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Linh vue ky thuét dwoc dé cap
Séng ché dé cap dén 5-flo-4-imino-3-(alkyl/alkyl duoc thé)-1-(arylsulfonyl)-
3,4-dihydropyrimidin-2(1H)-on va céc quy trinh diéu ché ching,

Tinh trang k§ thuit ciia sing ché

DPon yéu cdu cip patent M§ s 13/090,616, Cong bd don yéu ciu cip
patent My s6 2011/0263627, md ta cic hop chit N3-duoc thé-N1-sulfonyl-5-
flopyrimidinon, khong ké cac hop chét khac va ding chiing lam thubc diét ndm.
Nbi dung ctia don nay duge dua vao ddy bing cach vién din. Pon nay mé ta cac
quy trinh khiac nhau d& tao ra hop chit N3-dwoc thé-N1-sulfonyl-5-
flopyrimidinon. C6 thé c6 loi néu sang ché dé xuit cac phuong phéap didu ché,
tach va tinh ché thudc diét ndm N3-duoc thé-N1-sulfonyl-5-flopyrimidinon va cac
hop chét c6 lién quan mét cach truc tiép va c6 hiéu qua hon, vi du, bing cach st
dung céc chat phan g va/hodc san phim trung gian héa hoc va k¥ thuat tach va

tinh ché ma c6 thoi gian dugce cai thién va hi€u qua vé mét chi phi.

Ban chit ky thuit ciia sang ché

Sang ché d& xuét 5-flo-4-imino-3-(alkyl/alkyl dugc thé)-1-(arylsulfonyl)-
3,4-dihydropyrimidin-2(1H)-on va cic quy trinh diéu ché chung. Theo mot
phuong 4n, sang ché d& xuét quy trinh diéu ché hop chit c6 cong thirc III:

R o

N
HN l?l
Rz

Rq
S
0
11l

trong d6 R; dugc chon tir cdc nhdém co6 cong thirc:
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va R, dugc chon tir cdc nhom c6 cong thirc:
S
A\ o \(\© V\@

bao gém budc cho cac hop chét c6 cong thirc I phan tng voi bazo, nhu alkoxit
ctia kim loai kiém, vi du, kali fers-butoxit (KO'Bu) va chét alkyl hoa, nhu alkyl
halogenua c6 cong thirc R—X, trong d6 R, 14 nhu duge xac dinh trén day va X la
halogen, vi du, iot, brom va clo, trong dung méi phdn cuc, nhu N,N-
dimetylformamit (DMF), dimetylsulfoxit (DMSO), dimetylaxetamit (DMA), N-
metylpyrolidon (NMP), axetonitril (CH;CN) va dung méi twong tu, & cac ndng do
nam trong khoang tir 0,1 mol (M) dén 3M. Theo mét s6 phuong 4n, ty 1 mol gitra
cac hop chét ¢ cong thirc I va bazo ndm trong khoang tir 3:1 dén 1:1 va ty 1€ mol
gifta cac hop chét c6 cong thirc IT va chat alkyl héa ndm trong khoang tir 1:1 dén
1:3. Theo cic phuong 4n khac, ty 1& mol gifta cac hop chit cé cong thic II va
bazo va cac hop chit c6 cong thirc I va chit alkyl héa 1an luot 14 khoang 2:1 va
1:3, dugc sir dung. Theo mot sb phuong én, cac phan tmg dugc thuc hién & nhiét
d6 nam trong khoang tir -78°C dén 90°C, va theo cac phuong 4n khac, cac phan

g dugc tién hanh & nhiét d6 ndm trong khoang tir 22°C dén 60°C.

o T
H,N \N/K

N
o
11

Rq
S
0
M3 ta chi tiét sang ché

Ngudi c6 hidu biét trong linh vuc nay can phai hiéu ring viéc sit dung céac

thong sd phan tmg néu trén co thé tao ra cac hdn hop san pham gdm cac hop chit

¢6 cong thuc II, IIL, va IV, nhu duoc thé hién trong So dd 1, trong d6 ty 18 gifta
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céc hop chit c6 cong thire I1, 111, va IV d3 duoc tao ra nim trong khoang tir 0:2:1
dén 1:2:0. Theo mdt s6 phuong 4n, ché phim chira hdn hop gdém cac hop chat c6
cong thire II va III 14 duge wu tién, do qua trinh tich va tinh ché c6 thé duoc thuc
hién bang cach két tha va tai két tinh, va cac hop chit trung gian ¢ cong thirc II
c6 thé dugc thu hdi va tai ché. Trai lai, ché phim chira hdn hop gdém cac hop chét
c6 cong thirc IIT va IV can duogc tich bing cach sic ky dé tao ra hop chét c6 cong
thirc IIT cting véi san phdm phu dugc dialkyl héa khong mong mudn cé cong thirc
IV.

