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Linh vire k§ thuét dwge dé cap
Sang ché @& cap dén hop chét dioxa-bixyclo[3.2.1]octan-2,3,4-triol, duoc phim
chtra chung va st dung chung l1am chét &c ché chét ddng van chuyén natri-glucoza

(sodium-glucose co-transporter: SGLT).
Tinh trang ky thuit ciia sang ché

Bénh béo phi 12 mot vin dé stc khde quan trong do cac bién ching nghiém
trong clia né bao gdbm céc bénh di kém nhu bénh ting huyét ap, tinh trang khang
insulin, bénh dai thao dudong, bénh dong mach vanh va bénh suy tim (dugc goi chung
13 hdi ching chuyén héa). Bénh béo phi va cac bénh di kém lién quan clia né tiép tuc
lam ting cac van dé stc khde & cac nude da phat trién va ciing bat diu anh huong dén
cac nuée dang phat trién. Cac hau qua tiéu cuc dbi véi sitc khoe clia bénh béo phi 1am
cho bénh nay tr thanh nguyén nhén gy tir vong dimg thr hai c6 thé ngin chin dugc
& M§ va tac dong dang ké v& mat tm 1y xa hoi va kinh té d6i v6i xa hoi, xem tai lidu:
McGinnis M, Foege WH., “Actual Causes of Death in the United States,” JAMA, 270,
2207-12 (1993). Cn xé4c dinh va phat trién thudc méi dé diéu tri va/hodc phong bénh
béo phi va cac bénh di kém lién quan cta n6, cu thé 13 bénh dai thao duong Typ II
(Typ 2).

Gén day hon, chét wrc ché chit ddng van chuyén natri-glucoza (sodium-glucose
co-transporter: SGLT), cu thé 14 chét trc ché SGLT2, dugc ching minh 1a c6 tic dung
ngan chin su tai hip thu glucoza tir dich loc cia tiéu cdu than, nhd d6 gy bai tiét
glucoza trong nudc tiéu. Khi lwong glucoza thira dugc bai tiét, s& c6 sy giam muc
glucoza huyét, gidm muc du trit glucoza & gan, giam tiét insulin va, sau d6, giam
chuyén hoa hydrat cacbon thanh chéit béo va cudi ciing giam tich tu chat béo. Viéc trc
ché chon loc SGLT2 duoc cho 13 1am binh thudng hoa mire glucoza trong huyét trong
bing cach 1am ting bai tiét glucoza. Do d6, chét rc ché SGLT2 1a bién phap hép din
dé cai thién tinh trang d4i thdo dudng ma khong lam ting trong lwgong co thé hoic ting

nguy co giam dudong huyét. Xem tai liéu: Isaji, M., Current Opinion Investigational
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Drugs, 8(4), 285-292 (2007). Xem phan tong quan vé dich diéu trj SGLT trong tai liéu:
Asano, T., et al., Drugs of the Future, 29(5), 461-466 (2004).

Vi du dai dién v& glycosit dugc chimg minh 13 hitu dung dé didu tri bénh
NIDDM va bénh béo phi c6 thé dwoc tim thiy trong cac tai lidu cong bd sau: patent
My sb: 6,515,117; 6,414,126; 7,101,856; 7,169,761; va 7,202,350; Cong bd don yéu
cdu chp patent My sb: US2002/0111315; US2002/0137903; US2004/0138439;
US2005/0233988; US2006/0025349; US2006/0035841; va US2006/0632722; va Cong
b6 don quéc t& s6: W0O01/027128; W002/044192; WO02/088157; W003/099836;
WO004/087727; WO05/021566; WO05/085267; WO06/008038; WO06/002912;
WO006/062224; WO07/000445; WO07/093610; va WO08/002824.

Mot sb glycosit gdy doc gen va c6 anh huéng dén vat liéu di truyén cua té bao
nén chiing c6 thé 14 chit gay dot bién va gy ung thu tiém tang. Chét gy doc gen ¢co
thé dugc phat hién bang cach st dung céc thir nghiém chuén nhu néu trong céc tai lidu:
The In Vitro Mammalian Cell Micronuleus Test: MNvit), Organization for Economic
Co-Operation and Development (OECD) Draft Test Guideline (Draft TG) 487 (2007);
In vitro Mammalian Chromosomal Aberration Test, OECD TG 473 (1997); Bacterial
Reverse Mutation Test, OECD TG 471 (1997); Mammalian Erythrocyte Micronucleus
Test, OECD TG 474 (1997); hoic thir nghiém twong tuw. Do d6, vAn can chét an toan
va hiéu qua hon dé didu tri va/hodc phong ngira bénh béo phi va cac bénh di kém lién

quan ctia né, cu thé 13, bénh dai thao dudng typ 2 va céc ri loan lién quan.
Ban chit ky thuit ciia sang ché

Theo mot khia canh, sang ché dé cap dén hop chét c6 cong thirc (A) hodc cong
thirc (B):
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trong 46

R 12 ~OH hoic néu R! 1a —0-C(0)~(Ci-Cas)alkyl hoic —O-C(O)-aryl, R 1a giéng
nhu R! hoic 123 nhém —OH;

R! 1a -OH, F, Cl, —0-C(0)-(Ci-Cs)alkyl, —O-C(O)-aryl, —O-C(0)-0~(Ci-
Cy)alkyl hoac —O-C(0)-O-aryl; va

R? 1a -OH, —O-(C1-C4s)alkyl hodic —O-CH,-CH,-0-R??;
v6i diéu kién néu R 1a —OH va R! 12 —~OH, R? 13 —OH hoiic —0-CH,-CH-O-R?;

R?? 1a H, —C(0)-(C1-Cs)alkyl, —C(O)-aryl, —C(0)-O-(Ci-C4)alkyl hozc -C(O)-
O-aryl;

va mudi dugc dung cia no.

Theo mdt khia canh khéc, séng ché dé cdp dén dwoc phdm chira (1) hop chét
theo sang ché, va (2) ta duoc, chét pha lodng, hodc chét mang dugc dung. T6t hon néu
dugc phém nay chtra lugng hitu hi€u diéu tri cua hop chét theo séng ché. Duogc phém
nay ciling c6 thé chira it nhat mét duoc chit bd sung. Chat dugc vu tién bao gdm chét

diéu tri bénh béo phi va/hoic chét diéu tri bénh dai thao dudng.

Theo khia canh khéc, sang ché d& cap dén phuong phéap diéu tri bénh, réi loan
hoic tinh trang duogc didu bién bing cach trc ché SGLT2 & dong vat bao gdm budce cho
dong vat (t6t hon 1a ngudi) can didu tri st dung luong hitu hiéu didu trj coa hop chét
theo sang ché (hodc dugc phim ctia né). Bénh, tinh trang va/hodc rdi loan duge diéu
chinh bang cach wc ché SGLT2 bao gdm, vi du, bénh d4i thao dudng Typ 2, bénh than
do dai thdo duodng, hdi ching khang insulin, bénh ting glucoza huyét, bénh ting
insulin huyét, bénh ting lipit huyét, tinh trang dung nap glucoza kém, bénh béo phi (ké
ca kiém soat trong lugng hodc duy tri trong lwong), bénh ting huyét 4p, va tinh trang

giam glucoza huyét.

Hop chét theo sang ché c6 thé dugc st dung két hop véi cac dugc chit khac (cu
thé 13, chét didu tri bénh béo phi va chit didu tri bénh dai théo dudng duge md ta &
day). Viéc didu tri két hop c6 thé dwoc st dung du6i dang (a) mdt duge phdm chira
hop chét theo sang ché, it nhit mot duoc chit bd sung dugc md ta & day va ta dugc,

chét pha lodng, hodc chit mang dwoc dung; hodc (b) hai dugc phim riéng biét bao

-4-
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gbm (i) dugc phdm thir nhit chira hop chét theo sang ché va ta dugc, chét pha loang,
hodc chat mang duoc dung, va (ii) dugc phdm thir hai chira it nhit mot duoc chit bd
sung duge md ta & ddy va td dugc, chit pha lodng, hodc chit mang dugc dung. Dugc

pham c6 thé duge sir dung ddng thoi hodic 14n luot va theo thir tu bat ky.

Cén hiéu ring ca phin ban cht ky thuat trén ddy va phin mo ta chi tiét sang
ché sau ddy chi & minh hoa va giai thich sang ché va khong lam gidi han pham vi

sang ché.
M5 ta chi tiét sang ché

Séng cheé c6 thé duge hiéu dé dang hon nita dwa vao phin md ta cic phuong 4n

vi du ctia séng ché va cac vi du trong do.

Truéc khi hop chit, duge phdm va phuong phap dugc boc 16 va md ta, cin hiéu
ring sang ché khong chi gi6i han & céc phuong phap diéu ché cu thé, chic chin cac
phuong phap nay c6 thé thay dbi. Ciing cin hiéu ring thuit ngit duoc sir dung & day
chi nhim muc dich md ta cac phuong 4n cu thé va khong du dinh 1am gi¢i han pham

vi sang che.

Nhu dugc sit dung & ddy, thuat ngit “alkyl” dé chi gdc hydrocacbon c6 cong
thrc chung C.Haut1. Gbc alkan nay cé thé 1a mach théng hodc mach nhanh. Vi du,
thuat ngit “(C1-Ce)alkyl” dé chi nhom béo hoéa tri mot, mach théng hodc mach nhanh
chira 1 dén 6 nguyén tir cacbon (vi du, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl,
s-butyl, #-butyl, n-pentyl, 1-metylbutyl, 2-metylbutyl, 3-metylbutyl, neopentyl, 3,3-
dimetylpropyl, hexyl, 2-metylpentyl, vd nhém twong tw). Twong ty, phan alkyl (ttrc 1a
gbc alkyl) ciia nhém alkoxy ¢ dinh nghia gidng nhu trén. Néu dugc chi 16 1a “tuy y
dugc thé”, gbc alkan hodc gbe alkyl nay co thé khong dugc thé hodc dugc thé bing
mdt hoic nhidu nhém thé (thuong 13 mot dén ba nhom thé trir truomg hop nhém thé
halogen nhu perclo hoic perfloalkyl) doc 1ap dwoc chon tir nhém gdm céc nhém thé da

néu.
“Aryl” @& chi vong thom, nhu benzen, phenyl, hodic naphtalen.

Thuat ngit “lwong hitu hiéu didu tri” dé chi lwong hop chét theo sang ché (i) dé
diéu tri bénh, tinh trang hoic rdi loan cu thé, (ii) dé lam giam, céi thién, hodc loai bd

mot hodc nhiéu triéu chirng ctia bénh, tinh trang hodc 161 loan cu thé, hodc (iii) phong

-5-



21374

nglra hogc 1am cham sy khéi phat mot hodc nhiéu triéu chung ctia bénh, tinh trang

hodc rdi loan cu thé dugc md ta ¢ day.

Thuét ngit “dong vat” dé chi nguoi (gidng duc hodc gidng cai), dong vat nudi
(vi du, ch6, méo va ngua), gia suc, dong vat trong vuon thl, dong vat bién, chim va
céc loai dong vat twong ty khac. “Pong vat an dugc” dé chi dong vt 1a ngudn cung

cap thuc pham nhu bo, lon, clru va gia cam.

Thuét ngit “dugc dung” dé chi chét hosic hdn hop phai trong hop vé mit hoa
hoc va/hodc doc hoc, véi cac thanh phin khac chira trong ché phim, va/hodc dong vat

¢ vu dugce di€u tri boi ching.

Thuét ngit “didu tri” bao gbm ca viéc didu tri phong ngira, tirc 12 dy phong, va
lam gidm nhe bénh.

7
~ A__9

Thudt ngit “dugc diéu bién” hodc “diéu bién” nhu dugc st dung & day, néu
khong dugc chi rd theo cach khac, dé chi viée trc ché chét van chuyén natri-glucoza
(cu thé 13 SGLT2) bang hop chét theo sang ché, nhd d6 ngan chin mot phin hoic hoan

toan sy van chuyen glucoza qua chat van chuyén nay.

Thuét ngit “hop chét theo sang ché” (néu khong duge xéac dinh cu thé theo cach
khac) dé chi hop chit co cong thirc (A), cong thirc (B) va tit ci cac chit ddng phan 1ap
thé tinh khiét va hdn hop (k& ca cac chit ddng phan khong dbi quang va chét dong
phén d6i anh), tautome va hop chit duoc danh ddu bing chét dong vi. Hydrat va solvat
clia hop chit theo sang ché dugc coi 13 hdn hop trong d6 hop chét duogc lién két voi
nuée hodc dung mdi twong tng. Hop chét theo sang ché ciing c6 thé tdn fai & mot hodc
nhiéu trang thai két tinh, tirc 1a dudi dang ddng tinh thé, chit da hinh, hoic ching c6
thé tn tai dudi dang chét rin vo dinh hinh. T4t ca cac dang nay déu thudc pham vi

sang ché va yéu cu bao ho.
Theo mot phuong 4n, hgp chit nay 12 hop chét c6 cong thire (A).
Theo mdt phuong 4n khac, R! 1a —OH.
Theo mdt phuong an khac nita, R? 1a —OH.

Theo mdt phuong an khac nita, R? 1a —-O-CH,CH,OH.
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Hop chit theo sang ché chira cc tim khong dbi xtng hodc tdm chiral, va, do
d6, ton tai & cac dang ddng phan l4p thé khic nhau. Néu khoéng dugc chi rd theo cach
khac, tit ca cac dang ddng phan 1ap thé cta hop chét theo sang ché ciing nhu hdn hop
clia ching, k& ca hdn hop raxemic, dugc dy dinh tao thanh mot phin cia sang ché.
Ngodi ra, sing ché bao gdm tt ca cac chit ddng phan hinh hoc va chét dong phan vi
tri. Vi dy, néu hop chét theo sang ché chira lién két d6i hodc vong ngung tu, ca dang

cis- va trans- cling nhrr hdn hop ciia ching déu thudc pham vi sang ché.

Hbn hop dong phan khéng d6i quang c6 thé dugc tach thanh cic chit ddng
phan khong dbi quang riéng r& cia chiing dya trén cc khac biét Iy hoa cia ching bang
céc phuong phép ma ngudi c6 hiéu biét trung binh v& linh vuc nay da biét, nhu bing
cach sic ky va/hoic két tinh phan doan, chung cét, thang hoa. Chit ddng phan dbi anh
c6 thé dugc tach bing cach chuyén héa hdn hop ddng phan ddi anh thanh hdn hop
ddng phan khong dbi quang bing cach phan Gng v&i hop chét quay quang thich hop
(vi du, chét phu trg khong ddi xémg nhu rugu khong dbi xtmg hodic clorua axit
Mosher), tach chit déng phan khong dbi quang va chuyén héa (vi dy, thiy phan) chét
ddng phan khong dbi quang riéng r& thanh chét dong phan d6i anh tinh khiét twong
ting. Ngoai ra, mot s6 hop chit theo sang ché c6 thé 1a chit ddng phan atrop (vi du,
biaryl dugc thé) va dugc coi 14 mot phan cia sang ché. Chét ddng phan dbi anh ciing
c¢6 thé dugc tach bing cach st dung cot sic ky 1ong tinh nang cao (high performance

liquid chromatography: HPLC) khéng dbi ximg.

Hop chét trung gian va hop chit theo sang ché ciing c6 thé tdn tai & cac dang
tautome khéc nhau, va tit ca cic dang nay déu thudc pham vi séng ché. Thuat ngir
“tautome” hogc “dang tautome” dé chi chit ddng phan céu triic c6 ning luong khéac
nhau c6 thé chuyén héa 13n nhau qua hang rao ning lugng thip. Vi dy, tautome proton
(con duge goi 1a tautome di bién proton) bao gém sy chuyén héa 14n nhau thong qua
su di chuyén ctia proton, nhu hién twong ddng phan hoa keto-enol va imin-enamin. Vi
du cu thé vé tautome proton 1 gbc imidazol trong d6 proton c6 thé di chuyén giira hai
nguyén tir nito ctia vong. Tautome héa tri bao gdm su chuyén hoéa 13n nhau bang cach
t chirc lai mot sb electron 1ién két. Sw can bang gitta dang déng vong va md vong clia

mdt s& hop chit trung gian (vi/hodc hdn hop cac hop chét trung gian) lam goi lai
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phuong phap ddi tinh quay quang lién quan dén aldoza ma ngudi c6 hidu biét trung

binh vé linh vuc nay da biét.

Sang ché con bao gdm hop chét dwoc danh diu bing chit ddng vi 1a chét gidng
v6i hop chét néu & déy, chi khac 14 mot hodc nhidu nguyén tir duge thay bang nguyén
tir c6 khéi lugng nguyén tir hodic s6 khdi lwong khac vai khéi luong nguyén tir hoic sb
khéi lugng thuong thy trong ty nhién. Vi du v& chit ddng vi c6 thé duge dua vao hop
chét theo sang ché bao gém chit ddng vi cta hydro, cacbon, nito, oxy, phospho, luu
huynh, flo, iot, va clo, nhu 2H, 3H, !1C, *C, *C, BN, BN, 1’0, 170, 180, 3Ip, 3?p, 3§,

18, 1231 1257 v3 36C] twong ting.

Mot s6 hop chét theo sang ché dugc danh du bang chit ddng vi (vi du, hop
chét dugc danh ddu bang 3H va C) 12 hitu ich trong c4c thir nghiém phéan bd hop chét
va/hoic co chét trong md. Chit ddng vi triti héa (tirc 13 3H) va cacbon-14 (tirc 1a 14C)
1a duge dic biét wu tién do ching dé diéu ché va dé phat hién. Ngoai ra, viéc thay thé
béng chit ddng vi ning hon nhu doteri (ttc 1a 2H) c6 thé ¢6 mot sb vu diém trong didu
tri do d9 én dinh chuyén héa cao hon (vi du, ting chu ky ban hiy in vivo hodic giam
yéu cau v& lidu) va do do6 c6 thé dugc wu tién trong mot sd truong hop. Chét ddng vi
phat xa positron nhu 130, 13N, 11C, va '8F 1a hitu ich ddi véi cac nghién ctru chup cét
16p phét xa positron (positron emission tomography: PET) dé x4c dinh muc d6 chiém
gift co chit. Néi chung, hop chét theo sang ché dugc danh diu bing chit ddng vi c6
thé dugc diéu ché bang quy trinh gin twong tw véi quy trinh dugce boc 1§ trén cac So
dd va/hodc trong cac vi du thuc hién séng ché dudi day, bﬁng cach thay chét phan tng
khong dugc danh ddu bang chéit ddng vi bing chit phan tmg dwoc danh déu bang chét

dong vi.

Mot s& hop chét theo sang ché c6 thé tao mudi v6i cation hodc anion dugce
dung. T4t ca cac mubi nay déu thudc pham vi sang ché va ching c6 thé dugc didu ché
bang céc phwong phap théng thuong nhu bing cach ké hop hop chét axit va bazo,
thuong 1a theo ty 1& hé sb ty lwong, trong mdi trudng nude, khong nude hodc mot phén
nuée néu thich hop. Cac mudi ndy dugc thu hdi bang cach loc, bing cach két tia bing
chit khong phai dung méi, sau d6 loc, bang cach 1am bay hoi dung modi, hodc, trong

truong hop dung dich nuéc, bing cach lam dong khd nhanh, néu thich hop. Hop chét
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dugc diéu ché & dang két tinh theo quy trinh d4 biét trong linh vyc nay, nhu bing cach

hoa tan trong (c4c) dung mdi thich hgp nhu etanol, hexan hozic hdn hop nuéc/etanol.

“Mudi duge dung” dé chi “mudi cong axit duge dung” hodc “mudi cong bazo
dugc dung” tiry thudce vao chu tric thuc té ctia hop chét. “Mubi cong axit dugc dung”
dé chi mudi cong axit hitu co hodc vo co khong doc ciia hop chét theo sang ché hoic
hop chét trung gian bét ky ctia n6. Vi du vé axit vo co tao mudi thich hop bao gdm axit
clohydric, axit bromhydric, axit sulphuric, va axit phosphoric va mubi kim loai cta
axit nhu natri monohydro orthophosphat, va kali hydro sulfat. Vi du vé axit hitu co tao
mudi thich hop bao gdm axit mono-, di-, va tricarboxylic. Vi du minh hoa v& c4c axit
ndy la axit axetic, axit glycolic, axit lactic, axit pyruvic, axit malonic, axit sucxinic,
axit glutaric, axit fumaric, axit malic, axit tartric, axit xitric, axit ascorbic, axit maleic,
axit hydroxymaleic, axit benzoic, axit hydroxy-benzoic, axit phenylaxetic, axit
xinamic, axit salixylic, axit 2-phenoxybenzoic, axit p-toluensulfonic, va axit sulfonic
nhu axit metan sulfonic va axit 2-hydroxyetan sulfonic. Cac mudi nay c6 thé tdn tai &
dang hydrat hoa hodc dang gan nhu khan. N6i chung, mudi cong axit ctia cac hop cht
nay dé tan trong nudc va cac dung méi hitu co wa nudc khac nhau. “Mudi cong bazo
dugc dung” dé chi mudi cong bazo hiru co hoic v6 co khong doc bit ky ctia hop chét
theo sang ché, hodc hop chét trung gian bt ky ctia né. Vi du vé bazo tao mudi thich
hop bao gdm hydroxit kim loai kiém hoic kim loai kiém thd nhu natri, kali, canxi,
magie, hodc bari hydroxit; amoniac, va amin hitu co béo, vong béo hoic thom nhu

metylamin, dimetylamin, trimetylamin, va picolin.

Hop chit theo sang ché c6 thé dwoc diéu ché bang cic phwong phéap didu ché
bao gdm cac phwong phéap twong ty v6i phuong phap da dugc bibt ro trong linh vuc
héa hoc, cu thé 1a dua vao phin md ta & day. Chit ban dau 13 c6 ban trén thi trudng
nhu san phim ciia Aldrich Chemicals (Milwaukee, WI) hodc dugc diéu ché dé dang
bang céach sir dung cic phwong phap ma ngudi cé hiéu bibt trung binh vé linh vuc nay
da biét rd (vi dy, duge didu ché biang cac phuong phéap thudng duge mo ta trong tai
liéu: Louis F. Fieser and Mary Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley,
New York (1967-1999 ed.), hodc Beilsteins Handbuch der organischen Chemie, 4,

Aufl. ed. Springer-Verlag, Berlin, including supplements (ciing c6 thé xem co sé& dit

liéu Beilstein trén mang)).
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Nhim muc dich minh hoa, céc so dd phan tng duéi day thé hién cac phuong
phép tiém ning dé didu ché hop chit theo sang ché ciing nhu hop chit trung gian quan
trong. Dbi v6i phan mo ta chi tiét hon vé timg budc phan tng, xem phin Vi du thuc
hién séng ché dudi day. Nguoi c6 hidu biét trung binh vé linh vuc ndy s& hidu dugc
ring cac phuong phap didu ché khac c6 thé duoc st dung @ diéu ché hop chét theo
sang ché. Miic du chét ban diu va chit phéan rng cu thé dugc thé hién trén cac so dd va
dugc ban luan dudi ddy, chit ban déu va chét phan tmg khéac ¢6 thé dugc thay thé d&
dang dé tao ra cac din xudt va/hodc didu kién phan tng khéc nhau. Ngoai ra, nhidu
hop chit duge diéu ché bing cac phuong phap mé ta dudi diy co thé dwoc cai bién
tiép dua vao ban mo ta nay bang cach sir dung phuong phap héa hoc thong thudng ma

nguoi co hi€u biét trung binh vé 1inh vuc nay da biét rd.

Dé diéu ché hop chét theo sang ché, c6 thé cin bao vé nhém chuc xa cua hop
chét trung gian. Nhu ciu bao vé nay s& thay ddi tily thudc vao ban chét ciia nhém chirc
xa va diéu kién cta phuong phap diéu ché. “Nhém bao vé nhém hydroxy” dé chi
nhém thé ctia nhom hydroxy dé khoa hodc bao vé nhém chire hydroxy. Nhom bao vé
hydroxyl (O-Pg) thich hop bao gém vi du, alyl, axetyl (Ac), silyl (nhu trimetylsilyl
(TMS) hodc tert-butyldimetylsilyl (TBS)), benzyl (Bn), para-metoxybenzyl (PMB),
trityl (Tr), para-bromobenzoyl, para-nitrobenzoyl, benzoyl (Bz), trietylsilyl (TES),
triisopropylsilyl (TIPS), benzyloxymetyl (BOM), p-metoxybenzyloxymetyl (PMBM),
[(3,4-dimetoxybenzyl)oxy|metyl (DMBM), metoxymetyl (MOM), 2-
metoxyetoxymetyl (MEM), metylthiometyl (MTM), 2-(trimetylsilyl)etoxymetyl
(SEM), va nhém tuong tu (nhém benzyliden dé bao vé 1,3-diol). Nhu ciu bao vé nay
dugc ngudi c6 hidu biét trung binh vé linh vyc nay x4ac dinh d& dang. Xem phén mo ta
chung vé nhém bao vé va viéc sir dung chiing, xem tai liéu: T. W. Greene, Protective

Groups in Organic Synthesis, John Wiley & Sons, New York, 1991.

So d6 1 thé hién quy trinh chung c¢6 thé dugc st dung dé didu ché hop chét theo

séng che.
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Alyl 2,3 ,4-tri-O-benzyl-D-glucopyranosit (I-a, trong d6 Pg! 1a nhom benzyl) c6
thé dugc didu ché bang quy trinh dwgc mé ta trong tai liéu: Shinya Hanashima, et al.,
Bioorganic & Medicinal Chemistry, 9, 367 (2001); Patricia A. Gent et al., Journal of
the Chemical Society, Perkin 1, 1835 (1974); Hans Peter Wessel, the Journal of
Carbohydrat Chemistry, 7, 263, (19_88); hodc Yoko Yuasa, et al.,, Organic Process
Research & Development, 8, 405-407 (2004). Trong buéc 1 cia So dd 1, nhém

hydroxymetylen c6 thé dwoc dwa vao glycosit bang cach oxy héa Swern, sau d6 xir ly
bang formaldehyt v6i su c¢6 mit ciia hydroxit kim loai kiém (vi du, natri hydroxit).
Phén tng nay dugc goi 1a phan g aldol-Cannizzaro. Phan img oxy héa Swern duogc
mo ta trong tai li€u: Kanji Omura and Daniel Swern in Tetrahedron, 34, 1651 (1978).
Céc cai bién @i v6i quy trinh ndy ma ngudi cé hiéu biét trung binh v& linh vuc nay da
biét cling c6 thé duoc sir dung. Vi du, chit oxy héa khac nhu axit 2-iodoxybenzoic

duogc 1am 6n dinh duge md ta trong tai liéu: Ozanne, A. et al. Organic Letters, 5, 2903

(2003), ciing nhu cac chét oxy hoa khac ma ngudi c6 hiéu biét trung binh vé linh virc
nay da biét ciing c6 thé duoc sir dung. Phan tng aldol Cannizzaro dugc md ta trong tai
liéu: Robert Schaffer, the Journal of The American Chemical Society, 81, 5452 (1959)
va Amigues, E.J., et al., in Tetrahedron, 63, 10042 (2007).

