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Linh vye ky thuat dwoce dé cap

Sang ché dé cap dén quy trinh diéu ché hop chét 1-O-axyl-2-deoxy-2-flo-

4-thio-B-D-arabinofuranoza va cac hop chit trung gian cta né.
Tinh trang ky thuit ciia sing ché

Céc hop chat 4-thionucleosit 14 céc hop chit dang cha ¥ lién quan dén
hoat tinh khéng vi rat va chéng u. Vi dy, da biét 1-(2-deoxy-2-flo-4-thio-B-D-
arabinofuranosyl)-xytosin (4 -thio-FAC) ¢6 hoat tinh chéng ung thu in vivo va in
vitro cao [Y. Yoshimura va cac dong tac gia; J. Org. Chem. 1997, 62, 3140-
3152; S. Miura va céc déng tac gia, Cancer Lett. 1998, 129, 103-110; S. Miura
va cac déng tac gid, Cancer Lett. 1999, 144, 177-182; Y. Yoshimura va céac
dong tac gia, Bioorg. Med. Chem. 2000, 8, 1545-1558; D.A. Zajchowski va cac
dong tac gia, Int. J. Cancer 2005, 114, 1002-1009].

Céc hop chét co cong thirc chung I 14 cac hop chét trung gian chinh trong

viéc dieu ché cac 4’-thionucleosit.

1-(2-deoxy-2-flo-4-thio-B-D-arabinofuranosyl)xytosin (4 -thio-FAC):

Dic biét quan tAm dén quy trinh diéu ché 1-(2-deoxy-2-flo-4-thio-B-D-
arabinofuranosyl)xytosin (4 -thio-FAC) xét v& hop chét II:



trong d6, trong phan moé ta dudi day, o-diastereome clia anome axetat

duoc goi 1a Tla va IIf duge sir dung lam chét ddng phan p.

Hop chit nay va quy trinh didu ché duge mo ta 1an dau tién trong WO
97/73993, WO 97/038001 va trong tai liéu lién quan [Y. Yoshimura va cac ddng
tac gia, J. Org. Chem. 1999, 64, 7912-7920; Y. Yoshimura va cac ddng tac gia,
Nucleosides Nucleotides 1999, 18, 815-820; Y. Yoshimura va céac déng tac gia,
Nucleic Acids Symposium Series 1998, 39, 1 1- 12; Y. Yoshimura va céc dong
tac gia, Tetrahedron Lett. 1999, 40, 1937-1940].

Trong truong hop nay, cach diéu ché cac hop chit c6 cong thire I dugce

mo ta:

trong do:
R; va Ry 1a alkyl, silyl hoac axyl, va

Rs 1a axyl.
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Nguyén li¢u khéi dAu trong so dd 1 1 1,2:5,6-di-O-isopropyliden-a.-D-
alofuranoza (A1) c6 ban trén thi truong ma nho dé mot phén cta né c6 thé thu
dugc trong bdn bude tir D-glucoza [D.C. Baker va cac ddng tac gia, Carbohydr.
Res. 1972, 24, 192-197]. Do vay, hop chét II ¢6 thé thu dugc trong téng cong 14
budc hoa hoc bét déu bang 1,2:5,6-di-O-isopropyliden-a-D-alofuranoza hodc 18
buéc hoéa hoc bat ddu bing D-glucoza. O day, hop chét II thu dugc dudi dang
hdn hop anome gdm Ilo, va IIB. Tai liéu nay khong dua ra bét ctr ty 18 To /IIB
[Y. Yoshimura va céac ddng tac gia, J. Org. Chem. 1999, 64, 7912-7920]. Cac

thir nghiém trong phong thi nghiém duoc thuc hién boi ngudi nop don dé didu
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ché hop chét II mét cach twong tw véi quy trinh bét du tir A14 d& thu cac hdn
hop Ho/IIB c6 ty 18 tir 1:1 dén 3:2.

Nhuoc diém cta quy trinh didu ché hop chit IT da biét trong linh vuc k¥
thuét ndy, tirc 14 can sb lugng 16n cac budc héa hoc, ma diéu nay lam cho quy
trinh trién khai trong thuc t& & quy mé cong nghiép tré nén khé khin hon. Ngoai
ra, khi qu4 trinh téng hop dugc tién hanh theo quy mé cong nghiép, ndy sinh cc

kho khan va cac nhugc diém sau day:

e Quy trinh bao gdm it nhit nim budc tach séc ky diéu ché (sic ky long
diéu ché tinh ning cao - HPLC).

« Céc hop chét trung gian A6, A7, A9, A12 12 khéng 6n dinh.

* Viéc x1r ly céc chét 1ong nhét & cac cong doan A2, A3, A4, A8, A9,
All, A12 la khé khan.

« Hop chét A6 chi hoa tan rit chdm trong metanol. Vi su c6 mit clia natri
metoxit (NaOMe), su thay thé 4i nhin cia nhém mesylat bing nhém metoxy
trong hop chit A7 xay ra dudi dang phan tmg phu. Sy tao ra san phim phu xay

ra khi phan tmg dugc tién hanh & quy mé twong d6i 16n.

« Sau khi tdch nhom isopropyliden, axit trifloaxetic (TFA) dugc chung cht
dudi &p sudt giam do cac phuong 4n thay thé khac dan dén sy tao thanh lugng
16n san phdm phu. Dbi v6i quy mo cong nghiép, didu nay din dén cac khoé khin

khac.

Do trinh tyu téng hop dai va thuc té 1a mot sb budc khong thé duoc mé
rong, hodc chi vdi chi phi dang ké, nén quy trinh dugc thé hién trong so dd 1 1a
khong phti hop dé diéu ché hop chét II & quy mo cong nghiép.

Mot phuong an khac dé didu ché hop chét II dugc mo ta trong WO
2007/068113 va tai liéu lién quan [J.K. Watts va cac ddng tac gia, J. Org. Chem.
2006, 71, 921- 925] va dugc tém tit trong so dd 2.
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3 day, trong bude tong hop cubi cing, thu dugc hdn hgp ctia cac anome
axetat II & ty 1€ 1lo/I1f ndm trong khoang tir 1 : 2 dén 1 : 14 [xem J.K. Watts va
cac ddng tac gia, J. Org. Chem. 2006, 71, 921-925]. San phim phu B8 dugc loai
b bang cach sic ky cot.

Hop chét B1 c6 thé duogc diéu ché trong 6 budc tir L-xyloza (hgp chét nay
khong xuét hién trong ty nhién) [J.K. Watts va cac ddng tac gia, J. Org. Chem.
2006, 71, 921-925]. Do vay, hop chét II ¢6 thé dugc diéu ché theo tong cong 13
buéc hoa hoc tir L-lyxoza.

Nhuoe didm cu thé cia quy trinh téng hop nay 1a do thuc té 1a nguyén liéu
khoi dau L-lyxoza 14 dét va duogc bén rat it trén thi truong d6i véi quy trinh tong
hop & quy md cong nghiép.

Ngoai ra, khi quy trinh tbng hop dugc tién hanh theo quy mo cdng nghiép,
thi ¢6 cac khé khian va cac nhugc diém sau day:

« O mdi giai doan tbng hop, sur chuyén héa nhém bao vé phirc tap va trong

mdi trudng hop, qua trinh tinh ché séc ky can phai dugc tién hanh.
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e S dung amoniac long va nguyén td lithi & céc nhiét do rat thap (budc
B2).

» Pua vao va loai béd nhém bao vé silyl ma co khéi lugng mol cao va khé
dat dugc gia tri thwong mai (cac bude B3 va BS).

