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(57) Séng ché dé cap dén phuong phap diéu ché hop chét trung gian hiru dung
dé téng hop dan xuat diphenylmetan c6 thé s dung 1am chét tc ché SGLT.
Phuong phap tong hop hop chat c6 cdng thic 7 theo sang ché c6 thé giai quyét
cac van dé cho cac quy trinh tong hop hién nay doi hoi phai ¢d cac quy trinh b
sung, do su tong hop chat phan tng Grignard, va quan ly cac chat lién quan.
Ngoai ra, phuong phap theo sang ché cd thé giam thiéu sy tao thanh céc chat
lién quan, va do d6 khong doi hoi viéc xi ly lai cac san pham phan ang, nho do
c6 thé don gian hoa quy trinh. Do d6, hiéu suat san xuat dan xuat diphenylmetan

co thé duoc tdi da hoa.
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Linh vuc ky thuit dugc dé cap

Sang ché dé cap dén phuong phap didu ché hop chét trung gian hitu dung dé
tbng hop dan xuét diphenylmetan ma c6 thé duoc st dung 1am chét e ché SGLT.

Tinh trang ky thuét cia sang ché

Chét ddng van chuyén glucoza phu thudc natri (sodium-dependent glucose
cotransporters - SGLT) s& van chuyén glucoza dya vao gradien ndng do va, dbng thoi,
su van chuyén Na+ doc theo gradien ndng d6. Hién nay, hai isoform SGLT quan trong,
duoc biét 1a SGLT1 va SGLT2, da duoc tach dong. SGLT1 dugc dinh vi & rudt, than va
tim, va diéu tiét sy van chuyén glucoza & tim. Ngoai ra, SGLT1 la chit van chuyén liéu
thap, 4i luc cao va chi chiu trach nhiém cho phén hép thu lai glucoza ¢ than. Ngugc lai,
SGLT2 14 cht van chuyén lidu cao, 4i luc thip cht yéu nam & mién dinh cua té bao biéu
md trong tiéu quan phan cong diu sém. O cac ca thé khoe manh, nhidu hon 99% glucoza
huyét tuong dugc loc bang tiéu cau than duoc hip thu lai va it hon 1% tdng sb glucoza
dugc loc duge tiét vao nude tiéu. Udc tinh rang 90% su hép thu glucoza & thén dugc tao
thuén loi nhd SGLT2 va 10% con lai dugc didu tiét boi SGLT1 trong tiéu quan phan
thing diu mudn. Céc dot bién gen & SGLT2 khong gdy tac dung bét loi dac biét dbi véi
co ché chuyén héa hydrat cacbon, ma s& lam tang sy tiét glucoza & thén la 140 g/ngay
fliy vao cac dot bién. Cac nghién ctru dot bién & ngudi gia dinh ring SGLT2 chiu trach
nhiém cho hau hét su hép thu glucoza & than, ma dugc xem 1a d6i twong clia nghién ctru
tri li€u.

Pon yéu ciu chp patent Han Qudc s cong bd 2017-0142904 boe 16 phuong
phap didu ché din xuét diphenylmetan c6 hoat tinh e ché doi véi SGLT2. Tai li¢u nay
boc 16 rang con dudng tdng hop 12 ngin va hiéu suat dugc cai thién, so vdi phuong phéap
téng hop thing dugc bdc 19 trong céc tai liéu thong thuong, do dan xuét diphenylmetan
dwoc didu ché sit dung phuong phép tbng hop hoi tu gdm budce tbng hop riéng ting
nhém chinh va sau d6 két hop cdc nhom nay lai, va cac yéu t§ rai ro von c6 & phuong

phép tbng hop thing nay c6 thé giam xudng.

Tuy nhién, phuong phap didu ché din xuit diphenylmetan duoc b 16 trong Don


CVH140
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yéu cAu cp patent Han Qudc sb cong bd 2017-0142904 tao ganh nang 1én viéc quan ly
an toan do viéc str dung kim loai nang nhu pyridin clocromat (PCC), va doi héi quy trinh
didu ché riéng dbi voi chit phan ung Grignard, dan dén ganh ning kinh té do c6 cac quy
trinh bd sung. Ngoai ra, vi cac chét lién quan dugc tao ra trong quy trinh didu ché chét
phan tng Grignard cling c6 trong san phim cudi, cAn phai giai quyét cac chét lién quan
ndy. Ngoai ra, do cac chét lién quan bd sung cé trong san phim dugc tao ra sau phan
g gitta hop chét trung gian va chét phan ung Grignard, c6 vén d& & chd can phai xt

ly lai cac chét lién quan nay.

Do d6, ¢6 nhu chu v& phuwong phap méi didu ché hop chét trung gian c6 thé khic

phuc dugc cic nhuge diém cta cac quy trinh hién nay.
Tai lidu tinh trang k¥ thuét
Tai liéu patent

Tai lidu patent 1. Cong bd don yéu cau cép patent Han Qudc s6 2017-0142904
Ban chit ki thuit cia sang ché
Vén dé k¥ thuat

Theo mot khia canh cla sang ché, muyc dich néu trén va cac muc dich khac co
thé dugc thue hién béi viée dé xudt phuong phép didu ché hop chit trung gian céi tién
c6 thé dung d& tong hop dn xuit diphenylmetan ma c6 thé dugc st dung lam chét trc
ché SGLT.
Giai phép k¥ thuat

Céc tac gia sang ché da cai tién quy trinh didu ché hop chét trung gian hitu dung
@2 téng hop dan xuét diphenylmetan c6 thé sir dung 1am chét e ché SGLT.

Cu thé, hop chit c6 cong thirc 1 ma 1a hop chét dich cudi cung va thanh phan

hoat tinh dugc ding lam chét e ché SGLT la nhu sau:

[Cong thirc 1]
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trong d6 A 1a oxy (O) hodc luu huynh (S),
R 12 hydroxymetyl hodc C1-7alkylthio,
nla 1 hoac 2,

X’ 1a nguyén tir halogen (vi du, F, Cl, Br hoic I) hodc C1-7alkyl, va

\/\ Re
SR G!
Bla ~  (B-1)hoic Oe Ri (B-2),

trong do mdi Ra, Rb, Re, va Rd doc 14p la hydro, halogen, hydroxy, mercapto,
Xyano, nitro, amino, carboxy, 0xo, C1-7alkyl, C1-7alkylthio, C2-7alkenyl, C2-7alkynyl,
C1-7alkoxy, Cl-7alkoxy-C1-7alkyl, C2-7alkenyl-C1-7alkyloxy, C2-7alkynyl-Cl-
7alkyloxy, C3-10xycloalkyl, C3-7xycloalkylthio, C5-10xycloalkenyl,  C3-
10xycloalkyloxy, C3-10xycloalkyloxy-C1-7alkoxy, phenyl-C1-7alkyl, C1-7alkylthio-
phenyl, phenyl-Cl1-7alkoxy, mono- hoic di-Cl-7alkylamino, mono- hodc di-Cl-
7alkylamino-C1-7alkyl, C1-7 alkanoyl, C1-7alkanoylamino, C1-7 alkylcacbonyl, Cl-
7alkoxycacbonyl,  carbamoyl, = mono- hoic  di-Cl-7alkylcarbamoyl, — Cl-
7alkylsulfonylamino, phenylsulfonylamino, C1-7alkylsulfinyl, C6-14arylsulfanyl, C6-
14arylsulfonyl, C6-14aryl, heteroaryl 5-13 canh, heteroxycloalkyl 5-10 canh,
heteroxycloalkyl-C1-7alkyl 5-10 canh, hoic heteroxycloalkyl-C1-7alkoxy 5-10 canh;

Vong C 1a C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, ho#c heteroxycloalkyl 5-10 canh;

mdi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong dugc thé hodic c6 mot hodc
nhidu phén tt thé duoc chon tir nhom gbém halogen, hydroxy, xyano, nitro, amino,
mercapto, C1-7alkyl, va C2-7alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl doc 1ap khong

3
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duoc thé hodc c6 mot hodc nhiéu phén ttr thé dugc chon tir nhom g?)m halogen, hydroxy,
Xyano, nitro, amino, mercapto, C1-4alkyl, va Cl-4alkoxy; va
mdi heteroaryl va heteroxycloalkyl doc 14p chtra mot hodc nhiéu nguyén tir khac

loai dugc chon tir nhém gém N, Sva O.

Theo mot phuong &n cua sang ché, vong B-1 ¢6 thé duoc chon tir nhém gbm:

trong d6 R7 1a hydro hodc Cl1-7alkyl; va mdi R8a va R8b doc 1ap 1a C1-7alkyl
ho#c dugc lién két v6i nhau dé tao thanh heteroxycloalkyl 5-10 canh (chira mot hodc

nhidu nguyén ti khac loai duge chon tir nhém gébm N, S va O).

Theo mdt phuong an khéc, vong B-2 ¢6 thé dugc chon tir nhom gém:

Tét hon 13, hop chét c6 cong thirc 1 c6 thé 12 hop chét dugce bidu dién bing cong
thirc 1a dui day hodc hop chét duge biéu dién bang cdng thirc 1b dudi dy:

4
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[Cong thic 1a]

trong d6 A, B, X' va n 1a nhu d3 duge xéac dinh trong Cong thac 1 ¢ trén, va,

trong Cong thirc 1b, R 1a C1-7 alkylthio.

Theo phuong 4n uu tién cta hop chit c6 cong thuc la, A ¢6 thé 13 oxy; n ¢ thé
1a 1; X' ¢6 thé 12 halogen; va B ¢6 thé 12 phenyl khong dugc thé hozc dugc thé bang mot
hodc hai phan tir thé dugc chon tir nhém gbdm halogen, hydroxy, Xyano, nitro, amino,
mercapto, C1-7alkyl, C3-10xycloalkyl, va C1-7alkoxy.

Ngoai ra, hop chét co cong thirc lava 1b ¢ thé dugc tao thanh tir hop chét duge
bidu dién bing cong thic 8 dudi day va hop chit duoc biéu dién bang cong thirc 7 duéi
day, trong d6 vi tri li€n két gitta hop chét c6 cong thuc 8 va hop chét c6 cong thuc 7 (vi
tri Y) c6 dang a, dang B, hodc dang raxemic cta no.

Vi dy, hop chit c6 cong thuc la co thé 1a hop chét dugc biéu dién bing cong
thirc 1ab dudi day:

[Cong thtrc 1ab]
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trong d6 A, B,nvaX'la gidng nhu dugc xac dinh & trén.

Vi du, hop chét c6 cong thire 1b ¢6 thé 1a hop chit duoc bidu dién bing cong
thirc 1bb:

[Cong thirc 1bb]

trong @6 R, B,nvaX'la giéng nhu dwgc xac dinh & trén.