Trong buéc 2 ctia So dd 1, nhém bao vé (Pg?) c6 thé duoc dua vao bing cich
xtt Iy hop chét trung gian c6 cong thirc (I-b) bang chit phan (mg va quy trinh thich hop
d6i v6i nhém bao vé cu thé mong mubn. Vi du, nhém p-metoxybenzyl (PMB) c6 thé
dugc dwa vao bing cich xir Iy hop chit trung gian c6 cong thirc (I-b) bing p-
metoxybenzyl bromua hodc p-metoxybenzyl clorua véi sy ¢6 mét clia natri hydrua,
kali hydrua, kali fert-butoxit trong dung moéi nhu tetrahydrofuran, 1,2-dimetoxyetan
hosic N,N-dimetylformamit (DMF). Piéu kién phan tng bao gdm para-
metoxybenzyltricloaxetimidat v4i sy ¢c6 méit cia mot luwong chit xuc tic axit (vi du,
axit triflometansulfonic, axit metansulfonic, hodc axit camphorsulfonic) trong dung
moi nhu diclometan, heptan hogic hexan ciing c6 thé duge sir dung. Nhém benzyl (Bn)
c6 thé dugc dua vao bing cach xir Iy hop chét trung gian c6 cong thirc (I-b) bang
benzyl bromua hodc benzyl clorua véi sy ¢ mit cua natri hydrua, kali hydrua, kali
tert-butoxit trong dung moéi nhu tetrahydrofuran, 1,2-dimetoxyetan hodc N,N-
dimetylformamit. Didu kién phan Gng bao gdm benzyltricloaxetimidat v&i sy c6 mit

cia mot luong chét xtc tac axit (vi dy, axit triflometansulfonic, axit metansulfonic,
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hodc axit camphorsulfonic) trong dung moi nhu diclometan, heptan hodc hexan ciling

c6 thé duoc st dung.

Trong budc 3 ciia So dd 1, nhém bao vé alyl duoc loai bé (vi dy, bing cach xir
ly bang paladi clorua trong metanol; chit dong dung méi nhu diclometan ciing c6 thé
duoc st dung; didu kién khac ma ngudi c6 hiu biét trung binh vé linh vuc nay da biét

cling c6 thé dugc sir dung (xem tai lidu: T. W. Greene, Protective Groups in Organic

Synthesis, John Wiley & Sons, New York, 1991) dé tao ra lactol ¢6 cong thirc (I-d).

Trong budc 4 cta So dd 1, oxy héa nhém hydroxyl khong dugc bao vé thanh

nhém oxo (vi dy, phan Gng oxy héa Swern), sau do tao lacton c6 cong thire (I-¢).

Trong budc 5 ciua So dd 1, lacton c6 cong thic (I-e) dugc cho phan Gng véi
N, O-dimetyl hydroxylamin hydroclorua dé tao ra amit Weinreb twong tmg, amit nay
c6 thé tdn tai & trang thai can bing & dang dong vong/mé vong c6 cong thic (I-f/1-g).
“Amit Weinreb  c¢6 cong thirc (I-g) c6 thé duge didu ché bing cach sir dung cac quy
trinh ma ngudi c6 hiéu biét trung binh vé linh vure ndy da biét. Xem tai liéu: Nahm, S.,
and S.M. Weinreb, Tetrahedron Letters, 22 (39), 3815-1818 (1981). Vi du, hop chit

trung gian c6 cong thic (I-f1-g) c6 thé dugc didu ché tir N,O-dimetylhydroxylamin

hydroclorua c6 ban trén thi truong va chét hoat hoa (vi du, trimetyl nhom).

Trong buéc 6 cia So dd 1, nhém arylbenzyl (Ar, trong d6 R 13 OEt, OTBS,
hodic tién chit dugc bao vé thich hop bt ky ctia nhém R?) duoc dua vao bang cach sir
dung chét phan tmg hitu co-kim loai mong muén (vi du, hop chét hitu co lithi (ArLi)
hodic hop chit hitu co-magie (ArMgX)) trong tetrahydrofuran (THF) & nhiét d6 nim
trong khoéng tir -78°C dén 20°C, sau d6 thity phan (khi dé yén trong diéu kién proton)
thanh lactol ¢6 cong thirc (I-i) trong tmg, hop chit ndy c6 thé & trang thai cin bang véi
keton c6 cong thue (I-h) twong Gng. Gdc ketal c6 lién két cdu dugc tim thy trong cong
thirc (A) va (B) c6 thé duwoc didu ché bang cach loai bé nhém bao vé (Pg?) nho st
dung chét phén Gng thich hop d6i v6i nhom bao vé duge st dung. Vi dy, nhém béo vé
PMB c6 thé duogc loai bo béng cach xur ly b%mg axit trifloaxetic v6i su c6 mit cliia
anisol va diclometan (DCM) & nhiét do nim trong khoang tir 0°C dén 23°C (nhiét d6
trong phong). Sau d6, nhém bao vé con lai (Pg!) c6 thé dugc loai bd bing cach sir
dung phwong phap héa hoc thich hgp d6i véi nhém bao vé cu thé. Vi dy, nhém bao vé

benzyl c6 thé dugc loai b bang cach xir Iy bang axit formic v6i sy ¢6 mit cia paladi
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(mudi Pd) trong dung moi proton (vi du, etanol/THF) & nhiét do trong phong (S1-A)

va (S1-B). Tity thudc vao nhém R, hop chét thu dugc c6 thé duge chirc hoa d& dang

thanh hop chét khic c6 cong thic (A) va (B) theo sang ché bing cach sit dung cac

phuong phap xir Iy va bao vé nhém chirc ma ngudi ¢6 hiéu biét trung binh vé linh vuc

nady da biét r3. Xem phan vi du thuc hién sang ché d& c6 thong tin chi tiét hon.

Hop chét hoic hop chit trung gian theo sang ché c6 thé duoc didu ché dudi

dang chét ddng tinh thé bang cach sir dung phuong phép thich hop. So dd didu ché

chét déng tinh thé nay duoc thé hién trén So dd 2.

Ar Ar
TMSO ° © TMSO ©
HO OMe OMe
™sO™ YotMs o o oy — o | TMSOY “1oTMS
OTMS Buéce 1 OH Buédc 2 OTMS
ll-a Il-b ll-c
Budc 3
HO
Ar Ar Ar
O o) o)
HO OMe (o) OMe HO OMe
\ ‘, - . . - K o
HOY "OH ™SO “IOTMS Bube 4 ™SOY "70TMS
5 udc
OH Bude 3 OTMS OTMS
I1-f ll-e li-d
Budc 6 OEt
(o) Ar
HO™ N
HO o
Budc 7 N~ "COH
OH
ll-g
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Trén So dd 2, trong d6 Me 1a metyl va Et 1a etyl, trong buéc 1, 1-(5-bromo-2-
clobenzyl)-4-etoxybenzen dugc hoa tan trong hdn hop tetrahydrofuran theo ty 18 3:1,
sau d6 1am lanh dung dich tao ra t6i nhiét d§ <-70°C. Dung dich ndy duoc b sung
hexyllithi trong khi duy tri nhiét d¢ phan (mg & nhiét do <-65°C, sau d6 khudy trong 1
gio. (3R,48,5R,6R)-3,4,5-tris(trimetylsilyloxy)-6-((trimetylsilyloxy)-metyl)-
tetrahydropyran-2-on (II-a) dugc hoa tan trong toluen va dung dich tao ra duoc lam
lanh t6i -15°C. Sau d6, dung dich ndy dugc bd sung vao dung dich aryllithi & -70°C,
sau d6 khudy trong 1 gio. Dung dich chtra axit metansulfonic trong metanol dugc bd
sung vao, sau d6 1am 4m t6i nhiét do trong phong va khudy trong thoi gian ndm trong
khoang tir 16 dén 24 gio. Phan tmg dugc cho 13 hoan thanh khi luong a-anome < 3%.
Sau d6, hdn hgp phan tng duoc bazo héa biang cach bd sung dung dich natri hydroxit
5M trong nuéc. Mudi tao ra dugc loc, sau d6 co dung dich san phim tho. 2-
metyltetrahydrofuran dugc bd sung vao duéi dang chét ddng dung méi va pha hitu co
duoc chiét hai 1in bing nude. Sau do, pha hitu co dugc o t6i 4 thé tich trong toluen.
Phén ¢b nay duoc bd sung vao dung dich heptan: toluen theo ty 18 5:1 dé tao chét két

tia. Chét rin duoc thu hdi va lam kho trong chan khong dé thu dugc chit rin.

Trong budc 2 ciia So dd 2, imidazol duge bd sung vao dung dich chira hop chét
c6 cong thuc (II-b) trong metylen clorua, sau d6 lam lanh t&i 0°C va bd sung
trimetylsilylclorua dé tao ra san phdm persilyl héa. Hon hop phan tng dugc dé 4m toi
nhiét do trong phong va tdi bang cach bd sung nudc, va pha hitu co dugc rira bing
nuée. Dung dich chira hop chét c6 cong thirc (II-c) dang tho trong metylen duogc lam

kho bang natri sulfat va dugc st dung & dang thd trong bude tiép theo.

Trong buéc 3 cua So dd 2, dung dich chira hop chét c6 cong thirc (II-c) dang
thd trong metylen clorua dwgc cd t6i thé tich thap va sau d6 dung méi duge ddi thanh
metanol. Dung dich chira hop chét ¢ cong thirc (II-c) trong metanol dugc lam lanh t6i
0°C, sau d6 1% mol kali cacbonat dugc bd sung vao duéi dang dung dich trong
metanol, tiép d6 khudy trong 5 gio. Phan tng dugc toi bang cach bd sung 1% mol axit
axetic trong metanol, sau d6 lam 4m t&i nhiét do trong phong, dung méi duge dbi
thanh etyl axetat, va sau d6 loc lugng ti thiéu chét rin v6 co. Dung dich chira hop
chit c6 cong thirc (1I-d) dang thd trong etyl axetat duge stt dung ngay cho bude tiép
theo.
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Trong buéc 4 ciia So dd 2, dung dich chira hop chit c6 cong thirc (II-d) dang
thd duoc cb t6i thé tich thip, sau d6 pha lodng bing metylen clorua va dimetylsulfoxit.
Trietylamin dugc bd sung vao, sau d6 1am lanh t6i 10°C va phirc chét luu huynh trioxit
pyridin dugc bd sung vao theo 3 phin duéi dang chét rén cach nhau 10 phut. Hdn hop
phan tmg dugc khudy trong 3 gid nita & 10°C trude khi toi bang nudc va lam 4m t6i
nhiét d9 trong phong. Cac pha dugc tich ra, sau d6 rita 16p metylen clorua bang dung
dich amoni clorua trong nuéc. Dung dich chira hgp chét c6 cong thirc (II-e) dang thd

trong metylen clorua dwgc sir dung ngay cho budc tiép theo.

Trong budc 5 clia So db 2, dung dich chira hop chéit c6 cong thuc (II-e) dang
thd dwogc cd t6i thé tich thdp va sau d6 dung méi dugc ddi thanh etanol. 30 duong
lugng formaldehyt trong nuée duge bd sung vio, sau d6 1am 4m t6i 55°C. Dung dich
nuée chira 2 dwong luong kali phosphat tri axit dugc bd sung vao, sau d6 khudy trong
24 gid ¢ 55°C. Sau d6, nhiét dd phan tng duoc ting téi 70°C trong 12 gidr nita. Hon
hop phan Gng duge lam lanh t6i nhiét d6 trong phong, pha lodng bing rert-butyl metyl
ete va nudc mudi. Céc pha dwgc tach ra, sau d6 ddi dung mdi cta pha hitu co thanh
etyl axetat. Pha etyl axetat duoc rira bing nuéc mudi va cb tdi thé tich thdp. Phan cb
dang thd dugc tinh ché biang cich sic ky nhanh trén silicagel, rira giai bing 5%
metanol, 95% toluen. Céc phan doan chira san phém dugc két hop va co tGi thé tich
thdp. Metanol dugc bd sung vao, sau d6 khudy cho dén khi hién tugng két tua xay ra.
Huyén phi dugc 1am ngudi va chét rén duoc thu hdi va rira bang heptan, sau d6 1am

khd. San pham c6 cong thie (II-f) dugc tach ra dudi dang chét rén.

Trong buéc 6 ctia So d 2, hop chét ¢ cong thire (II-f) duge hoa tan trong 5 thé
tich metylen clorua, sau d6 bd sung 1% mol axit tosic SiliaBond® va khudy trong 18
gio & nhiét d trong phong. Chét xuc tac axit dugc loc bd va dung dich chia hop chét
c6 cong thire (II-g) trong metylen clorua dugc st dung ngay cho budc dong két tinh

tiép theo.

Trong budce 7 ctia So d6 2, dung dich chira hop chét c6 cong thuc (II-g) trong
metylen clorua dugc ¢6 va dung méi duge dbi thanh 2-propanol. Nude duge bd sung
vao, sau d6 lam 4m t6i 55°C. Dung dich nu6e chira axit L-pyroglutamic dwoc bd sung
vao, sau d6 lam lanh dung dich tao ra t6i nhiét d§ trong phong. Dung dich nay dugc

cdy mam két tinh va tao hat trong 18 gid. Sau khi lam ngudi, chét rin duoc thu hdi va
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rira bang heptan, sau d6 lam khd. San pham c6 cong thirc (II-h) dwoc tach ra duéi dang
chét rén.
Céach khéac dé didu ché hop chit c6 cong thirc (S1-A) dugc thé hién trén So db 3

va dugc mo ta dudi day.

Budce 1
Ar
Buéc 3 o~ e Budc 4
Pg,0"" ""OPg,

OPg,
(I1l-d)

OPg,
(li-g)

Cl RS
/\\

Sodd 3

Hop chit ¢6 cong thic (I1I-a), trong d6 R 1a alkyl duoc thé alkyl hoic flo (trir
nguyén tir cacbon lién ké véi nguyén tir oxy) c6 thé dugc didu ché theo cach twong tu
nhu dugc mé ta trong bude 1 cia So dd 2. Trong bude 1 ciia So dd 3, nhém hydroxyl
bac nhét duge bao vé mdt cach chon loc bing nhém bao vé thich hop. Vi dy, nhém
trityl (Pgs = Tr) c6 thé duoc dua vao bang cach xir Iy hop chét trung gian c6 cong thirc
(IlI-a) bang clotriphenylmetan v6i sy c6 mit ciia bazo nhu pyridin trong dung médi nhu

toluen, tetrahydrofuran hodc diclometan ¢ nhiét do nam trong khoang tir 0°C dén nhiét
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do trong phong. Vi du khic vé& nhém bao vé nay va diéu kién thuc hién 13 da biét dbi
v6i ngudi ¢6 hiéu biét trung binh v& linh vuc ndy va c¢6 thé dugc tim thdy trong tai
liéu: T. W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New
York, 1991.

Trong budc 2 clia So dd 3, nhém hydroxyl béc hai c6 thé dugc bao vé bing
nhém bao vé thich hgp. Vi du, nhém benzyl (Pgs 12 Bn) c6 thé duogc dwa vao bing
cach xir Iy hop chit trung gian c6 cong thirc (III-b) bing benzyl bromua hoic benzyl
clorua véi sy c¢6 mdt cda natri hydrua, kali hydrua, kali zert-butoxit trong dung méi
nhu tetrahydrofuran, 1,2-dimetoxyetan hodc N,N-dimetylformamit & nhiét do ndm
trong khoang tir 0°C dén 80°C. Nhém axetyl hodc benzoyl (Pgs = Ac hodic Bz) c6 thé
dugc dwa vao bang cach xir 1y hop chét trung gian c¢6 cong thirc (III-b) bang axetyl
clorua, axetyl bromua hodc anhydrit axetic hodc benzoyl clorua hodc anhydrit benzoic
véi sy c6 mdt cla bazo nhu trietylamin, N,N-diisopropyletylamin hodc 4-
(dimetylamino)pyridin trong dung mdi nhu tetrahydrofuran, 1,2-dimetoxyetan hoac

diclometan & nhiét d6 nim trong khoang tir 0°C dén 80°C.

Trong buéc 3 cia So d6 3, nhém hydroxyl bac nhit duoc loai nhém bao vé dé
tao ra hop chét trung gian c¢6 cong thirc (I1I-d). Néu Pgs 1a Tr, hop chét trung gian c6
cdng thuc (IlI-c) duge xtt ly véi su cd mét cla axit nhu axit para-toluensulfonic trong
dung méi rugu nhu metanol & nhiét d6 ndm trong khoang tir -20°C dén nhiét do trong
phong dé tao ra hop chét trung gian c6 cong thirc (I1I-d). Chét ddng dung méi nhu

clorofom c6 thé dugc six dung.

Trong budc 4 ciia So @6 3, nhém hydroxymetylen dugce dwa vao bing quy trinh
tuong tu v6i quy trinh da duoc thé hién trén So dd 1 (bude 1) va So dd 2 (budce 4 va
5). Ngudn formaldehyt khac nhu paraformaldehyt trong dung méi nhu etanol & nhiét
d6 nam trong khoang tir nhiét do trong phong dén 70°C véi sy c6 mat cua kim loai
kiém alkoxit ciing c6 thé duoc sir dung trong budc nay. Néu Pgs 14 Bn, budce nay tao ra
hop chét trung gian c6 cong thirc (I1I-e) va néu Pg4 13 Ac hodc Bz, budce nay tao ra hop
chit trung gian c6 cong thie (I11-1).

Trong budc 5 clia So dd 3, hop chét trung gian c¢6 cong thirc (IlI-e) duoc xit 1y

bing axit nhu axit trifloaxetic hodic nhwa axit trong dung méi nhu diclometan & nhiét
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d6 nim trong khoang tir -10°C dén nhiét d6 trong phong dé tao ra hop chét trung gian
c6 cong thuac (I1I-g).

Trong budc 6 cia So dd 3, nhém bao vé (Pg4) con lai c6 thé duoc loai bod béng
cach sir dung phuong phap héa hoc thich hop d6i véi nhom bao vé cu thé. Vi dy, nhém
béo vé benzyl c¢6 thé dugc loai bd bang cach xtr ly br?mg axit formic véi sy ¢6 mat cia
paladi (mudi Pd) trong dung méi proton (vi du, etanol/THF) & nhiét d§ trong phong dé
tao ra hop chét c6 cong thirc (S1-A).

Trong budc 7 cia So dd 3, hop chét trung gian c6 cong thirc (I1I-f) duge xt Iy
bang axit nhu axit trifloaxetic hodc nhwa axit trong dung méi nhu diclometan & nhiét
d6 nam trong khoang tir -10°C dén nhiét d6 trong phong dé tao ra san phdm c6 cong
thirc (S1-A).

Tuy thudc vao nhém R, hop chét thu dugc theo cach nay c6 thé d& dang duoc
chirc héa thanh hop chét khac véi hop chét theo sang ché ¢ cong thirc (A) bing cach
st dung trinh ty thao tac d6i v6i nhém bao vé va nhém chirc ma ngudi c6 hiéu bibt
trung binh vé linh vurc nay d4 biét r3. Xem phan Vi du thuc hién sang ché dé c6 thong

tin chi tiét hon.

Céch khac dé diéu ché hop chit ¢ cong thirc (A) duoc thé hién trén So dd 4 va

dugc mo ta dudi day.

So d6 4

Trong budc 1 ciia So dd 4, hop chét trung gian c¢6 cong thirc (III-a) dugc xi Iy
bang arylsulfonyl clorua R4SO2Cl hoic anhydit arylsulfonic R4S(0)20S(0)2R4 thich
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hop (trong d6 R4 12 nhém aryl tiy v duoc thé, nhu duge tim thiy trong cic hop chit
arylsulfonyl clorua nhu 4-metyl-benzensulfonyl clorua, 4-nitro-benzensulfonyl clorua,
4-flo-benzensulfonyl clorua, 2,6-diclo-benzensulfonyl clorua, 4-flo-2-metyl-
benzensulfonyl clorua, va 2.4,6-triclo-benzensulfonyl clorua, va trong anhydrit
arylsulfonic, anhydrit p-toluensulfonic) véi su c¢6 miat ciua bazo nhu pyridin,
trietylamin, N,N-diisopropyletylamin trong dung moéi nhu tetrahydrofuran, 2-
metyltetrahydrofuran & nhiét do nim trong khoang tir -20°C dén nhiét d¢ trong phong.

Mot sb axit Lewis nhu kém (II) bromua c6 thé duge st dung 1am chét phu gia.

Trong budc 2 clia So dd 4, hop chét trung gian ¢ cong thirc (IV-a) dugce phan

ttng oxy hoa kiéu Kornblum (Kornblum, N., et al., Journal of The American Chemical

Society, 81, 4113 (1959)) dé tao ra aldehyt tuwong tng, aldehyt nay c6 thé tén tai &
trang thai cin bang véi dang hydrat va/hoic hemiaxetal twong tng. Vi du, hop chit
trung gian cé cdng thac (IV-a) dugc xr ly v6i sy ¢6 mét cua bazo nhu pyridin, 2,6-
lutidin, 2,4,6-colidin, N,N-diisopropyletylamin, 4-(dimetylamino)-pyridin trong dung
moi nhu dimetyl sulfoxit & nhiét d6 nim trong khoang tir nhiét d trong phong dén
150°C. Sau d6, hop chit trung gian aldehyt tao ra dugc cho phan tmg aldol/Cannizzaro
nhu mé ta ddi véi bude 1 (So dd 1) va bude 5 (So dd 2) dé tao ra hop chét trung gian
c6 cdng thire (IV-b).

Trong budc 3 cia So dd 4, hop chét trung gian c¢6 cong thire (IV-b) dugc xir Iy
bang axit nhu axit trifloaxetic hodc nhuwa axit trong dung mdi nhu diclometan & nhiét
d6 nam trong khoang tir -10°C dén nhiét do trong phong dé tao ra hop chit c6 cong
thirc (S1-A). Ty thude vao nhom R, hop chit thu duoc theo cach ndy c6 thé d& dang
dugc chirc héa thanh hop chit c6 cong thirc (A) khéc theo sang ché bang cach sir dung
trinh tu thao tic dbi véi nhom bao vé va nhém chirc ma ngudi c6 hiéu biét trung binh
vé& linh vuc nay da biét r5. Xem phﬁn Vi du thuc hién sang ché dé co thong tin chi tiét

hon.

Hop chét c6 cong thirc (A) va (B) theo sang ché ciing c6 thé duoc didu ché bang
quy trinh dugc thé hién trén So dd 5.
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Trong buéc 1 ciia So dd 5 dé tao ra hop chét trung gian c6 cdng thuc (V-i),
bude cong hitu co-kim loai dugce thuc hién theo cach twong tw véi cach dugc thé hién
trén So dd 1, budc 6, bing cach sir dung chét phan tng hitu co-kim loai thu dugc tir
hop chit c6 cong thic (V-a), trong d6 Pgs 1a nhém bao vé thich hgp cho nhém
hydroxyl. Vi dy, Pgs c6 thé 1a nhém tert-butyldimetylsilyl (TBS) (xem quy trinh diéu
ché {4-[(5-bromo-2-clo-phenyl)-metyl]-phenoxy}-tert-butyl-dimetyl-silan ~ trong
US2007/0054867).
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Trong budc 2 ciia So dd 5, néu Pg? = PMB, hop chét trung gian ¢6 cong thirc
(V-i) duoc xt ly béng axit nhu axit trifloaxetic, axit metansulfonic hoic nhua axit véi
su c6 mit ctia anisol trong dung mdi nhu diclometan & nhiét d6 ndm trong khoang tir -

10°C dén nhiét d6 trong phong dé tao ra hop chét trung gian c6 cong thirc (V-j).

Trong budc 3 ctia So dd 5, nhém bao vé (Pgs) va (Pg') c¢6 thé dugc loai bo dé
tao ra hop chét c6 cong thirc (V-k). Thong thuong, (Pgs) 1a TBS va Pg! 1a Bn. Trong
truong hop nay, nhém bao vé duoc loai bo bing cach 1an luot xir 1y hop chét c6 cong
thirc (V-j) bang 1) tetrabutylamoni florua trong dung méi nhu tetrahydrofuran hodac 2-
metyltetrahydrofuran & nhiét d nim trong khoang tir 0°C dén 40°C va 2) xir Iy bing
axit formic v6i sy c¢6 mdt cia paladi (mudi Pd) trong dung moéi proton (vi du,
etanol/THF) & nhiét d§ trong phong. Theo quy trinh nay, thir ty clia hai phan ing cd
thé thay dbi 14n nhau.

Trong buéc 4 ctia So dd 5, hop chét trung gian c¢6 cong thire (V-) c6 thé duoc
xir Iy bang chét alkyl hoa dugc chon trong diéu kién théng thuong dé alkyl hoa chon
loc nhém phenol. Ngoai ra, hop chét thu dugc theo cach nay c6 thé d& dang dugc chire
hoa thanh hop chét khic c6 cong thirc (A) va (B) theo sang ché bing cach sir dung
trinh tu thao tac ddi v6i nhém bao vé va nhém chirc ma ngudi c6 hidu biét trung binh
vé linh vuc nay da biét r6. Xem phan Vi du thuc hién sang ché dé c6 thong tin chi tiét

hon.

Ngudi ¢6 hiéu biét trung binh v& linh vic nay s& hidu duoc ring phuong phéap
héa hoc duge thé hién trén cac So d6 1 dén 5 1a céc cach khac nhau dé thu dwoc hop

chét trung gian c¢6 cong thirc (V-k).

Hop chét theo sang ché c6 thé dung dé diéu tri bénh, tinh trang va/hoac r6i loan
dugc diéu chinh bing cach tre ché chét van chuyén natri-glucoza (cu thé 1a SGLT2);
do d6, theo mot phuong an khéc, sang ché dé cap dén duoc phdm chira lwong hitu hiéu
diéu tri ctia hop chét theo sang ché va t4 dugc, chét pha lodng hodc chit mang dugc
dung. Hop chét theo sang ché (ké c4 dwoc phdm va quy trinh dugc st dung trong d6)
ciing c6 thé duoc st dung dé san xuét thubc ding cho cac tmg dung didu tri dugc mod

ta o day.
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Dugc pham théng thudong duge bao ché bang cich tron hop chét theo sang ché
va chét mang, chit pha loang hodc ta dugc. Chat mang, chét pha loang va ta duoc
thich hop 1a da dugc ngudi c6 hiéu biét trung binh vé linh vuc nay biét rd va bao gdm
cac chét nhu hydrat cacbon, sap, polyme tan trong nuéc vi/hoic cé thé trurong trong
nuée, chit wa nuée hoic ky nuée, gelatin, diu, dung méi, nudc, va chit twong ty. Chét
mang, chét pha lodng hoac ta dugc cu thé duoc st dung s& phu thudc vao cach va muc
dich st dung clia hop chét theo sang ché. Dung mdi thudng dugc chon dya trén cac
dung mdi ma ngudi cé hiéu biét trung binh v& linh vuc nay da cong nhén la an toan
(GRAS) @ sir dung cho dong vat c6 vi. N6i chung, dung mdi an toan 1a dung moi hé
nudce khong doc nhu nude va dung mdi khong doc khac hoa tan hoic trdn 14n trong
nuée. Dung moi hé nudc thich hop bao gdm nude, etanol, propylen glycol, polyetylen
glycol (vi du, PEG400, PEG300), v.v.. va hdn hop ctia chiing. Dugc phim ciing c6 thé
bao gém mot hodc nhiéu chét dém, chét 6n dinh, chét hoat ddng bé mit, chit thim uét,
chit 1am tron, chét nhii héa, chit tao hdn dich, chit bao quén, chét oxy hoa, chét chin
sang, chét truot, chit trg gia cong, chit mau, chit tao ngot, chét thom, chét diéu vi va
céc chit phu gia da biét khac dé tao ra dang trinh bay dep cia dugc chit (tic 13 hop
chét theo sang ché hodc dugc pham chira n6) hodc trg giup qué trinh san xut san

pham dugc (tic 14 thube).

