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(57)  Sang ché d& cap dén phuwong phap didu ché hop chét 1 va hop chét 2 c6 cdu tao nhuwr

duoc thé hién duéi day,
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phuong phap bao gdm céc bude sau:

1) dua 2,3-dihydrobenzofuran-7-amin lam nguyén li€u tho qua budc dibrom héa
chon loc béng chét phan tUng brom hoda dé thu dugc 4,6-dibromo-2,3-

dihydrobenzofuran-7-amin;

2) dua 4,6-dibromo-2,3-dihydrobenzofuran-7-amin thu dugc & bude 1) qua phan

tng Sandmeyer dé clo héa dé thu dugc 4,6-dibromo -7-clo-2,3-dihydrobenzofuran;

3-1) khir brom chon lgc tir 4,6-dibromo-7-clo-2,3-dihydrobenzofuran thu dugc &
budce 2) st dung bazo manh, va sau doé bd sung chit phan tng formyl héa dé thu duoc

hop chét 1;

3-2) khir brom chon lgc tir 4,6-dibromo-7-clo-2,3-dihydrobenzofuran thu dugc &
budc 2) sir dung bazo manh, va sau d6 cho phan g véi 4-xyclopropyl benzaldehyt aé

thu dugc hop chit 2.
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Linh vye k§ thuit dwee dé cap

Sang ché thudc linh vire tng hop hoa hitu co dugc chét trung gian, cu thé 13 sang
ché dé cap dén phwong phép tdng hop chét e ché SGLT bing cach sir dung céc hop

chét trung gian tu thiét ké va sang tao.
Tinh trang ky thuit ciia sang ché

Tiéu dudng 1 mét trong sb cac bénh chinh thach thirc strc khde ctia con ngudi trong
thé ky 21. Nam 2019, w6c tinh c¢6 116 tridu ngudi trudng thanh & Trung Qudc méc bénh
tiéu dudng va cac bénh nhan nay ciing c6 thé ¢6 nguy co phat trién céc bién ching de
doa cudc séng. Trong sb 116 triéu nguoi duge wde tinh, hon 65 tri€u ngudi khong duge
chin do4n va do d6 c6 nguy co cuc cao. Udc tinh rang c6 463 tridu ngudi trudng thanh
mic tiéu dudng trén toan thé gidi, va trong sb d6 c6 163 triéu ngudi chi & khu vuc Tay

Thai Binh Duong.

Céc chét we ché chit ddng van chuyén natri-glucoza (SGLT) 12 nhém thudc ubng
méi dé didu tri bénh tidu dudng ma giy ra cac tac dung gidm glucoza huyét bai viée
tang tiét glucoza vao nude tiéu.

Cong bd don sing ché My sb 2015/0152075 boc 16 hop chit din xult
diphenylmetan c6 hoat tinh trc ché chéng lai SGLT, ma cé hi¢u qua trong viéc diéu tri
tiéu duong va lam giam dang ké su tiét glucoza vao nuéc tiéu & dong vat so véi thudc

ngoi sao Dapagliflozin.

Cong thirc ciu tao ciia dn xuit diphenylmetan dugc bdc 10 trong tai lidu trude day.

Patent Trung Qudc s6 CN109311861A bdc 16 phwong phap didu ché hop chét néu

trén va céc hop chét trung gian quan trong clia né bang con dudng dugce thé hién duéi
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Theo con dudng trén, phan tmg 22 budc dugc yéu ciu tir nguyén lidu ban dau dén
dAn xuét diphenylmetan, va 14 buéc va 15 budc duoc yéu cu lan luot tir nguyén liéu
ban diu dén cac hop chét trung gian quan trong 1 va 2, v6i cac thao tac chung phirc tap
va chi phi san xuit cao, do d6 con dudng nay kho c6 thé dap g nhu cdu ciia nganh

céng nghiép duoc phim.
Ban chét k§ thuit ciia sang ché

Lién quan dén cac dic diém cta con duong tong hop dai, cac thao tac phic tap va
chi phi san xuit cao d6i vé6i cac din xuit diphenylmetan hién nay, sdng ché dé xuat

phwong phap diéu ché hop chit 1 va hop chét 2 dwgc céi thién.

Sang ché d& xuit phuong phap didu ché hop chit 1 va hop chét 2, bao gdm céc
budc sau.