» St dung DAST dudi dang tac nhan flo hda. Ngoai thyuc té 1a kho thu
duoc DAST, céac vAn dé vé sy an toan (nhiét d6 xt ly, su phan huty DAST trong
phan mg tda nhiét v6i sy hinh thanh khi) dong vai trd quan trong trong viéc mé
réng phan ung nay (budc 4).

e Stt dung ozon & cac nhiét do rét thap (B7).

» Nhiét d6 cao (110°C) trong quad trinh tai sip xép Pummerer va sy hinh
thanh khoang 20% san phim phu B8 [J.K. Watts va céc ddng tac gia, J. Org.
Chem. 2006, 71, 921-925].

Do céc khé khan duoc d& cap & day, & cic budce tdng hop riéng biét, rét
khé mé rong hodc khong thé m& rong quy mo, va do c6 nhitng gidi han vé
nguyén liéu khéi dau, quy trinh dugc thé hién trong so dd 2 rat khong pht hop
dé diéu ché hop chét II theo quy mo cdng nghiép.

US 6,147,058 dé cap dén 1-(2-deoxy-2-flo-4-thio-beta-D-

arabinofuranosyl)xytosin c6 hoat tinh chéng khéi u, c6 cong thirc [I]:

K

HO
trong do6 R 1a nguyén tir hydro hodc gbc axit phosphoric va dé cap dén quy trinh
san xuét va st dung hop chat nay.
Tai liéu J. Org. Chem. 1997, 62, 3140-3152 d& cap dén céc chat chong
chuyén hod 2’-deoxyxytidin, dic biét la cac hop chéit 2’-deoxy-4’-thioxytidin

duoc cai bién & vi tri 2° duge tbng hop 1am cac tac nhan chéng ung thu va dé
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cap dén quy trinh tong hop céc hop chét 2’-deoxy-4’-thioxytidin dugc cai bién &
vi tri 2’ tir D-glucoza.
Ban chét ki thuat ciia sang ché

Pé khic phuc céc nhugc diém néu trén, muc dich cla séng ché 1a dé xuét
quy trinh diéu ché cho phép didu ché cac hop chét c6 cong thire I & quy mo cong
nghiép.

Cu thé, sang ché dé cép dén quy trinh dé didu ché cac hop chét c6 cong

thue I:

O\H/R2

O

R,0

11,
[72]

trong do:
R; 1a -C(0)-C;-C¢-alkyl hoac -C(O)-aryl; va
R, 1a C;-Cg-alkyl, C;-Cy-perfloalkyl hodc aryl.

Theo sang ché, myc dich nay dat dugc bing quy trinh ma didu ché céac
hop chit c6 cong thie I véi hidu sut cao trong 10 budc héa hoc, bit dau bing
cac hop chét c6 cong thirc IV c6 ban sin trén thi trudong nhd céc bude chinh
"dua nguyén tit flo vao nho sy md vong sulphat vong" va "tai sép xép Pummerer

cho sulphoxit bang cach sir dung chét xtc tac dic biét" (So db 3).
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Céac hop chét c6 cong thirc IV, dugc st dung lam céc nguyén liéu khai
ddu cho quy trinh theo sing ché, hop chét nay c6 thé dugc tbng hop trong 4
budc hoéa hoc tir hop chit D-riboza tu nhién va cé bén trén thi trudng. Ca D-
riboza va cac hop chét kiéu IV (vi dy, 5-O-benzyl-2,3-O-isopropyliden-L-
lyxono-1,4-lacton) d8u c6 bén trén thi trudng (patent M¥ sb 6,448,415 B1).

Ngoai ra, quy trinh theo sang ché st dung céc chét phan tmg ma cé béan

trén thi truong, tham chi véi s6 luong tinh theo kg.

Céc hop chét trung gian V, VI va VII chi duge phan tach dudi dang céc
san phim thod va trong mdi trudong hgp duoc sir dung truc tiép cho budc tiép
theo. Sau cung, hop chit VIII duoc két tinh c6 do tinh khiét cao (> 97%). Do
vay, cac qua trinh tinh ché tdn nhiéu thoi gian va ngudn luc (vi duy, sic ky diéu

ché) c6 thé dugc bé qua.
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Cac hop chit IX, XI va XII khong bi phan tach va dugc st dung truc tiép

lam céc nguyén liéu tho cho budce tiép theo.

Theo sang ché, toan b trinh tu tdng hop, chi 3 hop chét trung gian (VIII,
X va XIII) phai dugce phan tach va chi can séc ky didu ché don gian (X). Céc
hop chét trung gian VIII, XII va san phim I (I) dugc tich véi hiéu suét cao va
6 tinh khiét cao (> 93%) bing cach két tinh.

Quy trinh theo sing ché khéng can cac sy chuyén héa nhém bao vé phire

tap.

Su oxy hoéa sulfua XII ¢6 thé duoc tién hanh theo cach mong mudn &
nhiét d6 trong phong sit dung OXONE (mudi kali monopersulphat béc ba,
2KHSO5s*KHSO,4*K,S0,), su oxy hda qua muic co thé duoc loai trir ma khong
gay ra bét ctr vAn dé nao nho st dung cac lugng duong luong mol (xem So do 2,

phan ung thu B7).

Theo séng ché, su tai sip xép Pummerer (XIII— I) dugc tién hanh véi su
c6 mit cac lugng xuc tac cua kali bisulphat. Bing cach sir dung chét xtc tac nay,
¢ thé dat duoc hicu suét cao (> 80%) va ddng thoi tao ra rét it cac san phém
phu (<5%) & cac nhiét do phan tmg thép (< 90°C) (xem so d6 2, phan {mg thu
IT). San phadm thé I thu dugc chira rAt it cac tap chét va cling chi chira ty 18 rat

nhé clia oi-anome ma su két tinh don gian 14 dd cho qué trinh tinh ché.

Quy trinh theo sang ché khéng st dung céc sy chuyén héa hoéa hoc chung,
12 da biét dbi voi nguoi co hiéu biét trung binh trong linh vuc, dé tao ra
thiofuranoza nho su tao thanh diol, hoat h6éa no nho bissulphonat va tao vong
véi natri sulfua; ddi véi cac k§ thust nhom bao vé va oxy hoéa sulfua bing
OXONE. Tuy nhién, mét khia canh cu thé cua sang ché 1a dé xudt cac tam lap

thé riéng biét cta cc thiofuranoza c6 cau tric mong mudn va hiéu qua cao.

Mot khia canh khéc cia sang ché 1a dua vao nguyén tir flo theo cach 1ap
thé chon loc & nguyén tit C; cua hop chit X nhd su m& vong 1ap thé chon loc

cua sulphat vong IX.

-10-
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MO ta chi tiét sang ché

Trong budc thi nhét ctia quy trinh didu ché hop chét c6 cong thic I theo

Rig/\qg\n/ﬂz
sy ©

sang cheé:

trong do:
R; 13 -C(0O)-C,-Cg-alkyl hodc -C(O)-aryl; va
R, 1a C;-C¢-alkyl, C-Cy-perfloalkyl hodc aryl,
lyxonolacton c6 cong thirc I'V:
T Cr
X

R Rg_
v

LET]

o
o

trong do:

Rg 14 C;-Cg-alkyl hodc arylmetylen; va

R, va Rg doc 14p v6i nhau 1a hydro, C-Ce-alkyl, C;-Cy-perfloalkyl hoéc
aryl;

dugce khir v4i sy c6 mat cua chét cho hydrua c6 cong thirc A(AlH,) hodc
A(BHy), trong d6 A 1a kim loai kiém, dé thu diol c6 cong thirc V véi lugng nam
trong khoang tur 0,5 dén 10 duong luwong mol:

-11-



O day, vu tién str dung lithi nhém hydrua (LiALHy) v6i luong nim trong
khoéng tir 0,5 dén 1,5 dwong lugng mol. Tt hon 13, phan tmg duoc tién hanh &
nhiét d6 ndm trong khoang tlr 0°C dén 30°C.