Sang ché d& xuét phuong phép diéu ché hop chét c6 cong thic 7, 1a hop chét

trung gian, dugc dung 48 didu ché din xuit diphenylmetan c6 cong thic 1.

Cu thé, sang ché d& xuét phuong phép didu ché hop chét co cong thuc 7, phuong
phap nay bao gbm bude:

chuyén héa hop chét c6 cong thirc 2 dudi ddy thanh hop chét c6 cong thic 3
dudi day,

cho hop chét c6 cong thitc 3 phan Gmg vdi oxalyl halogenua dé thu duoc hop
chit c6 cong thirc 4 dudi day,

cho hop chét c6 cong thirc 4 phan ng v6i hop chét c6 cong thirc 5 dudi ddy aé

thu duoc hop chit co cong thire 6 dudi ddy, va

khir oxy hop chét ¢ cong thic 6 @8 thu duge hop chét c6 cong thire 7 dudi day:
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[Cong thirc 2]

0
( X
0
y ~
0

[Cong thirc 3]

0
( X
OH
Y
0

[Cong thirc 4]

0
(Qn X
Hal
Y
o)

[Cong thirc 5]

[Cong thirc 6]

o)
(nI X
Y

0

[Cong thuc 7]
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0
xe

trong do

(

Y

n 1a 1 hodc 2,
mdi X, Y va Hal doc 14p 1a halogen,

X’ 14 halogen hodc C1-7alkyl, va

\/\ Re
e
Bla ~  (B-1)hoic Rd (B-2),

trong d6 mdi Ra, Rb, Rc, va Rd doc lap la hydro, halogen, hydroxy, mercapto,
Xyano, nitro, amino, carboxy, oxo, C1-7alkyl, C1-7alkylthio, C2-7alkenyl, C2-7alkynyl,
C1-7alkoxy, C1-7alkoxy-C1-7alkyl, C2-7alkenyl-C1-7alkyloxy, C2-7alkynyl-C1-
7alkyloxy, C3-10xycloalkyl, C3-7xycloalkylthio, C5-10xycloalkenyl,  C3-
10xycloalkyloxy, C3-10xycloalkyloxy-C1-7alkoxy, phenyl-C1-7alkyl, C1-7alkylthio-
phenyl, phenyl-C1-7alkoxy, mono- hoic di-C1-7alkylamino, mono- hodc di-C1-
7alkylamino-C1-7alkyl, C1-7alkanoyl, C1-7alkanoylamino, C1-7alkylcacbonyl, Cl-
7alkoxycacbonyl,  carbamoyl, ~ mono- hoic  di-Cl-7alkylcarbamoyl,  Cl-
7alkylsulfonylamino, phenylsulfonylamino, C1-7alkylsulfinyl, C6-14arylsulfanyl, C6-
14arylsulfonyl, C6-14aryl, heteroaryl 5-13 canh, heteroxycloalkyl 5-10 canh,
heteroxycloalkyl-C1-7alkyl 5-10 canh, hodc heteroxycloalkyl-C1-7alkoxy 5-10 canh;

Vong C la C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, hoic heteroxycloalkyl 5- 10 canh;

mdi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong duoc thé hodc c6 mdt hodc
nhidu phan t thé duoc chon tir nhom gbm halogen, hydroxy, xyano, nitro, amino,
mercapto, C1-7alkyl, va C2-7alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl doc 1ap khong
duoc thé hodc ¢6 mot hodc nhiéu phz“m tr thé dugc chon tir nhom gf‘)m halogen, hydroxy,

Xyano, nitro, amino, mercapto, C1-4alkyl, va C1-4alkoxy; va

8
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mdi heteroaryl va heteroxycloalkyl doc 14p chtra mot hodc nhiéu nguyeén tr khac

loai duge chon tir nhém gdm N, S va O.
Trong ban md ta ndy, "halogen" chi flo (F), clo (Cl), brom (Br), hodc i6t (D).
Theo mot phuong an,
nlal,
mdi X, Y va Hal doc 14p 1a halogen; va

/Ra
Bla ~  (B-).

O day, phuong phép diéu ché hop chét c6 cong thirc 7, trong do mdi Ra va Rb
doc lap 1a hydro, halogen, hydroxy, Xyano, nitro, amino, mercapto, C1-7alkyl, C3-
10xycloalkyl, hodc C1-7alkoxy, dugc d& Xuét.

Theo phuong an cu thé hon, sdng ché d& xuét phuong phap diéu ché hop chit c6

cong thue 7,
trong d6nlal,
X 1a clorua,
Y 14 brom,

Hal 1a clorua, va

Bla

Phuong phap tdng hop hop chét c6 cong thirc 2 dugc dung lam vat liéu khoi dau
@2 didu ché hop chét c6 cong thirc 7 dugc boc 16 chi tiét trong Don yéu cAu cip patent

Han Qudc sb cong bd 2017-0142904.
M5 ta chi tiét sang ché
Sau day, quy trinh tbng hop hop chét c6 cong thuc 7 tir hop chét c6 cong thirc 2

duge md ta chi tiét.

Tdng hop hop chét c6 cong thic 3
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[So d6 phan tng 1]

0] o
(Qo X (Qp X
—
O OH
Y ~ Y
o 0]
Cong thtc 2 Cong thuc 3

Hop chét c6 cong thirc 3 ¢6 thé thu dwoc bang cach chuyén héa hop chét ¢6 cong
thire 2. Phan ing nay co thé dugc thuc hién, ma khong bi gioi han &, trong diéu kién
bazo. Tt hon 13, bazo ¢o thé 12 bazo v co va ¢ thé 13, vi du, bazo v6 co nhu natri
hydroxit, kali hydroxit, lithi hydroxit, natri cacbonat, hoic kali cacbonat. Bazo ¢ thé
duge st dung, khong bi gidi han &, véi luong tir 2 dén 4 duong lugng tinh trén 1 duong
luong hop chét c6 cong thirc 2. Ngoai ra, dung moi dugc str dung trong phan Gng tbt
hon 12 dung moi phén cuc va la, vi du, rugu C1-12, tetrahydrofuran (THF), dioxan,
axetonitril, axeton, dimetyl sulfoxit (DMSO), dimetylformamit (DMF), hoac tuong tu.
Dung moi co thé dugc st dung & ndng do tir 5 dén 15 % thé tich/khéi lugng. Trong khi
6, diéu kién nhiét 4o cta phan Gmg khong bi giéi han cu thé, va phan tmg c6 thé duoc
thue hién, vi dy, & nhiét d6 tir 15 dén 30°C. Phan {mg ¢6 thé duogc thuc hién trong tir 1

dén 3 gio, vi du trong 2 gio.

Tdng hop hop chét c6 cong thic 4

[So @b phan tng 2]

0 (0]
( X ( X

o
OH Hal
Y Y
o] o]
Cong thuce 3 Cong thic 4

Hop chat ¢6 cong thirc 4 ¢6 thé thu dugc bang cach cho hop chét c¢6 cong thirc
3 phan mg v&i oxalyl halogenua. Hop chét tao thanh dugc biéu dién bing cong thirc 4
¢6 thé dugc sir dung trong phéan tng tiép theo ma khong can quy trinh tinh sach b sung.

10
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Chét xuc tac ¢6 thé duoc st dung trong phan tmg. Chét xtc tac ndy c6 thé dugc
st dung voi luong tr 0,01 dén 0,4 duong luogng tinh trén 1 duong luong hop chét c6
cong thac 3. Vidu v& chét xtic tac co thé ung dung bao gém, khong bi giéi han &, N,N-

dimetylformamit (DMF), N-metyl-N-phenyl-axetamit, N-metyl-N-phenyl-formamit, v.v.

Oxalyl halogenua ¢6 thd duoc sir dung véi luong tir 0,5 dén 1,5 duong lugng

tinh trén 1 duong luong hop chét c6 cong thuc 3.

Dung mdi phan g co6 thd 13, khong bi gi¢i han 6, dung moi khong proton. Vi
du vé dung mdi khong proton bao gdm diclometan, dicloetan, cloroform (CHCL),

cacbon tetraclorua (CCls), toluen, hexan, va ete.

Phan tng c6 thé dugc thuc hién, khong bi gi6i han o, t6t hon 12 trong moi trudng
khi nito. Ngoai ra, phan (mg ¢ thé duoc thuc hién, khong bi gidi han &, 6 nhiét @ tu 0
dén 30°C. Phan tmg c6 thé dugc thuc hién trong tir 30 phut dén 2 gid. Vi dy, phan tmg
¢6 thé dugc thyc hién ddng thoi khudy & nhiét do phong. Sau phan mg, viéc 1am lanh
¢6 thé dugc thuc hién & nhiét do tir -20°C dén -10°C.

Tdng hop hop chét c6 cong thuc 6

[So db phan (g 3]
0 o)
( n X ( X
+ —_—
Hal O °

Y Y

o o)

Cong thtc 4 Cong thtac 5 Cong thiic 6

Hop chét c6 cong thitc 6 dugc didu ché bang céach cho hop chét c6 cong thirc 4

phan tmg voi hop chét ¢ cdng thic 5.

Vi du, hop chét c6 cong thuc 5 dugc bd sung vao hop chét c6 cong thirc 4 va
khudy, va chit xuc tac duoc thém vao hdn hop phan ing va khudy, nho d6 thu duge hop

chét c6 cong thic 6.

Loai dung moi ¢ thé dung cho phén ung khong bi gi6i han cu thé, va dung moi
¢6 thé 13 dung mdi khong proton. Vi du, vi du vé dung moi khong proton bao gdm

diclometan, dicloetan, cloroform (CHCl3), cacbon tetraclorua (CCls), toluen, hexan, va
11
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ete.

Lam hgp chét xtc tac, axit Lewis, vi dy, nhu AlCl3, FeCls, ZnCly, AlBr3, Alls,
va axit phenylphosphonic (PPA), c6 thé dugc str dung, nhung sang ché khong bi gi6i
han & d6. Chét xic tac ¢6 thé dugc st dung véi lugng tr 0,5 dén 1,5 duong lugng, vi du

vé6i lugng 1,2 duong lugng, tinh trén 1 duong luong hop chét c6 cong thirc 4.

T4t hon 13, phan Gmg gitra hop chét c6 cong thirc 4 va hop chét c6 cong thic 5
¢6 thé dugc thyc hién & nhiét do tir -20°C dén -10°C, nhung khong gidi han & d6. Khi
phan tng dugc thyc hién trong khoang nhiét d nay, c6 thé c6 cac loi thé vé hiéu suét
va d¢ tinh khiét.