Hop chit 1:

bu6c 1-1. Ly 2,3-dihydrobenzofuran-7-amin lam nguyén liéu tho, va tién hanh
dibrom héa chon loc bing cach st dung chit phan tng brom héa dé thu duogc 4,6-
dibromo-2,3-dihydrobenzofuran-7-amin;

buéc 1-2. dua 4,6-dibromo-2,3-dihydrobenzofuran-7-amin qua phén Ung
Sandmeyer dé clo hoa dé thu dugc 4,6-dibromo-7-clo-2,3-dihydrobenzofuran;

buéc 1-3. khir brom chon loc tir 4,6-dibromo-7-clo-2,3-dihydrobenzofuran béng
cac st dung chon loc bazo manh, sau d6 bb sung chét phéan ing formyl héa dé thu duoc

hop chit 1.

Con dudng tong hop 14 nhu sau.
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Hop chét 2:

bude 2-1. khir brom chon loc tir 4,6-dibromo-7-clo-2,3-dihydrobenzofuran bang
cach sir dung bazo manh, sau d6 cho phan tng vé6i 4-xyclopropyl benzaldehyt dé thu
dugc hop chét 2.

Con dudng tdng hop 1 nhu sau.

Trong d6, & budc 1-1, chit phan tng brom héa gdbm mét trong s§ brom, N-

bromosuxinimit (NBS), dibromohydantoin, t5t hon néu 1 N-bromosuxinimit.

Ngoai ra, & budc 1-2, chit phan ng duge st dung trong phan g Sandmeyer gbém
mot trong sb hé gdm axit clohydric, natri nitrit va ddng (I) clorua, hé gdm isoamyl nitrit
va ddng (II) clorua, va hé gm tert-butyl nitrit va ddng (II) clorua.

Ngoai ra, & budc 1-3, bazo manh gdm mot hoic hai trong s6 n-butyl lithi, tert-butyl
lithi va isopropyl magie clorua, tt hon 13 isopropyl magie clorua. Isopropyl magie
clorua dugc vu tién do nd ¢d dd an toan cao.

Ngoai ra, & budc 1-3, chit phan tng formyl héa gbm mdt trong sd N, N-
dimetylformamit, N-formylmorpholin, etyl format, tdt hon 1a N, N-dimetylformamit.

Ngoai ra, & budc 2-1, bazo manh gdm mot hoic hai trong s6 n-butyl lithi, tert-butyl
lithi, isopropyl magie clorua, t6t hon 1a isopropyl magie clorua.

So v6i cac con dudng tdng hop hién nay, sang ché c6 cac wu diém sau day:

1. Con dudng didu ché hop chat 1 va hop chét 2 theo sang ché thu duoc tdng hiéu
suét 16n hon 50% va c6 céc dic tinh 13 ngén, diéu kién phén Ung tuong d6i ém diu hoic

tuong tu.
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2. Con dudng téng hop theo sang ché sir dung nguyén lidu thd c6 sin d& dang va
c6 chi phi thip, khéng cin thao tic dic biét ndo va yéu cu dbi vai thibt bi thip, va do

d6 thich hop dé san xut cong nghiép quy md 16n.
M0 ta chi tiét sang ché

Céc phuong 4n uu tién ctia sang ché dugc mo ta chi tiet dudi day d€ gitp nguoi cd
hiéu biét trung binh trong linh vire hiéu duge cic vu diém va déu hiéu ciia sang ché dé

dang hon va do d6 x4c dinh pham vi bao ho cia sang ché rd rang hon.