Dugc phdm c6 thé duoc bao ché bing cach sit dung quy trinh hoa tan va tron
thong thudng. Vi du, dugc chat (tic 12 hop chit theo sang ché hoic dang 6n dinh coa
hop chit nay (vi du, phitc chit v6i din xuét xyclodextrin ho#ic chét tao phirc da biét
khéc)) duge hoa tan trong dung mdi thich hop véi sy c6 mit cia mot hodc nhidu ta
duge dugc mo ta & trén. Hop chit theo sang ché thudng duge bao ché thanh dang lidu
dugc phém dé tao ra lidu luong dé kiém soat cua duge chit va dé cung cép cho bénh

nhén san phim dep va d& sir dung.

Dugc phidm con bao gdm solvat va hydrat ctia hop chét theo sang ché. Thut
ngit “solvat” dé chi phirc chit phén tir cia hop chit theo sang ché (k& ca mubi dugc
dung clia n6) v6i mot hodc nhiéu phén tir dung méi. Phén tir dung mdi nay la dung moi
thuong duoc sit dung trong linh vuc dugc dugc biét 1a khong c6 hai cho nguoi s
dung, vi dy, nudc, etanol, etylen glycol, va dung méi twong ty. Thuét ngit “hydrat” dé

chi phiic chat trong d6 phan tir dung mai 14 nuée. Tét hon néu solvat va/hodc hydrat
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ton tai & dang két tinh. Cac dung méi khac c6 thé duge st dung lam solvat trung gian
dé didu ché solvat mong mudn hon, nhu metanol, metyl t-butyl ete, etyl axetat, metyl
axetat, (S)-propylen glycol, (R)-propylen glycol, 1,4-butyn-diol, va dung méi twong tu.
Dang két tinh cling c6 thé tdn tai duéi dang phirc chét véi cac phan tir nho khong c6
hai khéc, nhu L-phenylalanin, L-prolin, axit L-pyroglutamic va chit twong tw, dudi
dang chit ddng tinh thé hodc solvat hodc hydrat ctia chit dong tinh thé. Solvat, hydrat
va hop chét ddng tinh thé nay c6 thé dugc didu ché bang cach st dung céc quy trinh
dugc mo ta trong Cong bd don qudc té s6 WO 08/002824, hoic céc quy trinh khac ma
ngudi c6 hiéu biét trung binh v& linh vuc nay da biét rd.

Dugc pham (hoic ché phdm) dé sir dung c6 thé dugce déng gdi theo cac cach
khac nhau tiry thudc vao phuong phép sir dung duge chit. N6i chung, san phdm dé st
dung bao gdm dd chira chira dugc phdm & dang thich hop. P4 chira thich hop 1a da
dugc ngudi c6 hiéu biét trung binh vé linh vuc nay biét 5 va bao gbm lo (bing chit
déo va thiy tinh), géi nhd, ampun, tii bang chit déo, binh kim loai, va dd chua tuong
tu. Pd chira ciing c6 thé bao gdm co clu chéng luc loi dé ngin sy tiép can vo y chét
trong dd chira. Ngoai ra, dd chtra dwgc dan nhan mé ta chét trong d6 chira. Nhan nay

ciing c6 thé bao gdm cac canh bao thich hop.

Sang ché ciing mo ta & day phwong phap diéu tri bénh, tinh trang va/hodc rdi
loan dugc diéu chinh bang cch trc ché chit van chuyén natri-glucoza & dong vat bao
gbm viéc cho dong vat can diéu tri sir dung lugng hitu hiéu didu tri cua hop chét theo
sang ché hodc dugc phdm chira lugng hitu hiéu cia hop chét theo sang ché va ta duoc,
chit pha loang, hoic chit mang dugc dung. Phuong phap nay 1a dic biét hiru ich dé

diéu tri bénh, tinh trang va/hodc rdi loan c6 loi tir viéc e ché SGLT2.

Sang ché md ta viéc dicu tri bénh béo phi, va cac rdi loan lién quan dén bénh

béo phi (vi du, thira cén, ting can, hodc duy tri trong luong).

Bénh béo phi va tinh trang thira c4n thuong dugc xac dinh bang chi sé khdi co
thé (body mass index: BMI), chi sé nay c6 lién quan dén tdng luong chit béo cua co
thé va danh gi4 nguy co mic bénh tuong d6i. BMI duoc tinh bing trong luong tinh
theo kg chia cho binh phwong chidu cao tinh bing m (kg/m?). Tinh trang thira can
thudng dugc dinh nghia 13 ¢c6 BMI nim trong khoang tir 25 dén 29,9kg/m?, va bénh
béo phi thudng dwgc dinh nghia 1a c6 BMI biang 30kg/m2 Vi du, xem tai lidu:

-24-



21374

National Heart, Lung, and Blood Institute, Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity in Adults, The Evidence
Report, Washington, DC: U.S. Department of Health va Human Services, NIH
publication no. 98-4083 (1998).

Sang ché con mé ta viée diéu tri hodc 1am chim su tién trién hodc su khéi phat
bénh dai thédo dudng hodc cac rdi loan lién quan dén bénh dai thao duong ké ca bénh
dai thdo duong Typ 1 (bénh déi thdo duong phu thudc insulin, con dugc goi 1a bénh
“IDDM”) va bénh dai thdo duong Typ 2 (bénh dai thdo duong khoéng phu thudc
insulin, con dugc goi 1a bénh “NIDDM?”), tinh trang dung nap glucoza kém, tinh trang
cham lién vét thuong, bénh ting insulin huyét, tinh trang ting murc axit béo trong mau,
bénh ting lipit huyét, bénh tang triglyxerit huyét, hoi ching X, tinh trang tdng murc
lipoprotein ty trong cao, tinh trang khang insulin, bénh ting glucoza huyét, va cac bién
chiing cua bénh dai thdo dudng (nhu bénh vita xo dong mach, bénh tim mach vanh,
dot quy, bénh mach mau ngoai vi, bénh than, bénh ting huyét ap, bénh than kinh, va
bénh vdng mac).

Sang ché con mé ta viéc diu tri cac bénh di kém véi bénh béo phi, nhu héi
chimg chuyén héa. Hoi chimg chuyén hoa bao gdm bénh, tinh trang hodc réi loan nhu
rdi loan lipit huyét, bénh tang huyét 4p, tinh trang khang insulin, bénh dai thao dudng
(vi dy, bénh dai thdo duong Typ 2), bénh dong mach vanh va bénh suy tim. Xem
thong tin chi tiét hon vé hoi ching chuyén héa trong tai liéu: Zimmet, P.Z., et al., “The
Metabolic Syndrom: Perhaps an Etiologic Mystery but Far From a Myth — Where
Does the International Diabetes Federation Stand?,” Diabetes & Endocrinology, 7(2),
(2005); va Alberti, K.G., et al,, “The Metabolic Syndrom — A New Worldwide
Definition,” Lancet, 366, 1059-62 (2005).

Tét hon néu sir dung hop chit theo sang ché dé tao ra sy giam c6 ¥ ghia théng
ké (p<0,05) it nhit mot yéu t6 nguy co cia bénh tim mach, nhu giam muc leptin,
protein phan tng C (C-reactive protein: CRP) vi/hoic cholesterol trong huyét turong,
so v&i chit din thubc dbi ching khong chira duge chét. Viée st dung hop chét theo
sang ché ciing c6 thé tao ra su gidm c6 ¥ nghia théng ké (p<0,05) mirc glucoza trong
huyét thanh.

DPbi véi ngudi 16n binh thuong cb thé trong khoang 100kg, lidu lugng ndm
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trong khoang tir 0,001mg dén 10mg/kg thé trong thudng 1a di, t5t hon 13 nim trong
khodng tir 0,01 mg/kg dén 5,0 mg/kg, tbt hon nita 1a tir 0,01 mg/kg dén 1 mg/kg. Tuy
nhién, c6 thé can mot sb thay dbi vé khoang liéu n6i chung tiry thudc vao tudi va trong
lugng cua ddi twong dugc diu tri, dudng st dung dy dinh, hop chét cu thé duge st
dung va thong sb twong tw. Viée x4c dinh khoang liéu va lidu t8i wu dbi véi bénh nhan
cu thé 1a thudc kha nang clda ngudi c6 hiéu biét trung binh vé linh vuc nay dua vao
sang ché. Ciing cin luu ¥ ring hop chét theo sang ché c6 thé duoc sir dung & dang
dugc phdm giai phéng kéo dai, giai phong c6 kiém soat, va giai phong cham, céc dang
nay ciing 12 d4 biét ro d6i véi ngudi c6 hidu biét trung binh vé linh vyc nay.

Hop chét theo sang ché ciing c6 thé dugc st dung két hop véi dugc chit khac
@€ diéu tri bénh, tinh trang va/hogc rbi loan dugc md ta & ddy. Do dé, séng ché cling
- md ta phwong phap diéu tri bao gdm viée st dung hop chét theo sang ché két hop véi
cac duge chit khac. Dugc chét thich hop ¢6 thé duge st dung két hop voéi hop chét
theo sang ché bao gdm chét didu trj bénh béo phi (ké ca chét Grc ché su ngon mi¢ng),
chit didu tri bénh dai thao dudng, chit chéng ting glucoza huyét, chit lam gidm mirc

lipit, chat khang viém va chét chdng tang huyét ap.

Chét diéu tri bénh béo phi thich hop bao gdm chét dbi khang canabinoit-1 (CB-
1) (nhu rimonabant), chét trc ché 11B-hydroxy steroit dehydrogenaza-1 (113-HSD typ
1), chéit tc ché stearoyl-CoA desaturaza-1 (SCD-1), chit chi van MCR-4, chit cha
vén cholexystokinin-A (CCK-A), chét trc ché tai hip thu monoamin (nhu sibutramin),
chit cuong giao cam, chit chi vén B3 adrenergic, chdt chu van dopamin (nhu
bromocriptin), chét twong tw hormon kich thich melanin bao, chit chu van 5HT2c, chét
d6i khang hormon tap trung melanin, leptin (protein OB), chit twong tu leptin, chét
chi van leptin, chit dbi khang galanin, chét trc ché lipaza (nhu tetrahydrolipstatin, ttrc
13 orlistat), chit gay chan an (nhu chét chi van bombesin), chit d6i khang peptit thin
kinh Y (vi dy, chét dbi khang NPY Y5), PYY3.6 (k& ca chét twong ty ciia ching), chit
tuong tw hormon tuyén giap, dehydroepiandrosteron hodc chét twvong tw clia chung,
chét chu van hodic chat dbi khang glucocorticoit, chit d6i khang orexin, chit chi vin
peptit-1 twong tu glucagon, yéu t6 dinh dudng than kinh thé mi (nhu Axokine™, san
phém cua Regeneron Pharmaceuticals, Inc., Tarrytown, NY va Procter & Gamble

Company, Cincinnati, OH), chét trc ché protein ctia ngudi lién quan dén chuot Agouti
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(agouti-related protein: AGRP), chét di khang ghrelin, chit d6i khang hoidc chét chu
van nguge histamin 3, chét chi van neuromedin U, chét &c ché MTP/ApoB (vi du,
chét &rc ché chon loc MTP trong rudt non, nhu dirlotapit), chét dbi khéng opioit, chét

doi khéng orexin, va chat tuong tu.

Chét didu tri bénh béo phi dugc uu tién dé sir dung theo cac khia canh két hop
clia sang ché bao gé)m chit dbi khéang CB-1 (vi dy, rimonabant, taranabant, surinabant,
otenabant, SLV319 (CAS No. 464213-10-3) va AVE1625 (CAS No. 358970-97-5)),
chét rc ché chon loc MTP trong rudt non (vi du, dirlotapit, mitratapit va implitapit,
R56918 (CAS No. 403987) va CAS No. 913541-47-6), chit chii van CCKa (vi dy, N-
benzyl-2-[4-(1H-indol-3-ylmetyl)-5-0x0-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-axetamit duwgc md ta trong Cong bd don qudc té sb
WO 2005/116034 hoic Cong bd don yéu cau cip patent My sé 2005-0267100 Al),
chét chti van 5HT2c¢ (vi du, lorcaserin), chit chi vAn MCR4 (vi du, hop chét dugc md
ta trong US 6,818,658), chét wc ché lipaza (vi dy, Cetilistat), PYY3.36 (nhu dugc st
dung & day “PYY3.36” bao gdm chét twrong tu, nhu PYY3.36 lién két véi PEG duge mod
ta trong Cong bd don yéu ciu cp patent M§ sb 2006/0178501), chit dbi khang opioit
(vi duy, naltrexon), oleoyl-estron (CAS No. 180003-17-2), obinepitit (TM30338),
pramlintit (Symlin®), tesofensin (NS2330), leptin, liraglutit, bromocriptin, orlistat,
exenatit (Byetta®), AOD-9604 (CAS No. 221231-10-3) va sibutramin. Tt hon néu
hop chét theo sang ché va viéc didu tri két hgp dugc st dung két hop véi viéc tap

luyén va ché do an hop ly.

Chét diéu tri bénh dai thio dudng thich hop bao gém chit rc ché axetyl-CoA
carboxylaza-2 (ACC-2), chit (rc ché phosphodiesteraza (PDE)-10, chit wc ché
diaxylglyxerol axyltransferaza (DGAT) 1 hodc 2, sulfonylure (vi du, axetohexamit,
clopropamit, diabinese, glibenclamit, glipizit, glyburit, glimepirit, gliclazit, glipentit,
gliquidon, glisolamit, tolazamit, va tolbutamit), meglitinit, chét ¢ ché a-amylaza (vi
du, tendamistat, trestatin va AL-3688), chit tc ché a-glucosit hydrolaza (vi du,
acarboza), chét (rc ché a-glucosidaza (vi du, adiposin, camigliboza, emiglitat, miglitol,
vogliboza, pradimicin-Q, va salbostatin), chat chi vin PPARy (vi du, balaglitazon,
ciglitazon, darglitazon, englitazon, isaglitazon, pioglitazon, rosiglitazon va

troglitazon), chit chi van PPAR a/y (vi du, CLX-0940, GW-1536, GW-1929, GW-
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2433, KRP-297, L-796449, LR-90, MK-0767 va SB-219994), diguanua (vi du,
metformin), cht chii van peptit 1 twong tu glucagon (GLP-1) (vi du, exendin-3,
exendin-4, va liraglutit), chit &c ché protein tyrosin phosphataza-1B (PTP-1B) (vi dy,
trodusquemin, chét chiét hyrtiosal, va hop chét duge boc 16 trong tai li€u: Zhang, S., et
al., Drug Discovery Today, 12(9/10), 373-381 (2007)), chét &c ché SIRT-1 (vi duy,
reservatrol), chdt trc ché dipeptidyl peptidaza IV (DPP-IV) (vi du, sitagliptin,

vildagliptin, alogliptin va saxagliptin), chit 1am tang tiét insulin, chét trc ché oxy hoa
axit béo, chét ddi khang A2, chét wc ché kinza diu N clia c-jun (c-jun amino-terminal
kinase: JNK), insulin, chat twong tu insulin, chit trc ché glycogen phosphorylaza, chét
chu van thy thé VPAC2 va chét hoat hoa glucokinaza. Chat diéu tri bénh dai thao
duong dugc wu tién 13 metformin va chdt &c ché DPP-IV (vi du, sitagliptin,

vildagliptin, alogliptin va saxagliptin).

Chét khang viém thich hop bao gdm chit phong ngira va diéu tri bénh nhiém
tring dudng sinh dyc /dudng tiét niéu. Chit khang viém 1am vi du bao gdm chét thu
duge tir qua nam viét quét (te 13 Vaccinium macrocarpon) va dan xuit tir qua nam
viét quat nhu nuée ép qua nam viét quit, chit chiét tir qua nam viét quit hoic flavonol
clia qua nam viét quit. Chét chiét tir qua nam viét quét c6 thé bao gdm mét hodc nhidu
flavonol (tirc 13 anthoxyanin va proanthoxyanidin) hoic hop chét flavonol tinh khiét tir
qua nam viét quit, bao gdbm myricetin-3-p-xylopyranosit, quercetin-3-p-glucosit,
quercetin-3-a-arabinopyranosit, 3'-metoxyquercetin-3-a-xylopyranosit, quercetin-3-O-
(6"-p-coumaroyl)-p-galactosit,  quercetin-3-O-(6"-benzoyl)-B-galactosit, = va/hoac
quercetin-3-a-arabinofuranosit.

Vi du thwe hién sang ché

Céac phuong 4n cua sang ché dugc minh hoa thém bang cic Vi du sau. Tuy
nhién, cAn hiéu ring cic phuong 4n cua sang ché khong chi gi6i han & cdc ndi dung
md ta chi tiét cu thé ctia cac vi du nay, do céc thay dbi khac clia né s& dwoc ngudi cb
hiéu biét trung binh vé linh vuc nay biét dén hoic thy 15 dua vao ban mé ta ndy.

Néu khong dugce chi 15 theo cach khac, chit ban dau thudng c6 thé mua trén thi

truong nhu san phdm cta Aldrich Chemicals Co. (Milwaukee, WI), Lancaster

Synthesis, Inc. (Windham, NH), Acros Organics (Fairlawn, NJ), Maybridge Chemical
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Company, Ltd. (Cornwall, England), Tyger Scientific (Princeton, NJ), AstraZeneca
Pharmaceuticals (London, England), va Accela ChemBio (San Diego, CA).

Quy trinh chung

Phé NMR duoc ghi trén phd ké Varian Unity™ 400 (san phém cua Varian Inc.,
Palo Alto, CA) & nhiét do trong phong & 400 MHz déi véi proton. Do dich chuyén hoéa
hoc duge thé hién bang phén triéu (delta) so v&i dung méi con lai 1am chét chuln néi.
Hinh dang dinh la nhu sau: s, dinh don; d, dinh d6i; dd, cdp dinh do6i; t, dinh ba; q,
dinh bbn; m, da dinh; bs hodc br.s., dinh don rdng; 2s, hai dinh don; br.d., dinh d6i
rong. Phé khéi ion héa phun dién tir (Electrospray ionization mass spectra: ES) duogc
ghi trén thiét bi Waters™ ZMD (khi mang: nito; dung moi A: nuédc /0,01% axit
formic, dung méi B: axetonitril/0,005% axit formic; san phdm ctia Waters Corp.,
Milford, MA). Phé khéi phan giai cao (High resolution mass spectra: HRMS) duoc ghi
trén phd khéi ké thoi gian bay Agilent™ Model 6210 hoic 6220A. Néu cudong do cia
cac ion chira clo don hodc brom don dugc mo ta, ty 1€ cuong do mong doi dugc quan
sat (khoang 3:1 d6i vé6i ion chira 3°C1A7Cl va 1:1 d6i vé6i ion chira 7?Br/8!Br) va chi
cuong dd cia ion c6 khéi lwong thap hon duoc dua ra. Trong mét sé trudng hop, chi
cac dinh 'H NMR dai dién duoc dua ra.

Phuong phép séc ky ¢t duoc thuc hién véi silicagel Baker™ (40 microm; J.T.
Baker, Phillipsburg, NJ) hodc Silicagel 50 (EM Sciences™, Gibbstown, NJ) trong cot
thiy tinh hodc trong cot Flash 40 Biotage™ (ISC, Inc., Shelton, CT). Phuong phép séc
ky 1éng ap suit trung binh (medium pressure liquid chromatography: MPLC) dugc
thuc hién biang cach st dung hé théng tinh ché Biotage™ SP hodc thiét bi
Combiflash® Companion® 13 sin phim ctia Teledyne™ Isco™; cot Biotage™ SNAP
KPsil hoic Redisep Rf silic oxit (1 san phdm cta Teledyne™ Isco™) duéi 4p sudt
nito thip dugc st dung. Phuong phap sic ky 1éng tinh ning cao (high performance
liquid chromatography: HPLC) duoc thuc hién bing cach sir dung thiét bi Shimadzu™
10A LC-UV hoic thiét bi HPLC diéu ché Agilent™ 1100. Trir khi c¢6 chu thich khéc,
t4t ca cic phan tng dugc thuc hién trong moéi truong tro 14 khi nito str dung dung moi
khan. Ngoai ra, trir khi ¢6 chu thich khéc, tAt ca céc phan tng dugc thuc hién & nhiét

do trong phong (~23°C). Khi thuc hién phwong phap séc ky 16p mong (thin layer
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chromatography: TLC), R¢ dugc dinh nghia 13 ty 1& khoang céch di chuyén cta hop

chét chia cho khoang céch di chuyén cua dung moi rira gidi. R¢ (thoi gian luu).
Chiit ban diu

N6i chung, chit ban dau bt ky sau day c6 thé dugc diéu ché bang cach str dung
cac quy trinh dugc mb ta trén So dd 7 hodc 8 ctia Cong bd don yéu ciu cip patent My
56 2008/0132563, hodc theo cach khéac, bang cach st dung quy trinh duge md ta trén
So dd 2, 3 hoic 8 ctia Cong bb don yéu ciu cip patent M§ sb 2007/0259821. Cu thé
hon, chét ban diu dugc sit dung trong phin Vi du thuc hién sang ché sau day c6 thé
dugc diéu ché bing cach st dung céc quy trinh dugc md ta trong tai liéu vién din

tuong ung hodc dugc mua tir nha san xuat tuong ting.

4-(5-bromo-2-clo-benzyl)-phenol c6 thé dwoc didu ché bing cac quy trinh duoc
md ta trong Vi du III ctia EP1828216B1.

4-bromo-1-clo-2-(4-etoxy-benzyl)-benzen va (5-bromo-2-clophenyl)(4-
etoxyphenyl)-metanon c6 thé 13 san phdm cta Shanghai Haoyuan Chemexpress Co.,

Ltd., Thugng Hai, Trung Quéc.
Céc chét ban diu sau duoc didu ché nhu mé ta dudi day.

4-(5-bromo-2-clo-benzyl)-phenol.

Dung dich chira 4-bromo-1-clo-2-(4-etoxy-benzyl)-benzen (5,0g, 15,35mmol)
trong diclometan (20,0ml) dugc lam lanh t6i 0°C trong méi trudng nito dugc bd sung
nhd giot dung dich bo tribromua 1M trong diclometan (17,0ml, 17,0mmol) trong 30
phut. Sau khi thém hét, hdn hop phan ing dugc d& 4m t6i nhiét d6 trong phong qua
dém (~16 gi®). Hon hop phan tmg duge 1am lanh téi 0°C va t6i bang dung dich axit
clohydric 1N trong nudc. Hdn hop tao ra dugc khudy trong 30 phut va chiét bang cach
stt dung diclometan. Lép hitu co duge tich ra va 16p nudc dugc chiét hai 1in bing
diclometan. Céc 16p hitu co két hop dugc lam kho bang magie sulfat, loc va c6 duéi ap
suit giam. HOn hop phan tmg duoc tinh ché bang cach séc ky nhanh trén silicagel st
dung thiét bi sic ky tw ddng ISCO (cdt chira 120g silicagel) va rira giai bing gradien 0
dén 100% etyl axetat trong heptan dé thu duoc 3,53g san phdm cén thiét (hiéu suét
77%). 'H NMR (400 MHz, metanol-ds) delta ppm 3,94 (s, 2H), 6,70 (d, J=8,6 Hz,
2H), 6,98 (d, J=8,4 Hz, 2H), 7,23 - 7,34 (m, 3H).
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Quy trinh khéac:

Dung dich chira 4-bromo-1-clo-2-(4-etoxy-benzyl)-benzen (10,0g, 30,71mmol)
trong diclometan (40,0ml) dwgc 1am lanh t6i 0°C trong méi trudng nito dwoc bd sung
nho giot dung dich bo triclorua 1M trong diclometan (34ml, 34,0mmol) trong 30 phuit.
Sau khi thém hét, hdn hop phan tmg dugc dé 4m t6i nhiét do trong phong qua dém
(~16 gi®). Hon hop phéan tng duge 1am lanh t&i 0°C va dung dich axit clohydric 1N
trong nuéc duge bd sung vao. Hon hop tao ra dwgc khudy trong 30 phit va sau d6
chiét bang céch st dung diclometan. L6p hitu co dugc tach ra va 16p nude duge chiét
hai 14n bang diclometan. Céc 16p hitu co két hop duoc lam kho bing magie sulfat, loc
va ¢d dudi ap suét giam. Phuong phap TLC cho thdy mirc do chuyén héa chi 1a 50%.
Chét thé duogc hoa tan lai trong diclometan (40ml), 1am lanh t6i 0°C, va dung dich bo
tribromua 1M trong diclometan (31ml, 31mmol) dugc bd sung nhé giot vao. Hén hop
phan tmg dugc dé 4m t6i nhiét do trong phong trong ngay nghi cubi tudn (~55 gio).
Hon hop phan tmg dugc 1am lanh t6i 0°C va dung dich axit clohydric IN trong nudc
duoc bd sung nhd giot vao. Hon hop tao ra duogc khudy trong 30 phit va sau d6 chiét
bang cach st dung diclometan. Lép hitu co duogc tach ra va 16p nude duge chiét hai
lin bing diclometan. Céc 16p hitu co két hop duge lam kho bang magie sulfat, loc va
cd dudi 4p sult giam. H3n hop phéan ting dugc tinh ché bang cach sic ky nhanh trén
silicagel st dung thiét bi sic ky tu dong ISCO (cbt chira 120g silicagel) va rira giai
bang gradien 0 dén 100% ety axetat trong heptan. 9g (hiéu suit 98%) san phim mong

mudn dugce diéu che dudi dang chat rin mau trang.

[4-(5-Bromo-2-clo-benzyl)-phenoxy]-tert-butyl-dimetyl-silan.

