysin 96 16 (Becton Dickson) va dugc
nudi cdy & nhiét d6 37°C trong thdi gian qua dém. Mai trudong nubi chy duoc hut ra va té
bao duge rira hai 14n bing 200pL dung dich dém phan ung (140mM NaCl, 2mM KCl,
ImM CaCly, MgClz, va 14mM axit N-2-hydroetylpiperazin-N’-2-etansulfonic (Hepes),
pH=7,5). Dung dich d¢ém du duoc rut ra trén khan gidy. 35uL dung dich dém phan ung
duoc bd sung vao mbi mot 18. Sul dimetylsufoxit 10% (DMSO) trong dung dich dém
phén tmg chtra cac ndng @ khéc nhau cua hop chét thir nghiém ho#ic khong ¢6 hop chit
ndo 1am déi chimg, duoc phan tan vao trong m&i mot 18. Phan tmg dugc khéi diu bing
céch bb sung 10uL “C-AMG trong dung dich dém phan tmg dé tao ra ndng dd cudi bing
4uM. Dia duoc @ & nhiét d6 37°C trong thoi gian 125 phut. Phan tmg duoc két thic bing
cach hut dung dich dém phan Ung ra va sau do, rira ba 14n bang 200pL dung dich dém
phan Umg lam lanh béng nude d. Viéc hut thit céng duoc 4p dung d8 bao dam ldy ra hét
dung dich dém phan tmg. 10pL NaOH 0,IN dugc bé sung vao mdi mot 16 va sau do,
100uL dung dich dém nhip nhdy Supermix (PerkinElmer) dugc bd sung vao d6. Sau khi
tron  két hop, tin hiu nhép nhdy trén dia duoc dém béng dung cu MicroBeta
(PerkinElmer). Puong cong dap ung 10 lidu duoc lép vao phuong thitc 4 thong s6 thuc
nghiém st dung ActivityBase (ID Business Solution) d8 x4c dinh ndng @6 tic ché tai mic
ndng d6 tc ché t6i da mot nira (half-maximal inhibition - ICso).

Hop chét trong vi du 1 & ddy dugc thir nghiém co ban nhu mo ta & trén va thé hién
ndng do ICso dbi véi SGLT1 ngudi bing 35,2 + 14,1nM (n=5) va ICso déi véi SGLT1
chuét bing 14,9 + 10,4nM (n=5). Dit liéu ndy chimg to rang, hop chét trong vi du 1 trc
ché SGLT1 ciia ngudi va chudt in vitro.

Téc dung lam gidm glucoza trong thir nghi¢ém dung nap glucoza uéng (OGTT)

Hop chét thir nghiém dugc bao ché bang cach bd sung chit mang hydroxyetyl-

xenluloza 1%, Tween® 80 0,25% trong luong/ chét chéng tao bot 0,05% vao hgp chét

thit nghi€m dugc can trude dé tao ra dung dich 1mg/ml. Hon hop duoc nghién siéu am
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dAu do trong thoi gian khoang 1 phut. Thanh khudy dugc bd sung, va huyén phu tao ra

duoc khqu lién tuc trong sudt thoi gian dinh lidu.

Hai nhom riéng biét gém cac chudt C57B1/6 nudi riéng biét dugc sit dung dé
chimg minh tdc dung lam giam glucoza trong thir nghiém OGTT. Nhém chudt thir nhét
tiép nhan OGTT 18 gid sau khi st dung hop chét, nhém tht hai 8 gio sau khi st dung
hop chit. Nhém dong vat thiy nhit dugc can va thé trong duoc st dung dé x4c dinh nhém
nghién ciru (n=5), nim trong pham vi lam viéc tir 26 dén 30g. Sau khi phan nhém, chudt
dugc dung theo dudng miéng qua x6ng da day véi luong 10ml/kg cua ché phim hop chét
thir nghiém hodc chét mang, ¢t mdi 30 gidy. Sau d6, ca hai nhém chudt thiét dat dung
OGTT tai 18 va 8 gio, sau d6 chudt dugce d& nhin &n trong thoi gian qua dém bing cach
loai bo duong tiép can dén thic in, t6i tan cudi chiéu truéc ngay thir nghiém. Bubi séng
ngay tiép theo, chudt st dung OGTT 8 gi¢r duge cén va J4y mau (bang céch cét dudi) dé
x4c dinh glucoza. Cac nhém nghién ciru (n=5) dugc xac dinh nho sir dung céac gid tri
glucoza khi d4i, trong pham vi hoat dong tir 80 dén 100mg/dl. Sau khi phan nhém, chudt
duoc st dung theo dudng udng qua xéng da day bing hop chét, cir mdi 30 gidy. Sau 4o,