Vi du 1: Tong hop 4,6-dibromo-2,3-dihydrobenzofuran-7-amin

NH,

Cho 8,7 g 2,3-dihydrobenzofuran-7-amin va 200 mL etyl axetat vao binh phén ing
1000 mL, va sau d6 thém nho giot 41,4 g brom & nhi¢t ¢ duoc kiém soét trong khoang
tir 10°C dén 20°C, trong d6 lugng brom bd sung duge tdi wu héa qua céc thit nghiém.
Néu qua it brom dugc bb sung, phan tng s& khong hoan toan; va néu qua nhiéu brom
dugc bd sung, hé théng s& tré nén phirc tap va tao ra cac san pham phu ting. Nhiét do
phan g dugc kiém soét chi yéu dé ngan sy ting san phim phu. Sau khi hoan thanh
viéc bd sung nho giot, hé nay dugc loc. Bi loc duge cho vao dung mdi hén hop gdm
100 mL nude va 100 mL etyl axetat, sau d6 thém nhd giot dung dich natri hydroxit 10%
dé didu chinh pH dén gia tri ndm trong khoang tir 8 dén 10. Trong d6, hé ¢ tinh axit sau
khi phan tng va mot s§ san phim tao thanh mubi. P pH dugc diéu chinh dén gia trj
nim trong khoang tir 8 dén 10 dé giai phong mudi. Néu d6 pH qua thip, viéc giai phong
mudi x4y ra khong hoan toan; va néu d6 pH qué cao, nhiéu kiém hon s& dugc tiéu thy.
Sau do, 16p hitu co duge tach, dugc sdy kho bang natri sulfat khan va dugc ¢d dudi ap
suit giam dé tao ra 4,6-dibromo-2,3-dihydrobenzofuran-7-amin (15,73 g, hiéu sut

83,4%) dudi dang chét rin mau tring.
Vi du 2: Téng hop 4,6-dibromo-2,3-dihydrobenzofuran-7-amin

Cho 5 g 2,3-dihydrobenzofuran-7-amin va 100 mL N, N-dimetylformamit vao binh

5
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phan tng 100 mL, va 1dm lanh dén nhiét d6 ndm trong khoang tir -5°C dén 0°C, sau d6
thém nhé giot 13,17 g N-bromosuxinimit theo mé va phan tmg dugc khudy trong 30
phut, trong d6 N-bromosuxinimit dudi dang chit rin c6 cac wu diém 1a dugce tinh toan
va kiém soat d& dang, trong khi brom 1a chit 1ong 3n mon, gay kich tmg va bét tién khi
cén va sir dung. Sau d6, thém dung dich phan tig vao 200 mL nudc, va chiét bing etyl
axetat hai 1dn. Pha hitu co dugc két hop, duoc rira bang dung dich natri hydroxit 10%,
dugc 1am kho bing natri sulfat khan va dugc cd dudi 4p sudt giam dé thu duoc 4,6-

dibromo-2,3-dihydrobenzofuran-7-amin (8,47 g, hi¢u suét 78,2%).

Vi du 3: Téng hop 4,6-dibromo-7-clo-2,3-dihydrobenzofuran

(9) ()
Br~ Br Br Br

Cho 10 g 4,6-dibromo-2,3-dihydrobenzofuran-7-amin va 50 mL axit clohydric ddm
ddc vao binh phan tng 250 mL, 1am lanh dén nhiét d6 trong khoang tir 0°C dén 5°C, va

dung dich chira 2,47 g natri nitrit trong 8 mL nudc duge thém nhé giot & nhiét do dugc
giit khong dbi. Sau khi hoan tit viéc bb sung nhé giot, hé nay duge cho phén tng trong
30 phut & nhiét d6 dugc gitr khong ddi, va sau d6 6,76 g dbng (I) clorua dugc bd sung
theo mé, duge 1am 4m dén nhiét do phong va dugc cho phan ung trong 2 gi¢. Sau do,
etyl axetat duoc bd sung dé chiét, 16p hitu co dugc rira bang dung dich natri hydroxit
5%, va duge co dé thu duge san phdm thd, ma duoc dua qua séc ky cot silica gel dé tao
ra 4,6-dibromo-7-clo-2,3-dihydrobenzofuran (9,01 g, hiéu suét 84,5%) dudi dang chét

rin mau tring.
Vidu4: Téng hgp 4,6-dibromo-7-clo-2,3-dihydrobenzofuran

Cho 10 g 4,6-dibromo-2,3-dihydrobenzofuran-7-amin, 100 mL axetonitril va 9,18

g d@)ng (II) clorua vao binh phan tng 250 mL, gia nhiét dén nhiét do 50°C, va bd sung

nho giot 8,0 g isoamyl nitrit. Sau khi hoan tAt viéc bd sung nho giot, hé nay dugc cho

phan tmg trong 30 phut & nhiét dd gitt khong dbi. Sau d6, hé dugc 1am ngudi dén nhiét

d6 phong va dugc cb dé loai bé dung mdi, sau d6 thém etyl axetat va loc. Dung dich

duoc loc dugc rira béng dung dich natri hydroxit 5% va dugc c6 dé thu dugc san phérn
6
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thd, ma sau d6 dugc dua qua séc ky cot silica gel dé tao ra 4,6-dibromo-7-clo-2,3-

dihydrobenzofuran (8,78 g, hiéu suét 82,3%) dudi dang chét rin mau tring.