Dung dich chira 4-(5-bromo-2-clo-benzyl)-phenol (9,01g, 30,28mmol) hoa tan
trong N,N-dimetylformamit (100ml) va 1am lanh t6i 0°C (b& nudc d4) duge bd sung
imidazol (4,53g, 66,6mmol) va 4-dimetylaminopyridin (370mg, 3,03mmol). tert-
butylclodimetylsilan (6,85g, 45,4mmol) dugc bd sung vao va bé nuéc da duge 14y di.
Hodn hop phan tmg duoc dé khudy & nhiét do trong phong qua dém (~16 gid), nude
(400ml) duge bd sung vao va hdn hop tao ra dugc chiét bang etyl axetat (200ml). Lép
nuée duge chiét hai 1an nita bing etyl axetat (200ml). Céc 16p hiru co két hop duogc
rira bang nudc (200ml), nuée mudi (200ml), 1am khd bang natri sulfat, loc va ¢b duéi

&p suat giam. Chét tho duogc tinh ché bang cach sic ky nhanh trén silicagel bang cach
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str dung thiét bi sic ky tu dong ISCO (cot chira 120g silicagel) va rira giai bing
gradien 0 dén 50% etyl axetat trong heptan. 12,4g san phdm (hiéu suit 99%) duoc diéu
ché dudi dang dau trong. 'H NMR (400 MHz, clorofom-d) delta ppm 0,18 (s, 6 H),
0,97 (s, 9H), 3,96 (s, 2H), 6,77 (d, /=8,4 Hz, 2H), 7,01 (d, J=8,4 Hz, 2H), 7,17 - 7,30
(m, 3H).

Diéu ché hop chit trung gian

DPiéu ché hop chdt trung gian cé céng thirc ((2R.3R,4S.5R)-6-alyloxy-3.4,5-tris-

benzyloxy-tetrahydro-pyran-2-yl)-metanol (I-1a):

OCH,Ph

1-1a

Huyén phil chira D-glucoza (1,2kg, 6,6mol), axit triflometan sulfonic (12ml) va
rugu alylic (5 L) dugc gia nhiét & 80°C trong 3 ngay. Hn hgp niy duoc 1am ngudi téi
nhiét dJ trong phong, chét d& bay hoi dugc loai bo trong chan khong va phén can dugc
hoa tan trong N,N-dimetylformamit (8 L). Hdn hop nay dugc chia thanh bn phin
bing nhau va mdi phin duogc bd sung trityl clorua (463g, 1,67mol) va trietylamin
(231ml, 1,67mol). Hién twong phat nhiét nhe dwoc quan sit trong khi bd sung
trietylamin. Hon hop phan tmg dugc khudy trong 2 ngay & 30°C va sau d6 mbi hdn
hop phan tng duoc chia d6i dé thu dugce tAm hdn hop phan tng bang nhau. M&i hén
hop phan tng nay duoc bd sung benzyl clorua (300ml, 2,60mol), sau d6 bd sung timg
phan natri hydrua (102,5g, 2,60mol) trong khi duy tri nhiét do phan Gng ndm trong
khoéng tir 40 d&én 50°C. Sau khi thém hét, hdn hop phan tmg dwoc khudy & nhiét do
trong phong trong 20 gi. Mdi hdn hop phan tng duge rét 1én nude da/nuée (2 L) va
chiét bang etyl axetat (2,5 L). Mdi pha hitu co dugc rira bang nuéc mudi bao hoa/nuée
(1:1, 2 x 2 L), két hop va lam khd bing magie sulfat (san phdm c6 R¢ 0,85 trong hdn
hop hexan/etyl axetat theo ty 16 3:1 ).. Sau khi loc va 1am bay hoi, phin cin dugc hoa
tan trong hdn hop gdm diclometan (16 L) va metanol (4 L). Hén hop nay dugc chia
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thanh 5 phan bang nhau va m&i phin dugc bd sung axit sulfuric (32ml). Hdn hop phan
tmg dugc khudy trong 3 gidy, dugc rira bing nuéc mubi/dung dich natri hydroxit 2M
trong nuée (1:1, 2 x 2 L), két hop va lam kho bing magie sulfat. Sau khi loc va co
trong chan khéng, phin cin duoc tinh ché thém trén silicagel rira giai bing 30% etyl
axetat trong toluen dé thu dugc hop chit trung gian c6 cdng thirc (I-1a) dudi dang hdn
hop anome (1,77kg, hiéu sudt 54% so v6i D-glucoza). R 0,15 trong hdn hop
hexan/etyl axetat theo ty 1€ 3:1.

Diéu ché hop chdt trung gian co cong thire ((3S,4S,5R)-6-alyloxy-3,4, 5-tris-benzyloxy-

2-hydroxymetyl-tetrahydro-pyran-2-yl)-metanol (I-1b):

Dung dich chtra dimetylsulfoxit (87ml, 1,22mol) trong diclometan (160ml)
dugc bd sung nhé giot vao dung dich chira oxalyl clorua (64,7ml, 0,76mol) trong
diclometan (2,5 L) & -78°C. Sau khi thém hét, dung dich chira hop chét trung gian c6
cdng thirc (I-1a) (287g, 0,59mol) trong diclometan (500ml) duge bd sung nhé giot vao
& -78°C. Sau khi thém hét, hdn hop phan tmg dugce khudy trong 30 phut va trietylamin
(417ml, 2,9mol) duge bd sung nhé giot vao. Sau khi thém hét, hdn hop phéan ng dugc
dé ty 1am 4m t6i nhiét d6 trong phong. Sau d6, hdn hop phan tmg duge rira bing dung
dich axit clohydric 1M trong nuéc (2 L) va nuéc (2 L), va sau 6 1am khé bang magie
sulfat. Quy trinh phén tng ndy duoc l3p lai trén sau hdn hop phan Gng bing nhau va
sau khi 1am kho chiing duge két hop va lam bay hoi @& tao ra aldehyt duéi dang dau
mau vang (1,71kg). Dau nay dugc hoa tan trong isopropanol (2,57 L) va chia thanh 7
phén bing nhau. M3i phin nay dugc bd sung dung dich formaldehyt 37% trong nudc
(0,79 L, 10mol), sau d6 bd sung nho giot dung dich chira natri hydroxit (32g, 0,8mol)
trong nuéc (130ml). Sau khi thém hét, hdn hop phan tmg duoc khudy & nhiét do trong
phong trong 2 ngay. Hdn hop phan tng dugc pha lodng bing nuéc mubi (2 L) va chiét
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bang etyl axetat (2 L). Pha hitu co dugc rira tiép bing dung dich natri bicacbonat bao
hoa trong nuée (2 L), nuée mudi (2 L) va sau d6 1am kho bing magie sulfat. Céc pha
hiru co ctia bay hdn hop phan ting duge két hop, 1am bay hoi va phin can duge tinh
ché trén silicagel (rira giai bang hdn hop hexan trong etyl axetat theo ty 16 4 : 1 dén 1 :
1) @ thu dugc hop chét trung gian ¢ cong thic (I-1b) dudi dang hdn hop anome
(980g, hidu suit 53% qua hai buéc). Rr 0,57 va 0,60 trong hdn hgp hexan/etyl axetat
theo ty 1€ 1:1.

(3S,4S,5R)-6-alyloxy-3,4,5-tris-benzyloxy-2, 2-bis-(4-metoxy-benzyloxymetyl)-

OMe
MeO
Ol
0 =0 O\/\
Bno™ Y O

OBn

tetrahydro-pyran (I-1c):

Bn

(I-1¢)

Diol ban dau [((3 S,4S,5R)-6-alyloxy-3,4,5-tris-benzyloxy-2-hydroxymetyl-
tetrahydro-pyran-2-yl)-metanol (I-1b: 10g, 19,208mmol) dugc hoa tan trong N,N-
dimetylformamit (70ml) va lam lanh t6i 0°C. Natri hydrua (dich phin tan 60% trong
diu khoéng, 1,69g, 42,3mmol) dugc bd sung vao va hon hop phan tmg duoc dé khudy
& 0°C trong 1 gid truéc khi b sung 1-bromometyl-4-metoxy-benzen (5,96ml,
40,3mmol). Sau d6, hdn hgp phan tmg dugc gia nhiét téi 60°C qua dém. Hon hop nay
duge lam ngudi t6i nhiét do trong phong va phan tmg duoc toi bang nudc va chiét
bang etyl axetat (2 14n). Cac 16p hitu co két hop duoc rira biang nuée, nuée mudi, lam
kho bang natri sulfat, loc va ¢ duéi &p suit giam. Sau d6, hdn hop phéan Gng dugce sic
ky trén silicagel (rtra giai bang gradien 0 dén 80% etyl axetat trong heptan) dé thu
duoc 7,55g (hiéu suat 52%) san phédm c6 cong thire (I-1c). MS 778,8 (M + NH4*; kidu

ion duong).
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(3R, 4S,5S)-3,4, 5-tris-benzyloxy-6, 6-bis-(4-metoxy-benzyloxymetyl)-tetrahydro-pyran-

2-0l (I-1d):

(-1d)

Dung dich chira chit ban dau ((35,48,5R)-6-alyloxy-3,4,5-tris-benzyloxy-2,2-
bis-(4-metoxy-benzyloxymetyl)-tetrahydro-pyran (I-1c: 7,55g, 9,92mmol) trong

metanol (60ml) va diclometan (20ml) & nhiét d6 trong phong duoc bd sung paladi (II)
clorua (528mg, 2,98mmol) va hdn hop tao ra dugc khudy & nhiét do nay trong 4 gio.
TLC cho thiy su tao ra nhanh ciia san phim phan cuc hon. Hon hgp phan tmg dugc
loc qua Xelit® va ¢d duéi ap sult giam. Chét thd duoc sic ky trén silicagel, rira giai
bang gradien 0 dén 80% etyl axetat trong heptan dé thu duoc 5,6g san phdm c6 cong
thirc (I-1d) (hiu suit 78%). MS 738,8 (M + NH4"; kiéu ion duong).

(3R, 4S,55)-3,4, 5-tris-benzyloxy-6,6-bis-(4-metoxy-benzyloxymetyl)-tetrahydro-pyran-

2-on (I-1e):
2 o L
o/
o~ 0

MeO :

(Lle)

Dung dich chira oxalyl diclorua (1,9ml, 23mmol) trong diclometan (65ml) & -

78°C dugc bd sung dung dich chira dimetyl sulfoxit (3,3ml, 47mmol) trong diclometan
(5ml) va dung dich tao ra duoc khudy & nhiét d6 nay trong 30 phut. Dung dich chira
chit ban ddu ((3R.4S,5 S)-3,4,5-tris-benzyloxy-6,6-bis-(4-metoxy-benzyloxymetyl)-
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tetrahydro-pyran-2-ol c6 cong thtuc (I-1d, 5,6g, 7,7mmol) trong diclometan (15,0ml)
dugc thém nhé giot vao va hdn hop tao ra dugc khudy trong 30 phut dé nhiét do tang
t6i -60°C. Trietylamin (9,7ml, 69,5mmol) dwgc bd sung nhé giot vao va hdn hop nay
duge d 4m t6i 0°C trong 1 gid. Phan ting dugc t6i bang cach bd sung dung dich
amoni clorua bdo hoa trong nuéc va pha hitu co dugc lam khd bing magie sulfat, loc
va cd dudi ap sult giam. Chét tho dugce tinh ché bang céach sic ky nhanh trén silicagel
rira giai bang gradien 0 dén 60% etyl axetat trong heptan dé thu dugc san phim c6

cdng thirc (I-1e) (4g, hidu suit 72%).

'H NMR (400 MHz, clorofom-d) delta ppm 3,24 (d, /<10 Hz, 1 H), 3,40 — 3,47
(m, 2 H), 3,74 (s, 3 H), 3,77 (s, 3 H), 3,86 (d, /<10 Hz, 1 H), 4,07 (d, J=8,6 Hz, 1 H),
4,15 (d, J=9,6 Hz, 1 H), 4,35 — 4,55 (m, 6 H), 4,65 - 4,72 (m, 2 H), 4,82 (d, J=11 Hz,1
H), 4,87 (d, J~=11,2 Hz, 1 H), 5,10 (d, J/~11,1 Hz, 1 H), 6,74 — 6,79 (m, 2 H), 6,81 —
6,85 (m, 2 H), 7,11 (dd, J=7,0, 2,5 Hz, 2H), 7,17 - 7,41 (m, 17 H).

Metoxy-metyl-amit _cua _axit (2R, 3S,4S)-2,3,4-tris-benzyloxy-5-hydroxy-6-(4-metoxy-

benzyloxy)-5-(4-metoxy-benzyloxymetyl)-hexanoic _(I-1g) va/hodc (3R, 4S.5S5)-3,4,5-

tris-benzyloxy-6,6-bis-(4-metoxy-benzyloxymetyl)-2-(metoxy-metyl-amino)-tetrahydro-
pyran-2-ol (I-1f):

CH,

O OMe —_— @) - - O/\O
o~ O

s 2;% Wedy

(-1g) (I-1f)

Dung dich chia lacton ((3R,4S,5S)-3,4,5-tris-benzyloxy-6,6-bis-(4-metoxy-
benzyloxymetyl)-tetrahydro-pyran-2-on (I-le: 10,4g, 14,5mmol) va N,O-dimetyl-
hydroxylamin hydroclorua (1,77g, 29,0mmol) trong diclometan (100ml) & 0°C duoc
bb sung nho giot dung dich trimetyl nhém 2,0M trong hexan (14,5ml, 29,0mmol) va
dung dich tao ra dugc khudy & nhiét d6 trong phong trong 16 gio. Hon hgp phéan tng
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dugc lam lanh t6i 0°C va tdi bang cach bd sung tir tr dung dich axit clohydric IN
trong nudc. Hon hop tao ra dugc dé khudy trong 1 gid. Pha hitu co duge tach ra va
dugc rira bang dung dich axit clohydric 1N trong nudc, 1am khé bing natri sulfat, loc,
va ¢ dudi 4p sudt giam. Chét tho dugce tinh ché bing phuong phap sic ky &p suét
trung binh (gradien 5 dén 40% etyl axetat trong heptan) @ thu duoc 6,5g (58%) san
phim.

'H NMR (400 MHz, clorofom-d) delta ppm 2,62 (br. s, 1 H), 2,94 (br. s., 3 H),
3,23 (br. s., 3 H), 3,42 (d, J=9,4 Hz, 1 H), 3,50 - 3,60 (m, 3H), 3,75 (s, 3 H), 3,77 (s, 3
H), 4,03 (d, J=6,9 Hz, 1 H), 4,20 (dd, J=6,9, 3,3 Hz, 1 H), 4,31 - 4,44 (m, 5 H), 4,46 —
4,51 (m, 2H), 4,53 (d, /=12 Hz, 1 H), 4,66 (d, /=12 Hz, 1 H), 4,80 (br. d, J=11,5 Hz, 1
H), 4,87 (d, J=11,4 Hz, 1 H), 6,77 - 6,83 (m, 4 H), 7,15 - 7,35 (m, 19 H). ((M+H"]
780,8, kiéu ion duong; [M+HCO,] 824,7, kiéu ion 4m). HRMS theo Iy thuyét déi véi
C4sHs4NO1o (M+H") 780,3742, theo thyc nghiém 780,3708.

(4S,5S5)-3,4, 5-tris-benzyloxy-2-[4-clo-3-(4-etoxy-benzyl)-phenyl]-6,6-bis-(4-metoxy-
benzyloxymetyl)-tetrahydro-pyran-2-ol (I-1i):

CH,CH,0

OBn
PMBO.
:: : OBn
PMBO~  OBn
(-1i)

n-Butyl lithi (1,0ml, 2,5 M/hexan, 3,25 dwong lugng) dugc bd sung nhd giot
(ctr 5 gidly 1 giot) vao dung dich dugc loai khi bing oxy (trong lo vi séng Biotage™
dung tich 10-20ml dwgc lam khé trudc va day kin bang nip clia n6 va dé trong dong
khi nito duong) chira 4-bromo-1-clo-2-(4-etoxy-benzyl)-benzen (815mg, 3,25 duong
lugng) trong tetrahydrofuran khan (2,9ml) & -78°C va dung dich tao ra duoc khudy &
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nhiét do nay trong 1 gio nita. Dung dich chira metoxy-metyl-amit cua axit (2R,3S,4S)-
2,3 4-tris-benzyloxy-5-hydroxy-6-(4-metoxy-benzyloxy)-5-(4-metoxy-
benzyloxymetyl)-hexanoic c¢é cong thirc (I-1g) (600mg) trong tetrahydrofuran khan
(1,45ml) dugc bd sung nhé giot trong 1,3 gi& bang cach st dung bom tiém va hdn hop
tao ra dugc khudy & -78°C trong 1 gidr trude khi dé 4m t6i -25°C trong 14 gi¢ (trong
binh Dewar sau, day bﬁng 14 nhém dé duy tri nhiét d6 lanh; kich thuéc ctia Dewar:
duong kinh ngoai 10cm, duong kinh trong 8cm, chiéu cao 9cm). Dietyl ete dugc bd
sung vao va phan tng dugc toi bing cach bd sung nhé giot dung dich axit clohydric
1M trong nuéc. Hon hop hai pha tao ra duoc khudy & nhiét do trong phong trong 15
phut. Pha hitu co duoc tach ra, rira bé‘mg nuéc mudi, [am khod b%mg magie sulfat, loc va
cd. Séc ky trén silicagel bang cach st dung gradien 10 dén 40% etyl axetat trong
heptan dé thu dwoc san phdm dudi dang hdn hop céc chit dong phén (280mg, hiéu
suit 38%).

HRMS theo 1y thuyét d6i véi CsoHsiO10CINa (M+Na") 987,3845, theo thuc nghiém
987,3840.

{(28,35)-2,3,4-tris-benzyloxy-35-[4-clo-3-(4-etoxy-benzyl)-phenyl]-6,8-dioxa-
bixyclo[3.2.1]oct-1-yl}-metanol (I-1k):

OCH,CH,

Cl

OBn
O o

HO
OBn

(_)Bn
(I-1k

Dung dich chita hop chit trung gian I-1i (1,46g) trong diclometan (3 Iml) dugce
bb sung anisol (900pl, ~5 dwong lugng), sau d6 bd sung 31ml dung dich chira 20%

axit trifloaxetic trong diclometan va hdn hop tao ra duge khudy & nhiét d6 trong phong
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trong 1 gio. Hon hop nay dugc cd va chét thd dugc séc ky trén silicagel bing cach st
dung gradien 10 dén 30% etyl axetat trong heptan dé thu dwoc san phim dudi dang
hdn hop cac chét ddng phan (670mg, hiéu sut 63%).

HRMS theo ly thuyét dbi véi CasHasO7Cl (M+HY) 707,2770, theo thuc nghiém
707,2765.

(18,28,3S,4R, 58)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-hydroxymetyl-6,8-dioxa-
bixyclo[3.2.1]octan-2,3,4-triol (14) va (1S,2S,3S,4S.5S)-5-[4-clo-3-(4-etoxy-benzyl)-
phenyl]-1-hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol (1B):

OCH,CH,

_OH

~OH

OH

(1A) (1B)

Dung dich chtra {(2S,35)-2,3,4-tris-benzyloxy-5-[4-clo-3-(4-etoxy-benzyl)-
phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-1-yl }-metanol (I-1k: 335mg) trong
etanol/tetrahydrofuran (10ml, 4/1 thé tich) dugc bd sung 14n luot axit formic (420,
22 duong lugng) va mudi paladi (208mg, 4 dwong luong) va hdn hop tao ra duogc
khudy & nhiét do trong phong. Sau 1 gid, axit formic bd sung (420pl, 22 duong lugng)
va mudi paladi (208mg, 4 duong lugng) dugc bd sung vao va hdn hop nay duge dé
khudy trong 1 gir nita & nhiét do trong phong. Paladi dugc loc va hdn hop thd thu
dugc sau khi 1am bay hoi dung méi dugc tinh ché bang phwong phap HPLC diéu ché.

Phuong phap HPLC diéu ché: cot C18 Gemini d4do pha 5um 30 x 100 mm,

40ml/phut, gradien axetonitril/0,1% axit formic : nudc/0,1% axit formic; 25 dén 50%
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axetonitril/0,1% axit formic trong 18 phut; budc séng phét hién UV: 220nm. Phuong
phap HPLC nay cho thiy ty 16 chit ddng phan khong déi quang bing 1,1:1 (1A:1B).

(1A): (60mg, hiéu sult 29%); R, = 12,4 phut; cic phin doan chta san pham
duoc co dudi 4p sudt giam. Chét tho dugc két tia bing etyl axetat va heptan. Chét rin

mau trang tao ra dugc rira 2 lan bang heptan va lam kho dudi ap suat giam.

MS (LCMS) 437,3 (M+H*; kiéu ion dwong); 481,3 (M+HCOy; kiéu ion am).
'H NMR (400 MHz, metanol-ds) delta 7,43 (d, 1H, J = 1,9 Hz), 7,36 (dd, 1H, J = 8,3
va 2 Hz), 7,32 (d, 1H, ] = 8,3 Hz), 7,08-7,04 (m, 2H), 6,79-6,75 (m, 2H), 4,12 (d, 1H, J
= 7,5 Hz), 4,00 (s, 2H), 3,96 (q, 2H, J = 7,0 Hz), 3,81 (d, 1H, J = 12,5 Hz), 3,75 (dd,
1H, T = 8,3 va 1,3 Hz), 3,65 (d, 1H, T = 12,5 Hz), 3,63 (t, 1H, ] = 8,2 Hz), 3,57 (dd,
1H, J=7,5 va 1,3 Hz), 3,52 (d, 1H, J = 8,0 Hz), 1,33 (t, 3H, ] = 6,9 Hz). HRMS theo
Iy thuyét ddi v6i C2HasO7C1 (M+H™) 437,1361, theo thuc nghiém 437,1360.

(1B): (30mg, hidu sudt 15%); R, = 13,2 phut; céc phén doan chira san phim
duoc cb dudi ap sudt giam. Chit tho dugc két tia bing etyl axetat va heptan. Chét rin

mau trang tao ra dugc rira 2 1an bang heptan va lam khoé dudi ap suat giam.

MS (LCMS) 437,3 (M+H"; kiéu ion duong) 481,3 (M+HCOy, kiéu ion 4m). 'H
NMR (400 MHz, metanol-ds) delta 7,48 (d, 1H, J = 1,9 Hz) 7,40 (dd, 1H, J = 8,1 va
1,9 Hz), 7,32 (d, 1H, J = 8,3 Hz), 7,08-7,03 (m, 2H), 6,80-6,74 (m, 2H), 4,04-3,99 (m,
3H), 3,95 (q, 2H, J = 7 Hz), 3,89-3,81 (m, 4H), 3,73 (d, 1H, J = 12,5 Hz), 3,49 (d, 1H,
J=17,3 Hz), 1,32 (t, 3H, ] = 7 Hz). HRMS theo 1y thuyét d6i v6i CaaHz607Cl (M+H")
437,1361, theo thuc nghiém 437,1358.

(28,3R, 485,58, 6R)-2-[4-clo-3-(4-hydroxy-benzyl)-phenyl ]-6-hydroxymetyl-2-metoxy-

tetrahydro-pyran-3,4,5-triol.

Dung dich n-butyl lithi 2,5M trong hexan (15ml, 37,5mmol) dugc bd sung tir tir
vao dung dich dwoc khudy chta [4-(5-bromo-2-clo-benzyl)-phenoxy]-tert-butyl-
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dimetyl-silan (12,6g, 30,6mmol) trong 75ml THF khan (25ml) va dung dich toluen
(50ml) dugc 1am lanh & -78°C trong moi trudng nito. Sau khi khudy trong 30 phut sau
khi bd sung, dung dich nay dugc cho qua 6ng vao dung dich dang khudy chuta
(3BR,48,5R,6R)-3,4,5-tris-trimetylsilanyloxy-6-trimetylsilanyloxymetyl-tetrahydro-
pyran-2-on (18,6g, 40mmol) trong 50ml toluen & -78°C. 1,5 gid sau khi bd sung, hén
hop phan g dugc t6i & -78°C biang cach bd sung nhd giot 5ml metanol chira axit
metansulfonic (0,5ml) va hdn hop tao ra dwgc dé 4m t6i nhiét d6 trong phong qua dém
(~16 gi®). 4,5ml axit metylsulfonic trong 50ml metanol nita dugc bd sung nhé giot vao
& nhiét d trong phong va hdn hop phan tmg duogc khudy & nhiét d6 trong phong trong
24 gio nita. Dung dich natri bicacbonat bdo hoa trong nudc (300ml) va etyl axetat
(100ml) duge bd sung vao va hén hop tao ra dwoc khudy trong 1 gi0d. Céc l6p duogc
tach ra va 16p nudc dugce chiét hai 1an nita bang etyl axetat (100ml). Cac 16p hitu co
két hop dugc rira bang nude mudi, lam kho bang natri sulfat, loc va c6 duéi ap suét
giam. Chét thd dugc tinh ché bing cach sic ky nhanh trén silicagel bang cach sir dung
thiét bi séc ky tu dong ISCO (hai cot chira 120g silicagel) va rira gi4i bang gradien 0
dén 30% metanol trong diclometan. 4,2g (hiéu suit 33%) san phdm dugc didu ché
duéi dang chét rin mau tring nhat. LCMS 433 (M+Na*, kiéu ion dwong). '"H NMR
(500 MHz, METANOL-ds4) delta ppm 3,08 (s, 3 H), 3,10 (d, J=9,5 Hz, 1 H), 3,43 (t,
J=9,3 Hz, 1 H), 3,60 (ddd, J=9,9, 5,7, 2,0 Hz, 1 H), 3,76 (t, J=9,1 Hz, 1 H), 3,82 (dd,
J=12,0, 5,6 Hz, 1 H), 3,94 (dd, J=12,1, 1,8 Hz, 1 H), 3,96 - 4,10 (m, 2 H), 6,69 (d,
J=8,3 Hz, 2H), 7,02 (d, J=8,3 Hz, 2H), 7,37 (d, J=8,3 Hz, 1 H), 7,46 (dd, J=8,3, 2,0 Hz,
1 H), 7,54 (d, J=1,7 Hz, 1 H).