Trong budc tht hai, diol V dugc cho phan Ung voi it nhét 2 duong lugng
mol cta sulphonyl clorua Re-SO,Cl hogc sulphonic anhydrit Rg-SO,-O-SO,-Ro,
trong d6 Ry 1a C;-Cg-alkyl, C-Cy-perfloalkyl hodc aryl, t6t hon metansulphonyl
clorua véi luong nim trong khoang tir 2 dén 5 duong luong mol, véi sy c6 mat
clia amin bic ba véi lugng it nhét 1a 2 duong lugng mol (vi dy, trimetylamin,
trietylamin, diisopropyletylamin) hodc pyridin (vi du, pyridin, 4-N,N-
dimetylaminopyridin, colidin, cac picolin, c4c lutidin), t6t hon 13, trietylamin véi
lugng ndm trong khoang tir 2 dén 5 dwong luong mol, dé thu hop chét c6 cong
thirc VI:

F;g
0=$=0
1]
RO O—%—R,
— O
o. 0
R; Rg
Vi

Tét hon 13, buée phan tng duoc tién hanh & nhiét 6 nim trong khoang tir
0°C dén 30°C.

Trong budc ba, bissulphonat VI dugc phan tng véi it nhét 1 duong lugng
mol cta natri sulfua (Na,S) trong dung méi khong proton phan cuc, nhu, vi dy,

DMF, NMP, DMA, DMSO, DMEU, tdt hon 1a, NMP (N-metylpyrolidon), &

-12-
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nhiét d6 cao hon 50°C, 8t hon 1a & nhiét d6 ndm trong khoang tir 50 dén 100°C,

dé thu thiofuranoza c6 cong thirc VII:

ReO

0’“‘

6.

Rr Rg
v

Trong budc bdn, thiofuranoza c¢é cong thire VII duge chuyén héa trong
hdn hop dung méi gébm nude va dung méi hitu co duge chon tir nhém bao gbdm
cac ete (vi du, dietyl ete, THF, dioxan, MTBE), cac rugu (vi du, metanol, etanol,
isopropanol), céc axit carboxylic (vi dy, axit axetic), cdc hydrocacbon thom (vi
du, benzen, toluen), t5t hon 13 trong hén hgp cua tetrahydrofuran (THF) va
nude, véi mot axit duge chon tir nhom cac axit khoang (vi du, HCI, H,SO,,
H;PO,), céic axit alkansulphonic (vi du, axit metansulphonic), cic axit
arylsulphonic (vi du, axit benzensulphonic, axit toluensulphonic), cac axit
perflosulphonic (vi dy, axit triflometansulphonic, axit nonaflobutansulphonic)
hodc cac axit perfloalkancarboxylic (vi du, axit trifloaxetic) voi lugng nim trong
khoang tir 0,01 dén 5 dwong lugng mol, t8t hon 13 H,SO, véi lugng ndm trong

khoéng tir 0,01 dén 5 duong lugng mol, thanh diol c6 cong thirc VIII:

HO OH
Vit

Tét hon 13, budc phan tng duoc tién hanh & nhiét 6 nim trong khoang tir
20°C dén 100°C.

Diol VIII duoc tach bing cach két tinh tir hdn hop dung méi gbm alkan
hodc cac hdn hop ctia n6 - tét hon 14 heptan - va este cta carboxylic - t6t hon 13

isopropyl axetat hodc etyl axetat.

-13-
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Trong budc nidm, cho diol c6 cong thirc chung VIII phan Umg voi sy ¢o
mit cla it nhét 0,2 dwong lugng mol cia bazo ¢6 cdng thire AH, A,COs hodc
A(OtBu), trong d6 A 1a kim loai kiém; t6t hon 13 ¢6 mit natri hydrua véi lugng
nim trong khoang tir 0,2 dén 3 dwong lugng mol, chét phan tng hoat héa diol c6
cong thirc X;-SO,-X, v6i luong nam trong khoang tir 1 dén 2 duong lugng mol,
trong d6 X;va X, ddc l4p voi nhau 1la Cl hodc imidazoyl, t6t hon 1a
sulphonyldiimidazol v6i lugng ndm trong khoang tir 1 dén 2 duong lugng mol,

dé thu duoc sulphat este vong c6 cdng thirc IX:

T6t hon 13, phan tmg duge tién hanh & nhiét do nim trong khoang tir -5°C
dén 20°C.

Trong budc sau, trudc tién cho sulphat este vong c6 cdng thirc IX phan
tmg véi amoni florua c6 cong thire N(R;)sF véi lugng nam trong khoang tir 1
dén 3 duong luong mol, trong d6 Ry; 1a Ci-Ce-alkyl, t6t hon 14 tetrabutylamoni
florua v&i lwong nim trong khoang tir 1 dén 3 duong lugng mol, & nhiét do nim
trong khoang tir 0°C dén 30°C, va cho hon hop phan tng thu dugc theo cach nay
phan Umg véi axit duge chon tir nhém bao gdm cac axit khodng (vi dy, HCI,
H,S0,), cac axit alkylsulphonic (vi dy, axit metansulphonic), cac axit
arylsulphonic (vi dy, axit benzensulphonic, axit toluensulphonic), cac axit
perflosulphonic (vi dy, axit triflometansulphonic, axit nonaflobutansulphonic)
hodc céc axit perfloalkancarboxylic (vi dy, axit trifloaxetic), t5t hon 13, axit

sulphuric (H,SOy), dé thu dugc ete c6 cong thic X:

-14-
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Bude nhé thir hai cia phan Gng, t5t hon 13, dugc tién hanh & nhiét d9 nam

trong khoang tir 20°C dén 70°C.

Trong budc bay, trudc tién cho ete ¢6 cong thirc X trong budc nho a),
phan mg véi sy c6 mat clia bo halogenua BY3 véi lugng it nhét 1a 1 duong
lwong mol, trong d6 Y 1a F, CI hodc Br, tdt hon 13, sir dung bo triclorua véi
lwong nam trong khoang tir 1 dén 4 duong lugng mol, & nhiét do nidm trong

khoang tir 0°C dén -80°C.

Trong budc nho b), cho hdn hop phan tng thu dugc trong bude nho a)

phan ung véi hdn hop cua:

thanh phan rugu duge chon tir nhém bao gdm C;-Cg-alkanol (vi dy,
metanol, etanol, n-propanol, isopropanol, n-butanol, t-butanol, isobutanol),

arylalkanol (vi dy, rugu benzylic) va cac phenol (vi du, phenol); va

bazo dugc chon tir cac amin béc ba béo (vi du, trimetylamin, trietylamin,
diisopropyletylamin) hogc tir nhém céc pyridin (vi du, pyridin, 4-N,N-dimetyl-
aminopyridin, colidin, cac picolin, cic lutidin); t8t hon 14 st dung hdn hop cia

metanol va pyridin, dé thu dugc diol c6 cong thirc XI:

T4t hon 13, quy trinh va sy toi hdn hop phén ing duge tién hanh & nhiét
d6 nim trong khoéng tlr 0°C dén -80°C.