Hop chét c6 cong thirc 5 c6 thé duoc tdng hop hodc duoc mua. Hop chét c6 cong
thtre 5 ¢6 thé duge cho phan tng véi luong tir 1,5 dén 2,5 duong lugng, vi du voi luong
2 duong lugng, tinh trén 1 duwong luong hop chét c6 cong thirc 4, nhung sang ché khong
bi gidi han & do.

Trong So dd phan ung 3, hop chét c6 cong thic 6 co6 thé duoc téng hop ma
khong st dung chét phan tng Grignard. Do d6, so v6i cong nghé hién nay, thoi gian va
chi phi cAn dé didu ché chit phan tmg Grignard c6 thé dugc giam, va su tao thanh cac
chét lién quan c6 gdc 1a benzen halogenua trong quy trinh tong hop chit phan mg

Grignard c6 thé vé co ban dugc ngan chan.

Ténge hop hop chét c6 cong thic 7

[So db phan tmg 4]

Cong thtc 6 Cong thirc 7

Hop chit c6 cong thire 7 thu dugc bang cach khir oxy cua hgp chét c6 cong thirc
6. O day, trietylsilan, triisopropylsilan, t-butyldimetylsilan, natri bohydrua, hodc chat
twuong tw co thé duoc dung lam chit kht, va bo triflorua dietylete,

trimetylsilyltriﬂometansulfonat, nhom clorit, axit trifloaxetic, axit triflometansulfonic,

12
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hodc chét tuong tw c6 thé dugc dung lam axit. Chét khir c6 thé dugc str dung véi luong
tir 2 dén 5 duwong lugng, t5t hon nita 1a véi luong khoang 3 duong lugng, va axit co thé
duogc stir dung véi luong tir 1,5 dén 3 duong lugng, tot hon nita 13 véi lugng khoang 2
duong lugng. Trong trudong hop nay, phan ing c6 thé duge thuc hién trong tlr 2 dén 5
gio & nhiét do tir 0°C dén 250°C. Ngoai ra, lam dung méi phan tmg, dung mdi don 1é
nhu diclometan, 1,2-dicloetan, hodc axetonitril, hoic dung moi hdén hop nhu

diclometan/axetonitril (1:1) hogc 1,2-dicloetan/axetonitril (1:1), co thé duoc sir dung.

Vi dy, hop chit c6 cong thirc 7 ¢6 thé thu dugc bang cach cho hop chét c6 cong
thiec 6 (1,0 duong luong) phan Gng & didu kién axetonitril, diclometan (1:1, 20 thé
tich/khéi lugng), bo triflorua eteat (BF3-OEt) (2,5 duong lugng), trietylsilan (EtsSiH)
(3 duong lugng), va 25°C.

Quy trinh khir oxy cta hop chét c6 cong thirc 6 khong doi héi bude xu ly lai
thong thuong d6i v6i cac san phdm phan Gng gbm céc chét lién quan do céc chét lién
quan hiém khi duoc tao ra so véi quy trinh loai bé nhém hydroxyl hién nay (budc loai
b6 nhom hydroxyl ra khéi hop chét c6 cong thic 6a dé thu duoc hop chét c6 cong thuc
6 trong Pon yéu cAu cép patent Han Quéc s6 cong b6 2017-0142904).

Nhu dugc md ta & trén, phuwong phap tdng hop hop chit co cdng thirc 7 theo
sang ché ¢6 thé lam giam cac quy trinh tdng hop, so voi phuong phap hién nay, va co
thé giai quyét cac vén @& v& viéc cAn dén quy trinh b sung do tong hop chét phan Gmg
Grignard va cAn dén sy quan Iy cac chét lién quan. Ngoai ra, vi quy trinh khtr oxy theo
So db phan tmg 4 c6 thé giam thiéu su tao thanh chét lién quan, viéc xir ly lai cdc san

pham phan tng 12 khong cAn thiét, nho d6 don gian hoa quy trinh.

Hop chét c6 cong thirc 7 duge tdng hop nhu dugc md ta & trén co thé dugc st

dung dé didu ché hop chét c6 cong thuc 1.

Sang ché d& xuit phuong phép didu ché hop chét c6 cong thire 1a, phuong phép
nay bao gdm céc budc:

chuyén hoéa hop chét c¢6 cong thirc 2 dudi ddy thanh hop chit c¢6 cong thirc 3
dudi day,

cho hop chét c6 cong thitc 3 phan tng vdi oxalyl halogenua dé thu duogc hop

chét c6 cong thirc 4 dudi day,

13



43829 14752

cho hop chét c6 cong thirc 4 phan ing véi hop chit c6 cong thuc 5 dudi day dé
thu duoc hop chét c6 cong thuc 6 dudi day,

khir oxy cta hop chét c6 cong thirc 6 8 thu dugc hop chit c6 cong thirc 7 duéi
day, va

cho hop chét co cong thitc 7 phan ng véi hop chit c¢6 cong thirc 8 va loai bd

nhom bao vé va khir san pham:

[Cong thuc 1a]

OH
[Cong thirc 2]
)
( X
Y RN
o
[Cong thire 3]
0
(Qn X
OH
Y
o)
[Cong thirc 4]
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Hal

[Cong thurc 5]

[Cong thire 6]

trong d6 A 12 oxy (O) hodc luu huynh (S);
PG 1a nhém bao v¢;

X’ 12 halogen hodc C1-7alkyl;

n 1a 1 hodc 2;
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mdi X, Y va Hal doc 1ap 12 halogen; va

L "
S
Bla ~  (B-1)hoic Rd (B-2),

trong d6 mdi Ra, Rb, Re, va Rd doc lép 1a hydro, halogen, hydroxy, mercapto,
Xyano, nitro, amino, carboxy, oxo, C1-7alkyl, C1-7alkylthio, C2-7 alkenyl, C2-7alkynyl,
Cl-7alkoxy, Cl-7alkoxy-Cl-7alkyl, C2-7alkenyl-C1-7alkyloxy, C2-7alkynyl-Cl-
7alkyloxy, C3-10xycloalkyl, C3 -7xycloalkylthio, ~ C5-1 Oxycloalkenyl,  C3-
10xycloalkyloxy, C3-10xycloalkyloxy-C1 -7alkoxy, phenyl-C1-7alkyl, C1-7alkylthio-
phenyl, phenyl-Cl-7alkoxy, mono- hoic di-Cl1-7alkylamino, mono- hogc di-Cl-
7alkylamino-C1-7alkyl, Cl1 -7alkanoyl, C1-7alkanoylamino, Cl1 -7Talkylcacbonyl, CI1-
7alkoxycacbonyl,  carbamoyl,  mono- hodc  di-Cl-7alkylcarbamoyl, — Cl-
7alkylsulfonylamino, phenylsulfonylamino, C1 -7alkylsulfinyl, C6-14arylsulfanyl, C6-
14arylsulfonyl, Cé6- l4aryl, heteroaryl 5-13 canh, heteroxycloalkyl 5-10 canh,
heteroxycloalkyl-C1-7alkyl 5-10 canh, hodc heteroxycloalkyl-C1-7alkoxy 5-10 canh;

Vong C 1a C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, hodc heteroxycloalkyl 5-10 canh;

mdi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong duoc thé hoic c6 mdt hodc
nhidu phén ti thé duoc chon tir nhom gbm halogen, hydroxy, xyano, nitro, amino,
mercapto, C1-7alkyl, va C2-7alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl doc 1ap khong
dugc thé hodc c6 mot hodc nhidu phﬁn ttr thé duge chon tir nhém gém halogen, hydroxy,
Xyano, nitro, amino, mercapto, C1-4alkyl, va Cl-4alkoxy; va

mdi heteroaryl va heteroxycloalkyl dc 1ap chira mdt hodc nhidu nguyén tir khac
loai dugc chon tir nhom gdbm N, S va O.

Theo mot phuong an cla sang ché, hop chét c6 cong thirc 1a c6 thé c6 chu tric
ba chidu c6 cong thirc lab dudi day:

[Cong thuc 1ab]
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trong d6 A, B,nva X'la giéng nhu duoc xac dinh & trén.

Phuong phép didu ché hop chét c6 cong thirc 1 tir hop chét c6 cong thirc 7 duge
mb ta chi tiét trong Pon yéu cAu cip patent Han Qudc sb cong b6 2017-0142904.

Sau day, quy trinh didu ché hop chét c6 cong thitc 1a va hop chét c6 cong thirc
1b tir hop chét c6 cong thire 7 duge mo ta.

Tdng hop hop chét ¢ cong thic 1a

Sau khi cho hop chét ¢6 cong thirc 7 phan Gng v6i hop chét c6 cong thirc 8, hop
chét c6 cong thirc la co thé dugc didu ché thong qua quy trinh loai b nhom bao vé va

quy trinh khur.

Phan tmg gifta hop chit c6 cong thirc 7 va hop chét c6 cong thirc 8 ¢ thé duoc
thyc hién khi c6 mat n-butyllithi, sec-butyllithi, t-butyllithi, i-propyl magie clorua (i-
PrMgCl), va chit twong tu.

Hop chét c¢6 cong thirc 9a dudi déy ¢6 thé thu duoc bing cach cho hop chat ¢6

cong thirc 7 phan tmg véi hop chét c6 cong thuc 8:

[Cong thtrc 9a]

O0—PG

trong d6 A 13 oxy hogc luu huynh; n 1 1 hodc 2; X la halogen; PG la nhém bao
vé;vaBla giéng nhu duge xac dinh trong Cong thitc 1.
Nhoém bao vé ¢o thé 13, vi du, nhém trimetylsilyl (TMS), nhom benzyl, hodc
17
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nhom axetyl.

Tiép theo, hop chét c6 cong thic la cd thé thu dugc bing cach loai bd nhom bao

vé ctia hop chét c6 cdng thirc 9a.

Vi dy, khi nhom bao vé la nhom trimetylsilyl (TMS), axit metansulfonic
(CH3SO3H) hodc trimetylsilyl triflometansulfonat (TMSOTY) dugc bd sung vao hop
chét c6 cong thirc 7a dé thuc hién viée loai bd nhém bao vé, nho d6 thu duge hop chét

c6 cong thirc 1a.

Ngodi ra, buée khit c6 thé dwoc thyc hién thém sau khi loai b6 nhém bao vé,
nho d6 thu duge hop chét c6 cong thirc la. O day, dang két hop ctia diclometan (CH2Clz)

va axetonitril (CH3CN) dugc vu tién ding 1am dung moi.

Hop chét c6 cong thic la thu dugc thong qua céc bude trén c6 thé 12 hop chit
trong d6 vi tri lién két gitta hop chit c6 cong thuc 8 va hop chit c6 cong thuc 7 (vi tri

Y) ¢6 thé 1a dang o hodc dang .