Metyl 1-C-[4-clo-3-(4-{[(2,6-diclophenyl)sulfonyl]oxy}benzyl)phenyl]-6-O-/(2,6-

diclophenyl)sulfonyl]-alpha-D-glucopyranosit

Dung dich chtra [(2S,3R,4S,5S,6R)-2-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-6-
hydroxymetyl-2-metoxy-tetrahydro-pyran-3,4,5-triol (4,2g, 10,22mmol) hoa tan trong
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2-metyl tetrahydrofuran (40ml) va 1am lanh téi 0°C duge bd sung trietylamin (4,27ml,
30,7mmol), k&m bromua (6,53g, 26,6mmol), sau d6 bd sung timg phin 2,6-
diclobenzensulfonyl clorua (0,610g, 2,48mmol). Hdn hop phan tng dugc d& 4m t6i
nhiét d6 trong phong va dé khuy qua dém (~16 gid). Phan tmg dugc 61 bing céch bd
sung dung dich axit clohydric 1N trong nuéc (100ml) va nuéc (100ml). Hon hgp phan
tmg dugc chiét bing cach sir dung etyl axetat (100ml) va 16p nu6e duge chiét bing
etyl axetat (100ml) mot 14n nira. Céc 16p hitu co Kkét hgp dugce rira bﬁng nude mubi,
1am khé bang natri sulfat, loc, va ¢6 dudi ap sudt giam. 5,6g (hiéu sult 66%) san phim
mong mudn dugc didu ché dudi dang chit rin mau tring nhat. '"H NMR (400 MHz,
metanol-ds) delta ppm 3,00 (s, 3 H), 3,03 (d, /=9,4 Hz, 1 H), 3,38 (t, /=9,5 Hz, 1 H),
3,71 (t, J=9,2 Hz, 1 H), 3,79 (ddd, J=10,1, 5,9, 1,5 Hz, 1 H), 4,00 - 4,14 (m, 2 H), 4,43
(dd, /~10,7, 5,9 Hz, 1 H), 4,55 (dd, J=10,8, 1,5 Hz, 1 H), 7,01 (d, J/=8,6 Hz, 2H), 7,16
(d, J=8,6 Hz, 2H), 7,24 - 7,30 (m, 1 H), 7,31 - 7,36 (m, 1 H), 7,44 - 7,61 (m, 7 H).

(2S8,3R,48S,58)-2-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-6, 6-bis-hydroxymetyl-2-metoxy-
tetrahydro-pyran-3,4,5-triol

Dung dich chta metyl 1-C-[4-clo-3-(4-{[(2,6-diclophenyl)sulfonyl]oxy}-
benzyl)phenyl]-6-O-[(2,6-diclophenyl)sulfonyl]-alpha-D-glucopyranosit (7g,
8,44mmol) hoa tan trong dimetylsulfoxit (35,3ml) dugc cho vio binh day tron ba cb
dung tich 250ml d3 1am khd trude, ¢ lip nhiét ké dé theo doi nhiét do trong binh.
Dung dich niy dugc bd sung 2,4,6-colidin (5,6ml, 42,2mmol) va hén hop phan tng
dugc gia nhiét & 127°C. Nhiét d9 trong binh dat t&i 123°C sau 20 phut, ¢ thoi diém do,
thiét bi gia nhiét duoc tit va sau 20 phit nita, binh dugc 14y ra khéi thiét bi gia nhiét va
hdn hop phan tng dwgc 1am ngudi t6i nhiét d6 trong phong va sir dung trong budc tiép

theo ma khong can xtt Iy hoc tinh ché thém.

Dung dich thd néu trén dugc bd sung etanol (70ml) va hdn hop tao ra duogc gia

nhiét & 55°C. Paraformaldehyt (5090mg, 169mmol) duge bd sung vao, sau d6 bd sung
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dung dich natri etoxit 21% trong etanol bién chit (15,8ml, 42,4mmol) va hdn hop tao
ra dugc dé khudy & 55°C trong 16 gid truée khi dwge 1am ngudi t6i nhiét do trong
phong. Phan tmg dugc tdi bang cich bd sung nuée (125ml) chira 18 dwong lugng
NaHSO; va hdn hop tao ra dugc khudy trong 90 phut. Chét d& bay hoi dugc loai bd
duéi ap sudt giam. Nude (625ml) dugc bd sung vao va hdn hop tao ra duge chiét bang
etyl axetat (250ml). Lép nudc dugc chiét 4 1an bing etyl axetat. Cac 16p hiru co két
hop dugce rira b%mg nude mudi, 1am kho bf?mg natri sulfat, loc va c6 dudi &p suét giam.
Hdn hop phan ting dugc tinh ché bang cach sic ky nhanh trén silicagel st dung thiét bi
sdc ky tu dong ISCO (hai cot chira 120g silicagel) va rira giai bing gradien 5 dén 25%
metanol trong diclometan. Chét thd dugc tinh ché bing phuong phap HPLC didu ché
trén c6t Phenomenex HILIC(Diol) 250 x 21,2mm Sum, Oria giai bing téc d6 dong
28ml/phit; pha dong A: Heptan va B: Etanol. San phim duoc rira giai bang cach st
dung gradien 5% etanol trong 1,5 phit va ting theo gradien tuyén tinh t6i 100% etanol
trong 8,5 phut dé tao ra san phdm c6 cong thirc (586mg, hidu suét 16%, thoi gian luu =
9,8 phiit). budc séng phat hién tir ngoai: 220nm. LCMS 439 (M-H*; kiéu ion am) 'H
NMR (400 MHz, METANOL-dy) delta ppm 3,03 (d, J=9,6 Hz, 1 H), 3,09 (s, 3 H),
3,74 (d, J=10,0 Hz, 1 H), 3,80 (d, J=11,9 Hz, 1 H), 3,87 - 3,97 (m, 4 H), 4,00 - 4,07
(m, 1 H), 4,14 (d, J=11,5 Hz, 1 H), 6,65 (d, J=8,4 Hz, 2H), 6,98 (d, J=8,4 Hz, 2H),
7,31 (d, J=8,4 Hz, 1 H), 7,45 (dd, J=8,4, 2,0 Hz, 1 H), 7,50 (d, J=1,8 Hz, 1 H).

(5-bromo-2-clophenyl) (4-etoxyphenyl)metanol.

O Cl O OEt
OO
OH

Binh phan tUng thich hgp dugc nap (5-bromo-2-clophenyl)(4-etoxyphenyl)
metanon (103,06mmol, 35,00g) va axetonitril (6,68mol, 350,00ml, 274,15g) dé thu

dugc dung dich trong. Dung dich nay dugc lam lanh t6i 0°C va natri bo hydrua
(128,82mmol, 4,87g) dwgc bd sung vao theo ting phin. Hon hop phan tmg dugc
khudy trong khoang 30 phut & 0°C, va sau d6 & nhiét d6 trong phong cho dén khi két
thuc (nhu duge xac dinh bang cach phan tich HPLC).

Hdn hop phan tmg dugc bd sung nude (40ml), sau d6 bd sung nudc mudi

(50ml). Céc 16p duge lic cing nhau, dé ling va sau d6 dugc tach 16p. Pha hiru co duoc
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cd t6i khi thu dugc diu. Metyl tert-butyl ete (200ml) dwoc bd sung vao, sau d6 bd
sung tr tr dung dich axit clohydric 1N. Hién tugng thoat khi manh dugc quan sat. Cac
16p duge lic ciing nhau, dé ling va sau d6 duoc tach 16p. Pha hitu co duge rira bing
nude mudi (50ml), lam kho béng magie sulfat, loc va co dé thu duoc san phém tho

duéi dang chit rin mau vang nhat (35,38g, hiéu suét 100%).

'H-NMR (400 MHz, dimetylsulfoxit-d6) delta 7,84 (d, 1H, J = 2,5 Hz), 7,47 (dd, 1H, J
=8.5,2,5 Hz), 7,33 (d, 14, 8,5 Hz), 7,21 (d, 2H, 8,5 Hz), 6,85 (d, 2H, 8,5 Hz), 5,88 (s,
1H), 3,97 (q, 2H, 7 Hz), 1,29 (t, 3H, 7 Hz).

2-(benzyloxy(4-etoxyphenyl)metyl)-4-bromo-1-clobenzen.

O Cl O OEt
OOy
o)

Binh ph&n tGng thich hgp dugc nap (5-bromo-2-clophenyl)(4-etoxyphenyl)
metanol (5,85mmol; 2,00g) va tetrahydrofuran (245,77mmol; 20,00ml; 17,72g) dé thu
dugc dung dich trong. Natri hydrua (8,78mmol; 351,22mg) dugc bd sung vio theo cac
phén nho d 1am giam dén mirc t6i thiéu téc do thoat khi hydro. Hon hop phan tng
duoc khudy trong khoang 30 phut & nhiét d6 trong phong, va sau d6 benzyl bromua
(8,78mmol; 1,05ml; 1,50g) duoc bd sung tir tir vao. Hdn hop phan tng duge dé khudy
& nhiét do trong phong cho dén khi két thiic (nhu dugc xdc dinh bang cach phan tich
HPLC).

Hdn hop phan tmg duoc bd sung dung dich axit clohydric 1N (10ml) va etyl
axetat (30ml). Cac 16p duoc lac cling nhau, dé ling va sau dé duoc tach 16p. Pha hiru
co duge rira bing dung dich natri clorua bdo hoa trong nuéc (10ml) va sau dé duogc

1am kho bing magie sulfat, loc va ¢b @& thu duoc san pham thé (3,12g).

Dau thoé dugc tinh ché bing cach sic ky nhanh trén silicagel, rira giai bing
gradien 0 dén 5% etyl axetat trong hexan dé thu dugc 1,98g san phidm duéi dang dau

trong (hiéu sudt 78%).
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'H-NMR (400 MHz, dimetylsulfoxit-d6) delta 7,78 (d, 1H, J = 2,5 Hz), 7,53 (dd, 1H, J
= 8,5, 2,5 Hz), 7,39 (d, 1H, 8,5 Hz), 7,36 — 7,25 (m, 7H), 6,90 (m, 2H), 5,72 (s, 1H),
4,48 (m, 2H), 3,99 (q, 2H, 7 Hz), 1,30 (t, 3H, 7 Hz).

BC-NMR (100 MHz, dimetylsulfoxit-d6) delta 158,2, 142,0, 137,8, 131,8, 131,5,
131,2, 131,0, 130,2, 128,7, 128,3, 127,6, 127,6, 120,5, 114,3, 77,8, 70,1, 63,0, 14,6.

2-(alyloxy(4-etoxyphenyl)metyl)-4-bromo-1-clobenzen.

O Cl O OEt
SO
o)
J

Binh phén ung thich hgp duoc nap (5-bromo-2-clophenyl)(4-etoxyphenyl)
metanol (2,93mmol; 1,00g) va tetrahydrofuran (122,89mmol; 10,00ml; 8,86g) dé thu

dugc dung dich trong. Natri hydrua (8,14mmol; 325,61mg) dugc bd sung vao theo cac
phan nhé dé 1am giam dén mirc t&i thiéu tdc do thoat khi hydro. Hon hop phan tmg
dugc khudy trong khoang 30 phat & nhiét do trong phong, va sau d6 alyl bromua
(8,55mmol; 0,740ml; 1,03g) duoc bd sung tir tir vao. Hon hop phan Gng dugc dé
khudy & nhiét d6 trong phong cho dén khi két thuc (nhu duge xac dinh bang cach phan
tich GCMS).

Hdn hgp phan tmg dugc bd sung dung dich axit clohydric IN (10ml) va etyl
axetat (20ml). Céc 16p dugc lic cing nhau, dé ling va sau d6 dugc tach 16p. Pha hitu
co duoc rira bang dung dich natri clorua bdo hoa trong nudc (10ml) va sau d6 duogc
1am kho bang magie sulfat, loc va ¢6 d& thu duge san pham thé (1,07g).

Dau thd duoc tinh ché bing cach séc ky nhanh trén silicagel rira giai bang
gradien 0 dén 5% etyl axetat trong hexan dé thu dugc 85 8mg san phdm dudi dang diu
trong (hiéu sut 77%).

'H-NMR (400 MHz, dimetylsulfoxit-d6) delta 7,75 (d, 1H,J=2,5Hz), 7,51 (dd, 1H, J
= 8,5, 2,5 Hz), 7,38 (d, 1H, 8,5 Hz), 7,23 (m, 2H), 6,88 (m, 2H), 5,92 (m, 1H), 5,65 (s,
1H), 5,26 (m, 1H), 5,18 (m, 1H), 4,01 — 3,93 (m, 4H), 1,30 (t, 3H, 7 Hz).

BC-NMR (100 MHz, dimetylsulfoxit-d6) delta 158,6, 142,5, 135,1, 132,2, 131,9,
131,6, 131,3, 130,4, 129,1, 120,8, 117,3, 114,7, 77,9, 69,4, 63,4, 15,0.
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((5-bromo-2-clophenyl) (4-etoxyphenyl)metoxy) (tert-butyl)dimetylsilan.

iiln Cl ii.ﬂ OEt
SO

OTBS

Binh phin ung thich hop duogc nap (5-bromo-2-clophenyl)(4-etoxyphenyl)
metanol (2,93mmol; 1,00g) va tetrahydrofuran (122,89mmol; 10,00ml; 8,86g) dé thu
dugc dung dich trong. Trietylamin (3,8 Immol; 0,530ml; 385,06mg) dugc bd sung vao
bing bom tiém, sau d6 bd sung tert-butyl dimetylsilyl triflometansulfonat (3,81 mmol;
0,875ml; 1,01g) & nhiét d¢ trong phong. Hdn hop phan tng dugce dé khudy & nhiét do
trong phong cho dén khi két thic (nhw duge xac dinh bang cach phan tich GCMS).

Hdn hop phan ting dugc bd sung nude da loai ion (10ml) va etyl axetat (20ml).
Céc 16p duoc lic cung nhau, dé léng va sau d6 dugc tach 16p. Pha hiru co dugc rira
bang dung dich natri clorua bio hoa trong nudc (10ml) va tiép d6 dwoc 1am kho bing

magie sulfat, loc va cd dé thu dugc san phim thé (1,45g).

Dau tho duge tinh ché bing cach sic ky nhanh trén silicagel rira giai bing
gradien 0 dén 5% etyl axetat trong hexan dé thu dugc 1,00g san phdm duéi dang dau
trong (hiéu suét 75%).

TH-NMR (400 MHz, dimetylsulfoxit-d6) delta 7,81 (d, 1H, J = 2,5 Hz), 7,46 (dd, 1H,J
=38,5, 2,5 Hz), 7,34 (d, 1H, 8,3 Hz), 7,24 (m, 2H), 6,85 (m, 2H), 6,00 (s, 1H), 3,95 (q,
2H, 7 Hz), 1,28 (t, 3H, 7 Hz), 0,85 (s, 9H), -0,02 (s, 3H), -0,06 (s, 3H).

BC-NMR (100 MHz, dimetylsulfoxit-d6) delta 157,8, 144,5, 134,0, 131,5, 131,2,
130,3, 129,7, 127,6, 120,3, 114,1, 71,7, 62,9, 25,5, 17,8, 14,6, -5,0, -5,2.

Vidu 1

(1S,28,3S,4R, 55)-5-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-1-hydroxymetyl-6,8-dioxa-
bixyclo[3.2.1]octan-2,3,4-triol
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Dung dich chira (2S,3R,4S,5S)-2-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-6,6-bis-
hydroxymetyl-2-metoxy-tetrahydro-pyran-3,4,5-triol (580mg, 1,32mmol) trong hén
hop gdm diclometan (5ml) of va 2-metyl-tetrahydrofuran (5ml) dugc bd sung axit
toluensulfonic lién két véi Silicagel Silicycle® duoc tao din xuét axit Si-Tosic (40-
63um, 0,68mmol/g) (1g) va hdn hop phan tmg dugc dé khudy & nhiét d6 trong phong
qua dém (~16 gi®). Hon hop ndy dugc loc qua nit Xelit® va nat nay duoc rira bang
diclometan:2-metyl-tetrahydrofuran (40ml; 1:1 thé tich). Chét thé dugc tinh ché bing
phuong phap HPLC diéu ché trén c6t Phenomenex Gemini NX 150 x 21,2 5mm, rta
gidi bing tdc do dong 28ml/phut; pha dong A: nudc chira chét cai bién 1% amoni
hydroxit va B: metanol chira chét cai bién 1% amoni hydroxit. San phdm dugc rira giai
bang cach sir dung gradien 5% metanol chira chit cai bién 1% amoni hydroxit trong
1,5 phit va ting theo gradien tuyén tinh t6i 100% metanol chira chit cai bién 1%
amoni hydroxit trong 8,5 phut dé tao ra san phidm c6 cong thuc (375 mg; hiéu suét
69,7%, thoi gian luu = 9,8 phat). LCMS 407 (M-H*, kiéu ion 4m). 'H NMR (500
MHz, METANOL-d4) delta ppm 3,56 (d, J=7,8 Hz, 1 H), 3,61 (d, J=7,3 Hz, 1 H), 3,66
(t, J=8,2 Hz, 1 H), 3,69 (d, J=12,4 Hz, 1 H), 3,79 (d, J=8,3 Hz, 1 H), 3,85 (d, J=12,4
Hz, 1 H), 4,01 (s, 2H), 4,16 (d, J=7,3 Hz, 1 H), 6,69 (d, J=8,3 Hz, 2H), 7,02 (d, J=8,3
Hz, 2H), 7,34 - 7,37 (m, 1 H), 7,37 - 7,41 (m, 1 H), 7,45 (d, J=1,5 Hz, 1 H).

Vidu 2

(IR,2S,3S.4R, 58)-3,4-diaxetoxy-I-axetoxymetyl-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-

6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cuia axit axetic

Dung dich chtoa (1S,2S,3S,4R,5S)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol (1A, 1,22g, 2,792mmol) trong
tetrahydrofuran (10ml) di 1am lanh t6i 0°C dugc bd sung N,N-diisopropyletylamin
(3,5ml, 20mmol) va 4-dimetylaminopyridin (0,25g, 2,0mmol). Anhydrit axetic
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(1,58ml, 16,8mmol) dugc bd sung tir tir vao dé nhiét do khong vugt qua 10°C va dung
dich tao ra dugc @ 4m t6i nhiét do trong phong va khudy qua dém (~16 gio). Etyl
axetat va dung dich axit clohydric IN trong nudc duge bd sung vao, pha hitu co dugc
tach ra va pha nudc dugc chiét ba 1dn bing etyl axetat. Cac 16p hitu co két hop duoc
rira bing nude mudi, lam khd bang magie sulfat, loc, va c6 duéi &p sut giam. San
phim thé dugc tinh ché bang cach sic ky nhanh trén silicagel sir dung thiét bj sic ky
tu dong Biotage (ct chita 50g silicagel) va rira giai bang 0 dén 100% etyl axetat trong
heptan. San phdm dugc tai két tinh bang céch st dung metanol néng (30ml) va dé
ngudi san phdm nay dé tao ra cdc méanh nhé mau trdng. Chét rin mau tring nay duoc
loc va rira bang 50ml metanol lanh dé thu duoc 590mg (hiéu sut 35%) chit rin két

tinh mau tréng (diém néng chay 134,3°C).

(LCMS) 622,4 (M+NH4"; kiéu ion duong). '"H NMR (400 MHz, clorofom-d) delta
ppm 1,39 (t, J=7,03 Hz, 3 H), 1,69 (s, 3 H), 1,98 (s, 3 H), 2,04 (s, 3 H), 2,09 (s, 3 H),
3,70 (dd, J=8,10, 1,46 Hz, 1 H), 3,93 - 4,02 (m, 2 H), 3,99 (d, J=7,03 Hz, 2H), 4,08 (d,
J=15,20 Hz,1 H), 4,42 (d, J=8,20 Hz, 1 H), 4,53 (d, J=12,50 Hz, 1 H), 5,28 (d, J=8,01
Hz, 1 H), 5,39 (t, J=8,30 Hz, 1 H), 5,48 (dd, J=8,6, 1 Hz, 1 H), 6,80 (d, J=8,79 Hz,
2H), 7,06 (d, J=8,79 Hz, 2H), 7,30 - 7,37 (m, 3H).

Nuéc loc duge ¢d dudi ap sudt giam. Chit rin nay dugc bd sung metanol
(~15ml) va hén hop thu duoc duge gia nhiét cho dén khi chit rén hoa tan. Dung dich
nay duoc dé ngudi va duge bd sung mam két tinh. Chét rén két tinh mau tring tao ra
duge loc va thu hdi dé thu duge thém 577mg (hiéu suit 34%) chét rén két tinh mau

tréng.

Vidu 3
(IR, 2S,38S,4R, 55)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-2,3,4-trilydoxy-6,8-dioxa-

bixyclo[3.2.1]oct-1-ylmetyl este clia axit axetic
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Dung dich dugc khqu manh chta (1S,25,3S,4R,5S)-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-1-hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol (1A,
0,481g, 1,Immol) trong colidin (2,5ml) d 1am lanh téi -35°C duoc bd sung nhé giot
trong 10 phut axetyl clorua (0,149ml, 2,1mmol). Sau 1 gi¥, metanol (0,5ml) duoc bd
sung vao va hon hop phan tng duge dé 4m t6i nhiét do trong phong. Hon hop thd
dugc cd dudi ap sudt giam va dong chung cit ba 14n bing toluen. Chit thd dugc tinh
ché bang cach sic ky nhanh trén silicagel bang cach st dung thiét bi sic ky tu dong
Biotage (cdt chita 50g silicagel) va rira giai bang gradien 0 dén 15% metanol trong

diclometan, thu dugc 456mg (hidu suit 87%) san phdm du6i dang chét rin mau tréng.

(LCMS) 523,3 (M+HCOO': kidu ion 4m). 'H NMR (400 MHz, METANOL-d) delta
ppm 1,35 (t, /=6,93 Hz, 3 H), 2,05 (s, 3 H), 3,52 (d, J=7,81 Hz, 1 H), 3,59 (dd, J=7,71,
1,46 Hz, 1 H), 3,63 (t, J=8,10 Hz, 1 H), 3,76 (dd, J=8,30, 1,27 Hz, 1 H), 3,98 (q,
J=6,96 Hz, 2H), 4,03 (s, 2H), 4,17 (d, J=12,7 Hz, 1H), 4,19 (d, J=8 Hz, 1H), 4,41 (d,
J=12,30 Hz, 1 H), 6,80 (d, J=8,79 Hz, 2H), 7,08 (d, J=8,79 Hz, 2H), 7,34 - 7,36 (m, 2
H), 7,40 (s, 1 H).

Vi dy 4

(IR,28S,3S,4R, 58)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-2, 3, 4-trihydoxy-6,8-dioxa-

bixyclo/3.2.1]oct-1-yImetyl este etyl este ciia axit cacbonic

Dung dich duogc khqu manh chtra (18S,28,3S,4R,5S)-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-1-hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol (1A,
288mg, 0,659mmol) trong colidin (6,6ml) da lam lanh t6i -35°C duge bd sung nhé giot
etylcloformat (0,112ml, 1,19mmol). Hén hop phan tng dwgc d& khudy qua dém &
nhiét d trong phong trong 10 phat. Phan ting duoc t6i bing dung dich axit xitric bdo
hoa trong nuéc va chiét bang etyl axetat (2 14n). C4c 16p hiru co két hop duogce rira bing

nuéc mudi, 1am kho bing magie sulfat, loc va cd dudi ap sudt giam. Chét thoé dugc
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tinh ché bang cach sic ky nhanh trén silicagel bang cach sir dung thiét bj sic ky tu
dong Biotage (cot chtra 50g silicagel) va rira giai bang gradien 0 dén 20% metanol
trong diclometan. 134mg (hiéu suit 40%) san phim mong mubn dudi dang chét rin

mau trang.

(LCMS) 526 (M+NH4": kiéu ion dwong). 'H NMR (400 MHz, METANOL-ds) delta
ppm 1,25 (t, J=7,1 Hz, 3 H), 1,35 (t, J=7,0 Hz, 3 H), 3,52 (d, J=7,8 Hz, 1 H), 3,59 (d,
J=7,8 Hz, 1 H), 3,61 - 3,66 (m, 1 H), 3,76 (d, J=8,2 Hz, 1 H), 3,98 (q, J=7,0 Hz, 2H),
4,03 (s, 2H), 4,15 (q, 2 H), 4,19 (d, J=7,8 Hz, 1 H), 4,23 (d, J=11,9 Hz, 1 H), 4,46 (d,
J=12,1 Hz, 1 H), 6,79 (d, J=8,6 Hz, 2H), 7,08 (d, J=8,4 Hz, 2H), 7,35 (s, 2H), 7,42 (s,
1 H).

Vidu 5

[Ds]-(18S,28,38,4R, 55)-5-/4-clo-3-(4-etoxy-benzyl)-phenyl]-1-hydroxymetyl-6,8-dioxa-
bixyclo[3.2.1]octan-2,3,4-triol

Dung dich chtra (18S,25,3S,4R,5S)-5-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol  (54mg, 0,13mmol) trong
axetonitril (0,5ml) dugc bd sung kali cacbonat (55mg, 0,40mmol), sau d6 bd sung
iodoetan-d5 (0,016ml, 0,198mmol). Hdn hop phan tmg dugc dé khudy & nhiét do trong
phong trong 4 gid va sau d6 gia nhiét t6i 50°C trong 16 gid. Phan ting dugc tdi bing
nude (20ml) va hdn hop tao ra duge chiét 3 14n bang etyl axetat (20ml). Cac 16p hitu
co két hop dugc rira bing nuée mudi, lam kho bang natri sulfat, loc va c6 dudi ap suét
giam. Chét tho dugc tinh ché bing cach séc ky nhanh st dung thiét bi séc ky tu dong
ISCO (cdt chira 4g silicagel), rira giai bang gradien 0 dén 23% metanol trong
diclometan. 28,3mg (hiéu sudt 48%) san phim mong mubn dugc didu ché dusi dang

chit rin mau tring. LCMS 486 (M+HCO;, kidu ion 4m). 'H NMR (400 MHz,
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METANOL-d4) delta ppm 3,52 (d, J=7,8 Hz, 1 H), 3,57 (dd, J=7.4, 1,0 Hz, 1 H), 3,62
(t, 1=8,2 Hz, 1 H), 3,66 (d, J=12,3 Hz, 1 H), 3,75 (d, J=8,2 Hz, 1 H), 3,81 (d, J=12,5
Hz, 1 H), 4,01 (s, 2H), 4,12 (d, J=7,4 Hz, 1 H), 6,77 (d, J=8,8 Hz, 2H), 7,06 (d, J=8,6
Hz, 2H), 7,31 - 7,34 (m, 1 H), 7,34 - 7,39 (m, 1 H), 7,43 (d, J=1,8 Hz,1H).

Vidu 6

2-{4-[2-clo-5-((1S,28,3S,4R, 5S)-2, 3, 4-trihydroxy-1-hydroxymetyl-6.8-dioxa-

bixyclo[3.2.1]oct-5-yl)-benzyl]-phenoxy}-etyl este cua axit axetic

0

O\/\O/U\

Dung dich chira (18,28,3S,4R,55)-5-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol (38mg, 0,093mmol) trong
axetonitril (0,9ml) dugc bd sung kali cacbonat (40mg, 0,28mmol), sau d6 bd sung 2-
bromo-etyl este cia axit axetic (0,012ml, 0,112mmol) va hdn hop tao ra dugc gia nhiét
t6i 50°C trong 72 gio. Phan tng cho thiy sy tao thanh mot lugng nhé san pham nhung
phén 16n chit ban diu van con. 2 duong luong 2-bromo-etyl este clia axit axetic nita
duoc bd sung vao va hdn hop ndy dugc gia nhiét & 50°C trong 24 gid nita. Nudce
(20ml) va etyl axetat dugc bd sung vio, hai pha dugc tach ra va pha nudc duoc chiét 3
lin bang etyl axetat (20ml). Cac 16p hitu co két hop dwgc rira bang nude mudi, 1am
kho bing natri sulfat, loc va c6 dudi ap suét giam. Chét thd duoc tinh ché bing cach
sic ky nhanh trén silicagel bang c4ch sir dung thiét bi sdc ky tw dong ISCO (cot chira
4g silicagel) va rira giai bang gradien 0 dén 30% metanol trong diclometan, thu dugc
10mg (hidu sult 22%) san phdm hén hop mong muén ~2:1 ¢6 14n mdt it hop chét
khong x4c dinh duge. LCMS 539 M+HCOO, kiéu ion 4m).