O bude tam, diol c6 cong thirc XI duge cho phan tmg véi sy c6 mat cua
bazo duoc chon tu céc amin bic ba béo (vi duy, trimetylamin, trietylamin,
diisopropyletylamin) ho3c tir cdc pyridin (Vi du, pyridin, 4-N,N-
dimetylaminopyridin, colidin, cac picolin, cac lutidin) véi lugng it nhit 1a 2
duong lugng mol, tot hon 13 sir dung pyridin voi luong nam trong khoang tir 2

dén 10 duong lugng mol, véi axit clorua R;-C, hogc anhydrit axit R;-O-R; voi
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lugng it nhit 12 2 duong luong mol, trong d6 Ry 1a -C(0)-C;-Cs-alkyl hodc
-C(O)-aryl; t6t hon 14 str dung benzoyl clorua véi lugng nam trong khoang tir 2

dén 5 duong luong mol, dé thu dugc hop chit c6 cong thire XII:

R,0

e,
1]

F
xn

R,

<

Trong budc chin, sulfua c6 cong thirc XII dugc cho oxy hoa trong hén
hop dung moi gdm nuéc va keton cd cong thirc Ro-C(O)-Ry' trong do Re va Ry’
doc 1ap véi nhau 1a C-Ce-alkyl, C,-Cy-perfloalkyl hodc aryl, tot hon 13 axeton,
v6i persulphat kim loai kiém c6 cong thirc AHSOs véi lugng nim trong khoang
tir 0,5 dén 1 duong lugng mol, trong do A" 1a kim loai kiém, tét hon 1a st dung
OXONE (mubi béc ba kali monopersulphat, 2KHSOs*KHSO,*K,S04) v6i
lwong nam trong khoang tir 0,5 dén 1 duong lugng mol, & nhiét do nim trong

khoang tur 0°C dén 50°C, dé thu dugc sulphoxit c6 cong thire XIII:

San pham XIII dugce tach bing céach két tinh tir dung mdi phi hop, t6t hon
14 tir metyl tert-butyl ete.

Trong budc mudi, sulphoxit c¢6 cong thire XIII duge cho phan ung voi it
nhét 1 duong lugng mol cua anhydrit axit R,-C(0)-O-C(O)-R,, trong do R, 1a
C,-Cg-alkyl, C;-C4-perfloalkyl hodc aryl, tdt hon 13 st dung anhydrit axetic voi
lwong it nhit 13 5 duong lugng mol, v6i sy c6 mit cua axit protic dugc chon tu
nhom bao g(‘?)m céc axit khoang (vi dy, HCI, HBr, H,SO,, H3PO, bisulphat kim
loai kiém, cac phosphat kim loai kiém monobazo), cac axit alkansulphonic (vi
du, axit metansulphonic), céc axit arylsulphonic (vi dy, axit benzensulphonic,

axit toluensulphonic), cac axit perflosulphonic (vi dy, axit triflometansulphonic,
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axit nonaflobutansulphonic) hodc céc axit perfloalkancarboxylic (vi du, axit
trifloaxetic) v6i luong ndm trong khoang tir 0,01 dén 2 duong luong mol, hozic
cé mit axit Lewis (vi du, LiCl, MgBr,, Ti(OR;3)4) v61 luong nam trong khoang
tir 0,01 dén 2 duong lugng mol, trong d6 Ry; la C;-Ce-alkyl hodc arylmetylen;
t6t hon 13 kali bisulphat véi lwong ndm trong khoéang tir 0,01 dén 2 duong luong
mol, & nhiét d6 ndm trong khoang tir 30°C dén 100°C @8 thu dugc hop chét co

cong thue I:

San phim I duoc tach béng cach két tinh tir dung mdi phu hop, t6t hon 12
etanol.

Cho dén nay, tai liéu chuyén nganh khéng dua ra bét ky vi du nao trong
dé kali bisulphat thuc d4y su tai sip xép Pummerer cua sulphoxit véi thioaxetal
tuong Ung va ngén chdn sy hinh thanh céc san phim phu.

Cac nhom Cl-C6-alkyl cua cac géC R], Rz, R3, R7, Rg, R9, Rg', R11, va R13
c6 thé 13, vi du, cac nhom metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, n-pentyl hoéc n-hexyl.

Céac nhom arylmetylen cua céac géc Rs, Rg, va Ry3 ¢6 thé 13, vi du, céc
nhom benzyl hodc 4-metoxybenzyl.

Céac nhom aryl cta céc géc R,, Ry, Ry, Rg, Rg, va Ro' vi du ¢6 thé 1a céc
nhom phenyl hodc phenyl dugc thé.

Cac nhom C;-Cy-perfloalkyl cua cac géc R,, R7, R, Rg, va Rg' vi du co thé

1a cac nhém triflometyl, pentafloetyl hodc nonaflobutyl.
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Céc kim loai kiém A cua cac chét cho hydrua cé cac cong thire A(AIHy),
A(BH,) cla cac bazo AH, A,CO;, AOtBu, cta cic persulphat kim loai kiém
AHSO;s c6 thé 13, vi du, lithi, natri hodc kali.

Céc nhém -C(0)-C,-Cg-alkyl ciia gbe R, c6 thé 13, vi du, cac nhém axetyl,
n-propanoyl, isopropanoyl, n-butanoyl, t-butanoyl, isobutanoyl, n-pentanoyl,

hodc n-hexanoyl.

Cac nhém -C(O)-aryl cua gbc Ry ¢ thé 13, vi dy, benzoyl hodc cac nhém

benzoyl dugc thé.

T6t hon, quy trinh theo sang ché duoc st dung dé didu ché hop chét I
(theo so d6 3) trong do:

R, 1a benzoyl, va
R, l1a metyl,
nghia 13, dé diéu ché hop chét c6 cong thuc IIP.

Theo séng ché, dic biét vu tién quy trinh didu ché hop chét ¢ cong thirc
I1B (theo so dd 3) trong do:

R, Rg va Rg 1a metyl, va
Re 1a benzyl.

Ngoai ra, sang ché ciing dé cap dén céc hop chét trung gian theo phwong

an wu tién cua quy trinh theo sang ché (So 6 4), cu thé la:
1-O-benzyl-3,4-O-isopropyliden-L-arabinitol (C2);

1-O-benzyl-3 ,4-O-isopropyliden-2,5-di-O-metansulphonyl-L-arabinitol
(C3);

1,4-anhydro-5-O-benzyl-2,3-O—isopropyliden—4-thio-D-ribitol (C4);
1,4-anhydro-5-O-benzyl-2,3 -O-sulphonyl-4-thio-D-ribitol (C6);

1,4-anhydro-5-O—benzyl-2-deoxy-2-ﬂo-4-thio-D-arabinitol C7).

-18-



19851
So do 4
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Hop chét C1 (5-O-benzyl-2,3-O-isopropyliden-L-lyxono-1,4-lacton) ¢
ban trén thi truong. Duéi day, cdc quy trinh cho cdc phan Gng duoc thé hién
trong so dd 4 duge mo ta.

Vi du thyce hién sang ché
Céc quy trinh tong hop
1-O-benzyl-3,4-O-isopropyliden-L-arabinitol (C2):

& nhiét d6 tir 0 dén 10°C, 44,68g (116,78mmol) lithi nhém hydrua dugc
cho vao dung dich chtra 50g (179,66mmol) C1 trong 450ml THF, va hdn hop
duoc khudy cho dén khi phan ing két thuc. O nhiét d6 20°C, nuée va dung dich
natri hydroxit trong nudc dugc bd sung, va chit rén két tia duogc loc ra va san
phim dugc rira bang THF. Dung dich san phim thd dugc co va 14y ra khéi dung
mdi, thu dugce 53,26g C2 (105%) dudi dang san phadm thé ma dugc st dung &

dang nay trong budc C3 tiép theo.
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'H-NMR (400 MHz, DMSO): 7,39-7,24 (m, 5H, H-7 dén H-9), 4,81 (¢,
1H, 5,46 Hz, 1-OH), 4,65 (d, 1H, 5,84 Hz, 4-OH), 4,5 (s, 2H, 2xH-6), 4,15-4,00
(m, 2H, H-2 va H-3), 3,76 (qd, 1H, 6Hz, 2,5 Hz, H-4), 3,7-3,55 (m, 2H, 2xH-1),
3,49-3,35 (m, 2H, 2x H-5), 1,38 (s, 3H, 10-CH3), 1,25 (s, 3H, 10-CH3).