So dd 1
R4
o LT
\\
NS
HoN N/&o
II
_Bazo
Chat alkyl héa
Dung mdi
Nhiét do
R Ri Ri
1 .
o) 0)
< /©/ N /©/ N /©/
. \\S F . N”S\\ F = N/S\\
f\N/ o /& ° /K °
R, =
s A HNZ N0 2NTONTo
H2N N O | |
R, R2

11 11 v

Theo phuong an khac, cic hop chit c6 cong thic II ¢6 thé duge didu ché
bing cich cho cidc hop chit c6 cong thac I phan tmg vé6i bis-N,0-
trimetylsilylaxetamit (BSA) & nhi€t do cao, nhu 70°C, trong thoi gian khodng 1
gio, tiép d6 1am ngudi va cho dung dich chira pyrimidinol dugc bao vé phan tmg

v6i benzen sulfonyl clorua duoc thé, dugc téng hop bai Ri—PhSO,Cl, trong d6 R,
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14 nhu duoc x4c dinh trén day, ¢ nhiét d6 20°C — 25°C. Theo mot sb phuong an,
ty 1¢ mol gitta hop chéit c6 cong thic I va BSA va sulfonyl clorua 1a khoang
1:3:1,1, mot cach tuong ung, va theo phuong an khéc ty 1€ mol giam gitta cac chit

phan tmg dén khoang 1:1,1:1,1 ¢6 thé thu dugc hiéu suit dugc cai thién hon.

D@

H,N~ N7 “OH

I

Thuat ngir "alkyl” dwoc dung dé chi mach cacbon nhanh, khong phan
nhanh, hodac vong bdo hoa, bao gém, nhung khong chi gidi han &, metyl, etyl,
propyl, butyl, isopropyl, isobutyl, butyl bac ba, pentyl, hexyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl va cdc nhom twong tu.

Thuat ngtt "alkenyl” dugc dung dé chi mach cacbon nhénh, khéng phan
nhénh hodc vong chira mdt hogc nhiéu lién két d6i bao gdm, nhung khong chi gisi
han &, etenyl, propenyl, butenyl, isopropenyl, isobutenyl, xyclobutenyl,
xyclopentenyl, xyclohexenyl va cac nhoém tuong tu.

Thuat ngit "aryl” dugc dung dé chi vong thom, mot vong hodc hai vong bét
ky, chira 0 nguyén tir khac loai.

Thuét ngit "di vong” duge dung dé chi vong thom, khong phai nhan thom,
mdt vong, hai vong bit ky, chitra mot hoic nhiéu nguyén tir khac loai.

Thuat ngit "alkoxy” duoc diung dé chi phan tir thé ~OR

Thuat ngit “halogen” hodc “halo” dugc dung dé chi mot hodc nhiéu nguyén
tir halogen, da dugc xac dinh 1a F, Cl, Br, va L

Thuét ngft "haloalkyl” dugc ding dé chi an alkyl, dugc thé bing CL F, 1,
hodc Br hodic dang két hop bat ky ctia chiing.

Trong ban mo t& nay, viéc dé cap dén cac hop chét c6 cong thirc I, 11, III,
va IV ¢6 nghia 1a bao gém céc chét déng phan di chu quang hoc va cdc mudi. Cac

mubi lam vi du c6 thé bao gdm: hydroclorua, hydrobromua, hydroiodua va céc
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mudi trong ty. Ngoai ra, cac hop chat c6 cong thirc I, I, IIT, va IV ¢6 thé bao gbm
cac dang hd bién.

Cac hop chit nhét dinh dugc boc 16 trong ban mé ta nay cb thé c6 mit dudi
dang mot hodc nhiéu chit dong phan. Nguoi c6 hidu biét trong linh vuc ndy can
phai hiéu ring mét chit ddng phan cé thé 13 hoat dong hon céc chét khac. Ciu
truc dugce bde 10 trong ban mo ta sang ché nay dugc dua ra chi & mdt dang di hinh
nhim lam cho & rang hon, nhung dugc dy dinh 1a dai dién cho tat ca cac dang di
hinh va dang hd bién cta phan tir.