Hop chéit nay duoc tinh ché bing cach sic ky HPLC trén c6t Phenomenex Lux
Cellulose-2 5um, rira giai bing tbc d6 dong 28ml/phut va pha dong A: heptan va B:
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etanol. San phidm duoc rira giai bing cach st dung gradien 5% etanol trong 2 phut va

ting t6i 100% etanol & thoi diém 10,0 phut dé tao ra 1,1mg san phdm mong mubn.
(LCMS kiéu ion duong M+Na+ = 517)

"H NMR (500 MHz, METANOL-d4) delta ppm 2,07 (s, 3 H), 3,56 (d, J=7,8 Hz, 1 H),
3,58 -3,63 (m, 1 H), 3,64 - 3,72 (m, 2 H), 3,79 (d, 1 H), 3,85 (d, J=12,4 Hz, 1 H), 4,06
(s, 2H), 4,13 - 4,19 (m, 3H), 4,36 - 4,41 (m, 2 H), 6,82 - 6,88 (m, 2 H), 7,09 - 7,15 (m,
2H), 7,35 -7,43 (m, 2 H), 7,47 (d, J=2,2 Hz, 1 H). LCMS (ES"): 495,4 (M+H").

Vidu7

(1S,28,3S,4R,55)-5-{4-clo-3-[4-(2-hydroxy-etoxy)-benzyl]-phenyl}- 1-hydroxymetyl-
6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol

Dung dich chua (18S,2S5,3S,4R,5S)-5-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol (14mg, 0,034mmol) trong
axetonitril (0,5ml) dugc bd sung kali cacbonat (14mg, 0,1mmol), sau d6 bd sung (2-
bromo-etoxymetyl)-benzen (0,010ml, 0,063mmol) va hdn hop phan tng duoc gia
nhiét t6i 50°C trong 24 gid. Phan tng cho thdy sy tao thanh mot lwong nhé san phdm
nhung phén 16n chét ban diu vin con. 3 dwong luong kali cacbonat nita duge bd sung
vao, nhiét 40 duoc ting t6i 83°C va hdn hop phan tng duoc khudy trong 5 gid nita.
Hon hop phin tng dugc 1dm ngudi téi nhiét dd trong phong, nuéc (20ml) va etyl
axetat dugc bd sung vao, pha hitu co duoc tich ra va pha nude duge chiét 3 14n bing
etyl axetat (20ml). Cac 16p hitu co két hop duoc rira bing nude mubdi, 1am khd bing
natri sulfat, loc va c¢6 duéi 4p sudt giam. Chéat thd dwoc tinh ché biang cach séc ky
nhanh trén silicagel bang cach sir dung thiét bi sic ky tuy dong ISCO (cot chira 4g
silicagel) va rira giai bang gradien 0 dén 23% metanol trong diclometan, thu dugc 4mg
hop chit mong mudn (18S,2S,3S,4R,5S)-5-(3-(4-(2-(Benzyloxy)etoxy)benzyl)-4-
clophenyl)-1-(hydroxymetyl)-6,8-dioxabixyclo[3.2.1]octan-2,3,4-triol. LCMS 587
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(M+HCOy, kiéu jon 4m). 'H NMR (500 MHz, METANOL-d4) delta ppm 3,56 (d,
J=8,1 Hz, 1 H), 3,60 (d, J=7,6 Hz, 1 H), 3,63 - 3,67 (m, 1 H), 3,69 (d, J=12,7 Hz, 2H),
3,79 (d, J=8,3 Hz, 1 H), 3,82 (d, J=4,6 Hz, 1 H), 3,83 - 3,87 (m, 1 H), 4,05 (s, 2H),
4,11 - 4,14 (m, 2 H), 4,16 (d, J=7,3 Hz, 1 H), 4,62 (s, 2H), 6,86 (d, J=8,5 Hz, 2H), 7,12
(d, J=8,5 Hz, 2H), 7,29 (d, J=7,1 Hz, 1 H), 7,31 - 7,43 (m, 6 H), 7,47 (s, 1 H).

Dung dich chira hop chét trung gian c¢6 cong thirc (18,28,3S,4R,5 S)-5-(3-(4-(2-
(Benzyloxy)etoxy)benzyl)-4-clophenyl)-1-(hydroxymetyl)-6,8-dioxabixyclo[3.2.1]
octan-2,3,4-triol (4mg, 0,007mmol) trong hdn hop gdm etanol va tetrahydrofuran
(Iml, ty 1& 4 : 1 theo thé tich) 1an lugt duoc bd sung axit formic (12ul, 0,30mmol) va
mudi paladi (7,5mg, 0,07mmol). Hon hop phan ung duogc khqu & nhiét do trong
phong trong 2 gid, paladi duoc loc qua tAm Xelit®, nudce loc duge lam bay hoi va phan
cdn duge 1am kho trong chan khong cao dé thu duge 2,6mg (hidu suit 80%) san phdm
mong mubn. LCMS 453,5 (M+H"; kiéu ion duong). "H NMR (500 MHz, metanol-d)
delta ppm 3,56 (d, /=7,8 Hz, 1 H), 3,58 - 3,72 (m, 4 H), 3,79 (d, /~7,8 Hz, 1 H), 3,82 -
3,88 (m, 2 H), 4,02 (t, J=4,9 Hz, 2H), 4,05 (s, 2H), 4,16 (d, /=7,6 Hz, 1 H), 6,84 - 6,89
(m, 2 H), 7,11 (d, J=8,5 Hz, 2H), 7,35 - 7,42 (m, 2 H), 7,47 (d, /=2,0 Hz, 1 H).

Vidu 8
(1S.,2S,3S.4R,55)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-flometyl-6.8-dioxa-
bixyclo[3.2.1]octan-2.3.4-triol

Dung dich chira {(1S,28,3S,4R,5S)-2,3,4-Tris-benzyloxy-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-1-yl}-metanol (616mg, 0,87 1mmol) trong
diclometan (3ml) & 0°C dugc bd sung dietylamino luu huynh triflorua (170pl,
1,3mmol) va hdn hop tao ra dugc lam 4m tir tir téi nhiét do trong phong va khudy &

nhiét d6 nay trong 16 gio. Hon hop niy dugc pha lodng bing diclometan va dugc rira
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bang dung dich natri bicarbonat bao hoa trong nuéc, 1am kho bang natri sulfat, loc va
cd trong chin khéng. Phén cin dugc tinh ché bang cach sic ky nhanh trén silicagel st
dung cdt Redisep chira 40g silic oxit (rira giai bing gradien 0 dén 20% etyl axetat
trong heptan) dé thu dugc (18,2S,3S,4R,5 S)-2,3,4-tris-benzyloxy-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-1-flometyl-6,8-dioxa-bixyclo[3.2.1]octan dudi dang déu khong mau
(40mg, higu suét 7%). (LCMS) 753,4 (M+HCOO": kidu ion 4m).

Huyén phu chira (1S,2S,3S,4R,5 S)-2,3,4-tris-benzyloxy-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-1-flometyl-6,8-dioxa-bixyclo[3.2.1]octan (40mg, 0,06mmol) va mudi
paladi (40mg, 0,38mmol, Aldrich® , dién tich bé mait cao) trong etanol (0,5ml) va
tetrahydrofuran (0,1ml) duge bd sung axit fomic (0,085ml, 2,24mmol) va hdn hop tao
ra dugc khudy & nhiét do trong phong trong 1,5 gio. Etyl axetat duoc bd sung vao va
hén hop nay dugce loc qua tim Xelit® ngin va cb trong chén khong. Chét tho dugc tinh
ché bang cach sic ky nhanh trén silicagel bang cach sir dung cot Redisep chira 4g silic
oxit (rira giai bang gradien 50 dén 100% etyl axetat trong heptan) dé thu duoc hop chét
néu & d& muc nay du6i dang chit rin (15,6mg, hiéu sudt 63%). (LCMS) 483,0
(M+HCOO': kiéu ion am). 'H NMR (500 MHz, metanol-ds) delta ppm 7,44 (s, 1 H),
7,38 (s, 1 H), 7,37 (s, 1 H), 7,09 - 7,12 (m, 2 H), 6,80 - 6,83 (m, 2 H), 4;71 (dd,
J=46,59, 10,49 Hz, 1 H), 4,50 (dd, J=48,30, 10,73 Hz, 1 H), 4,19 (dd, J=7,56, 0,98 Hz,
1 H), 4,04 (d, J=0,98 Hz, 2H), 4,00 (q, J=6,99 Hz, 2H), 3,80 (dd, J=8,29, 0,98 Hz, 1
H), 3,67 (t, J=8,17 Hz, 1 H), 3,54 - 3,57 (m, 2 H), 1,37 (t, 3 H).

Viduy 9

(18,2S,3S,4R,55)-5-{4-clo-3-[ (4-etoxy-phenyl)-hydroxy-metyl]-phenyl}-1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2, 3,4-triol

Dung dich chtra (1R,28,35,4R,55)-3,4-diaxetoxy-1-axetoxymetyl-5-[4-clo-3-
(4-etoxy-benzoyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cla axit axetic (xem
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quy trinh diéu ché trong vi du 11; 85mg, 0,14mmol) trong metanol (3ml) dugc bd sung
natri bo hydrua (25mg, 0,66mmol) ¢ nhiét d§ trong phong. Sau 1 gid, phan ing duogc
t6i bang cach bd sung nuée (20ml) va hdn hop tao ra dwoc cd dudi ap suét giam. Lép
nuéce tao ra dugc chiét ba 14n bang etyl axetat (15ml). Cac 16p hitu co két hop dugc rira
bang nuéc mudi, 1am khod bang natri sulfat, loc va c6 duéi ap suét giam. Dung dich
chira chit thd nay trong metanol (5ml) duoc bd sung natri metoxit trong metanol (25%
trong luong) cho dén khi thu dugc do pH=12 va hdn hop tao ra duoc khudy & nhiét do
trong phong. Sau 16 gid, hdn hop phan ting dugc trung hoa bang cach bd sung nhya
trao d6i cation Dowex Monosphere 650C (H) (nhua nay duoc rira 3 14n bing metanol
truée khi sir dung) cho dén khi d6 pH cua dung dich <7. Hdn hop phéan tng duoc loc
va co duéi ap suat giam. Chét tao ra dugc két tua bing etyl axetat va heptan. Chét rin
tao ra dugc rira 2 14n bang heptan va lam kho dudi ap suét giam dé thu dugc san phim
can thiét c6 cong thirc (58,9mg, hidu sult 93%) dudi dang chét rin mau trang. MS
(LCMS) 497,3 (M+HCOO", kiéu ion 4m) 'H NMR (400 MHz, METANOL-ds) delta
ppm 1,33 (t, J=6,9 Hz, 6 H), 3,56 (d, /=8,0 Hz, 1 H), 3,59 - 3,64 (m, 3H), 3,64 - 3,69
(m, 2 H), 3,68 (d, J=12,5 Hz, 2H), 3,78 (d, J/=8,2 Hz, 2H), 3,84 (d, J~12,5 Hz, 2H),
3,98 (q, J=7,0 Hz, 4 H), 4,15 (d, J/=7,4 Hz, 1 H), 4,16 (d, /=7,4 Hz, 1 H), 6,04 (s, 1 H),
6,05 (s, 1 H), 6,80 (d, /=8,4 Hz, 4 H), 7,21 (d, J=8,6 Hz, 2H), 7,22 (d, /=8,6 Hz, 2H),
7,29 (d, J=8,2 Hz, 2H), 7,40-7,42 (m, 2 H), 7,91 (d, /=2,0 Hz, 1 H), 7,93 (d, J=2,0 Hz,
1 H).

Phuong phép phan tich: cot: Chiralpak AD-H (4,6mm x 25cm), toc do dong:
2,5ml/phut, pha dong: 65/35 COa2/propanol; budc séng phat hién tir ngoai: 210nm.
Dinh 1 (Rt = 2,80 pht, dién tich 45,5%), Dinh 2 (R: = 5,51 phut, dién tich 54,5%).

Nhu duoc thé hién trén So dd 6, hop chit néu trong Vi du 9 cling c6 thé duoc
diéu ché theo cac quy trinh dugc md ta trong cac budc tir 1 dén 6 ciia So dd 2 bing
cach sir dung chét phan tng hitu co-kim loai thich hop (IX-1) trong d6 M 1a Li hodc
Mg, X’ 1a Cl, Br hoic I va p nam trong khoang tir 0 dén 2 (R7 1a OPMB, OBn, OTBS,
OTMS, OTES, OTIPS, OAlyl, OBOM, OPMBM, ODMBM, OMOM, OMEM,
OMTM, OSEM, OM(X’), hoc tién chét dugc bao vé thich hop bit ky cua hop chit

néu trong vi du 9).
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Tuy thudc vao nhom R® (R® 1a OPMB, OBn, OTBS, OTMS, OTES, OTIPS,
OAlyl, OBOM, OPMBM, ODMBM, OMOM, OMEM, OMTM, OSEM, OH hoic tién
chét dugc bao vé thich hop bat ky ctia hop chit néu trong vi du 9), hop chét c6 cong
thire chung (IX-1a) thu duge tir phuong phap duge thé hién trén So db 2 (bude 1 dén
6) c6 thé dugc chuyén hoa d& dang thanh hop chit néu trong Vi du 9 cua sang ché
bang céch sir dung cac trinh ty xt 1y nhém bao vé da biét 13 ma ngudi c6 hidu biét
trung binh vé linh vuc nay da biét. Déi véi phin mo ta chung v& nhém bao vé va st

dung chung, xem tai liéu: T. W. Greene, Protective Groups in Organic Synthesis, John

Wiley & Sons, New York, 1991. Trong trudng hop hop chét c6 cong thuc (IX-1a)
dugce xir ly trong didu kién hydro phan (diéu kién nay c6 thé 13, nhung khong chi gi6i
han &: mudi Pd véi sy c6 médt cla axit formic trong dung mdi regu nhu etanol véi su
c6 mit thy ¥ clia chit ddng dung méi nhu tetrahydrofuran & nhiét d6 nim trong
khoang tir 0 dén 50°C; diéu kién khéac c6 th& bao gdm viéc st dung Pd-C hoic
Pd(OH), 1am chét xiic tac trong méi trudng khi hydro trong dung mdi rugu nhu etanol
v6i su c6 mit tity ¥ ciia chit ddng dung moi nhu tetrahydrofuran & nhiét ¢ ndm trong
khoang tir 0 dén 50°C va véi su ¢ mat tuy y cua axit nhu axit axetic, axit trifloaxetic,
axit clohydric hogc axit formic), sau d6 hop chit c6 cong thic 1A c6 thé thu duge
thay cho hop chét néu trong Vi du 9. Theo cach khac, hop chit c¢6 cong thic 1A c6 thé
thu dugc bing cach xir Iy dung dich chira hop chét c6 cong thire (IX-1a) trong dung
moi nhu diclometan bing din xuét silic hydrua nhu trietylsilan véi sy ¢6 mit clia axit
nhu axit trifloaxetic, axit formic hodc bo triflorua dietyleterat & nhiét d6 nim trong
khoang tir -30 dén 23°C (quy trinh chung dugc mo ta trong vi du VII ctia Cong bd don
qudc t& s6 WO 06/089872). Hop chit c6 cong thitc 1A thu dugc theo cach niy c6 thé
duge chuyén hoéa thanh hop chéit néu trong Vi du 9 thong qua Vi du 2 theo cac quy

trinh dugc md ta trong ph?m Vi du thuc hién séng ché.

Ciing c6 thé c¢6 loi néu bao vé nhém hydroxyl trén gbc dioxa-
bixyclo[3.2.1]octan. Ngudi ¢6 hiéu biét trung binh vé linh vuc nay s& hiéu dugc ring
hop chét c6 cong thire (IX-1b) c6 thé thu dugc tir hop chét c6 cong thirc (IX-1a) bing
cach bao vé chon loc nhém hydroxyl bac nhét bang nhém bao vé thich hop (Pg3), sau
d6 bao v& nhém hydroxyl béac hai con lai bing nhém bao vé thich hop (Pg4) theo quy

trinh tuong tu d6i v6i nhdém bao vé cy thé dugc chon nhu duge mé ta trong bude 1 va
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2 clia So d6 3. Xem phin md ta chung v& nhém bao vé hydroxyl va sir dung ching

trong tong hop hoa hoc trong tai lidu: T. W. Greene, Protective Groups in Organic

Synthesis, John Wiley & Sons, New York, 1991. Trong truong hop Pgs = Pgs, viéc
bao vé c6 thé dugc thuc hién theo mot bude. Viée xir Iy nhém chic nhu dugc mo ta
d6i v6i hop chit c6 cong thirc (IX-1a) duoc ap dung dbi véi hop chét ¢ cong thirc
(IX-1b), sau d6 loai bé nhém bao vé con lai (Pgs) va (Pgs) bang cach st dung phwong
phép hoéa hoc thich hop d6i v6i nhém bao vé cu thé c6 thé tao ra hop chét c6 cong
thirc 1A.

Chat phan g hitu co-kim loai ¢6 cong thirc (IX-1) c6 thé dugc didu ché tir
hop chét aryl halogenua twong tmg c¢6 cong thirc (IX-2) hodic (IX-3) bing cach st
dung quy trinh trao ddi halogen-kim loai ma nguoi ¢6 hiéu biét trung binh vé linh virc
nay da biét (xem phén vi du thuc hién sang ché; a6i vé4i vi du vé trao dbi halogen-kim
loai, sau d6 cong hop 4i nhan thanh din xuit benzaldehyt, xem vi du VI ctia Cong bd
don qubc té s6 WO 06/089872). Hop chit aryl halogenua ban dau c6 thé dugc didu
ché nhu sau (xem So dd 7): cong hop 4i nhan (d6i véi vi du v& cong hop 4i nhéan chét
phan mg hitu co-kim loai thanh din xut benzaldehyt, xem vi du VI ctia Cong bd don
qudc té s6 WO 06/089872) 4-etoxyphenylmagie bromua (Rieke Metals, Inc) hoic 4-
etoxyphenyllithi (dugc diéu ché d& dang bang cach trao ddi lithi-halogen bing cach
bt déu tir 1-etoxy-4-iodobenzen (TCI America) hodic 1-bromo-4-etoxybenzen (TCI
America)) thanh 5-Bromo-2-clobenzaldehyt (Apollo Scientific Ltd.) ¢6 thé tao ra (5-
bromo-2-clophenyl)(4-etoxyphenyl)metanol, sau khi bdo vé nhom hydroxyl tao ra
(theo céc quy trinh ma ngudi c6 hiéu biét trung binh vé linh vuc nay da biét; xem phin

Vi dy thuc hién séng ché cling nhu tai liéu: T. W. Greene, Protective Groups in

Organic Synthesis, John Wiley & Sons, New York, 1991 dé c6 thong tin chi tiét hon)

s& thu dugc hop chét aryl halogenua c6 cong thirc (IX-2). Theo cach twong tu, hop
chit aryl halogenua (IX-3) c6 thé duwoc didu ché tir (2-clo-5-iodophenyl)(4-
etoxyphenyl)metanol bing cich bit ddu tir 2-clo-5-iodobenzaldehyt (Aldlab
Chemicals, LLC) va 4-etoxyphenylmagie bromua hodc 4-etoxyphenyllithi.
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Theo cach khéac, hop chét néu trong Vi du 9 c6 thé duge diéu ché thong qua
hop chét c6 cong thire (IX-1a) bing quy trinh duge néu trong tai li€u: Mascitti, V. et
al., Organic Letters 12, 2940, (2010) bang cach st dung hop chit trung gian 1,3-
dithian ¢c6 cdng thic (IX-4) twong tng (trong d6 R® 14 OPMB, OBn, OTBS, OTMS,
OTES, OTIPS, OAlyl, OBOM, OPMBM, ODMBM, OMOM, OMEM, OMTM,
OSEM, OH hoic tién chit dwgc bao vé thich hop bat ky ctia hop chét néu trong vi du
9):

Cl NG
sl
Qs R®

(IX-4)

Nhu duge thé hién trén So dd 8, hop chét trung gian c6 cong thire (IX-4) ¢6 thé
thu dugc tir hop chét cé cong thirc (IX-2) hodc (IX-3) bing cch trao dbi halogen-kim
loai, sau d6 xtt 1y bang N, N-dimetylformamit hoic N-formylmorpholin trong didu kién
thong thudmg (vi du, quy trinh diéu ché 3-(tert-Butyl-dimetyl-silanyloxymetyl)-4-clo-
benzaldehyt trong Cong b6 don qudc té s6 WO 06/129237) dé tao ra aldehyt tuong
ung c6 cong thirc (IX-5). Sau d6, aldehyt c6 cGng thire (IX-5) c6 thé dugc chuyén héa
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thanh dan xuét 1,3-dithian twrong ting c6 cong thirc (IX-4) trong diéu kién ma ngudi c6
hiéu biét trung binh vé linh vuc nay da biét (vi du, quy trinh didu ché hop chét c6 cong
thirc 1 trong tai liéu: Samas, B. et al. Acta Crystallographica E66, 01386, (2010) va

quy trinh chung trong tai li¢u: Ouyang, Y. et al. Synthesis, 3801 (2006)).

(IX-2) ci o0~
RS

(IX-3)

So do 8 (1X-5)

Hop chét c6 cong thirc chung (S1-A) trén So dd 1 cling c6 thé dugc didu ché
bang cach st dung quy trinh dugce néu trong tai liéu: Mascitti, V. et al., Organic
Letters 12, 2940, (2010). Chét ban dau 1,3-dithian can thiét c6 thé dugc didu ché theo
céch twong tw véi hop chit c6 cong thirc (IX-4) bing cach bét ddu tir aryl halogenua
trong tmg (néu R® 14 OTBS, xem quy trinh didu ché {4-[(5-bromo-2-clo-phenyl)-
metyl]-phenoxy }-tert-butyl-dimetyl-silan trong US2007/0054867). Tuy thudc vao
nhém R, hop chét thu duoc theo cach nay c6 thé dugce chirc hoa d& dang thanh hop
chét c6 cong thirc (A) khac theo sang ché bing cach st dung trinh ty thao tac déi véi
nhém bao vé va nhém chirc ma ngudi c6 hidu biét trung binh vé linh vuc nay da bibt
15. Xem phan Vi du thyc hién sang ché dé c¢6 thong tin chi tiét hon.

Néu st dung chét phan @ng hitu co-kim loai thich hop (X-1) trong d6 M la Li
hodc Mg, X’ 1a Cl, Br hodc I va p nam trong khoang tir 0 dén 2 (R’ 1a H, OPMB,
OTBS, OTES, OTIPS, OAlyl, OPh, OBOM, OPMBM, ODMBM, OMOM, OMEM,
OMTM, OSEM), céc quy trinh dugc mb ta trong céc budc tir 1 dén 6 cia So dd 2 cho.
phép thu dugc hop chit trung gian c6 cong thirc chung (X-2) (So dd 9).

Budéc 1 dén 6 cua

Cl Sodd2
(XM —

R9
(X-1)

Sodb 9
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Chét phan tmg hiru co-kim loai (X-1) duge diéu ché tir hop chét aryl halogenua
tuwong mg c6 cdng thire (X-3), trong d6 R!° 1a Cl, Br hoic I, bing cach sir dung quy
trinh chung trao dbi halogen-kim loai ma ngudi ¢6 hiéu biét trung binh vé linh virc
nay da biét (vi dy, vi du XII ctia Cong b don quéc té sé WO 07/031548).

Cl

R10
(x-3) R

Né6i chung, hop chit aryl halogenua c6 cong thirc (X-3) trong d6 R 1a Br ho#ic
I, 14 ¢6 ban trén thi trudng (4-bromo-1-clo-2-metylbenzen 13 san phim cua TCI
America va 1-clo-4-iodo-2-metylbenzen 1 san phdm ctia Best Pharma Tech Inc.) hodc
c6 thé duge didu ché tir chit ban dau d& kiém (nhu (5-bromo-2-clophenyl)metanol san
phém ciia Sigma-Aldrich hodc (2-clo-5-iodophenyl)metanol c6 thé dugc didu ché theo
vi du 27 ctia Cong bd don qudc té s6 WO 08/077009) bing cach bao vé thich hop
nhom hydroxyl theo quy trinh ma ngudi ¢é hiéu biét trung binh v& linh vuc nay da
biét. Dbi v6i phin mé ti chung v& nhém bao vé va viée sir dung chung, xem tai licu:

T. W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New

York, 1991. Cu thé hon, chit ban du sau diy c6 thé duge didu ché bang céach sir dung
cac quy trinh dugc mo ta trong cac tai liéu tham khao tuong mg:
4-bromo-1-clo-2-((metoxymetoxy)metyl)benzen c6 thé dugc didu ché bang quy trinh
dugc md ta trong Cong bd don qudc té sé WO 04/093544.
4-bromo-1-clo-2-(((2-metoxyetoxy)metoxy)metyl)benzen c6 thé dugc diéu ché bang
quy trinh dugc mo ta trong vi du 12 clia patent My s 5043142.
(5-bromo-2-clobenzyloxy)(tert-butyl)dimetylsilan c6 thé dugc diéu ché bang quy trinh
duge mo ta trong vi du 14 ctia Cong bd don qubc t& s6 WO 06/005914.
(5-bromo-2-clobenzyloxy)triisopropylsilan c6 thé dugc didu ché bing quy trinh didu

ché hop chit c6 cong thirc 17 dugc md ta trong tai liéu: Lee, J et al. Bioorganic va
Medicinal Chemistry 18, 2178 (2010).

4-bromo-1-clo-2-(phenoxymetyl)benzen c6 thé duge diéu ché bing quy trinh duge mo

ta trong vi du VII ciia Cong bd don qubc té s6 WO 07/031548.
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Theo phuong phép diéu ché trén So dd 10, hop chét c6 cong thirc chung (X-2)
c6 thé dugc chuyén héa thanh hop chét trung gian cho phép thu dugc hop chét theo

sang cheé.