Do d6, budce tach bd sung co thé dugc thuc hién dé thu dugc dang o hodc f mong
mubn. Ttc 13, sau khi hogc trong khi loai bo nhém bao vé va khit, quy trinh tich chi hop
chét trong d6 vi trf lién két gitta hop chét c6 cong thic 8 va hop chét c6 cong thuc 7 (vi

tr Y) 12 dang P c6 thé dugc thyc hién bo sung.

Vi dy, hgp chét trong d6 vi trf lién két ciia hop chét c¢6 cong thirc 8 va hop chit
c¢6 cong thie 7 (vi tri Y) 1a dang B ¢o thé thu duoc bang cach dua nhom bao vé vao hop
chét thu duge do bude loai bé nhom bao vé va kht, va sau do6 tich chét két tia tao ra
b%mg cach gia nhiét rugu, etyl axetat, hodc diclometan, va sau d6 loai boé nhom bao vE

cta chat két toa.

Cu thé, hop chét c¢6 cong thic 9e c6 dang B co thé chi thu dugc bang cach bao
vé nhom hydroxy ctia hop chat thu duge tir bude loai b6 nhém bao vé va khir bang nhom
axetyl, v.v., va sau d6 gia nhigt va khuéy hop chét thu dugc trong dung mdi rugu C1-6

(metanol, etanol hodc isopropanol, v.v.) d8 tach chét két tha:

[Cong thurc 9¢]
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O—PG
trong d6 A 1a oxy hodc luu huynh; n 13 1 hodc 2; X 1a halogen; PG la nhom bao
vé;vaBla gidng nhu dugc xac dinh trong Cong thuec 1.
Tiép theo, hop chét ¢6 cong thirc 9e dugc loai bo nhém bao vé€, nho do cudi cung
thu dugc hop chét c6 cong thirc 9f (dang B). Tiép theo, hop chét c6 cong thuc 9g dudi

day co thé thu dugc bang cach thuc hién chon loc phan tmg alkyl hoa.

[Cong thirc 91]

1a gibng nhu duoc x4c dinh trong Cong thirc 1, va Xa la

trong d6 A, B,nva X'

C1-7alkyl.

Theo mdt phuong 4n cla sang ché, budc cho hop chét c6 cong thirc 7 phan Gng
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vé6i hop chit c6 cong thirc 8 va loai bo nhém bao vé€ va khir hop chét nay c6 thé bao
gom:

bude cho hop chit c6 cong thirc 7 phan Gng v4i hop chét c6 cong thirc 8 khi ¢
mit n-butyllithi, sec-butyllithi, t-butyllithi, hogc i-propyl magie clorua dé thu duoc hop

chit c6 cong thirc 9a duéi day;

bude loai bd nhom bio vé va metyl hoa hop chét c6 cdng thirc 9a trong didu kién

axit khi c6 mit metanol dé thu dugc hop chét c6 cong thirc 9b dudi day;

buée khir hop chét c6 cong thitc 9b dé thu duge hop chét c6 cong thirc 9c dudi
day; va

budc dwa nhém bao vé vao hgp chét c6 cong thic 9c va tai két tinh hop chét ndy,
va sau d6 loai bo nhém bao vé cua hop chét nay dé thu dugc hop chét c6 cong thirc 9f
duéi day (vi dy, bude dua nhom bao vé vao hop chét c¢6 cong thitc ¢, va sau d6 tach
chét k&t tha tao ra bang cach gia nhiét hop chét trong ruou, etyl axetat, hodc diclometan,
va sau d6 loai bd nhom bao v€ cua chit két tha dé thu dugc hop chét co cong thirc 9f
dudi day):

[Cong thirc 9a]

O0—PG

[Cong thirc 9¢]
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K il/o H
OH

trong d6 PG 1a nhém bao v¢; va A,B,nvaXla gidng nhu dugc xéac dinh trong

Cong thirc 1a.

Vi du, bude két tinh lai c6 thé dugc thuc hién sir dung dung mdi duge chon tr

nhom gdm rugu (vi dy, rugu C1-6), etyl axetat, va diclometan.

Sau phan g gitta hop chét c6 cong thire 7 va hop chét c6 cong thirc 8, uwu tién
thye hién thém budc lam bay hoi, chiét, séy kho, loc, v.v. d& thu dugc hop chét c6 cong

thirc 9a, va sau do stt dung hop chit nay trong budc tiép theo.

Vi du vé axit ¢6 thé dung cho quy trinh thu nhan hop chit c6 cong thirc 9b tur
hop chit co6 cong thitc 9a bao gbm axit clohydric, axit sulfuric, axit axetic, axit
trifloaxetic, axit metansulfonic, axit triflometansulfonic, axit p-toluensulfonic, khi hydro

clorua, va chét tuong tu.

Theo mot phuong 4n khac cua sang ché, budc cho hop chét co cong thirc 7 phan
g véi hop chét c6 cong thirc 8 va loai bé nhom bao vé va khir hgp chét nay c6 thé bao
gdm:

budce cho hop chét ¢6 cong thirc 7 phan ing voi hop chat c6 cong thire 8 khi ¢6
mit n-butyllithi, sec-butyllithi, t-butyllithi, hodc i-propyl magie clorua va, khong can

budc tinh sach riéng 1€, loai bd nhém bao vé va metyl hda hop chit trong didu kién axit
21
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khi c6 mit metanol dé thu duoc hop chét c6 cong thuc 9b dudi day;

bude khir hop chét c6 cong thirc 9b dé thu dugc hop chét c6 cong thirc 9¢ dudi
day;

buée dua nhom bao vé vio hop chét c6 cong thire 9 va tai két tinh hop chét dé
tach hop chét c6 cong thitc 9e; va

budc loai bd nhom bao vé cua hgp chét c6 cong thirc 9e 8 thu dugc hop chat c6
cdng thuc 9f dudi day:

[Cong thirc 9b]

O—PG

[Cong thirc 9f]
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trong d6 PG 1a nhom bao vé; va A,B,nvaXla giéng nhu duogc xac dinh trong

Cong thuc la.

Vi dy, budc két tinh lai ¢6 thé duge thuc hién st dung dung mdi duge chon tir

nhom gf‘)m ruou (vi dy, rugu C1-6), etyl axetat, va diclometan.

Trong budce cho hop chét c6 cong thire 7 phan tng v6i hop chét c6 cong thuc 8,
phan tng lién két dugc thyc hién trude tién. O day, tinh trén 1 duong lugng hop chét c6
cong thirc 7, hop chét c6 cong thirc 8 va chét phan tng (tirc 13, n-butyllithi, sec-butyllithi,
t-butyllithi, hodc i-propyl magie clorua) c6 thé dugc st dung 1an lugt voi lugng tir 1,5
dén 2,5 duong luong, tot hon nita 1a tr 1,7 dén 2,3 duong luong, dac biét la khoang 2,0
dwong luong. Phan img c6 thé dugce thuc hién ¢ nhiét do tir -80°C dén -10°C, t6t hon
nita 14 tir -70°C dén -60°C, trong tir 1 dén 12 gid, hoge tir 1 dén 3 giv. Ngoai ra, dung
mdi don 18 nhu tetrahydrofuran hodc ete, dung moi hdn hop tetrahydrofuran/toluen (1:1),

ho#c tuong tu ¢o thé dugc dung lam dung mdi phan Gng.

Ngoai ra, sau phan ung lién két, phan tmg loai bé nhom bao vé va metyl hoa
dugc thuc hién trong diéu kién axit. O day, vi du v axit c6 thé sit dung bao gém axit
clohydric, axit sulfuric, axit axetic, axit trifloaxetic, axit metansulfonic, axit
triflometansulfonic, axit p-toluensulfonic, khi hydro clorua, v.v. va axit c6 thé dugc st
dung vai luong tir 2 dén 5 duong lugng, 6t hon nita 12 3 duong lugng, tinh trén 1 duong
luong hop chit c6 cong thirc. Phan Gmg ndy ¢6 thé dugc thuc hién & nhiét do tir 0 dén
40°C, t6t hon nita 13 tir 20 dén 30°C, trong tir 6 dén 24 gid, hodic tir 6 dén 12 gio. Ngoai
ra, metanol hodc chét twong tu ¢6 thé dugc dung lam dung moi phan tng.

Tiép theo, trong budc khir hop chét c6 cong thic 9b @8 thu duoc hop chat c¢6
cong thirc 9c, phan ung Kkhir ¢6 thé duoc thuc hién st dung chét khir va axit. Trietylsilan,
triisopropylsilan, t-butyldimetylsilan, natri borohydrua, hodc chét twong tu c6 thé dugc

dung lam chit khir, va bo triflorua dietylete, trimetylsilyltriflometansulfonat, nhom
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clorit, axit trifloaxetic, axit triflometansulfonic, hodc chét twong tu ¢ thé dugc dung
1am axit. Chét khir c6 thé dugc sit dung v6i luong tir 2 dén 5 duong luong, t5t hon nita
1a khoang 3 duong luong, va axit co thé dugc st dung voi lugng tr 1,5 dén 3 duong
lwgng, t6t hon nita 1 khoang 2 duong luong. Phan Gng nay c6 thé duoc thuc hién ¢
nhiét do tir -50°C dén 0°C, t6t hon nita 1a tir -20°C dén -10°C, trong tir 2 dén 12 gio,
hoic tir 2 dén 5 gid. Ngoai ra, lam dung moi phan tng, dung moi don 1é nhu diclometan,
1,2-dicloetan, axetonitril, hodc dung moi hdn hop nhu diclometan/axetonitril (1:1), 1,2-

dicloetan/axetonitril (1:1), co thé duoc st dung.