Theo mot phuong an 1am vi du, sing ché @& cap dén phuong phép tao ra
hop chat c6 cong thire III. Phuong phap ndy bao gdm budc cho hop chit cé cong
thite II phén tmg v&i alkoxit ctia kim loai kiém va chat alkyl hoa, va bude tao ra

hop chét c6 cong thire I1I:

o LV
fx Q fx

R4

II 1l

H
trong d6 R; dugc chon tir nhdom bao gdm cdc nhém c6 cdng thirc: X ,
CHs, O.
\( , VéY CH3; va

. \(CHQ, \CD3
R, dugc chon tir nhom bao gom céc nhém cé cong thirc: , ,

\‘(\CHs, \/\©,Va(\ﬁ/>,

Theo phwong 4n cu thé khac, buéc phan tmg duge thyc hién & nhiét do
ndm trong khoang tir 22°C dn 60°C.

Theo phuong an cu thé hon trong sd cac phuong 4n bit ky néu trén, hon
hop phan tmg con gdm dung mdi duge chon tir nhém bao gébm DMF, DMSO,
DMA, NMP, va CH;CN.

Theo phuong 4n cu thé hon trong s6 cic phuong dn bét ky néu trén, alkoxit

ctia kim loai kiém dugc chon tir nhém bao gém: KO'Bu, CH;0Na, CH;CH,ONa,
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CH;3CH,OLi, CH;0Li, CH3CH,OK va CH3CH,ONa.

Theo phuong an cu thé khéc trong s cic phuong 4n bt ky néu trén, chat
alkyl héa duoc chon tir nhém bao gém: alkyl halogenua va benzyl halogenua.

Theo phuong 4n cu thé khéc trong s6 cac phuong 4n bat ky néu trén, alkyl
halogenua va benzyl halogenua dugc chon tir metyl iodua (CHsl), etyl iodua
(C,H;]D), va benzyl bromua (BnBr).

Theo phuong 4n cu thé khac trong s§ cic phuong 4n bit ky néu trén,
alkoxit cta kim loai kiém 1a KO'Bu, va dung mdi 1a DMF.

Theo phuong 4n cu thé khéac trong s6 cac phuong an bat ky néu trén, ty 18
mol gitta hop chit c6 cong thire II va alkoxit ciia kim loai kiém ndm trong khoang
tir 3:1 dén 1:1 va ty 16 mol gifta hop chét c6 cong thie IT va chét alkyl héa nim
trong khoang tir 1:1 dén 3:1. Theo phuong an cu thé hon, ty 1 mol giita hop chit
¢6 cong thie IT va alkoxit ctia kim loai kiém bazo 13 khoang 2:1, ty 1& mol gitta
hop chét c6 cong thirc IT va chét alkyl hoa 1a 1:3.

Theo phuong 4n cu thé hon trong s6 cic phuong 4n bat ky néu trén,
phuong phap niy con bao gdm budc pha lodng hdn hop phan Gmg hoan toan bing
CH;CN va dung dich nuée Na,S,05 2,5%. Theo phuong 4n cu thé hon, ty 18 gitta
DMF va CH;CN nim trong khoang tir 1:1 dén 3:1 va ty 1& gitta DMF va dung
dich nuéc Na,S,0;5 2,5% nim trong khoang tur 1:2 dén 2:1. Van theo phuong an
cu thé hon, ty 1& gitta DMF va CH;CN la khoang 2:1 va ty 1é gitta DMF va dung
dich nudc Na,S,05 2,5% la khoang 1:1.

Theo phuong an khéc, sang ché dé cap dén phuong phép diéu ché hop chat
c6 cong thirc II. Phuong phap nay bao gdbm bao gdm budc cho hop chét c6 cong
thic I phdn ung véi bis-N,O-trimetylsilylaxetamit; va budc tao ra hop chét c6

cong thue II.

R4
F 2 Q
T e
(6]
oy X

[ II

H
trong d6 R; dugc chon tir nhdm bao goém céc nhoém c6 cdng thirc: X ,
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CH 0
X 3, Vé.\( \CH3; va

R, dugc chon tir nhém bao gom cidc nhdm cd cdng thirc: , ,

\\/\CHf’, \(\©, Vé\(\ﬁ/);

trong d6 ty 1& mol gitta hop chit c6 cong thic I va bis-N,0-
trimetylsilylaxetamit (BSA) 1a 1:1,1 va budc phan tng nay dugc thuc hién

& nhiét d6 nim trong khoang tir 22°C dén 70°C.