Vi du 5: Téng hop hop chét 1

Cho 3,5 g 4,6-dibromo-7-clo-2,3-dihydrobenzofuran va 35 mL tetrahydrofuran vao
binh phan tng 100 mL. 18 mL dung dich isopropyl magie clorua 2,5 M trong
tetrahydrofuran dugc thém nho giot trong mdi trudong bao vé nito. Sau khi hoan tht viéc
bd sung nho giot, hé nay dugc khudy trong 1 gior & diéu kién nhiét d6 gitt khong ddi. 5
mL N, N-dimetylformamit dugc thém nhé giot & nhiét d6 giit khong ddi, va sau do git
& nhiét d6 khong dbi d& phan Gng trong 30 phut. Sau d6, dung dich phan tmg duge bd
sung vao axit clohydric 3 M va dugc chiét bing etyl axetat. Lép hitu co duge 1am kho
v6i natri sulfat khan, dugc c¢b va dwa qua sic ky cot dé tao ra hop chét 1 (2,73 g, hidu

sut 93,2%) dudi dang chit rin mau tréng.

Vi du 6: Tdng hop hop chit 2

cl OHC

Br Br

Cho 3,5 g 4,6-dibromo-7-clo-2,3-dihydrobenzofuran va 35 mL tetrahydrofuran vao
binh phén tng 100 mL, 1am lanh dén -30°C trong mdi trudng bao vé nito. 2,25 mL dung
dich isopropyl magie clorua 2,5 M trong tetrahydrofuran dugc bd sung nho giot, sau d6
thém nho giot 4,6 mL dung dich n-butyllithi 2,5 M trong n-hexan. Sau khi hoan tat viec
bd sung nhé giot, hé ndy duoc khudy trong 30 phit & didu kién nhiét do gitt khong ddi,
va sau d6 10 mL dung dich chira 1,96 g 4-xyclopropyl benzaldehyt trong tetrahydrofuran

duoc bd sung & nhiét d6 giit khong ddi. Sau khi hoan tit viéc bd sung nho giot, hé nay

7
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dwoc cho phan tmg trong 30 phut & nhiét d6 gift khong ddi. Dung dich phan tng sau d6
duoc bd sung vao axit clohydric 3 M va dugc chiét bing etyl axetat. Lép hitu co duge
lam kho véi natri sulfat khan, dugce c6 va dua qua séc ky cot dé tao ra hop chét 2 (3,70

g, hidu suét 86,9%).
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YEU CAU BAO HO

1. Phuong phép diéu ché hop chét 1 va hop chét 2 ¢6 ciu tao nhu dwoc thé hién dudi

day, trong d6 phuong phap nay bao gdm céc bude sau:

(o]
0 Cl A
: CQ
Br
Br CHO OH

1 2

1) dua 2,3-dihydrobenzofuran-7-amin duéi dang nguyén li¢u thd qua budc dibrom
héa chon Ioc bﬁng chét phan Umg brom hoa dé thu duogc 4,6-dibromo-2,3-

dihydrobenzofuran-7-amin;

2) dua 4,6-dibromo-2,3-dihydrobenzofuran-7-amin thu dugc & budc 1) qua phan

tmg Sandmeyer dé clo héa dé thu dugc 4,6-dibromo -7-clo-2,3-dihydrobenzofuran;

3-1) khitr brom chon loc tir 4,6-dibromo-7-clo-2,3-dihydrobenzofuran thu dugc &
budce 2) str dung bazo manh, va sau d6 thém chét phan tng formyl hoa dé thu dugc hop

chit 1;

3-2) khit brom chon lgc tir 4,6-dibromo-7-clo-2,3-dihydrobenzofuran thu dugc &
budc 2) st dung bazo manh, va sau d6 cho phan tmg védi 4-xyclopropyl benzaldehyt dé

thu dugc hop chét 2.

2. Phuong phap theo diém 1, dic trung & chd, & budc 1), chét phan ng brom héa 14 it

nhét mot trong sb brom, N-bromosuxinimit (NBS), va dibromohydantoin.
3. Phuong phép theo diém 1, trong d6 budc dibrom héa chon loc duge tién hanh ¢ nhiét
d6 phéan tmg trong khoang tir 10°C dén 20°C.