Tiép theo, budc dua nhom bio vé vao hop chét c6 cong thirc 9c dé tach chi hop
chét (dang B) co cong thirc 9e va loai bo nhém bao vé cua hop chit dugc thuc hién. Luc
ndy, phan ung st dung chét axetyl hoa va bazo ¢o thé duoc thuc hién. Vi du v& chét
axetyl hoa bao gbm axetyl clorua, axetyl bromua, axetic anhydrit, va chét tuong tu, va
vi du vé bazo bao gdm natri hydroxit, natri cacbonat, trietylamin, diisopropyletylamin,
pyridin, lutidin, 4-dimetylaminopyridin, va chét twong tu. Chét axetyl hoa cb thé dugc
st dung véi luong tr 4 dén 12 duong lugng, t8t hon nita 12 khoang 8 duong luong, va
bazo ¢6 thé dugce st dung voi lugng tir 1 dén 4 duong luong, tdt hon nita 1a khoang 1,5
duong luong. Phan tmg ¢6 thé duge thye hi¢n ¢ nhiét 45 tir 0 dén 50°C, t6t hon nita 1a
tr 20 dén 30°C, trong tir 1 dén 12 gid, hodc tir 1 dén 3 gi0. Ngoai ra, axeton, etyl axetat,
tetrahydrofuran, dimetylformamit, dimetylaxetamit, ~diclometan, 1,2-dicloetan,
cloroform, hodc chét tuong tu c6 thé duoc ding lam dung moi phan ung. Tiép theo,
phan mg loai bé nhom bao vé dugc thuc hién. O day, chét phan tng nhu lithi hydroxit,
natri hydroxit, kali hydroxit, natri metoxit, hodc natri etoxit ¢o thé duoc st dung véi
luong tir 2 dén 12 duong lugng, t6t hon nita 1 khoang 5 duong luong. Phan ing c6 thé
dugc thue hién & nhiét do tir 0 dén 50°C, tot hon nita 12 & nhigt do tir 20 dén 30°C, trong
tir 1 dén 12 gio, hodc tir 1 dén 3 gid. Metanol/nude (1:1 dén 3:1), diclometan/metanol
(1:1 dén 1:2), diclometan/etanol (1:1 dén 1:2), tetrahydrofuran/metanol (1:1 dén 1:2),
tetrahydrofuran/etanol (1:1 dén 1:2), tetrahydrofuran/metanol/nudc (1:1:3 dén 2:1:3),
tetrahydrofuran/etanol/nude (1:1 -3 dén 2:1:3), hodc tuong tu c6 thé dugc dung 1am dung
moi phén ung.

Theo phuong 4n khac, budc cho hogp chét ¢6 cong thirc 7 phan Gng v6i hop chét

¢6 cong thic 8 va loai bé nhom bao vé va khir hop chét c¢6 thé bao gdm:
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bude cho hop chét c6 cong thirc 7 phan Ung v6i hop chét c6 cong thie 8 khi ¢6
mit n-butyllithi, sec-butyllithi, t-butyllithi, hogc i-propyl magie clorua va loai bd nhom
bao vé va metyl héa hop chét trong diéu kién axit khi c6 mdt metanol ma khéng cin

budc tinh sach riéng r€ d8 thu duoc hop chét c6 cong thie 9b dudi day;

budc dua nhéom bao vé vao hop chét c6 cong thirc 9b @8 thu duoc hop chét c6
cong thic 9d duéi day;

bude khir hop chit c6 cong thirc 9d va tai két tinh hop chit dé tach hop chét c6
cong thuc e dudi day; va

budc loai bd nhoém bao vé clia hgp chét c6 cong thuc 9e 8 thu dugc hop chit c6

cong thue 9f dudi day:

[Cong thirc 9b]
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[Cong thuc 9f]

trong d6 PG 1a nhém bao vé;vaA,B,nvaXla giéng nhu dugce xac dinh trong

Cong thtc la.

Vi duy, bude két tinh lai ¢ thé duoc thuc hién sir dung dung mdi dugce chon tu

nhom gém rugu (vi dy, rugu C1-6), etyl axetat, va diclometan.

Trong budc cho hop chét c6 cong thirc 7 phan Gmg v6i hop chét c6 cong thuc 8
8 thu duoc hop chat c6 cong thire 9b, phén tmg lién két, phan tmg loai bé nhom bao vé,
va phan tmg metyl hoa dugc thyc hién. O céac phan tng nay, cac diéu kién nhu ty 18
duong luong, nhiét do phan Ung, dung mdi vu tién, va diéu kién tuong tu 1a gidng nhu

cac didu kién dugc lay vi du trong phuong an néu trén.

Trong budc dua nhém bao vé vao hop chat c6 cong thic 9b dé thu duge hop
chit c6 cong thirc 9d, nhém bao vé duge dua vao hop chét c6 cong thirc 9b. O déy, phan
ung su dung chét axetyl hoa va bazo ¢6 thé dugc thuc hién, va cac diéu kién nhu loai
chét axetyl hoa, loai bazo, ty 16 duong luong, nhiét ¢6 phan Gng, dung mdi uu tién, va

diéu kién twong tu la gidng nhu cac diéu kién dugc 14y vi du trong phuong 4n néu trén.

Trong budc khir hop chit c6 cong thirc 9d va tai két tinh hop chét dé tach chi
hop chit (dang B) c6 cong thuc 9e, va budc loai bd nhém bao vé cua hop chét c6 cong
thirc 9e dé thu dugce hop chét ¢6 cong thirc 9f, phan Gng khir dugc thuc hién trude tién.
O day, chét khir va axit co thé dugc st dung, va cac diéu kién nhu loai chat kht, loai
axit, ty 1& duong luong, nhiét 6 phan Gng, dung mdi uu tién, va diéu kién tuong tu 12

gidng nhu cac didu kién dugc 14y vi du trong phuong an néu trén.

Sau phan tmg khtr, phéan tng loai bo nhém bao vé duoc thuc hién. 0 day, cac
didu kién nhu loai chét phan tng, tj 1¢ duong luong, nhiét do phén tmg, dung mdi wu

tién, va diéu kién tuong tu 13 gidng nhu cac diéu kién duoc 14y vi dy trong phuong 4n
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néu trén.

Nhu duge thé hién trong cac phuong an wu tién, budc thu nhan hop chit c6 cong
thirc 9b c6 thé duge thuc hién trong hai budc, hodc trong mot budc phan ung in-situ ma
¢6 kha ning cai thién thém hiu suit cubi. Ngoai ra, khi mot budc phan ing in-situ dugc
thuc hién, phén cin cd dic thod chira hop chét c¢6 cong thirc 9b ¢o thé thu dugc, hodc hop
chét c6 cong thirc 9b 6 thé thu duoc & dang rén thong qua viée két tinh va c6 thé duoc
st dung trong budc tiép theo. Trong truong hop sau, co thé d& dang cai thién chét lugng

va kiém soat ham lugng 4m hon thong qua viéc loai bo cac san pham phu cuia phan tng.

Ngoai ra, sau khi tdng hop hop chét c6 cong thic 9b, hop chét duoc tong hop c6
thé duoc su dung trong bude tiép theo sau khi dugc dua qua quy trinh tinh sach. Vi dy,
(i), sau khi tbng hop hop chét c6 cong thirc 9b, hop chét duoc tong hop co thé dugc tron
v6i dung moi hitu co nhu toluen dé tao ra hdn hop ding phi, va sau d6 quy trinh c6 ddc
c¢6 thé duge 13p lai dé loai bé luong dm du, nho @6 st dung phan cgn thu dugc trong
bude tiép theo, hodc (ii) sau khi tdng hop hop chét c6 cong thirc 9b, bude két tinh c6 thé
dugc thuc hién, va lugng Am du c6 thd dugc loai bo thong qua viée sdy chan khong dé

thu duoc chét ran ma dugc sir dung trong bude tiép theo.

Sang ché con c6 thé bao gdm bude phan tng alkyl hoa, sau budc cho hop chét
¢6 cong thirc 7 phan tng v6i hop chét c6 cong thirc 8 va loai bo nhom bao vé va khu

hop chét nay.
Do @6, trong Céng thirc 1, X' c6 thé 1a C1-7alkyl.

Vi dy, hop chét c6 cong thitc 7 c6 thé dugc cho phén tmg véi hop chét c6 cong
thirc 8, va san phim tao ra sau budc loai bd nhém bao vé va budce khir cd thé duoc cho
phéan Umg v6i axit metylboronic, nhd d6 thu dugc hop chét c6 cong thire 1 (hop chét c6
cong thirc 1a) trong d6 X' 1a metyl.

Ngoai ra, hop chit c¢6 cong thic 1a theo sang ché co6 thé dugc dicu ché & dang
két tinh, dang v6 dinh hinh, hogc dang két hop ctia ching, nhung dang két tinh dugc uu
tién & chd n6 c6 céc tinh chét 1y hoa cho phép dé dang tao ché him do do on dinh tuyét
voi va khong hat am.

Do d6, phuong phap didu ché hop chét c6 cong thirc 1a theo sang ché c6 thé bao

gbm, sau budc cho hop chét ¢6 cong thirc 7 phan ung v6i hop chét c6 cong thirc 8 va
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loai bd nhom bao vé va khur hop chét ndy, bude thuc hién két tinh st dung cac dung moi
khac nhau dé tao ra cac dang két tinh khac nhau. Pon yéu cAu cip patent Han Quéc sd
cong bb 2017-0142904 bac 19 chi tiét cac loai hop chit két tinh khac nhau va phuong
phap tao ra cac hop chit nay.

Theo mdt phuong an, dung moi duge st dung trong budc két tinh c6 thé dugc
chon tir nhom gbm toluen; etyl axetat; diclometan; axeton; axetonitril; 2-propanol,
tetrahydrofuran; n-hexan; va hdn hop ctia ching (vi du, hdn hop cua tetrahydrofuran va

diclometan, va hdn hgp cta tetrahydrofuran va n-hexan).

Theo phwong 4n khéc, dung mdi dugc st dung trong bude két tinh c6 thé duge
chon tir hdn hop cta metanol va nudce ct; hdn hop clia metanol va n-hexan; va hdn hop

cta metanol, diclometan va n-hexan.

Vin theo phuong an khac, dung mdi duge sir dung trong bude két tinh c6 thé
duoc chon tir hdn hop clia etanol, nuéce cAt va n-hexan; va hdn hop cua tetrahydrofuran
va toluen.

Vin theo phuong an khéc, dung méi dugc sir dung trong bude két tinh ¢6 thé 13
hdn hop ctia etanol va n-hexan.

Theo phuong &n uu tién, dung méi dugc st dung trong bude két tinh c6 thé dugc
chon tir nhom gém hén hgp cua toluen, etyl axetat, diclometan, tetrahydrofuran, va
diclometan, va hdn hgp cua tetrahydrofuran va n-hexan.