3C.NMR (75 MHz, CDCl): 138,0, 128,8, 128,2, 128,1 (Ar), 108,9 (O-C-
0), 77,7 (CH2), 76,9 (CH2), 73,8 (CH), 71,9 (CH), 68,9 (CH2), 61,0 (CH), 28,1
(CH3), 25,6 (CH3).

1-O-benzyl-3,4-O-isopropyliden-2,5-di-O-metansulphonyl-L-arabinitol (C3):

O nhiét d6 20°C, 54,54g (538,97mmol) trietylamin dugc bd sung vao
dung dich chtra 53,26g C2 (san phém thd) (179,66mmol, dugc coi 14 hiéu suét
100% trong budc C2) trong 450ml THF, va 39,39g (431,17mmol)
metansulphonyl clorua dugc cho vao & nhiét do nam trong khoang tir 0 dén
10°C. Sau d6, hdn hop duge khudy cho dén khi phan tng két thic, nuéc duge
bd sung va cac pha duge tach. Pha nudc dugce tich bang MTBE, va cic pha hitu
co két hop dugc rira bang dung dich natri clorua bdo hoa va dung dich natri
bicacbonat lodng. Dung dich chtra san phdm thd dugc cd va dugc loai boé hoan
toan dung moi, thu dugc 86,66g C3 (110%) dudi dang san phim thd ma duge sir
dung & dang nay cho budc C4 tiép theo.

'H-NMR (400 MHz, CDCl;): 7,40-7,30 (m, 5H), 4,90 (dt, 1H, 11,5 Hz,
6,6 Hz), 4,56 (dd, 2H, 11,8 Hz), 4,42-4,39 (m, 2H), 4,38-4,35 (m, 2H), 3,83 (dd,
1H, 10,61 Hz, 6,06 Hz), 3,70 (dd, 1H, 10,61 Hz, 5,05 Hz), 3,10 (s, 3H), 3,02 (s,
3H), 1,50 (s, 3H), 1,37 (s, 3H).

BC-NMR (75 MHz, CDCl;): 136,8, 128,6, 128,2, 128,0 (Ar), 109,7 (O-C-
0), 77,8, 75,6, 74,5, 73,7 (CH,), 69,6 (CHy), 67,7 (CHy), 39,0, 37,5, 27,2, 25 4.
1,4-Anhydro-5-O-benzyl-2,3-O-isopropyliden-4-thio-D-ribitol (C4):

B6 sung 50,99g (215,59mmol) natri sulfua (d9 tinh khiét 33%) vao dung
dich chira 86,66g C3 (san pham tho) (179,66mmol, gia sir 12 hiéu suit 100%
trong buéc C3) trong 550ml N-metyl-2-pyrolidon, va hdn hop duge dun néng
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dn nhiét do bén trong 80°C va khudy & nhiét do nay cho dén khi phan tng két
thtc. O nhiét do bén trong 20°C, nuée va MTBE sau d6 duoc bd sung, cac pha
dugc tach va pha nude dugc chiét bing MTBE. Céc pha hiru co két hop dugc
ria bé‘mg nudce. Dung dich cia san phém thd dugc cb va duoc loai bo hoan toan
dung mdi, thu dugc 56,41g C4 (112%) duéi dang sén phim thé ma dugc st
dung & dang nay trong budc C5 ké tiép.

'H-NMR (400 MHz, DMSO): 7,40-7,25 (m, 5H, H-7 dén H-9), 4,89 (1,
1H, 4,7 Hz, H-2), 4,73 (d, 1H, 5,65 Hz, H-3), 4,50 (s, 2H, 2xH-6), 3,55-3,42 (m,
2H, 2xH-5), 3,37 (t, 1H, 6,2 Hz, H-4), 3,10 (dd, 1H, 12,6 Hz, 4,7 Hz, H-1), 2,76
(d, 1H, 12,6 Hz, H-1").

BC-NMR (75 MHz, CDCl3): 137,9, 128,4, 127,9, 127,5 (Ar), 110,9 (O-C-
0), 86,3 (CH), 83,8 (CH), 73,2 (CHy), 72,2 (CHy), 53,3 (CH), 38,3 (CHy), 27,2
(CH;), 25,3 (CHs).

1,4-Anhydro-5-O-benzyl-4-thio-D-ribitol (C5):

Bé sung dung dich gém 50ml nuéc va 9,22g (0,094mmol) axit sulphuric
vao dung dich chira 56,41g C4 (san phim tho) (179,66mmol, gia sir hiéu suét
100% trong bude C4) trong 450ml THF, va hdn hop duge gia nhiét dén nhiét do
70°C va khudy & nhiét do nay trong nhiéu gid. Pé dat duge su chuyén hoéa hoan
toan, vai ml dugc chung cit & nhiét d6 70°C. MTBE sau d6 dugc bd sung &
nhiét 6 20°C, cac pha dugc tach va pha nudc dugce chiét bang MTBE. Céc pha
hitu co két hop dugce trung hoa bang dung dich kali cacbonat bdo hoa. Chét rén
1a san phim loc va rira khong sir dung MTBE. Dung dich chira san pham tho
duoc chung cét lai thanh isopropyl axetat, va san phim duoc két tinh bang cach

bd sung heptan, thu dugc 33,67g C5 (78% trong 4 bude bét dau bang C1).

'H-NMR (400 MHz, CDCl3): 7,39-7,29 (m, 5H), 4,56 (s, 2H), 4,37 (dt,
1H, 7,33 Hz, 3,54 Hz), 4,04 (dt, 1H, 7,07 Hz, 6,82 Hz), 3,70 (dd, 1H, 9,09 Hz,
5,31 Hz), 3,62 (t, 1H, 9,09 Hz), 3,56-3,51 (m, 1H), 3,1 1 (d, 1H, 3,54 Hz), 3,05
(dd, 1H, 11,62 Hz, 4,55 Hz), 2,85 (dd, 1H, 11,62 Hz, 3,03 Hz), 2,65 (d, 1H, 3,54
Hz).
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BC.NMR (75 MHz, CDCLy): 137,4, 128,6, 128,0, 127,8 (Ar), 80,4, 74,8,
73,6 (CH,), 73,0 (CH,), 47,0, 33,6 (CH,).

Didm noéng chay: tir 78 dén 82°C
1,4-anhydro-5-O-benzyl-2,3-O-sulphonyl-4-thio-D-ribitol (C6):

& nhiét dd 0°C, bd sung dung dich chira 50g C5 (208,06mmol) trong
75ml THF vao huyén phi ctia 2,5g natri hydrua (trong dau khoang) trong 100ml
THF, va hdn hop duoc khudy & nhiét d 0°C trong thoi gian tir 1 dén 2 gio. O
nhiét d6 0°C, dung dich chtra 45,36¢ sulphonyldiimidazol trong 450ml THF sau
d6 duge cho vao, va hdn hop duge khuéy & nhiét 6 20°C cho dén khi phén Ung
két thuc. O dang nay, san phim thd dugc st dung tryc tiép cho budc C7 ké tiép.