4. Phwong phép theo diém 1, dic trung & chd, & budc 2), chét phan tmg duoc st dung
trong phan tmg Sandmeyer 13 it nhit mot trong s6 hé axit clohydric/natri nitrit/ ddng (I)

clorua, hé isoamyl nitrit este/ddng (II) clorua va hé t-butyl nitrit/ddng (II) clorua.
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5. Phuong phép theo diém 1, dic trung & chd, & bude 3-1), bazo manh 13 it nhit mot

trong s& n-butyllithi, tert-butyllithi, va isopropylmagie clorua.

6. Phuong phép theo diém 1, ddc trung & chd, & budc 3-1), chit phan tng formyl hoa 14

mdt trong s& N,N -dimetylformamit, N- formylmorpholin , va etyl format.

7. Phwong phép theo diém 1, dic trung & chd, & budc 3-2), bazo manh 13 it nhit mét

bazo dugc chon tir n-butyllithi, tert-butyllithi, hodc isopropylmagie clorua.

8. Phuong phép theo diém 2, dic trung & chd, bude 1) gdm: loc sau khi dibrom héa,
thém ba loc vao dung méi hdn hop gém nudc va etyl axetat, sau d6 dung dich natri
hydroxit nhé giot d& diéu chinh pH trong khoang tir 8 dén 10, tach va 1am khd 16p hitu
co trén natri sulfat khan, va co phé”m con lai dudi ap suét giam dé thu dugc 4,6-dibromo-

2,3-dihydrobenzofuran-7-amin.

9. Phuong phap theo diém 4, dic trung & chd, buédc 2) gbdm: b sung 4,6-dibromo-2,3-
dihydrobenzofuran-7-amin va axit clohydric ddm dic vao binh phan mg va lam lanh
dén nhiét d6 0-5°C; bd sung nhé giot dung dich natri nitrit trong khi gift & nhiét d6 khong
di; sau khi bd sung nhé giot, cho phan tmg trong 20-60 phit trong khi gilt & nhiét d
khong dbi; sau d6 bd sung ddng (I) clorua theo mé va cho phan ting trong 1-3 gid & nhiét
d6 phong; chiét bing etyl axetat, rira 16p hitu co bing dung dich natri hydroxit va c6 dé
thu duge san phim tho; va tach va tinh sach san phém thd dé thu dugc 4,6-dibromo-7-

clo-2,3-dihydrobenzofuran.

10. Phuong phép theo diém 4, dic trung & chd, budce 3-1) gbm: bb sung 4,6-dibromo-7-
clo-2,3-dihydrobenzofuran va tetrahydrofuran vao binh phén tng, sau 6 thém nho giot
isopropylmagie clorua trong tetrahydrofuran trong moi trudng bao vé nito; sau khi bd
sung nhé giot, khudy trong 0,5-1,5 gid trong khi gitt & nhiét do khong dbi; sau d6 bd
sung nhé giot N,N-dimetylformamit trong khi gift & nhiét d6 khong ddi, va tiép tuc cho
phan tmg trong 20-60 phut trong khi gift & nhiét do khong d6i; rét dung dich phan tng
vao axit clohydric, chiét bing etyl axetat, lam kho 16p hitu co trén natri sulfat khan; va

cd va tach dé thu duogc hop chét 1.

11. Phuong phép theo diém 7, dic trung & chd, budc 3-2) gdm: bd sung 4,6-dibromo-7-
clo-2,3-dihydrobenzofuran va tetrahydrofuran vao binh phan g, 1am lanh dén -30°C

10
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trong mdi trudng bao vé nito; bd sung isopropyl nhd giot magie clorua trong
tetrahydrofuran, sau d6 thém nhd giot n-butyllithi trong n-hexan; sau khi bd sung nhé
giot, khudy trong 20-60 phit trong khi giit & nhiét 6 khong dbi; sau d6 bd sung nho
giot 4-xyclopropylbenzaldehyt trong tetrahydrofuran trong khi gift & nhiét do khong doi;
sau khi bd sung nhé giot, tiép tuc cho phan tng trong 20-60 phut trong khi giit & nhiét
d6 khong dbi; rét dung dich phan @ng vao axit clohydric, chiét bang etyl axetat, va 1am

khd 16p hitu co trén natri sulfat khan; va cd, tach va tinh sach dé thu dugc hop chit 2.
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