Sang ché con @ xuit phuong phap didu ché hop chét c6 cong thic 1b (trong
Cong thic 1, R=C1-7alkylthio, A=oxy) duéi day, phuong phap nay bao gdm cac bude:

chuyén hoa hop cht c6 cong thic 2 dudi day thanh hop chét c6 cong thirc 3
dudi day,

cho hop chét c6 cong thirc 3 phan tng vdi oxalyl halogenua dé thu dugc hop
chét c6 cong thuc 4 dudi day,

cho hogp chét c6 cong thirc 4 phan ing v6i hop chét c6 cong thirc 5 dé thu duge
hop chét c6 cong thirc 6 dudi day,

khtr oxy cta hop chét c6 cong thitc 6 dé thu duoc hop chét ¢ cong thic 7 dudi
day,
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cho hop chit c6 cong thirc 7 phéan g v6i hop chét ¢6 cong thirc 9 dudi day, va

sau d6 khir hop chét d8 thu dugc hop chat c6 cong thire 10 dudi day,

tao vong furanose cua hgp chét c6 cong thirc 10 thanh vong pyranose & diéu kién

axit, va sau d6 dua nhém béo v€ vao d6 dé thu duoc hop chét c6 cong thire 11 duéi day,

xu ly hop chét c6 cong thirc 11 voi thioure va cho hop chét phan tng véi Cl-

[Cong thtc 1b]

7alkyl halogenua, sau d6 khtr hop chét:

OH
[Cong thic 2]
0]
(Qp X
o)
Y ~
0
[Cong thirc 3]
0
( X
OH
Y
0
[Cong thic 4]
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[Cong thirc 5]

[Cong thurc 6]
6]
(Qn I X
Y
o
[Cong thic 7]

0

( X
94§0

Y

[Cong thirc 9]

[Cong thtrc 10]
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trong d6 A 1a oxy (O) hogc luu huynh (S);
R 1a C1-7alkylthio;

PG 1a nhém bao ve,

X’ 1a halogen hodc C1-7alkyl;

n l1a 1 hoac 2;

mdi X, Y va Hal doc 1ap 13 halogen; va

e

B la (B-1) hoiic RS (B-2),

trong do mdi Ra, Rb, Re, va Rd doc lap 12 hydro, halogen, hydroxy, mercapto,
Xyano, nitro, amino, carboxy, 0xo, C1-7alkyl, C1-7alkylthio, C2-7 alkenyl, C2-7alkynyl,
C1-7alkoxy, C1-7alkoxy-C1-7alkyl, C2-7alkenyl-C1-7alkyloxy, C2-7alkynyl-C1-
7alkyloxy, C3-10xycloalkyl, C3-7xycloalkylthio, C5-10xycloalkenyl,  C3-
10xycloalkyloxy, C3-10xycloalkyloxy-C1-7alkoxy, phenyl-C1-7alkyl, C1-7alkylthio-
phenyl, phenyl-C1-7alkoxy, mono- hodc di-C1-7alkylamino, mono- hodc di-Cl-
7alkylamino-C1-7alkyl, C1-7 alkanoyl, C1-7alkanoylamino, C1-7alkylcacbonyl, Cl-

7alkoxycacbonyl, carbamoyl, mono-  hodc di-C1-7alkylcarbamoyl,  Cl-
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7alkylsulfonylamino, phenylsulfonylamino, C1-7alkylsulfinyl, C6-14arylsulfanyl, C6-
14arylsulfonyl, C6-14aryl, heteroaryl 5-13 canh, heteroxycloalkyl 5-10 canh,
heteroxycloalkyl-C1-7alkyl 5-10 canh, hoiic heteroxycloalkyl-C1-7alkoxy 5-10 canh;

Vong C 1a C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, ho#c heteroxycloalkyl 5-10 canh;

mdi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong dugc thé hodc c6 mdt hodc
nhidu phén t& thé duoc chon tir nhém gbdm halogen, hydroxy, Xyano, nitro, amino,
mercapto, C1-7alkyl, va C2-7alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl dc lap khong
duogc thé hodc c6 mot hodc nhiéu phén ttr thé duoc chon tir nhém gém halogen, hydroxy,
Xyano, nitro, amino, mercapto, C1-4alkyl, va C1-4alkoxy; va

mdi heteroaryl va heteroxycloalkyl doc lap chtra mot hodc nhiu nguyén ti khac
loai dugc chon tir nhom gém N, SvaO.

Theo phuong phap didu ché hop chit c6 cong thirc 1b, budce didu ché hop chét
c6 cong thie 7 tir hop chét c6 cong thirc 2 ¢6 thé duoc thuc hién theo cach gidng nhu
trong phuong phéap didu ché hop chét co cong thirc 1a.

Sau day, quy trinh thu nhén hop chét ¢6 cong thirc 1b tir hop chét c6 cong thirc

7 dugc mo ta:
Pidu ché hop chit c6 cong thirc 10

[So db phan ung 5]

(o) (0]
(Q X (\ )Lln,, 0) o v
N e,
9$0i g — 17
) :
Y \/l HO [Z}—
Cong thurc 7 Cong thirc 9 Cong thuc 10
Hop chét ¢6 cong thire 10 thu duge bang céach cho hop chét c6 cong thirc 7 phan
tmg véi hop chét c6 cong thic 9 va khir hop chét ndy.
Hop chét c6 cong thic 9 6 thé dugc diéu ché bang phuong phap da biét, vi du,

phuong phap dugc boc 16 trong WO 2009/014970.
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Cu thé, hop chét c6 cong thic 9 ¢ thé duge didu ché theo phuong phap dugce
boc 16 trong WO 2009/014970 bét dau tir L-xyloza.
Theo mdt phuong an, hop chét c6 cong thic 10a dudi day c6 thé thu dugc bang

cach cho hop chit c6 cong thirc 7 phan Ung v6i hgp chét c6 cong thuc 9:

[Cong thtc 10a]

trong d6 B,nva X la gidng nhu dugc xéc dinh trong Cong thuc 1.

Tiép theo, hop chét c6 cong thic 10 ¢ thé thu duoc bang cach khir hop chét c6
cong thirc 10a.
Didu ché hop chit c6 cong thic 11

[So db phan tng 6]

Cong thirc 10 Cong thirc 11

Hop chit c6 cong thuac 11 thu duge bang cach chuyén vong furanose cua hop
chét ¢6 cong thirc 10 thanh vong pyranose & didu kién axit, va sau d6 dwa nhém bao vé
vao. Bing budc nay, vong pyranose cAu thanh nhom glucoza ¢ thé dugc hoan tét.

Nhoém bao vé c6 thé 13, vi dy, nhom axetyl.

Diéu ché hop chit c6 cong thuc 12

[So db phan tmg 7]
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Cong thuc 11 Cong thuc 1b

Hop chit c6 cong thire 11 dugce xtt ly v6i thioure va dugc cho phan tng v6i Cl1-
7alkyl halogenua, sau d6 dugc khu.

Béng budc nay, nhom alkylthio c¢6 thé duge dua vao san phim cudi (hop chét
¢6 cong thirc 1b). C1-7alkyl halogenua ¢6 thé 13, vi dy, C1-7alkyl iodua.

Ngoai ra, sau budc nay, phan ing alkyl hoa co thé dwoc bao gdbm thém. Két qua
13, hop chét ¢6 cong thirc 1b, trong d6 X' 1a C1-7alkyl, ¢6 thé thu dugc.

Theo phuong an khac nita cua sang ché, dang két tinh cta hop chét dugc didu
ché theo phuong phap néu trén dugc d@ xut.
Hiéu qua co loi cua sang ché

Phuong phap té)ng hop hop chét ¢ cong thic 7 theo séng ché c6 thé giai quyét
cac van dé cia cac quy trinh téng hop hién nay doi hoi cac quy trinh bd sung, do su téng
hop chét phan ung Grignard, va quan ly cac chét lién quan. Ngoai ra, phuong phap theo
sang ché co6 thé giam thiéu su tao thanh céc chét lién quan, va do d6 khong doi hoi viéc
xu 1y lai cac san phém phan tng, nho d6 c6 thé don gian hoa quy trinh. Do @6, hi¢u suét
san xudt din xuét diphenylmetan co thé dugc tdi da hoa.
Vi du thye hién sing ché

Sau day, sang ché s& dugc mo ta chi tiét hon v6i su tham khao cac vi du dudi
day. Cac vi du nay dugc duara chi nhdm muc dich minh hoa va khong duoc hibu 1a gi6i
han pham vi cla sang ché.

Pinh nghia cho cac tr viét tit dugc mo ta trong cac vi du dudi ddy 1a nhu sau.

- DMF: N,N-dimetylformamit

- EtOH: Etanol
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- Et3SiH: Trietylsilan

- MC: Diclometan

- MC/AN: Diclometan va axetonitril
- NaOH: Natri hydroxit

- RT hoic rt: Nhiét do phong

[So d phan Gng]

~0
ol 1. DMF, Oxalyl clorua
' _NaOH, EtOH MC, RT -
Br OMe " RT. 99.3% 2. Xyclopropyl benzen
; O

-20°C dén -10°C, 66,9%

=

5 7 |
o) jetylsi o)
Ci Trietylsilan
G — : - BF3OEt;, MC/AN Al A
Br “ _ 0°C dén RT, 88,8% O . O
'e) Br Br

.3 4

Budc 1: Axit 4-bromo-7-clo-2,3-dihvdrobenzoﬁlran-6-carboxvlic (Hop chét 2)

O
Cl

Br OH
O

Cho natri hydroxit 4 N (51,4 mL, 205,8 mmol) vao hén hop ctia metyl 4-bromo-
7 -010-2,3-dihydrobenzoﬁ1ran-6-carboxylat (Hop chét 1) (20,0g, 68,6 mmol) trong etanol
(200 mL) & nhiét do phong. Hon hop nay dugc khudy trong 2 gi®' & nhiét do phong, va
xau khi x4c nhén hoan tat phan (mg béng TLC, HCI 1 N (mdi truong axit, pH ~1,0) dugc
thém vao dung dich da phan ung d8 Kkét thic phan tng, sau do chiét EtOAc bang etyl
axetat. L6p hitu co duge 1am khd trén magie sulfat khan, dugc loc, va co dic trong chan
khong, nho d6 thu duge hop chit néu trong tiéu @&, Hop chat 2 (18,3 g, 44 ,4mmol,
96,3%), & dang chit rén mau tring. San pham dugc st dung truc tiép trong budc tiép
theo ma khong can tinh sach thém.

IH NMR (400 MHz, CDCls): 8 7,69 (s, 1H), 4,76 (t, J = 9,0 Hz, 2H), 3,35 t,J
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= 9,0 Hz, 2H); LC-MS: [M+H]" 277.

Budc 2. (4-br0mo-7-clo-2,3-dihvdrobenzofuran-6-vl) (4-xyclopropylphenyl)metanon

(Hop chét 5)
o)
0el
Br
o)

Thém DMF (0,01 mL, 0,13mmol) vao dung dichHop ch4t2 (1,00 g, 3,60 mmol)

trong diclometan (30 mL) trong mdi trudng khi nito & nhiét do phong, va sau d6 thém
nho giot (COCl)2 (0,34 mL, 3,96 mmol) vao do. Hon hop thu dugce duge khudy & nhiét
d6 phong trong 1 gid, va sau do duoc lam lanh dén -15°C. Tiép theo, thém xyclopropyl
benzen (Hop chat4) (0,91 mL, 7,20 mmol) vao hdn hgp phan Ung va khudy trong 5 phut,
va sau d6 thém AICl; (0,58 g, 4,32 mmol) vao hdn hop phan Gng va khudy & cling nhiét
d6 trong 60 phit. Sau khi x4c nhén d3 hoan thanh phan tng bang TLC, thém dung dich
nude NaHCO3 vao phan tmg dung dich dé két thuc phéan ung, sau do chiét bang etyl
axetat. Lop hitu co thu dugc thong qua bude chiét duoc 1am kho trén magie sulfat khan,
sau d6 duoc loc va cd dic trong chan khong. Phin cin sau khi ¢6 dac duge tinh sach
bang sic ky silicagel, nhd d6 thu dugce hop chit néu trong tiéu dé, Hop chat 5 (1,18 g,

86,7%), & dang chét rin mau tréng.