'H-NMR (400 MHz, CDCls): 7,40-7,26 (m, 5H), 5,41 (dt, 1H, 6,06 Hz,
3,28 Hz), 5,33 (dd, 1H, 6,32 Hz, 2,78 Hz), 4,54 (d, 2H, 2,53 Hz), 3,81 (dd, 1H,
9,85 Hz, 4,29 Hz), 3,72 (m, 1H), 3,64 (dd, 1H, 9,85 Hz, 4,80 Hz), 3,47 (dd, 1H,
13,39 Hz, 5,81 Hz), 3,16 (dd, 1H, 13,39 Hz, 3,28 Hz).

BCNMR (75 MHz, CDCly): 137,0, 128,6, 128,2, 127,7 (Ar), 87,9, 86,1,
73,7 (CH,), 71,2 (CHy), 51,6, 36,8 (CH,).

1,4-anhydro-5-O-benzyl-2-deoxy-2-flo-4-thio-D-arabinitol (C7):

O nhiét d6 20°C, dung dich chtra 131,3g tetrabutylamoni florua trihydrat
trong 150ml THF dugc cho vao dung dich cta san phim thd tir viéc didu ché
hop chét C6. Hn hop duoc khudy & nhiét 46 30°C cho dén khi phan tmg két
thuc.

Hon hop phéan ung sau d6 duoc didu chinh dén do pH = 1 bing cach si
dung axit sulphuric (ndng d6 33%) va khudy & nhiét &6 50°C cho dén khi phan
tmg két thic. O nhiét 6 20°C, do pH dugc didu chinh dé nam trong khoéang tir 7
dén 10 bang cach st dung dung dich kali hydroxit trong nuéc, va két tha tao
thanh duogc loc. Cac pha dugce tach va pha nuédc duogc chiét bang diclometan.
Céac pha hiru co két hop dugc c6 va sau khi loai bo hoan toan dung mdi, san

phim thd dugc tinh ché bing cach sic ky d thu duogc 22,68g C7 (45%).
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'H-NMR (400 MHz, CDCly): 7,4-7,27 (m, 5H, H-7 dén H-9), 5,04 (qd,
1H, 51,7 Hz, 5,44 Hz, H-2), 4,55 (s, 2H, 2xH-6), 4,37 (td, 1H, 11,7 Hz, 4,9 Hz,
H-3), 3,68-3,55 (m, 2H, 2xH-5), 3,45-3,38 (m, 1H, H-4), 3,2-2,99 (m, 2H, 2xH-
).

BC.NMR (100 MHz, CDCly): 137,65, 128,52, 127,91, 127,77 (Ar), 97,27
(C-2), 79,10 (C-3), 73,46 (C-6), 72,69 (C-5), 48,58 (C-4), 31,72 (C-1).

PF.NMR (376 MHz, CDCl;): -183,14 (m, 2-F).
Diém néng chay: tir 83 dén 85°C
1,4-anhydro-2-deoxy-2-flo-4-thio-D-arabinitol (C8):

O nhiét d6 < -65°C, dung dich, dugc lam lanh trudc dén nhiét d6 -10°C,
50g (206,35mmol) C7 trong 350ml diclometan dugc bd sung vao 546,82g bo
triclorua (412,69mmol) (1mol/l trong diclometan). Sau 30 phut & nhiét do
<-65°C, phan ung dugc danh gia vé& muc chuyén héa hoan toan. Hoén hop chira
150ml metanol va 116ml pyridin sau d6 dugc bd sung vao hdn hgp phéan tng &
nhiét do <-65°C, va hdn hop dugc gia nhiét dén nhiét @6 20°C sau 15 phut.
Dung moi dugc loai bé hoan toan bing cach chung cAt du6i 4p sudt giam.
Diclometan sau do dugc bd sung vao phﬁn cin, va dung moi dugc loai bé hoan
toan dé thu dugc 133g C8 (423%) dudi dang sén pham tho (chira céc lugng du
pyridin va pyridin hydroclorua) ma dugc sir dung ¢ dang nay trong bude C9 ké
tiép.

'H-NMR (400 MHz, DMSO): 5,49 (d, 1H, 4,77 Hz, 3-OH), 4,98 (qd, 1H,
51,55 Hz, 3,76 Hz, H-2), 4,94 (t, 1H, 5,2 Hz, 5-OH), 4,17 (ddd, 1H, 15,18 Hz,
4,14 Hz, 3,76 Hz H-3), 3,61-3,53 (m, 1H, H-5), 3,37-3,30 (m, 1H, H-5'), 3,19-
3,02 (m, 2H, H-4 va H-1), 2,93 (ddd, 1H, 18,22 Hz, 12,1 Hz, 3,76 Hz, H-1").

13C-NMR (75 MHz, CDCls): 97,1 (d, 185 Hz, C-2), 77,5 (d, 24 Hz, C-3),
63,3 (d, 3 Hz, C-5), 50,9 (d, 4 Hz, C-4), 31,1 (d, 22 Hz, C-1).

1,4-anhydro-2-deoxy-2-flo-3,5-di-O-benzoyl-4-thio-D-arabinitol (C9):
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133g C8 (san pham tho) (206,35mmol, gia st hiéu suét 100% trong budc
C8) duoc hoa tan trong 400ml diclometan, va 97,92g (1237,9mmol) pyridin
dugce bd sung. 87,01g (618,97mmol) benzoyl clorua sau d6 dugc bd sung nhd
giot & nhiét o 10°C, va hdn hop duge khudy & nhigt d 20°C cho dén khi phan
tng két thuc. Sau d6, metanol dugc bd sung, va hdn hop dugc khudy trong 1
gio. Sau cung, nudc dugc bd sung va cac pha dugc tach. Dung dich chira san
phim thé dugc ¢ va loai bd hoan toan dung moi dé thu duoc 114,53g C9
(154%) dudi dang san phim thé ma dugc st dung & dang nay trong budc tiép
theo C10.

'H-NMR (400 MHz, CDCL;): 8,20-8,00 (m, 4H), 7,65-6,90 (m, 6H), 5,85
(dt, 1H, 9,98 Hz, 2,64 Hz), 5,40 (ddd, 1H, 48,79 Hz, 7,16 Hz, 3,01 Hz), 4,54 (s,
1H), 4,51 (s, 1H), 3,95-3,82 (m, 1H), 3,45-3,35 (m, 1H), 3,35-3,28 (m, 1H).

BC.NMR (75 MHz, CDCly): 165,0 (C=0), 133,6, 133,1, 129,8, 129,7,
128.5, 128,4, 96,5 (d, 184 Hz, C-2), 79,0 (d, 29 Hz, C-3), 65,2 (d, 4 Hz, C-5),
48,5 (C-4), 34,9 (d, 23 Hz, C-1).

1,4-anhydro-2-deoxy-2-flo-3,5-di-O-benzoyl-4-sulphinyl-D-arabinitol (C10):

114,53g C9 (san pham tho) (206,35mmol, gia st hiéu sut 100% trong
bude C9) dugc hoa tan trong 400ml axeton, va 60ml nuGe duge bb sung. O
nhiét d6 20°C, 69,77g OXONE (113,49mmol) dugc bd sung mot chiat & mot
thdi diém. Phan Gmg duogc danh gia v& murc chuyén hoa hoan toan, va dung dich
natri sulphit loging sau d6 duoc bd sung. Hon hgp phan tng duge trung hoa bang
cach sir dung dung dich natri bicacbonat bdo hoa, va sau d6 axeton dugc loai bo
hoan toan béng cach chung cit dudi ap suét giam.