Theo phuong 4n cu thé khac, budc phan tmg con bao gdm budc cho hop
chét c6 cong thirc I phan tmg véi CH;CN. Theo phuong 4n khéc cu thé hon,
phuong phép nay bao gdm bao gdm budc cho hdn hop phan tmg di dwoc xir ly
bang BSA phan tmg véi arylsulfonyl clorua. Theo phuong 4n cu thé hon, ty 18
mol gitta hop chit c6 cong thirc I va arylsulfonyl clorua ndm trong khoang tir 1:2
dén 2:1. Theo phuong 4n khéc cu thé hon, ty 18 mol giita hop chét c6 cong thirc T
va arylsulfonyl clorua la 1:1,1.

Céc phuong 4n néu trén chi duoc du dinh lam vi du, va ngudi c6 hidu biét
trong linh vuc nay cin phai hiéu, hodic c6 thé xac dinh dugc cach s dung nhiéu
thir nghiém théng thudng, nhiéu dang tuong dwong ctia hop chét cu thé, nguyén
lidu, va cac phuong phap. Cac dang twong duong nay duoc coi 1a nim trong pham

vi ctia sang ché va dugc bao ham badi phan yéu cau bao hd kém theo.

Vi du thye hién sdng ché
5-Flo-4-imino-3-(alkyl/alkyl ~ dwoc  thé)-1-(arylsulfonyl)-3,4-dihydro-
pyrimidin-2(1H)-on nhu duoc thé hién trong Vi du 1 —2.

Vi du 1: Piéu ché 4-amino-5-flo-1-(phenylsulfonyl)pyrimidin-2(1H)-on (1):

E
T 3, )
S
NS

H NJ\O PN ‘o
N H
N
H,N N/go

1
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B6 sung 5-floxytoxin (20,0 gam (g), 155 millimol (mmol)) va CH;CN
(100mL) vao binh day tron khé dung tich 500 millilit (mL) dugc trang bi may
khudy co hoc, ddu vao nito, phdu nap liéu bd sung, nhiét ké va binh ngung hdi
Iwu. BS sung mot phan BSA (34,7g, 170mmol) vao hdn hop thu duoc va hén hop
phén mg nay dugc lam 4m dn 70°C va duoc khudy trong 30 phit. Dung dich
d6ng nhat thu dugc duoc lam lanh dén 5°C bang bé nude da va duoc xir ly bang
timg giot benzensulfonyl clorua. Hén hop phan tmg duge khudy & nhiét do 0°C —
5°C trong 1 gid va sau d6 dé qua dém & nhiét d6 trong phong. Huyén phtt mau
vang nhat thu dugc dugc rot vao H,O lanh (1,5 lit (L)) va dugce khudy manh trong
1 gid. Phén rén thu duoc duoc thu gom bang cach loc trong chan khong, dugc rira
bang H,0, va dugc lam kho trong chan khéng qua dém & 40°C & tao ra 4-amino-
5-flo-1-(phenylsulfonyl)pyrimidin-2(1H)-on (29,9 g, 72%) dudi dang chét rin
dang bdt mau tring: 'H NMR (400 MHz, DMSO-d;) & 8,56 (s, 1H), 8,35 — 8,26
(m, 2H), 8,07 — 7,98 (m, 2H), 7,84 — 7,74 (m, 1H), 7,72 — 7,61 (m, 2H); "°F NMR
(376 MHz, DMSO-dj) & -163,46; ESIMS m/z 270 ([IM+H]").

Céc hop chét 1 — 3 néu trong bang la dudi day dugc tao ra theo phan tng
dugc mb ta trong So d6 1 va cac phuong phép néu mé ta trong Vi du 1. Dit liéu

md ta ddc diém dbi véi cac hop chit 1 — 3 duoc thé hién trong Bang 1b.