céc chudt nay tiép nhan OGTT 8 gid sau khi diing hop chat.

Lin luot 8 va 18 gidy sau khi m&i mot thao téc xir Iy hop chit duge khoi dau, mu
mau co s& dugc léy dé xé4c dinh lwong glucoza (tir dong vat déu tién). Sau d6, dong vat
duoc st dung ngay liéu ubng biang dextroza 50% (Hospira®) véi luong 3g/kg. Cac mau
mau duge 14y d& xéc dinh glucoza, chinh x4c ¢t mdi 30 gidly, qua tinh mach dudi, sao
cho mau dugc tip hop & mbi mot dong vat tai thoi diém 20, 40, va 60 phut sau khi ding

liéu dextroza.
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Bang 1. T4c dung lam giam glucoza trong thr nghiém OGTT

Két qua cia thir nghiém vé dung nap glucoza udng Gi4 tri trung binh * sai sb

chuén (Mean + SEM)

Phwong phap phén tich phuwong sai mét chiéw/Dunnett (1 way ANOVA/Dunnett) so
sanh v6i chat mang, **p<0,01

Vidul Vidul
Chit mang @ | 10mg/kg @ 8 | Chat mang @ | 10mg/kg @ 18
8 gio sau phéin | gio sau phin 18 gio sau gio’ sau phan
lidu lidu phén liéu lidu
Glucoza (mg/dl)
0 Phut 83,3+5,10 75,8 £2,48 79 £ 1,17 79,2 +4,51
20 Phut 203,4 +£23,3 114 £3,36%* | 257,8 19,1 121,4 £5,16**
40 Phut 168,5 £ 6,58 131 £6,81*¥* | 202,8 +5,38 127 £9,78**
60 Phut 142,6 £5,58 125,8 +£7,52 154,7 £5,32 125 £7,27**
AUC hiéu chinh | 4699 £ 602 2370 £315** | 6809 £419 2258 £ 252%**
theo dudng co
ban
Glucoza (mg/dl)
Glucoza Cmax | 205,7 £22,2 132,9 £6,68** | 261,1+ 16,3 134,2 £ 6,72%*
Thoi gian (phit)
Glucoza Tmax |28+4,9 44 + 7,48 24+ 4 44 +7,48

Nhu dugc thé hién trong bang 1, hop chit trong vi du 1 phan phéi giam glucoza
khi 1iéu luong 16n dextroza 50% (Hospira®) dugc st dung cho chudt C57Bl/6 glucoza
huyét binh thuong 8 hodc 18 gid sau khi ding. Vi du 1 cling chimg minh ring, c6 su
giam & vung dudi duong cong (AUC) vé glucoza hiéu chinh theo dudng co s¢ trong ca
hai nhém OGTT. Ngoi ra, vi du 1 1am giam ndng 46 t6i da trung binh ctia glucoza huyét
tuong (Cmax) trong cdc nhém OGTT trong khi lam ting thoi gian trung binh ma nd hép

thu glucoza d& dat t6i néng do t61 da (Tmax).
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YEU CAUBAO HQ
1. Hop chét c¢6 cong thirc:

0\/\/'@@ 0
Yy

hodc mudi dugc dung ciia hop chét ny.

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

OW“OC 0
T

3. Duoc phém chra hop chét hodc mubi theo diém 1 hodc diém 2 cung véi mot hodc

nhiéu chét mang, chét pha lodng hoéc ta dugc dugc dung.