Cl

Pgso
Pa-O OH
Jde
OPgs Buéc 7
(X-5)
Budc 6

(X-6)

So d6 10

Trong buéc 1 ciia So @6 10, nhém hydroxyl ciia hop chit c6 cong thirc (X-2)
c6 thé duge bao vé bang nhém bao vé thich hop (Pgs). Vi du, nhém benzyl (Pge 12 Bn)
c6 thé duge dua vao bang cach xir Iy hop chét trung gian c6 cong thic (X-2) bang
benzyl bromua hodc benzyl clorua véi su ¢ mit cua natri hydrua, kali hydrua, kali
fert-butoxit trong dung mdi nhu tetrahydrofuran, 1,2-dimetoxyetan hodc N,N-
dimetylformamit & nhiét d6 nim trong khoang tir 0°C dén 80°C. Pidu kién phan Gng
bao gdm benzyltricloaxetimidat v6i sy ¢6 mit ciia mot lwong chét xuc tac axit (vi du,
axit triflometansulfonic, axit metansulfonic, hodc axit camphorsulfonic) trong dung
moi nhu diclometan, heptan hodc hexan ciing c6 thé duoc st dung. Nhom axetyl hoic

benzoyl (Pgs = Ac hoidc Bz) c6 thé duoc dwa vao bing cach xir Iy hop chét trung gian
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c6 cong thirc (X-2) bing axetyl clorua, axetyl bromua hodc anhydrit axetic hodc
benzoyl clorua hodc anhydrit benzoic v6i s ¢6 mit cia bazo nhu trietylamin, N, N-
diisopropyletylamin hodc  4-(dimetylamino)-pyridin trong dung mdi nhu
tetrahydrofuran, 1,2-dimetoxyetan hoic diclometan & nhiét d6 ndm trong khoang tir
0°C dén 80°C.

Trong buéce 2 ctia So d6 10, néu R? 13 H, qua trinh brom héa hop chit c6 cong
thire (X-2a) biang N-bromosucxinimit va dibenzoylperoxit trong CCls & nhiét do hdi
luu (xem vi du 2 cia EP0151529 v& quy trinh dai dién) c6 thé dugc st dung dé diéu
ché hop chét c6 cong thirc (X-4). Néu R® 1a OPh, qua trinh xtt ly dung dich chta hop
chét c6 cdng thirc (X-2a) trong axit axetic v6i su ¢6 mit cia HBr & nhiét 6 nim trong
khoang tir 0 dén 80°C (t6t hon 12 nhiét do trong phong) c6 thé tao ra hop chét c6 cong
thitc (X-4) (xem quy trinh didu ché dai dién trong vi du XIV ciia Cong bd don quéc té
s6 WO 07/031548).

Trong budc 3 cua So dd 10, néu R® 1a OPMB, OTBS, OTES, OTIPS, OAlyl,
OBOM, OPMBM, ODMBM, OMOM, OMEM, OMTM, hoic OSEM, nhém bao vé
dé bao vé nhém chirc rugu benzylic trong hop chét c6 cong thirc (X-2a) c6 thé dugce
loai bd bing cach st dung phuong phap héa hoc thich hop d6i véi nhém bao vé cu
thé, theo quy trinh ma ngudi c6 hiéu biét trung binh v& linh vuc nay da biét, dé tao ra
hop chit trung gian c6 cong thire (X-5). Xem phin mé ta chung vé nhém bao vé va

viéc sit dung chuing trong tai liu: T. W. Greene, Protective Groups in Organic

Synthesis, John Wiley & Sons, New York, 1991.

Trong budc 4 cia So dd 10, hop chit trung gian c6 cong thirc (X-4) c6 thé
dugc didu ché bing cach xir Iy dung dich chira hop chét trung gian c6 cong thire (X-5)
trong dung mdi nhu tetrahydrofuran hodc 2-metyltetrahydrofuran véi s ¢6 mit cia
triphenylphosphin va N-bromosucxinimit (hodc cacbon tetrabromua) & nhiét d6 nim
trong khoang tir 0°C dén 40°C (xem quy trinh dai dién trong vi du II cia Céng bd don
qudc té s6 WO 07/031548).

Néu Pgs khong 12 Ac hoidc Bz, trong budc 5 ciia So db 10, hop chét trung gian
c6 cong thirc (X-4) c6 thé duoc chuyén héa thanh hop chét trung gian c6 cong thirc

(X-5) bang céach (1) chuyén hoa hop chét c6 cong thirc (X-4) thanh benzylic axetat
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tuong tng trong didu kién ma ngudi c6 hidu biét trung binh vé linh vyc nay da biét,
sau d6 (2) thity phan nhém bao vé axetat trong diéu kién ma ngudi c6 hiéu biét trung
binh vé linh vuc nay da biét. BSi v6i quy trinh dai dién, xem quy trinh tao hop chét c6
cong thirc 5 tir hop chét c6 cong thirc 4 trong tai liéu: Samas, B. et al. Acta
Crystallographica E66, 01386, (2010).

Trong budc 6 ciia So dd 10, hop chit trung gian c6 cong thic (X-6) cb thé
dugc didu ché bing cich oxi hoa benzylic hop chét trung gian ¢6 cong thic (X-5).
Phan tng oxy hdéa Swern dugc mo td boi Kanji Omura va Daniel Swern trong
Tetrahedron, 34, 1651 (1978) hodac phan ung oxy hda Parikh-Doering dugc md ta
trong tai li€u: Parikh, J. et al. Journal of the American Chemical Society 89, 5505

(1967) c6 thé duoc sir dung. Cac cai bién ciia phuong phap ndy ma ngudi c6 hidu biét
trung binh vé linh vuc nay da biét ciing c6 thé dugc sir dung. Vi du, cac chit oxy héa
khéc, nhu axit 2-iodoxybenzoic dugc 6n dinh dugc mo ta trong tai liu: Ozanne, A. et

al. in Organic Letters, 5, 2903 (2003) hodc chit khac ciing c6 thé duoc st dung. Hop

chit trung gian c6 cong thirc (X-6) ciing ¢6 thé duoc diéu ché bang phan tng oxy hoa
Kornblum hop chét trung gian c6 cong thirc (X-4) (bude 7 ciia So d6 10) (Kornblum,
N., et al., Journal of The American Chemical Society, 81, 4113 (1959); ddi véi quy

trinh dai dién, cling xem quy trinh diéu ché hop chit c6 cong thirc 6 trong tai lidu:

Samas, B. et al. Acta Crystallographica E66, 01386, (2010); dbi véi quy trinh st dung

N-metylmorpholin-N-oxit 1am cht phan tmg, xem vi du VII ciia Cong bb don qubc té
s& WO 08/034859). Hop chét c6 cong thirc (X-6) c¢6 thé thu dugc tir hop chét c6 cong
thirc (X-5) theo quy trinh twong tw véi quy trinh d4 md ta & trén di véi bude 1 va 2

cua So db 4.

Trong budc 1 ctia So dd 11, quéa trinh hoat héa hodc chirc héa din xuét
bromobenzylic c6 cong thitc chung (X-4) c6 thé tao ra hop chit trung gian c6 cong
thie (X-7).
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(X-7)
So db 11

Céac phuong phép khac nhau ma ngudi c6 hiéu biét trung binh vé linh vyc nay
da biét dé didu ché hop chit diarylmetan bang cach bit du tir din xuét bromobenzyl

c6 thé duge sir dung (Lidgault, B. et al. Chemical Society Reviews 37, 290, (2008)).

Trong buéc 1 cia So dd 11, phan ung két hop kidu Suzuki giita hop chét (X-4)
va axit 4-etoxyphenylboronic (sin phim ctia Matrix Scientific hodc Frontier Scientific
Inc.) trong diéu kién ma ngudi c6 hidu bibt trung binh vé linh vuc nay da bibt (dbi voi
quy trinh két hop Suzuki thong thuong, xem vi du XV cia Cong bd don qubc té sb
WO 07/031548; Nobre, S. M. et al. Tetrahedron Letters 45, 8225 (2004); Bandgar, B.
P. et al. Tetrahedron Letters 45, 6959 (2004); va bang 1 va tai liéu tham khao duoc
trich dan trong Liégault, B. et al. Chemical Society Reviews 37, 290, (2008)) c6 thé

tao ra hop chit ¢6 cong thirc (X-7). Kali (4-etoxyphenyl)trifloborat (san phdm cua
Combi-Blocks) ciing ¢ thé dugc sit dung trong phan g két hop kiéu Suzuki véi hop
chit c6 cong thirc (X-4); xem quy trinh chung két hop chéo Suzuki-Miyaura st dung

kali aryltrifloborat trong tai li€u: Molander, G. A. et al. in Journal of Organic

Chemistry 71, 9198 (2006) va tai liéu vién dan trong d6. Quy trinh két hop Suzuki
khéc ciing c6 thé dugc st dung (vi du, xem tai liéu: Srimani, D. et al. Tetrahedron
Letters 49, 6304, (2008); Fairlamb, I. J. S. et al. Synthesis 508 (2009); bang 1, muc 7
cia tai liéu: Singh, R. et al. Organic Letters 7, 1829, (2005). Dan xuét este 4-

etoxyphenylboronic nhu  2-(4-etoxyphenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
(xem Coéng bd don qubc té s6 WO 06/108695) cling c6 thé duoc sir dung 1am chit

phan ting trong phan tng két hop Suzuki néu trén.

Trong buéc 1 ciia So dd 11, phan tng két hop kiéu Stille gitta hop chét c6 cong
thire (X-4) va tributyl(4-etoxyphenyl)stanan (xem quy trinh diéu ché va xéac dinh tinh

chit cta chit phan tGng nay trong tai li€u: Wardell, J. L. et al. Journal of
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Organometallic Chemistry 78, 395 (1974)) theo quy trinh ma ngudi c6 hiéu biét trung

binh vé Iinh vuc nay da biét c6 thé duoc si dung dé tao ra hop chét co cong thirc (X-
7). Xem vi du dai dién vé quy trinh phéan tng két hop Stille trong bang 2, muc 6 cua
tai liéu: Crawforth C. M. et al., Tetrahedron 61, 9736 (2005), va Kuribayashi, T. et al.,
Synlett 737 (1999).

Theo cach khac, néu Pgs khong 1a Ac hodc Bz, trong budce 1 cta So dd 11,
phan tng két hop kiéu Kumada giita hop chit c¢6 cong thac (X-4) va 4-
etoxyphenylmagie bromua (Rieke Metals, Inc) c6 thé dugc sir dung dé tao ra hop chét
¢6 cong thic (X-7) theo quy trinh két hop kiéu Kumada ma ngudi c6 hidu bibt trung
binh v& linh vuc nay da biét (vi du cha thich cudi trang 14 cua tai li€u: Lopez-Perez,
A. et al. Organic Letters 11, 5514 (2009)).

Theo cach khac, néu Pg¢ khong 1a Ac hodc Bz, trong budc 1 cia So dd 11, 1-
etoxy-4-iodobenzen (TCI America) c6 thé duoc xtt Iy & nhiét do thip (ndm trong
khoang tir -78 dén 0°C) bang dung dich chira isopropylmagie clorua trong dung moi
nhu tetrahydrofuran hodc dung mdi tuong tu, sau d6 bd sung CuCN*2LiCl trong
tetrahydrofuran hodc dung méi twong tu & nhiét dd ndy. Cac hop chit phan tng tao ra
theo cach nay c6 thé dugc cho phan tng véi dung dich hop chit c6 cong thirc (X-4)
trong tetrahydrofuran & nhiét d6 nim trong khoang tir -20 dén 23°C dé tao ra hop chit
co cong thirc (X-7) sau khi xtr ly (xem quy trinh dugc md ta trong vi du X ctia Cong
b6 don qudc té s6 WO 06/089872).

Theo cach khéc, trong buéc 1 clia So @6 11, phan tGng két hop kiéu Negishi
gitta hop chdt c6 coéng thuc (X-4) va bromo(4-etoxyphenyl)- kém, iodo(4-
etoxyphenyl)- kém hodc clo(4-etoxyphenyl)- kém (dugc diéu ché tir hop chit aryl
halogenua twong tng theo quy trinh ma ngudi c¢6 hiéu biét trung binh v& linh vuc nay
da biét) c6 thé tao ra hop chit c6 cong thirc (X-7) theo quy trinh phan g két hop
kiéu Negishi ma ngudi ¢6 hidu biét trung binh vé linh vuc nay da biét (xem muc 4 cia
bang 1 va quy trinh két hop chéo thong thuong trong tai li€u: Lang, R-J. et al.,
Tetrahedron 54, 2953 (1998)).

Theo céch khéc, trong buéc 1 clia So dd 11, phan tmg cta chit phén Gng hitu

co-kim loai indi tris(4-etoxyphenyl)indi (dugc diéu ché tir chit phan tng Grignard
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hoic chit phan tmg hitu co-lithi tuong ng) c6 thé dugc cho phan tmg véi hop chét c6

cong thirc (X-4) dé tao ra hop chét c6 cong thirc (X-7) theo quy trinh chung da dugc

md td (bang 4 muc 1) trong tai liéu: Perez, 1. et al. Journal of The American Chemical

Society 123, 4155 (2001).

Trong budc 1 clia So @b 11, hop chéit ¢ cong thuc (X-4) c6 thé duge chuyén
héa thanh chit phan tng benzyl kém tuong ung (theo céc quy trinh khac nhau ma
ngudi c6 hiu biét trung binh vé linh vuc nay da biét nhw, nhung khong chi gi6i han 6,
cac quy trinh dugc tim théy trong tai liu: Utas, J. E. et al. Synlett 1965 (2006);
Knochel, P. et al. Organic Letters 10, 1107 (2008)) va dugc cho phéan tng véi 1-etoxy-

4-iodobenzen (TCI America) hoic 1-bromo-4-etoxybenzen (TCI America) dé tao ra
hop chét c6 cong thirc (X-7). Xem quy trinh chung trong tai li€u: Negishi, E. et al.
Journal of Organic Chemistry 42, 1821 (1977); Utas, J. E. et al. Synlett 1965 (2006);

bang 2 muc 3 cua tai liéu: Stefko, M. et al. European Journal of Organic Chemistry

1689 (2008); bang 1 muc 3 cua tai liéu: Knochel, P. et al. Organic Letters 10, 1107

(2008); diéu ché hop chét c6 cong thuc 16: budce 2 cia tai liéu: Sato, M. et al. Journal
of Medicinal Chemistry 52, 4869 (2009); bang 2 muc 7 va 8 cua tai liéu: Knochel, P.
et al. Journal of Organic Chemistry 73, 7380 (2008).

Trong buéc 2 cia So d6 11, nhém bao v€ con lai (Pge) cé thé dugc loai bod
bang cach st dung phuong phap héa hoc thich hgp d6i véi nhém bao vé cu thé. Vi dy,
nhém bao vé benzyl c6 thé dugc loai bd bing cach xir Iy bing axit formic véi sy cb
mdt cua paladi (mudi Pd) trong dung méi proton (vi dy, etanol/THF) & nhiét do trong
phong dé tao ra hop chét co cong thirc 1A, hop chit ndy c6 thé dugc chirc hoa dé dang
thanh hop chét c6 cong thirc (A) khac theo sang ché biang cach st dung céc trinh ty
bao vé va xit Iy nhém chitc ma ngudi c6 hiéu biét trung binh v& linh vuc nay da biét
16. Xem phén vi du thyc hién séng ché dé co6 thong tin chi tiét hon. Cac didu kién khéc
da biét dé loai bd nhém bao vé benzyl ciing c6 thd duge sir dung. Néu Pgg 1a Ac hodc
Bz thi nhém bio vé axetat va benzoat c6 thé duoc loai bo béng cach x¥ Iy dung dich
chira hop chét c¢6 cong thirc (X-7) trong dung moi rugu nhu metanol (chét ddng dung
moi nhu tetrahydrofuran ciing c6 thé dwoc bd sung vao) véi sy c6 mit cua natri

metoxit & nhiét do nim trong khoang tir 0 dén 70°C dé tao ra hop chét co cong thirc
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1A. Céc didu kién khac da biét dé loai bd nhém bao vé axetat va benzoat cling c6 thé

dugc sir dung.

Phuong phép khac diéu ché hop chét ¢6 cong thirc (X-7) dugc thé hién trén So
dd 12. Trong buédc 1 ctia So dd 12, hop chit c6 cong thire (X-5) ¢6 thé duge chuyén
hoa thanh benzylic axetat, benzylic cacbonat hodc benzylic phosphat twong tng va sau
d6 dugc cho phan tng véi axit 4-etoxyphenylboronic (san phim ctia Matrix Scientific
hodc Frontier Scientific Inc) theo quy trinh chung ma ngudi c6 hiéu biét trung binh v&
linh vyc nay da biét va lan luot dugc thong bdo trong tai li€u: Kuwano, R. et al.
Chemical Communications 5899 (2005), Kuwano, R. et al. Organic Letters 7, 945
(2005), McLaughlin, M. Organic Letters 7, 4875 (2005). Hop chit c¢6 cong thirc (X-7)

thu dugc theo cach niy c6 thé dugc chuyén héa d& dang thanh hop chét c6 cong thirc
1A theo bude 2 ciia So dd 11.

gidng budc 2
X7 —— 1A
trén so do 11

So d6 12 OPgs

Nhu dugc thé hién trén So dd 13, hop chét c6 cong thirc (X-6) ciing c6 thé dugc sir
dung dé didu ché hop chit néu trong Vi du 9 hoic hop chét c6 cong thirc 1A.
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Budc 1
néu Pgs= khong 13 Ac hoic Bz
Pgeo

: _OEt P 960“‘
BrMg

hoac

/©/0Et
Li

'trao d6i halogen-kim loai

OFEt OEt
/@/ hodic /©/
Br |

'trao d6i halogen-kim loai

Li

hoic
/©/0Et
cl BrMg
PgsO 8 Buéce 1
PgeO" N néu Pge= Ac hoic Bz
OPgG
(X-6)

So d6 13

Trong buéc 1 clia So dd 13, hop chat cb cong thirc (X-6) c6 thé duoc xi 1y
bang chdt phan tmg hitu co-kim loai nhu 4-etoxyphenylmagie bromua hodc 4-
etoxyphenyllithi dé tao ra hop chit c6 cdng thirc (X-8) (theo quy trinh ma ngudi c6 hidu
biét trung binh vé& linh vuc nay da biét d& cong 4i nhan chit phan ung Grignard hodc
hitu co lithi vao din xuét benzaldehyt; xem quy trinh didu ché hop chét c6 cong thire
(IX-2) va (IX-3) hodc quy trinh dugc mo ta trong vi du VI ctia Cong bb don qubc té sb
WO 06/089872). Trong trudng hop cu thé trong d6 Pgs 1a Ac hoidc Bz, lugng du chit
phan tmg hitu co-kim loai (4-etoxyphenylmagie bromua hodc 4-etoxyphenyllithi) cin
duogc st dung (xem quy trinh duoc mé ta dbi vai bude cdng hitu co-kim loai trong vi du

1 ctia Cong bd don qubc té s§ WO 08/034859) dé tao ra hop chét néu trong Vi du 9 sau
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khi xir Iy d6i v6i phan tng cong 4i nhan hitu co-kim loai ndy va x& Iy hdn hop tho tao
ra bing dung dich natri metoxit (hodc dung dich kali hodc natri hydroxit trong nudc)
trong dung mdi rugu nhu metanol (véi sy ¢6 mit ciia chit ddng dung mdi tiry ¥ nhu
tetrahydrofuran) & nhiét ¢ nim trong khoang tir 0 dén 60°C dé loai bé nhém bao vé Ac

hodc Bz con lai.

Trong buéc 2 ciia So dd 13, hop chét néu trong Vi du 9 ¢ thé dugc didu ché
bang cach loai bé nhém bao vé con lai (Pge) bing cach sir dung phuong phéap hoa hoc
thich hop d6i véi nhém bao vé cu thé bing quy trinh ma ngudi ¢6 hidu biét trung binh
vé linh vuc nay da biét. Xem phén md ta chung v& nhém bao vé va viée sir dung
ching trong tai li¢u: T. W. Greene, Protective Groups in Organic Synthesis, John

Wiley & Sons, New York, 1991.

Trong trudng hop didu kién hydro phin duoc sir dung (vi du néu Pgs 12 Bn;
diéu kién nay c6 thé 13, nhung khong chi gidi han &, mudi Pd véi sy c6 mit cua axit
formic trong dung mdi ruou nhu etanol véi su ¢6 mit tiy v ciia chit ddng dung méi
nhu tetrahydrofuran ¢ nhiét d6 nim trong khoang tir 0 dén 50°C; didu kién hydro phan
khac bao gdm viéc sit dung Pd-C hozic PA(OH), 1am chét xtc tic trong méi truong khi
hydro trong dung mdi ruou nhu etanol véi sy ¢6 mit tiy ¥ cla chit ddng dung méi
nhu tetrahydrofuran & nhiét d6 ndm trong khoang tir 0 dén 50°C va véi sy c6 mit tiy
y cla axit nhu axit axetic, axit trifloaxetic, axit clohydric hodc axit formic), sau d6
hop chét c6 cong thirc 1A ¢ thé dugc didu ché thay vi hop chét néu trong Vi du 9
(buéc 3 ctia So @b 13). Hop chét c6 cong thirc 1A thu duge theo cach nay c6 thé duogc
chuyén hoéa thanh hop chit néu trong Vi du 9 théng qua Vi du 2 theo cdc quy trinh
dwoc mb ta trong phan Vi du thuc hién sang ché. Theo cach twong tu, trong budc 4
ctia So dd 13, xtt ly hop chit néu trong Vi du 9 trong didu kién hydro phan (vi du,
nhung khong chi gi¢i han &, diéu kién dwoc mé ta & trén) c6 thé tao ra hop chit co
cong thirc 1A. Theo cach khac, trong buéc 4 cia So dd 13, hop chit c6 cong thirc 1A
¢6 thé dugc didu ché bang cach xir Iy dung dich chira hop chét néu trong Vi du 9 trong
dung moi nhu diclometan bang din xuét silic hydrua nhu trietylsilan v6i su c6 mit

clia axit nhu axit trifloaxetic, axit formic hodc bo triflorua dietyleterat & nhiét do nim
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trong khoang tir -30 dén 23°C (xem quy trinh chung trong vi du VII ciia Cong bd don
quéc té s6 WO 06/089872).

Theo céch khac, trong budc 3 ctia So dd 13, hop chét c6 cong thuc 1A co thé
thu dugc tir hop chét trung gian c¢6 cong thirc (X-8) bang cach (1) xt 1y trong diéu
kién hydro phéan (vi dy, nhung khdng chi gidi han 6, diéu kién dugc mo ta & trén) hoac
xir Iy bang dan xuét silic hydrua trong diéu kién axit (vi dy, nhung khong chi giéi han
&, didu kién dugc mé ta & trén) va (2) loai nhém bao vé con lai (Pge) bing cach st

dung phuong phap héa hoc thich hgp d6i véi nhém béo vé cu thé.

Bing céach bét ddu tir hop chét c6 cong thuc (X-2), ciing c¢6 thé c6 1oi néu bao
vé chon loc nhém hydroxyl trén gbc dioxa-bixyclo[3.2.1]octan (So dd 14). Ngudi co
hidu biét trung binh vé linh vuc nay s& hiéu duge ring hop chit ¢6 cong thire (X-2b)
c6 thé thu duoc tir hop chit c6 cong thirc (X-2) bing cich bao vé chon loc nhém
hydroxyl bac nhét bing nhém bao vé thich hop (Pg3), sau d6 bao vé nhém hydroxyl
béc hai con lai bing nhém bao vé thich hop (Pgs) theo quy trinh twong tu dbi voi
nhém bao vé cu thé duge chon duge mé ta trong buée 1 va 2 cia So dd 3. Theo cach
tuong tu duge mb ta d6i véi hop chit ¢ cong thire (X-2a), hop chét c6 cong thire (X-
2b) c6 thé tao ra hop chét trung gian c6 cong thirc (X-4a), (X-5a), va (X-6a) (So dd
14). Pén luot minh, hop chit c6 cong thic (X-4a), (X-5a), va (X-6a) cb thé duoc
chuyén hoéa thanh hop chét néu trong Vi du 9 va/hodc 1A theo quy trinh dugc mod ta
trén So d6 11, 12 va 13 bang cach thay budc loai nhém bao vé (Pge) bing budc loai
nhém bao vé con lai (Pgs) va (Pgs) bang cach str dung phuong phép héa hoc thich hop

ddi véi nhom bao vé cu the.
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OPg,
(X-4a)

Nhu dwoc md
ta trén So db
11 d6i véi hop
Cl cht (X-4)
' 1A

Nhu dugc md ta trén So dd
12 d6i véi hop chat (X-5) Pg,0

1A
o OH
Pg4O‘

Vidu9

Nhu dugc mé ta trén So do ™
13 d6i véi hop chat (X-6)

Nhu lduqc moé ta :crén So db
13 dbi v6i hop chat (X-6)  PgsO
1A

So d6 14

Vidu 10

(18,28,3S,4R,58S)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-clometyl-6,8-dioxa-
bixyclo[3.2.1]octan-2, 3,4-triol

Dung dich chtra {(18S,2S,3S,4R,55)-2,3,4-tris-benzyloxy-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-1-yl}-metanol (200mg, 0,28mmol) trong
diclometan (3ml) & 0°C dugc bd sung dietylamino luu huynh triflorua (40ul,
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0,30mmol) va hdn hop tao ra dwgce lam 4m tir tir t6i nhiét do trong phong va khudy &
nhiét do nay trong 16 gid. Hon hop nay dugc pha loing biang diclometan va rira bang
dung dich natri bicacbonat bdo hoa trong nuéc, va nuéc mudi, lam khé bing natri
sulfat, loc va ¢d trong chan khéng. Phan cin dugc tinh ché bang cach sic ky nhanh
trén silicagel sir dung cot Redisep chira 12g silic oxit (rira giai bang gradien 0 dén
20% etyl axetat trong heptan) dé thu dugc hén hop gbém (18,28,3S,4R,5S)-2,3,4-tris-
benzyloxy-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-flometyl-6,8-dioxa-
bixyclo[3.2.1Joctan va (1S,28,3S,4R,5S)-2,3,4-tris-benzyloxy-5-[4-clo-3-(4-etoxy-
benzyl)-phenyl]-1-clometyl-6,8-dioxa-bixyclo[3.2.1]octan duéi dang diu khéng mau
(50mg). (MS) 725 (M+H*, kiéu ion duong).