So dd 1

R4
0
F Y /C[ (o)
I/\|N + S\\ __.BSA F \\S/O/
NN /© ©  onen fN e
\~
R N

o

! H,N
Béang la
S6 hop chét R, Cam quan Hicu suat
(%)
1 H Chét ran dang bot mau tring 72
2 CH; Chét ran dang bot mau tring 61
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3 OCH; Chat ran dang bdt mau tréng 57
Bang 1b
BC NMR hoic
S6 hop chit Phé khdi | 'HNMR (8)* F NMR
(S)b,c
"HNMR
(DMSO-dy) &
ESIMS | 8,56 (s, 1H), 8,35 "
F NMR
m/z270 | — 8,26 (m, 2H),
1 N (DMSO-dy) § -
(IM+H]" | 8,07 —7,98 (m,
163,46
) 2H), 7,84 — 7,74
(m, 1H), 7,72 —
7,61 (m, 2H)
'H NMR
(DMSO-dy) &
ESIMS | 8,54 (s, 1H), 8,40 o
F NMR
m/z284 | —8,16 (m, 2H),
2 . (DMSO-dy) § -
(IM+H]" | 8,05—7,76 (m,
163,62
) 2H), 7,66 — 7,36
(m, 2H), 2,41 (s,
3H)
"H NMR (CDCly)
§8,10—7,91 (m,
ESIMS | 2H), 7,73 (d, J= o
| F NMR
m/z 300 | 5,4 Hz, 2H), 7,11
3 . (CDCl;) & -
(IM+H]" | — 6,94 (m, 2H),
158,58
) 3,90 (s, 3H), 3,32
(d, J=0,6 Hz,
3H)

% Toan b dir liéu 'H NMR dugc do & 400 MHz trir khi ¢ ghi chu

-10-
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khac.
®Toan bd dit liéu *C NMR duoc do & 101 MHz trir khi ¢ ghi cha
khac.
¢ Toan bo dir liéu F NMR duoc do & 376 MHz trir khi ¢6 ghi chua
khéc.

Vi du 2: Pidu ché 5-flo-4-imino-3-metyl-1-tosyl-3,4-dihydropyrimidin-2(1H)-on
):

H
CHa CH;
3 r
F \
.S \S

0
=
N \\O —_— F ZZ \M\
HN N/go S
HNT NS0
CHy
o T
AN
L
HNZ N
CH

S
@)
3

Bb sung CH3I (8,52g, 60,0mmol) vao hén hop chtta 4-amino-5-flo-1-
tosylpyrimidin-2(1H)-on (5,66 g, 20mmol) va Li,COs (0,880 g, 12,0mmol) trong
DMF (20mL), va hdn hop thu duge dugc lam 4m dén 40°C va khudy trong 5 gio.
Hdn hop phan tmg dugc lam ngudi dén nhiét do trong phong, dwgc pha lodng
bing CH5CN (10mL), va dugc xir Iy biang dung dich nudc Na,S,053 2,5% (20mL).
Hdn hop thu duoc duogce khudy & nhiét d¢ trong phong trong 10 phit va cac chét
rén dugc thu gom bang céach loc. Banh loc dugce rira bang dung dich nuéc CH;CN
(10% CH;CN trong HyO) va lam kho trong khong khi trong 2 gio. Banh loc duoc
hoa tan trong CH;CN (15mL) & 40°C va dung dich nay dugc xir ly bang H,0

-11-
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(30mL). Huyén phu thu dugc duge lam ngudi dén nhiét @6 trong phong, dugc
khqu trong 2,5 gi¢ va dugc loc. Banh loc dugce rira lai béng 10% dung dich nudc
CH,;CN va sau d6 dugc lam kho trong chén khong & 50°C dé thu dugc hop chat
néu & d&& muc nay (2,70 g, 45%) dudi dang chét rin mau tring: mp 156 — 158 °C;
'H NMR (400 MHz, DMSO-d;) § 8,54 (d, J = 2,3 Hz, 1H), 7,99 (dd, J = 6,0, 0,6
Hz, 1H), 7,95 — 7,89 (m, 2H), 7,53 — 7,45 (m, 2H), 3,12 (d, J = 0,7 Hz, 3H), 2,42
(s, 3H); °F NMR (376 MHz, DMSO-dy) -157,86 (s); ESIMS m/z 298 ([M+H]").
Céac hop chit 4 — 6 néu trong bang 2a dudi day dd dugce tao ra theo phan
g duoc md ta trong So dd 2 va cic phuong phap néu mo ta trong Vi du 2. Dit

liéu md ta dic diém ddi voi cac hop chét 4 — 6 duoc thé hién trong Bang 2b.