Diclometan duoc bd sung vao huyén phu, chit rén dugc loc va khdi banh
loc 12 san phdm dugc ria béng diclometan. Dung dich chira san pham thd dugc
chung cét lai thinh MTBE va ¢d trong dung méi nay dé thu duoc 56,4g C10
(72,6% theo ba budc véi C7).
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'H-NMR (400 MHz, CDCL): 8,05 (m, 4H), 7,60 (m, 2H), 7,45 (m, 4H),
5,83 (m, 1H), 5,74 (m, 1H), 4,89 (ddd, 1H, 12,1 Hz, 5,1 Hz, 0,9 Hz), 4,75 (ddd,
1H, 12,4 Hz, 7,6 Hz, 0,9 Hz), 3,65 (m, 1H), 3,75 (m, 1H), 3,45 (m, 1H).

BCNMR (75 MHz, CDCLy): 165,7, 165,2 (C=0), 134,0, 133,5, 130,0,
129,7, 128,6, 128,5 (Ar), 95,4 (d, 185 Hz, C-2), 77,2 (d, 33 Hz, C-3), 71,6 (C-4),
61,1 (d, 2 Hz, C-5), 55,8 (d, 19 Hz, C-1).
1-O-axetyl-2-deoxy-2-flo-3,5-di-O-benzoyl-4-thio-P-D-arabinofuranoza (11B):

80ml anhydrit axetic va 361mg (2,66mmol) kali bisulphat dugc bd sung
vao 10g C10 (26,57mmol), va hdn hop duge khudy & nhiét do 80°C cho dén khi
phéan Ung két thiic. Hon hop phan ung sau do6 bt dau dong chung cat 1ap lai
nhiéu 14n véi toluen va sau dé v6i etanol. Sau clng, san phim duoc két tinh tir

etanol dé thu duoc 8,9g hop chat IIB (80%).

'H-NMR (400 MHz, CDCl;): 8,10-7,90 (m, 4H, Ar), 7,63-7,29 (m, 6H,
Ar), 6,18 (d, 1H, 4,4 Hz), 6,12-6,02 (m, 1H), 5,45 (dd, 1H, 9,04 Hz, 4,52 Hz),
5,28 (dd, 1H, 8,85 Hz, 4,52 Hz), 4,68 (dd, 1H, 11,49 Hz, 6,22 Hz), 4,49 (dd, 1H,
11,49 Hz, 6,41 Hz), 3,74 (dd, 1H, 13,56 Hz, 6,40 Hz), 2,12 (s, 3H).

BC.NMR (75 MHz, CDCly): 169,6 (COCHs), 165,8, 165,4 (COPh),
133,6, 133,1 (Ar) 129,8, 129,7, 128,5, 128,2 (Ar), 92,5 (d, 207 Hz, C-2), 75,7 (d,
23 Hz, C-3), 74,0 (d, 17 Hz, C-1), 66,1 (C-5), 42,4 (d, 7 Hz, C-4), 21,0 (CHs).

Diém noéng chay: 130°C
Kha ning ing dung trong cdng nghi€p

Quy trinh theo sang ché 1 quy trinh didu ché cac hop chét c6 cong thuc I

c6 loi va hiéu qua & quy mo cdng nghiép.
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1. Quy trinh didu ché hop chét c6 cong thuc I:

trong do:
R, 13 -C(0)-C;-Cs-alkyl hodc -C(O)-aryl; va
R, 1a C;-C¢-alkyl, C;-Cy-perfloalkyl hodc aryl,

quy trinh ndy bao gbdm budc cho sulphoxit c6 cong thirc XIII:

trong d6 R, 1a benzoyl, phan tng & nhiét do ndm trong khoéang tr 30°C
dén 100°C véi anhydrit axit R,-C(0)-0-C(0)-R; véi lugng it nhét 1a 1 duong
lugng mol, trong d6 R, 12 Ci-Ce-alkyl, C;-Cy-perfloalkyl hodc aryl; vOi su co
mit cda axit protic voi lugng nam trong khoang tlr 0,01 dén 2 duong luong mol
dugc chon tr nhéom bao gdbm axit khoédng, axit alkansulphonic, axit
arylsulphonic, axit perflosulphonic va axit perfloalkancarboxylic, trong doé

sulphoxit c6 cong thire XIII:
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trong do, R, 1a benzoyl, dugc diéu ché theo cac budc sau day:

(1) khtr lyxonolacton c6 cong thirc I'V:

ReO™ . ON=0

trong do:
Rg 14 Ci-Cs-alkyl hodc arylmetylen; va

R, va Rg ddc 1ap 1a hydro, C;-Cs-alkyl, C;-C4-perfloalkyl hogc aryl; véi sy
c6 mat ctia hop chét cho hydrua c6 cong thac A(AlH,) hodc A(BH,) v6i lugng
nim trong khoang tir 0,5 dén 10 duong lugng mol, trong d6 A 1a kim loai kiém,

thu dugc diol cé cong thie V:

(2) cho diol ¢6 cong thic V phan tmg véi sulphonyl clorua Ry-SO,Cl hogc
anhydrit sulphonic Ry-SO,-O-SO»-Rg véi lugng it nhét 12 2 duong luong mol,
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trong dé Ry 12 C;-Ce-alkyl, C,-C4-perfloalkyl hoic aryl, v6i sy c6 mat cua amin
bac ba hodc pyridin véi lugng it nhét 13 2 duong lugng mol, thu dugc hop chét

c6 cong thuc VI

Ra
0-—;-'-%-“:&
1
Rsﬂf"'«.(‘irﬂm —Rg
/ o
x°
R; Rg
Vi

Gf s

(3) cho bissulphonat c6 cong thirc VI phan tmg vdi natri sulphua (Na,S)
vé6i lugng it nhit 1a 1 dwong lugng mol trong dung mdi phén cuc khong proton,

& nhiét dd cao hon 50°C, thu duoc thiofuranoza c¢6 cong thirc VII:

4) chuyén héa thiofuranoza c6 cong thirc VII trong hdn hgp dung méi
gém nuée va dung mdi hitu co duge chon tr nhém bao gém ete, rugu, va
hydrocacbon thom, véi 0,01 dén 5 duong lugng mol cia axit duge chon tur
nhém bao gdm axit khoang, axit alkansulphonic, axit arylsulphonic, axit

perflosulphonic va axit perfloalkancarboxylic, thanh diol c6 cong thuc VIII:
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~ 3
)

HO OH

g iy

vl .
.

(5) cho diol c6 cong thire VIII véi sy c6 mét clia bazo c6 cong thirc AH,
A,CO; hoac A(OtBu) véi luong it nhét 14 0,2 duong luong mol, trong d6 A la
kim loai kiém; phan Ung v6i tac nhan hoat hoa diol c6 cong thire X;-SO,-X; voi
lugng ndm trong khoang tir 1 dén 2 duong lugng mol, trong d6 X; va X, doc 1ap

14 Cl ho#c imidazoyl, thu dugc sulphat este vong c6 cong thirc IX:

e

- 5

0,0

J‘S{“
0

0

X

(6) cho sulphat este vong c6 cong thirc IX phan mg truéce ti€n v6i amoni
florua cé cong thirc N(Ry;)4F voi luong nam trong khoang tir 1 dén 3 duong
luong mol, trong d6 Ry 1a C;-Cs-alkyl, & nhiét do nam trong khoang tir 0°C dén
30°C, va hén hop phan tmg thu dugc theo cach nay dugc cho phéan tmg véi axit
duoc chon tr nhom bao gdbm axit khoang, axit alkylsulphonic, axit
arylsulphonic, axit perflosulphonic va axit perfloalkancarboxylic dé thu ete co

cong thic X:
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(7) ete c6 cong thic X trong budc riéng a) duge cho phan ng véi su co
mit cuia bo halogenua BY; véi lugng it nhét 13 1 duvong lugng mol, trong d6 Y 1a
F, Cl hodc Br, ¢ nhiét do nam trong khoang tir -80°C dén 0°C; trong budc riéng
b), hdn hop phan tmg thu dugc trong bude riéng a) duge cho phan g voi hon
hop chira thanh phan ruou dugc chon tlr nhém bao gdm C;-Cg-alkanol, aryl
alkanol va phenol; va bazo dugc chon tir nhom bao gbém amin béo bic ba va

pyridin, thu dugc diol ¢6 cong thire XI:

(8) cho diol c6 cong thirc XI v6i sy c6 mit clia bazo dugce chon tir amin
béo bac ba va pyridin véi luong it nhét 13 2 duong lugng mol phéan Gng véi axit
clorua R;-C; hoi#c axit anhydrit R;-O-R; v6i luong it nhit1a 2 duong lugng mol,
trong d6 R, 13 -C(0)-C;-Cg-alkyl hodc -C(O)-aryl, thu dugc hop chét cé cong
thirc XII:

(9) sulphua c6 cong thirc XII dugc oxy hoa trong hdn hop dung moi gdm
nude va keton c6 cong thitc Ro-C(O)-Ry', trong dé Ro va Ry’ doe 18p 1a Cy-Ce-
alkyl, C,-C,-perfloalkyl hodc aryl, véi kim loai kiém persulphat c¢6 cong thirc
AHSOj véi lugng ndm trong khoang tir 0,5 dén 1 duong lugng mol, trong d6 A"

1a kim loai kidm, & nhiét d6 ndm trong khoang tir 0°C dén 50°C.
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2. Quy trinh theo diém 1, trong d6, trong budc (1), lithi nhdm hydrua (LiAlH,)

dugc sir dung véi luong nam trong khoang tir 0,5 dén 1,5 duong lugng mol.

3. Quy trinh theo diém 1 hodc 2, trong d6 budc (1) va/hodc budce (2) dugc thuc
hién & nhiét do nam trong khoang tir 0°C dén 30°C.

4. Quy trinh theo diém bét ky trong sb cac didm tir 1 dén 3, trong @6, trong budc
(2), metansulphonyl clorua duoc st dung v6i luong nam trong khoang tir 2 dén
5 duong luong mol va trietylamin dugc st dung véi luong nam trong khoang tir

2 dén 5 duong luwong mol.

5. Quy trinh theo diém bét ky trong s& cac diém tir 1 dén 4, trong d6, phan ung
trong budc (3) dugc tién hanh & nhiét d6 nim trong khoang tir 50°C dén 100°C
trong N-metylpyrolidon.

6. Quy trinh theo diém bat ky trong sé cac diém tir 1 dén 5, trong d6 phan Umg
trong budce (4) dugc tién hanh trong hon hop cta tetrahydrofuran (THF) va nudce
v6i H,SO, véi lwong nam trong khoang tir 0,01 dén 5 duong lugng mol & nhiét
d6 nam trong khoang tlr 20°C dén 100°C va/hodc qué trinh tach diol c6 cong
thite VIII dugc tién hanh bang cach két tinh tir hdn hop dung mdi chira heptan

va isopropyl axetat hodc etyl axetat.

7. Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 6, trong d6, trong bude
(5), natri hydrua véi lugng nam trong khoang tir 0,2 dén 3 duong lugng mol va
sulphonyldiimidazol véi lugng ndm trong khoang tir 1 dén 2 duong lugng mol

duoc str dung & nhiét do ndm trong khoang tir -5°C dén 20°C.

8. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6, trong bude
(6), tetrabutylamoni florua v6i lugng ndm trong khoang tir 1 dén 3 duong luong
mol duge st dung va/hodc hon hop phan img thu dugc trong budc riéng thir nhét
duge cho phan tmg véi axit sulphuric (H,SO,4) & nhiét dd nam trong khoang tir
20°C dén 70°C.

9. Quy trinh theo diém bét ky trong sb cac diém tir 1 dén 8, trong d6 trong budc

riéng a) cta bude (7), bo triclorua v6i luong nam trong khoang tir 1 dén 4 duong
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lugng mol dugc st dung va/hodc trong do, trong budc riéng b) cua bude (7),
hén hop phan {mg clia metanol va pyridin thu duoc trong bude riéng a) dugc

cho phén tmg.

10. Quy trinh theo diém bét ky trong s céac diém tir 1 dén 9, trong d6 céc bude
riéng cta budce (7) duoc tién hanh & nhiét d6 nim trong khoang tir -80°C dén
0°C.

11. Quy trinh theo diém bét ky trong sd céc diém tir 1 dén 10, trong d6 budc (8)
duogc tién hanh véi sy c¢6 mit cla pyridin véi lugng nim trong khoang tir 2 dén
10 duong lugng mol, sit dung benzoyl clorua vé&i lugng ndm trong khoang tir 2

dén 5 duong luong mol.

12. Quy trinh theo diém bét ky trong sb céc diém tir 1 dén 11, trong d6 bude (9)
duge tién hanh trong hdn hgp dung méi cua nudce va axeton st dung 0,5 dén 1
duong luong mol ctia 2KHSOs*KHSO,4*K,80, (OXONE) va/hodc sulphoxit c6
cong thirc XIII dugc tach bing céach két tinh tir metyl tert-butyl ete.

13. Quy trinh theo diém bat ky trong sb céac diém tir 1 dén 12, trong d6 budc
didu ché hop chét c6 cong thirc I tir sulphoxit c6 cdng thire XIII duge thyuc hién
véi su cd mit cda kali bisulphat véi luong ndm trong khoang tr 0,01 dén 2
duong lugng mol, st dung it nhit 5 duong lugng mol ctia anhydrit axetic

va/hodc san pham I dugce tach béng cach két tinh tir etanol.

14. Quy trinh diéu ché hop chét co cong thire X:

trong d6 Rg 12 C;-Ce-alkyl, arylmetylen, quy trinh nay bao gdm cac budc sau
day:

(a) sulphat este vong c6 cdng thurc IX:
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dugc cho phan Ung trude tién voi amoni florua c6 cdng thire N(Ry)4F voi lugng

nim trong khoang tir 1 dén 3 duong luong mol, trong d6 Ry 1a C-Ce-alkyl, &
nhiét d6 ndm trong khoang tlr 0°C dén 30°C, va

(b) cho hdn hgp phan ng thu dugc theo cach nay phan g véi axit dugce
chon tir nhém bao gbém céc axit khodng, cac axit alkylsulphonic, cac axit

arylsulphonic, céc axit perflosulphonic va cac axit perfloalkancarboxylic.

15. Quy trinh theo diém 14, trong d6 tetrabutyl amoni florua dugc st dung voi
lwong nam trong khoang tir 1 dén 3 duong luong mol va hén hop phén tmg thu
duoc trong budce riéng thur nhét duoc cho phan tng véi axit sulphuric (H,SO,) &

nhiét 46 ndm trong khoang tir 20°C dén 70°C.

16. Hop chét trung gian dugc chon tir:
1-O-benzyl-3,4-O-isopropyliden-2,5-di-O-metansulphonyl-L-arabinitol;
1,4-anhydro-5-O-benzyl-2,3 -O-isopropyliden-4-thio-D-ribitol;
1,4-anhydro-5-O-benzyl-2,3-O-sulphonyl-4-thio-D-ribitol; va

1,4-anhydro-5-O-benzyl-2-deoxy-2-flo-4-thio-D-arabinitol.
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