Huyén phit chtra hdn hop gdm (18,283 S,4R,5S)-2,3,4-tris-benzyloxy-5-[4-clo-
3-(4-etoxy-benzyl)-phenyl]-1-flometyl-6,8-dioxa-bixyclo[3.2.1]octan va
(18,28,3S,4R,55)-2,3,4-tris-benzyloxy-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-
clometyl-6,8-dioxa-bixyclo[3.2.1]octan (50mg, 0,07mmol) va mudi paladi (50mg,
0,38mmol, Aldrich® dién tich bé mit cao) trong etanol (0,5ml) va tetrahydrofuran
(0,1ml) dugc bd sung vao axit formic (0,10ml, 2,80mmol) va hén hop tao ra duoc
khudy & nhiét do trong phong trong 1,5 gid. Etyl axetat dugc bd sung vao va hdn hop
nay duge loc qua tim ngén Xelit® va cb trong chan khong. Chét thd dugc tinh ché
bang cach sic ky nhanh trén silicagel bing céch sir dung cot Redisep chira 4g silic oxit
(rira giai bang gradien 50 dén 100% etyl axetat trong heptan) dé thu dwgc hop chit
néu & d& myc nay dudi dang chét rin (8,6mg ; do tinh khiét ~80%, c6 14n mot it hop
chit néu trong Vi du 8). (LCMS) 455,2 (M+H": kiéu ion dwong). 'H NMR (400 MHz,
METANOL-ds) delta ppm 7,40 (t, /=1,17 Hz, 1 H), 7,34 (s, 1 H), 7,34 (s, 1 H), 7,05 -
7,09 (m, 2 H), 6,76 - 6,80 (m, 2 H), 4,18 (d, J/=7,61 Hz, 1 H), 4,01 (s, 2H), 3,97 (q,
J=17,03 Hz, 2H), 3,90 (d, J/=12,30 Hz, 1 H), 3,83 (dd, J=8,20, 1,56 Hz, 1 H), 3,72 (d,
J=12,30 Hz, 1 H), 3,60 - 3,65 (m, 2 H), 3,50 - 3,54 (m, 1 H), 1,33 (t, /=7,03 Hz, 3 H).

Vidu 11

(18,28,3S.,4R, 55)-5-{4-clo-3-[(R)-(4-etoxy-phenyl)-hydroxy-metyl]-phenyl}-1-
hydroxymetyl-6,8-dioxa-bixyclo/[3.2.1]octan-2,3,4-triol (94-1) va (1S,2S,3S,4R,5S)-5-
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{4-clo-3-[(S)-(4-etoxy-phenyl)-hydroxy-metyl]-phenyl}-1-hydroxymetyl-6.8-dioxa-
bixyclo[3.2.1]octan-2,3,4-triol (9A4-2)

- OH 9A-1 OH 9A-2

Dung dich chira axit axetic (1R,2S,3S,4R,58)-3,4-diaxetoxy-1-axetoxymetyl-5-
[4-clo-3-(4-etoxy-benzyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl este (Vi du 2;
344mg, 0,569mmol) trong cacbon tetraclorua (8ml) dugc bd sung N-bromosucxinimit
(159mg, 0,893mmol), sau d6 bd sung 2,2'-azobisisobutyronitril (AIBN, 8mg,
0,05mmol) va hdn hop phan tng dugc gia nhiét hdi lvu trong méi trudng nito. Sau 16
gio, hdn hop phan tmg dwoc 1am ngudi téi nhiét dd trong phong, nudc (5S0ml) va
diclometan (25ml) dugc bd sung vao va hdn hop tao ra dugc khudy trong 24 gid &
nhiét do trong phong. Cac 16p dugc tach ra va 16p nude dugce chiét hai 14n nita bang
diclometan (25ml). Céc 16p hitu co két hgp dwoc rira bang nuée mubi (20ml), 1am kho
bang magie sulfat, loc qua tdm xelit, va cd dudi 4p sudt giam. Chét thd dugc sic ky
bang thiét bi sic ky tu dong Biotage SP4 (cot SNAP chta 25g silicagel), rira giai bing
gradien 0-80% etyl axetat trong heptan dé tao ra 316mg (hiéu sudt 89%)
(IR,28,38,4R,58)-3,4-diaxetoxy- 1 -axetoxymetyl-5-{4-clo-3-[(4-etoxy-phenyl)-
hydroxy-metyl]-phenyl}6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cua axit axetic dudi

dang hén hop gdm cac chét ddng phéan khong d6i quang & vi tri bis-benzylic.

Dung dich chira (1R,2S,3S,4R,5S)-3,4-diaxetoxy-1-axetoxymetyl-5-{4-clo-3-
[(4-etoxy-phenyl)-hydroxy-metyl]-phenyl} 6,8-dioxa-bixyclo[3.2.1]oct-2-y]l este cua
axit axetic (400mg, 0,644mmol) trong diclometan (10ml) & 0°C dugc bd sung chét
phéan ung Dess-Martin periodinan (609mg, 1,0mmol) va hdn hop phan tmg dugc dé
khudy & nhiét d6 nay trong 1,5 giod. Hon hop phan tng dugc pha lodng bing
diclometan (20ml), sau d6 bd sung dung dich natri bicacbonat bdo hoa trong nudc
(20ml) va dung dich natri thiosulfat bdo hoa trong nuéc (20ml). Hdn hop nay duoc
khudy manh trong 30 phit truéc khi tach cac 16p. Lép nude duge rira bang diclometan
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(2 x 20ml) va c4c 16p hitu co két hop duge 1am kho bing magie sulfat, loc va c¢6 duéi
&p suat giam. Chét thd dugc séc ky bang céach st dung thiét bi sic ky tu dong Biotage
SP4 (cot SNAP chtra 25¢g silicagel) va rira giai bing gradien 0-80% etyl axetat trong
heptan dé tao ra 178mg (hi€u suét 44,7%) (1R,28,3S,4R,5S)-3,4-diaxetoxy-1-
axetoxymetyl-5-[4-clo-3-(4-etoxy-benzoyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl
este cua axit axetic va 145mg hdn hop (1R,28,3S,4R,5S)-3,4-diaxetoxy-1-
axetoxymetyl-5-[4-clo-3-(4-etoxy-benzoyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl
este cua axit axit axetic / (1R,2S5,3S,4R,5S)-3,4-diaxetoxy-1-axetoxymetyl-5-{4-clo-3-
[(4-etoxy-phenyl)-hydroxy-metyl]-phenyl} 6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cua
axit axetic theo ty 1&¢ 4/1. Dt liéu cua (1R,2S,3S,4R,55)-3,4-diaxetoxy-1-
axetoxymetyl-5-[4-clo-3-(4-etoxy-benzoyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl
este cla axit axetic: MS (LCMS) 619 (M+H"; kiéu ion dwong) 'H NMR (400 MHz,
metanol-ds) delta ppm 1,40 (t, /=7,0 Hz, 3 H), 1,81 (s, 3 H), 1,94 (s, 3 H), 2,01 (s, 3
H), 2,03 (s, 3 H), 3,78 (d, J/=8,2 Hz, 1 H), 4,01 (d, /~12,7 Hz, 1 H), 4,12 (q, J=6,9 Hz,
2H), 4,43 (d, J=8,4 Hz, 1 H), 4,59 (d, J=12,9 Hz, 1 H), 5,25 (d, J/=8,0 Hz, 1 H), 5,38
(t, J/=8,0 Hz, 1 H), 5,44 (d, J/=8,2 Hz, 1 H), 6,98 (d, /=8,8 Hz, 2H), 7,44 (d, J/=2,0 Hz,
1 H), 7,52 (d, J/=8,4 Hz, 1 H), 7,62 (dd, /=8,4, 2,0 Hz, 1 H), 7,68 (d, /=8,8 Hz, 2H).

Dung dich chita hdn hop (IR,28,3S,4R,58S)-3,4-diaxetoxy-1-axetoxymetyl-5-
[4-clo-3-(4-etoxy-benzoyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cua axit
axetic/(1R,285,35,4R,55)-3,4-diaxetoxy-1-axetoxymetyl-5-{4-clo-3-[(4-etoxy-pheny])-
hydroxy-metyl]-phenyl}6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cua axit axetic theo ty 1&
4/1 néu trén (145mg) trong metanol (2,5ml) dugc bd sung natri bo hydrua (35mg,
0,92mmol) & nhiét do trong phong. Sau 1 gid, hdn hop phan tng duoc toi bing cach
bb sung nude (20ml) va hdn hop tao ra dugc cd dudi ap suit giam. Lop nudce tao ra
dugc chiét ba 1an bing etyl axetat (15ml). Céc 16p hitu co két hop duoc rira bing nude
mudi (20ml), 1am khd bang natri sulfat, loc va ¢6 duéi ap suét giam. Dung dich chira
chét thd trong metanol (5ml) dugc bd sung vao natri metoxit trong metanol (25%
trong lwgng) cho dén khi thu dwgc do pH=12 va hdn hop tao ra dugc khudy & nhiét do
trong phong. Sau 16 gid, hdn hop phan tng dugc trung hoa bing cach bd sung nhya
trao ddi cation Dowex Monosphere 650C (H) cho dén khi d§ pH cua dung dich <7.

Hdn hop phan ung duoc loc va cd dudi ap suit giam dé thu duogc 100mg san phim
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mong mudn as hdn hgp gdm cac chit déng phan khong déi quang (xem vi du 9). Hén
hop tao ra dugc tach ra bing phwong phap HPLC khong ddi xtmg. Phwong phap tinh
ché: cot: Chiralpak AD-H (10 x 250), tdc do dong: 10,0ml/phut, ap suét nguogc: 120
Bar, pha dong: 65/35 CO»/propanol; budc séng phat hién tit ngoai: 210nm.

Céu hinh cta nguyén tir cacbon & vi tri bis-benzylic trong hop chit c6 cong

thirc 9A-1 va 9A-2 14n lugt dwoc tiy ¥ gan 12 R va S.

(9A-1): (17,5mg, hiéu suét 16,5%); R = 4,68 phut; cac phan doan chtra san
phim dugc c6 duéi ap sudt giam. Chét tao ra duge két tia bang etyl axetat va heptan.

Chat rdn mau tring tao ra dugc rira 2 1n bing heptan va lam khé dudi &p suét giam.

MS (LCMS) 451,2 (M-H", kiéu ion 4m) 'H NMR (400 MHz, METANOL-d4)
delta ppm 1,33 (t, J=6,9 Hz, 3 H), 3,62 (d, J=7,6 Hz, 2H), 3,67 (t, J=8,0 Hz, 1 H), 3,68
(d, J=11,9 Hz, 1 H), 3,79 (d, J=8,0 Hz, 1 H), 3,83 (d, J=12,5 Hz, 1 H), 3,97 (q, J=6,9
Hz, 2H), 4,16 (d, J=7,4 Hz, 1 H), 6,04 (s, 1 H), 6,80 (d, J=8,8 Hz, 2H), 7,22 (d, J=8,6
Hz, 2H), 7,29 (d, J=8,4 Hz, 1 H), 7,42 (dd, J=8,2, 2,0 Hz, 1 H), 7,93 (d, ]=2,0 Hz, 1
H). HRMS theo 1y thuyét dbi v6i CaHasOsCl (M) 452,1238, theo thuc nghiém
452,1237.

(9A-2): (25,9mg, hidu suit 24,4%); R¢ = 10,26 phut; cac phan doan chira san
phim dugc cd duéi ap sudt giam. Chét tao ra dugc két tia bing etyl axetat va heptan.

Chét rdn mau tring tao ra dugc rira 2 1dn bang heptan va lam khd duéi ap suat giam.

MS (LCMS) 4972 (M+HCOO-, kiéu ion am) 'H NMR (400 MHz,
METANOL-d4) delta ppm 1,33 (t, J=6,9 Hz, 3 H), 3,56 (d, J=7,8 Hz, 1 H), 3,61 (d,
J=7,2 Hz, 1 H), 3,66 (t, J=8,0 Hz, 1 H), 3,68 (d, ]=12,8, 1 H), 3,79 (d, J=8,2 Hz, 1 H),
3,84 (d, J=12,5 Hz, 1 H), 3,97 (q, J=7,0 Hz, 2H), 4,15 (d, J=7,4 Hz, 1 H), 6,05 (s, 1
H), 6,80 (d, J=8,4 Hz, 2H), 7,21 (d, J=8,4 Hz, 2H), 7,29 (d, ]=8,4 Hz, 1 H), 7,41 (dd,
J=8,2, 1,6 Hz, 1 H), 7,91 (d, J=1,6 Hz, 1 H). HRMS theo ly thuyét dbi v&i CaHasOsCl
(M) 452,1238, theo thuc nghiém 452,1235.

Vidu 12

[2-clo-5-((1S,2S,3S,4R, 5S)-2,3,4-trihydroxy-1-hydroxymetyl-6,8-dioxa-

bixyclo[3.2.1]oct-5-yl)-phenyl]-(4-etoxy-phenyl)-metanon
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Dung dich chta (IR,2S,3S,4R,5S)-3,4-diaxetoxy-1-axetoxymetyl-5-[4-clo-3-
(4-etoxy-benzoyl)-phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cua axit axetic (xem
quy trinh diéu ché trong vi du 11; 65mg, 0,10mmol) trong metanol (3ml) va
tetrahydrofuran (2ml) dugc bd sung natri metoxit trong metanol (25% trong luong)
cho dén khi thu duoc d6 pH=12 va hdn hop tao ra duoc khudy & nhiét do trong phong.
Sau 16 gid, hdn hop phan ting dugc trung hoa biang cach bd sung nhya trao ddi cation
Dowex Monosphere 650C (H) cho dén khi d6 pH cta dung dich <7, loc va ¢6 dudi ap
suit giam. Chét tao ra dugc két tia bing etyl axetat va heptans va chit rdn mau tring
tao ra dugc rira 2 1in bing heptan va 1am khé dudi ap suét giam dé thu dugc san phim
can thiét c6 cong thirc (44,5mg, hiéu sudt 94%). MS (LCMS) 451,1 (M+H"; kidu ion
duong) 'H NMR (400 MHz, metanol-ds) delta ppm 1,40 (t, J=6,9 Hz, 3 H), 3,55 (d,
J=8,0 Hz, 1 H), 3,60 (d, J/=7,4 Hz, 1 H), 3,65 (t, J/=8,1 Hz, 1 H), 3,67 (d, /~12,5 Hz, 1
H), 3,77 (d, J=8,0 Hz, 1 H), 3,83 (d, /~12,5 Hz, 1 H), 4,12 (q, J=7,0 Hz, 2H), 4,14 (d,
J=7,6 Hz, 1 H), 6,98 (d, J=8,8 Hz, 2H), 7,48 (d, /=8,4 Hz, 1 H), 7,52 (d, /=2,0 Hz, 1
H), 7,65 (dd, J=8,4, 2,0 Hz, 1 H), 7,73 (d, J=8,8 Hz, 2H). HRMS theo Iy thuyét dbi
v6i CaoH2308Cl1 (M) 450,1081, theo thuce nghiém 450,1079.

Thtr nghiém duogc ly

Viéc thuc hanh séng ché dé diéu tri bénh dugc diéu chinh béng cach wc ché
SGLT?2 c6 thé duge chiing minh bing hoat tinh trong it nhit mét quy trinh dwgc mé ta
dudi day.

Thr nghi€m sinh hoc

Thir nghiém In-Vitro

Thtt nghiém vé chirc ning SGLT2 dugc thiét k& dé phat hién tac dung tc ché
su hip thu metyl-alpha-D glucopyranosit (AMG — dang khéng chuyén hoa cua

-77-



21374

glucoza) thong qua chit van chuyén SGLT2. Chit van chuyén SGLT2 thu hdi glucoza
tir c4c tiéu quan than gan; viéc e ché n6 dén dén mit duong vao nuée tiéu. Hop chit
d6i ching duong, phlorizin, 1a chét &rc ché su tai hip thu glucoza da biét cia SGLT2
va dugc sit dung dé so sanh ty 18 phdn tram &c ché SGLT2 cao cla hop chit thir

nghiém.

Té bao CHO-FlpIn (Invitrogen, Carlsbad, CA) biéu hién én dinh SGLT2 cua
nguoi (pcDNAS/FRT) duoc céy vao céc dia Iso-TC c6 96 156 (Perkin Elmer, Waltham,
MA) & mat 6 100000 té bao/16 trong 100pl mdi trudng phat trién (mdi trudng F-
12/DMEM 1:1 (Gibco, Carlsbad, CA), 10% FBS (Sigma, St. Louis MO), 1X
Pen/Strep (Gibco, Carlsbad, CA), 600pg/ml Hygromyxin (Invitrogen, Carlsbad, CA)).
Trude khi xi Iy bang hop chét thir nghiém, t& bao nhap dong dwoc dé doi huyét thanh
trong 2 gid & 37°C trong mdi trudng F-12/DMEM 1:1, thay bing mdi truong F-
12/DMEM méi sau 1 gio. Hop chit thir nghiém trong dimetylsulfoxit (Sigma, St.
Louis, MO) dugc pha loang 100 l4n trong dung dich dém hép thu (140mM NaCl
(Promega, Madison, WI), 2mM KCl (Teknova, Hollister, CA), 1mM CaCl, (Teknova,
Hollister, CA), 1mM MgCl, (Teknova, Hollister, CA), va 10mM HEPES (Gibco,
Carlsbad, CA) vao cac dia nudi cdy t& bao duogc rira trude bang dung dich dém hép
thu. Té bao dugc 1 truée v6i hop chat thir nghiém trong 15 phiit trude khi bd sung
50ul AMG (40 nCi AMG [U-'*C] (Perkin Elmer, Waltham, MA) trong AMG khong
dugc danh diu (Aldrich, St. Louis, MO)) cho mot 15 dé thu duoc néng do cubi
11,33uM AMG.** Dia nudi cdy té bao dugc 1 trong 3 giv & 37°C dé hip thu AMG.
Sau khi 4, té bao dugc rira hai lan bang dung dich dém rira dwgc 1am lanh bﬁng nudc
d4 (dung dich dém hip thu chira 200uM Phlorizin (Sigma), lam khé trong khong khi
va phén giai t& bao trong 30ul dung dich NaOH 200mM va dung dich dém 1% SDS
trén may lac tron. Microscint 40 (Perkin Elmer, Waltham, MA) duoc bd sung vao té
bao di dugc phan giai (d€ tao ra thé tich cudi 200p]) va tron bing cach 1ic tron trong
30 phiit. C4c dia dugc bao quan trong chd tdi qua dém va dinh luong trén thiét bi
Microbeta Trilux 1540 (Wallac, Waltham, MA) bing cach sir dung quy trinh chuén dé
phat hién C. Ty 1& phéan tram trc ché sy hdp thu AMG cua hop chét thir nghiém duoc

tinh bang cach st dung cong thirc sau:
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[% téc dung = (ZPE-T)/(ZPE-HPE)) x 100%)]

trong d6 “ZPE” 1a s6 dém da dugc hiéu chinh trong mdt phut (the corrected
counts per minute: CCPM) trong cac 16 d6i chimg chta 0,5% DMSO, “T “ 1a sb
CCPM cuia cic 15 chira hop chit thir nghiém & ndng d6 khac nhau ctia dudng cong
chudn, va “HPE” 14 ty 1& phan trim tinh theo CCPM trong cac 15 dbi chimg chua
10uM phlorizin. Chi s6 ICso dwgc tinh bing cach sir dung cong thirc dap tng liu va

duoc téng két dbi voi cac hop chit thir nghiém trong bang 1.
Céc ky hiéu viét tit dugc st dung trong phdn mé ta thir nghiém in vitro bao
gom:
SGLT2 chét ddng van chuyén natri/glucoza typ 2
AMG metyl-a-D glucopyranosit
DMEM mdi trudng Eagle cai bién Dulbecco
IC50 ndng do trc ché 50%
FBS huyét thanh bao thai bd
DMSO Dimetylsulfoxit
SDS Natri dodexyl sulfat
CHO-FlpIn té bao budng trimg chudt ddng Trung qubc chira vi tri FRT

** Pbi véi hop chat thir nghiém 1, t€ bao duge 0 truée véi hop chit thir nghiém 1
trong 15 phut truéc khi bd sung lrong AMG thich hop (40nCi AMG [U-*C] (Perkin
Elmer, Waltham, MA) trong AMG khéng duoc danh ddu (Aldrich, St. Louis, MO))
cho mét 15 dé thu dugc ndng do cudi 200uM AMG.
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Bang 1
2l ICSOnM
khong dugc thit nghiém 2’6, —
10,000 1090
10,000 s
3470 p
5830 -
3360 55
1968 ;
1895 3
1997 p

Ngudi ¢6 hidu biét trung binh v& linh vuc nay can hidu ring cac cai bién va
thay d6i khac nhau c6 thé dugc thyc hién theo séng ché ma khong di chéch khoi pham
vi clia n6. Cac phuong 4n khéc clia sang ché sé& tré nén rd rang dbi véi ngudi c6 hidu
biét trung binh vé& linh vuc niy khi xem xét ban md ta va phén thuc hanh sang ché
duoc bdc 16 & day. Phin mo ta ké ca cac vi du thue hién sang ché duoc coi 1a chi dé

minh hoa séng ché, pham vi clia sdng ché dugc chi ra trong y€u cau bao hd sau day.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (A):

trong d6

R 12 —OH hoic néu R! 12 —0-C(0)-(C1-Cs)alkyl hoic —O-C(O)-aryl, R 1a gidng
nhu R! hoic 12 nhém —OH;

R! 1a —-OH, F, Cl, —O-C(0)-(Ci-Cs)alkyl, —O-C(O)-aryl, —O-C(0)-0-(Ci-
Cs)alkyl hodc —O-C(0)-O-aryl; va

R? 14 —OH, —O-(C1-Cs)alkyl hoic —O-CH,-CH,-O-R22;
v6i diéu kién néu R 13 —OH va R! 1a —OH, R? 1a —OH hodc —O-CH»-CH,-O-R?;

R? 1a H, —~C(0)-(C1-Cs)alkyl, —C(O)-aryl, —C(0)-O-(C1-C4)alkyl hoic -C(O)-
O-aryl;

va muoi dugc dung cua nd.

2. Hop chét c6 cong thirc (B):

trong d6
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R 14 —OH hoic néu R! 13 —0-C(0)-(Ci-Cs)alkyl hosic —O-C(O)-aryl, R 1a gibng
nhu R! hoic 12 nhém —OH;

R! 1a -OH, F, CI, —O-C(0)-(Ci-Cs)alkyl, —O-C(O)-aryl, —O-C(0)-O-(Ci-
Cs)alkyl hodc —O-C(O)-O-aryl; va

R? 1a —OH, —O-(C-Cs)alkyl hoic —O-CH>-CH,-O-R??;
v6i diéu kién néu R 1a ~OH va R! 13 —OH, R? 1a ~OH hozc ~O-CH,-CH,-O-R%,
R?2 1a H, —C(0)~(Ci-Cs)alkyl, —-C(O)-aryl, —C(0)-O-(C1-Cs)alkyl hodc -C(O)-

O-aryl;

va mubi duge dung ciia no.

3. Hop chét theo diém 1 hoic 2, trong d6 R! 1a —OH.

4. Hop chét theo diém 3, trong d6 R? 1a -OH.

5. Hop chét theo diém 3, trong d6 R? 14 —O-CH>CH,OH.

6. Hop chét dugc chon tir nhém bao gdm céc hop chét sau:
(1R,28,3S,4R,5S)-3,4-diaxetoxy- 1 -axetoxymetyl-5-[4-clo-3-(4-etoxy-benzyl)-
phenyl]-6,8-dioxa-bixyclo[3.2.1]oct-2-yl este cuia axit axetic;
(1R,28,3S,4R,5S)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-2,3,4-trihydoxy-6,8-dioxa-
bixyclo[3.2.1]oct-1-ylmetyl este cua axit axetic;

(1R,28,38,4R,5S)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-2,3,4-trihydoxy-6,8-dioxa-
bixyclo[3.2.1]oct-1-ylmetyl este etyl este cuia axit cacbonic;
[Ds]-(18,28,3S,4R,55)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-hydroxymetyl-6,8-
dioxa-bixyclo[3.2.1]octan-2,3,4-triol;
2-{4-[2-clo-5-((18,2S,3S,4R,5S)-2,3,4-trihydroxy-1-hydroxymetyl-6,8-dioxa-
bixyclo[3.2.1]oct-5-yl)-benzyl]-phenoxy }-etyl este cuia axit axetic;
(18,28,3S,4R,55)-5-{4-clo-3-[4-(2-hydroxy-etoxy)-benzyl]-phenyl } - 1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol; va

(18,2S,385,4R,5S)-5-[4-clo-3-(4-etoxy-benzyl)-phenyl]-1-flometyl-6,8-dioxa-
bixyclo[3.2.1]octan-2,3,4-triol;
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hodc mudi dugc dung cua né.

7. Hop chét c6 cong thire (18,28,3S,4R,58)-5-[4-clo-3-(4-hydroxy-benzyl)-phenyl]-
1-hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3 4-triol.

8. Hop chét dugc chon tir nhém bao gdém céc hop chét sau:

(1S,28,3S,4R,5S)-5-{4-clo-3-[(4-etoxy-phenyl)-hydroxy-metyl]-phenyl }-1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol;

(1S,28,3S,4R,5S)-5-{4-clo-3-[(R)-(4-etoxy-phenyl)-hydroxy-metyl]-phenyl } - 1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3 4-triol; va

(1S,28,3S,4R,5S)-5-{4-clo-3-[(S)-(4-etoxy-phenyl)-hydroxy-metyl]-phenyl } - 1-
hydroxymetyl-6,8-dioxa-bixyclo[3.2.1]octan-2,3,4-triol.

9. Duoc phim chira: (i) hop chit theo diém bét ky trong sd cac diém néu trén hoic
mubi duge dung cta nd; va (ii) ta4 dugc, chét pha lodng, hodc chét mang dugc

dung.

10.Duoc phém theo diém 9, trong d6 hop chét néu trén hodc mubi dugc dung cia n6

c6 mit véi luong hitu hi¢u de di€u tri.

11. Dugc phim theo diém 9 hoic 10, trong d6 dugc phdm nay con chira it nhit mét
dugc chit bd sung duge chon tir nhém bao gdm chét didu tri bénh béo phi va chét

diéu tri bénh déi thdo dudng.

12.Duoc phém theo diém 11, trong do chét diéu tri bénh béo phi dugc chon tir nhém
bao gém rimonabant, taranabant, surinabant, otenabant, SLV319 (CAS No.
464213-10-3), AVE1625 (CAS No. 358970-97-5), dirlotapit, mitratapit, implitapit,
R56918 (CAS No. 403987), CAS No. 913541-47-6, lorcaserin, cetilistat, PYY3.36,
naltrexon, oleoyl-estron, obinepitit, pramlintit, tesofensin, leptin, liraglutit,

bromocriptin, orlistat, exenatit, AOD-9604 (CAS No. 221231-10-3) va sibutramin.

13. Duoc phdm theo diém 11, trong d6 chét diéu tri bénh dai thdo duong dwoc chon tir
nhém bao g%)m metformin, axetohexamit, clopropamit, diabinese, glibenclamit,
glipizit, glyburit, glimepirit, gliclazit, glipentit, gliquidon, glisolamit, tolazamit,

tolbutamit, tendamistat, trestatin, acarboza, adiposin, camigliboza, emiglitat,
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tolbutamit, tendamistat, trestatin, acarboza, adiposin, camigliboza, emiglitat,
miglitol, vogliboza, pradimicin-Q, salbostatin, balaglitazon, ciglitazon,
darglitazon, englitazon, isaglitazon, pioglitazon, rosiglitazon, troglitazon, exendin-
3, exendin-4, liraglutit, trodusquemin, reservatrol, chét chiét hyrtiosal, sitagliptin,

vildagliptin, alogliptin va saxagliptin.
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