IH NMR (500 MHz, CDCl3): 6 7,70 (d, J= 8,0 Hz, 2H), 7,11 (d, J= 8,0 Hz, 2H),
6,99 (s, 1H),4,78 (t, J= 9,0 Hz, 2H), 3,36 (t, J= 7,2 Hz, 2H), 1,97-1,94 (m, 1H), 1,10-
1,07 (m, 2H), 0,82-0,81 (m, 2H); LC-MS: [M+H]" 377.

Budce 3. 4-bromo-7-clo-6-( 4-xvc10propvlbenzv1)—2,3-dihvdrobenzofuran (Hop chét 6)

o
O -
Br
Thém 14n luot Et;SiH (1,2 mL, 7,71 mmol) va BF3-Et20 (0,79 mL, 6,42 mmol)
vao dung dich (4-brom0-7-clo-2,3-dihydrobenzofuran—6-yl) (4-

xyclopropylphenyl)metanon (Hop chét 5) (0,97 g, 2,57 mmol) trong hdn hop cla
diclometan (9,7 mL) va axetonitril (9,7 mL) ¢ -15°C. Hon hop phan tng dugce lam Am
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& nhiét do phong, va sau do khudy trong 4 gi¢. Sau khi x4c nhan da hoan thanh phan
ng bang TLC, dung dich nu¢c béo hoa NaHCO; (40 mL) dugc thém vao dung dich
phén ung dé két thuc phan tng, sau d6 chiét bing etyl axetat. Lop hitu co thu dugc nho
bude chiét duge 1am kho trén magie sulfat khan, duoc loc, va cd dic trong chan khong.
Phin cin sau khi dugc cd dic dugc tinh sach bang sic ky silicagel, nho d6 thu dugce hop

chit néu trong tiéu dé, Hop chét 6 (0,84 g, 89,9%), & dang chét rén mau ghi-tréng.

'H NMR (500 MHz, CDCI3): 8 7,07 (d, J = 10,0 Hz, 2H), 6,99 (d, ] = 10,0 Hz,
2H), 6,80 (s, 1H), 4,70 (t, ] = 11,0 Hz, 2H), 3,97 (s, 2H), 3,26 (t, = 11,0 Hz, 2H), 1,88
1,84 (m, 1H), 0,95-0,90 (m, 2H), 0,68-0,64 (m, 2H); LC-MS: [M+H]+ 363.
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YEU CAU BAO HQ
1. Phuong phép diéu ché hop chét ¢ cong thirc 7, phuwong phéap nay bao gdbm cac budc:
chuyén hoa hop chét c6 cong thirc 2 thanh hop chét cé cong thirc 3,

cho hop chét c6 cong thirc 3 phan tng véi oxalyl halogenua dé thu dugc hop

chét ¢c6 cong thirc 4,

cho hop chit ¢ cong thirc 4 phan tng véi hop chét ¢6 cong thirc 5 dé thu dugc

hop chét c6 cong thirc 6, va
khir oxy hop chét c6 cong thirc 6 dé thu dugc hop chét ¢ cong thic 7,

trong d6 phan Gng gitta hgp chét c6 cong thirc 4 va hop chét c6 cong thirc 5 duge
thuc hién & nhiét 49 tir -20°C dén -10°C:

[Cong thirc 2]
0]
( X
O
v ~
0]
[Cong thirc 3]
0]
(Qn X
OH
Y
o
[Cong thurc 4]
0]
(Qn X
Hal
Y
O
[Cong thire 5]
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trong d6 n 13 1 hodc 2,

(
Y

mdi X, Y va Hal doc 1ap 1a halogen, va
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a

/R
G-
Bla N7 (B-1) hoic
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R (B-2),

trong do mdi Ra, Rb, Rc, va Rd doc lap la hydro, halogen, hydroxy, mercapto,

Xyano, nitro, amino, carboxy, 0xo, C1-7alkyl, C1-7alkylthio, C2-7 alkenyl, C2-7alkynyl,
C1-7alkoxy, Cl-7alkoxy-Cl -7alkyl, C2-7alkenyl-Cl -7alkyloxy, C2-7alkynyl-C1-

7alkyloxy, C3-1 Oxycloalkyl,

C3-7xycloalkylthio,

C5-10xycloalkenyl,  C3-

10xycloalkyloxy, C3-1 Oxycloalkyloxy-C1-7alkoxy, phenyl-C1-7alkyl, C1-7 alkylthio-

phenyl, phenyl-C1-7alkoxy,

mono- hodc di-C1-7alkylamino, mono- hoic di-Cl-

7alkylamino-C1-7alkyl, C1 -7alkanoyl, C1-7alkanoylamino, C1-7alkylcacbonyl, C1-

7alkoxycacbonyl, carbamoyl,

7alkylsulfonylamino, phenylsulfonylamino, C1-7alky
C6-14aryl, heteroaryl 5-13 canh, heteroxycloalkyl 5-10 canh,

14arylsulfonyl,

mono-

hodc

di-C1-7alkylcarbamoyl, ~ Cl-
Jsulfinyl, C6-14arylsulfanyl, C6-

heteroxycloalkyl-C1-7alkyl 5-1 0 canh, hoic heteroxycloalkyl-C1 -7alkoxy 5-10 canh;
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vong C 1a C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, hodc heteroxycloalkyl 5-10 canh;

mbi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong dugc thé hodc c6 mot hodc
nhiéu phén ti thé duoc chon tir nhém gdm halogen, hydroxy, xyano, nitro, amino,

mercapto, C1-7alkyl, va C2-7 alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl doc 1ap khong
dugc thé hodc c6 mot hodc nhidu phﬁn ttr thé duge chon tir nhém gE‘)m halogen, hydroxy,

Xyano, nitro, amino, mercapto, Cl-4alkyl, va Cl-4alkoxy; va

mdi heteroaryl va heteroxycloalkyl doc 1ap chira mot hodc nhiéu nguyén t khac

loai dugc chon tir nhom gém N, SvaO.
2. Phuong phép theo diém 1, trong d6nla 1;
mdi X, Y va Hal doc 1ap 1a halogen; va

Ra

A&
3-
Bla 2 (B-1),

trong d6 mdi Ra va Rb doc l1ap 12 hydro, halogen, hydroxy, xyano, nitro, amino,

mercapto, C1-7alkyl, C3-1 Oxycloalkyl, hogc C1-7alkoxy.
3. Phuong phép theo diém 1, trong dénla 1,

X 1a clorua,

Y 1a brom,

Hal 1a clorua, va

Bla

4. Phuong phap theo diém 1, trong d6 budc khir oxy cua hop chét ¢ cong thirc 6 dé thu
duoc hop chét c6 cong thire 7 dugc thuc hién & nhiét d¢ tir 0°C dén 25°C.

5. Phuong phap theo diém 1, trong d6 hop chét c6 cong thirc 4 thu duge bang cach cho

hop chét c6 cong thirc 3 phan ing voi oxalyl halogenua khi c6 mat chét xtc tac.
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6. Phuong phép theo diém 5, trong d6 chit xtc tac duge str dung voi luong tir 0,01 dén

0,4 duong luong tinh trén 1 duwong luong hop chét c6 cdng thirc 3.
7. Phuong phép didu ché hop chit c6 cong thie 1a, phuong phap nay bao gbm cac bude:
chuyén héa hop chét c6 cong thire 2 thanh hop chét ¢ cong thuc 3,

cho hop chit c6 cong thirc 3 phan tmg v6i oxalyl halogenua dé thu duoc hop

chét ¢ cong thic 4,

cho hop chat c6 cong thic 4 phan ing v6i hop chit c6 cong thirc 5 dé thu duoc

hop chét c6 cong thirc 6,
khr oxy cua hop chét c6 cong thuc 6 dé thu dugc hop chét c6 cong thuc 7, va
cho hop chit c6 cong thirc 7 phan Ung vé6i hop chét c6 cong thiic 8 va loai bo
nhom bao vé va khir hop chét nay,
trong d6 phéan Gng gilta hop chit c6 cong thirc 4 va hop chit c6 cong thirc 5 duge

thyc hién & nhiét do tir -20°C dén -10°C:

[Cong thuc 1a]

0
( X
Y O
0]
[Cong thurc 3]
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[Cong thitc 5]

[Cong thirc 6]

(Qp

[Cong thic 7]

trong d6 A la oxy (O) hodc luu huynh (S);
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PG 12 nhém bao ve,
X’ 13 halogen hodc C1-7alkyl;
n 14 1 hodc 2,

mdi X, Y va Hal doc 1ap 12 halogen; va

O, O,

Bla (B-1) hoiic Rd (B-2),

trong d6 mdi Ra, Rb, Re, va Rd doc 1ap 13 hydro, halogen, hydroxy, mercapto,
Xyano, nitro, amino, carboxy, oxo, C1-7alkyl, C 1-7alkylthio, C2-7alkenyl, C2-7alkynyl,
C1-7alkoxy, C1-7alkoxy-C1-7alkyl, (C2-7alkenyl-C1-7alkyloxy, C2-7alkynyl-C1-
7alkyloxy, C3-10xycloalkyl, C3-7xycloalkylthio,  C5- 10xycloalkenyl,  C3-
10xycloalkyloxy, C3-1 Oxycloalkyloxy-C1-7alkoxy, phenyl-C1-7alkyl, C1 -7alkylthio-
phenyl, phenyl-C1-7alkoxy, mono- hoic di-Cl-7alkylamino, mono- hodc di-C1-
7alkylamino-C1-7alkyl, C1-7 alkanoyl, C1-7alkanoylamino, C1 -7alkylcacbonyl, CI-
7alkoxycacbonyl, ~ carbamoyl, = mono- hoic  di-Cl-7alkylcarbamoyl,  ClI-
7alkylsulfonylamino, phenylsulfonylamino, C1-7alkylsulfinyl, C6-14arylsulfanyl, Cé6-
14arylsulfonyl, C6-14aryl, heteroaryl 5-1 3 canh, heteroxycloalkyl 5-10 canh,
heteroxycloalkyl-C1-7alkyl 5-10 canh, hozc heteroxycloalkyl-C1 -7alkoxy 5-10 canh;

vong C 1a C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, hodc heteroxycloalkyl 5-10 canh;

mdi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong dugc thé hodc c6 mot hodc
nhiéu phz“m tir thé dugc chon tir nhom gém halogen, hydroxy, Xyano, nitro, amino,
mercapto, C1-7alkyl, va C2-7 alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl doc 1ap khong
dugc thé hodc c6 mot hodc nhiéu phi‘m tir thé duoc chon tir nhom gém halogen, hydroxy,
Xyano, nitro, amino, mercapto, Cl-4alkyl, va Cl-4alkoxy; va

mdi heteroaryl va heteroxycloalkyl doc 1ap chira mot hodc nhiéu nguyén tir khac
loai dugc chon tir nhoém gém N, Sva O.

8. Phuong phap theo diém 7, trong d6, sau khi loai bé nhém bao vé va khi, phan mg
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alkyl hoa dugc bao gbm thém, va
X' 1a C1-7alkyl.

9. Phuong phép theo diém 7, trong d6 hop chét c6 cong thirc 1a co cu tric ba chidu c6

cong thirc lab dudi dy:

[Cong thuc 1ab]

trong d6 A, B,nvaX'la gidng nhu dugc xac dinh trong diém 7.
10. Phuong phap theo diém 7, trong d6 budc cho hop chét c6 cong thirc 7 phan tmg voi
hop chét c¢6 cong thirc 8 va loai bé nhom bao vé va khir hop chét bao gbm buéc:

cho hop chét c6 cong thirc 7 phan tng v6i hop chét c6 cong thic 8 khi ¢6 mat
n-butyllithi, sec-butyllithi, t-butyllithi, hodc i-propyl magie clorua d& thu duoc hop chét
c6 cong thirc 9a;

loai bd nhom bao vé va metyl hoa hop chét c6 cong thirc 9a trong didu kién axit
khi c6 mit metanol d8 thu duoc hop chit c6 cong thirc 9b;

khtr hop chét c6 cdng thitc 9b dé thu duoc hop chét c6 cong thic 9c; va

dua nhém béo vé vao hop chét c6 cong thirc 9c va tai két tinh hop chét nay, sau

d6 loai bd nhom bao vé, nhd d6 thu duge hop chét c6 cong thic 9f:

[Cong thic 9a]
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[Cong thirc 9b]

trong d6 PG 1a nhém bao v€; va A,B,nvaXla gidng nhu duge x4c dinh trong
diém 7.
11. Phuong phép theo diém 7, trong d6 budc cho hop chét c6 cong thirc 7 phan ung véi
hop chét c6 cong thirc 8 va loai bd nhom bao vé va khir hop chét nay bao gdm budc:
cho hop chét c6 cong thirc 7 phan Gmg vdi hop chét c6 cong thic 8 khi ¢6 mat
n-butyllithi, sec-butyllithi, t-butyllithi, hodc i-propyl magie clorua va loai bé nhém bao
vé va metyl hoéa hop chét trong diéu kién axit khi c6 mét metanol ma khong cin budc

tinh sach riéng biét dé thu dugc hop chét c6 cong thirc 9b;

khir hop chét c6 cong thirc 9b dé thu duoc hop chét c6 cong thire 9c;

45



43829 1652

dwa nhom béo vé vao hop chit c6 cong thirc 9¢ va tai két tinh hop chat dé tach
hop chét c6 cong thirc 9e; va

Joai b6 nhém bao vé hop chét c6 cong thirc 9e 8 thu duoc hop chét c6 cong
thirc 9f:

[Cong thirc 9b]

[Cong thirc 9¢]

PG—O

PG—"O\\\*““
O0—PG

[Cong thire 9f]
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trong d6 PG 1a nhém béo vé; va A,B,nvaXla giéng nhu duoc xac dinh trong
diém 7.
12. Phuong phéap theo diém 7, trong d6 bude cho hop chét ¢6 cong thirc 7 phan ng voi
hop chét ¢6 cong thirc 8 va loai bo nhom bao vé va khit hop chét ndy bao gdm budc:
cho hop chét c6 cong thirc 7 phan ng v6i hop chét c6 cong thic 8 khi ¢6 mat
n-butyllithi, sec-butyllithi, t-butyllithi, hodc i-propyl magie clorua va loai bé nhém bao
vé va metyl héa hop chét trong didu kién axit khi c6 mit metanol ma khong can bude

tinh sach riéng biét dé thu duoc hop chét c6 cong thirc 9b;

dua nhém bao vé vao hop chit c¢6 cong thitc 9b dé thu duogc hop chét c6 cong
thac 9d; va

Khit va tai két tinh hop chét c6 cong thirc 9d dé tach hop chét c6 cong thuc 9e;
va

loai bd nhom bao vé hop chit c6 cong thuc 9e dé thu duogc hop chét co cong
thae 9f:

[Cong thirc 9b]

[Cong thitc 9d]
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trong d6 PG 1a nhém bao vé; vaA,B,nvaXla giéng nhu dugce xac dinh trong
diém 7.
13. Phuong phap theo diém bét ky trong sé cac diém tr 10 dén 12, trong d6 hop chét c6
cong thirc 8 va n-butyllithi 13n luot dugc st dung v6i lugng tir 1,5 dén 2,5 duong luong
tinh trén 1 duong luong hop chét c6 cong thuc 7.
14. Phuong phép theo diém bét ky trong s& cac didm tir 10 dén 12, trong d6 bude tai két
tinh dwgc thuc hién sir dung dung mdi dugc chon tir nhém gE‘)m rugu, etyl axetat, va
diclometan.
15. Phuong phap theo diém bat k¥ trong sé cac didm tir 7 d@én 12, trong donla 1.
16. Phuong phap theo diém 7, trong d6 A 1a oxy;
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nlal;
X' 1a halogen; va

B 14 phenyl khong dugc thé hodc duge thé bang mdt hodc hai phén ttr thé duoc
chon tir nhom gdm halogen, hydroxy, Xyano, nitro, amino, mercapto, C1-7alkyl, C3-

10xycloalkyl, va C1-7alkoxy.

17. Phuong phép didu ché hop chét c6 cong thirc 1b, phuong phap nay bao gbdm cac

budc:
chuyén héa hop chét c6 cong thic 2 thanh hgp chét c6 cong thuc 3,

cho hop chét c6 cong thirc 3 phan ng véi oxalyl halogenua dé thu duogc hop

chét c6 cong thic 4,

cho hop chét c6 cong thirc 4 phén tng vé6i hop chit c6 cong thic 5 dé thu dugc
hop chét c6 cong thirc 6,

khtr oxy hop chét c6 cong thuc 6 dé thu dugc hop chét c6 cong thirc 7,

cho hop chit c6 cong thic 7 phan ng v6i hop chét c6 cong thic 9, va sau do
khit hop chat dé thu dugc hop chét c6 cong thie 10,

tao vong furanose cua hop chét c6 cong thite 10 thanh vong pyranose trong didu
kién axit, va sau d6 dwa nhom bao vé vao dé thu duoc hop chét co cong thuc 11, va

xtr Iy hop chét c6 cong thirc 11 véi thioure va cho hop chit nay phan ung véi
C1-7alkyl halogenua, sau d6 khir hop chit,

trong d6 phéan Gng gilta hop chét c6 cong thic 4 va hop chét c6 cong thirc 5 duge
thyc hién & nhiét 4 tir -20°C dén -10°C:

[Cong thtc 1b]

[Cong thiic 2]
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0
( X
0
v ~
0

[Cong thurc 3]

0
( X
OH
Y
o)

[Cong thirc 4]

0]
(Qn X
Hal
Y
0]

[Cong thirc 5]

[Cong thirc 6]
0
(Qn I X
Y
0
[Cong thirc 7]
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[Cong thirc 9]

o]

L’/,,l’ O
(\ N 2
\/, \
0 \\\‘
HO AT'

[Cong thirc 10]

trong do

R 14 C1-7alkylthio;

PG 1a nhom béo v¢€;

X’ 12 halogen hodc C1-7alkyl;

nla 1 hodc 2;

mdi X, Y va Hal doc 18p 13 halogen; va
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Ra
~—Rb
Bla (B-1) hoiic Rd (B-2),

trong do mdi Ra, Rb, Re, va Rd doc 1ap la hydro, halogen, hydroxy, mercapto,
Xyano, nitro, amino, carboxy, oxo, C1-7alkyl, C1-7 alkylthio, C2-7alkenyl, C2-7alkynyl,
Cl1-7alkoxy, Cl-7alkoxy-Cl1-7alkyl, C2-7alkenyl-C1-7alkyloxy, C2-7alkynyl-Cl-
7alkyloxy,  C3-10xycloalkyl, C3-7xycloalkylthio, C5-10xycloalkenyl,  C3-
10xycloalkyloxy, C3-1 Oxycloalkyloxy-C1-7alkoxy, phenyl-C1-7alkyl, C1-7alkylthio-
phenyl, phenyl-C1-7alkoxy, mono- hogc di-C1-7alkylamino, mono- hodc di-C1-
7alkylamino-C1-7alkyl, C1 -7alkanoyl, Cl1 -7alkanoylamino, Cl -7alkylcacbonyl, C1-
7alkoxycacbonyl, carbamoyl, mono-  hodc di-C1-7alkylcarbamoyl,  Cl-
7alkylsulfonylamino, phenylsulfonylamino, C1-7 alkylsulfinyl, C6-14arylsulfanyl, C6-
14arylsulfonyl, C6-14aryl, heteroaryl 5-13 canh, heteroxycloalkyl 5-10 canh,
heteroxycloalkyl-C1-7alkyl 5-10 canh, hoic heteroxycloalkyl-C1-7alkoxy 5-10 canh;

vong C la C3-10xycloalkyl, C5-10xycloalkenyl, C6-14aryl, heteroaryl 5-13
canh, ho#c heteroxycloalkyl 5-10 canh;

mdi alkyl, alkenyl, alkynyl va alkoxy doc 1ap khong dugc thé hozic c6 mdt hodc
nhidu phén tit thé dugc chon tir nhém gdm halogen, hydroxy, Xyano, nitro, amino,
mercapto, C1-7alkyl, va C2-7 alkynyl;

mdi xycloalkyl, xycloalkenyl, aryl, heteroaryl va heteroxycloalkyl doc lap khong
dugc thé hodc c6 mot hodc nhiéu phén ttr thé dugc chon tir nhém gém halogen, hydroxy,
Xyano, nitro, amino, mercapto, Cl-4alkyl, va Cl-4alkoxy; va

mdi heteroaryl va heteroxycloalkyl doc 1ap chira mdt hodc nhiéu nguyén t khac

loai dugc chon tir nhém gém N, SvaO.
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