So d6 2

Ry
A\ /©/

R1
° Ly
FI/\N/
HN ITI/g
H

(@)
S N\
\\O —_—— Ff\N/S\b
N
© H,NT N /&o

Ry
F o LT

z /L/S\\O
HN™ N0
Rz
5
Bang 2a
S hop chét R, R, Cam quan Higu sult

(%)
4 H CH; chét rdn mau tring 64
5 CH; CH; chét rin mau tréng 45
6 OCH; CH; chét rdn mau tring 62

-12-
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Béang 2b
B3C NMR hoic
S6 hop chét Phd khéi 'HNMR (8)* F NMR
(S)b,c
"HNMR (CDCL) &
Esvs | R0z m 9F NMR
4 mizaga | 0 B8O (CDCly) & -
(M+HT) (m, 3H), 7,67 - 158,05
7,50 (m, 2H), 3,31
(d, J=0,7 Hz, 3H)
"HNMR (CDCL) &
8,54 (d, J=2,3 Hz,
1H), 7,99 (dd, J =
ESIMS | 6,0, 0,6 Hz, 1H), PF NMR
5 m/z298 | 7,95-7,89 (m, (CDCly)
(IM+H]") | 2H), 7,53 — 7,45 § 157,86 (s)
(m, 2H), 3,12 (d, J
= 0,7 Hz, 3H), 2,42
(s, 3H)
"HNMR (CDCL) &
8,10 —7,91 (m,
ESIMS | 2H),7,73(d,J= F NMR
6 m/z314 | 54Hz 2H),7,11— | (CDCL) 5 -
(IM+H]") | 6,94 (m, 2H), 3,90 158,58
(s, 3H), 3,32 (d, J=
0,6 Hz, 3H)

"Toan bo dit liéu 'H NMR duoc do & 400 MHz trir khi ¢ ghi cht khéc.

®Toan bo dit lidu *C NMR duoc do & 101 MHz trir khi ¢6 ghi chii khac.
° Toan bo dit lidu '°F NMR dugc do & 376 MHz trir khi ¢6 ghi chu khac.

-13-
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YEU CAU BAO HQ

1. Phuong phép tao ra hop chét ¢6 cong thiac (III), bao gém céc budc:

cho hop chit c6 cong thuc (IT) phan Gng véi alkoxit clia kim loai kiém va chit

alkyl héa,

Ry

F b :
T
NS
H,N N/g

N\
(@]
11 ;va

F c)\\ /©/
N
HN ITI
Rz

S
0
1

S
(0]
tao ra hop chit c¢6 cong thirc (II):

Ry

trong d6 R; dugc chon tir nhém bao gém:
H CHs 0.
\\/ , \/ , Vé.\( CH3; va

R, duogc chon tir nhém bao gém:

S
\(CH:;’ \(CDs, WCHa’ (\©’ Vé%'

7 CHs CHs
2. Phuong phép theo didm 1, rong d6 R, 12 X vaR,1a ¥ .

3. Phuong phap theo diém 1 hoic 2, trong d6 budc phan tmg duogc thuc hién &

nhiét d6 nim trong khoang tir 22°C dén 60°C.

4. Phuong phap theo diém bat ky trong s6 céc diém tir 1 téi 3, trong d6 budc phan
ung con c¢6 dung mdi dugce chon tir nhém bao gém: DMEF, DMSO, DMA, NMP,

va CH3;CN.
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5. Phuong phap theo diém 4, trong d6 dung méi dugc chon tir nhém bao gdm:
DMF, DMA, va NMP.

6. Phuong phép theo diém 4 hoic 5, trong d6 dung méi 1a DMF.

7. Phuong phép theo diém bét ky trong s6 cac diém tir 1 t6i 6, trong d6 alkoxit cua
kim loai kiém dwoc chon tir nhém bao gdm: KO'Bu, CH;0Na, CH;CH,ONa,
CH3CH20L1, CH3OL1, CH3CH20K, va CH3CH20N8

8. Phuong phép theo diém bét ky trong s6 cac diém tir 1-7, trong d6 chat alkyl hoa

duogc chon tir nhém bao gém: alkyl halogenua va benzyl halogenua.

9. Phuong phap theo diém 8, trong d6 alkyl halogenua va benzyl halogenua dugc

chon tir nhém bao gdm: metyl iodua, etyl iodua, va benzyl bromua.

10. Phuong phép theo diém bt ky trong sd cac diém tir 1 t6i 9, trong d6 chét alkyl

héa 1a alkyl halogenua va alkyl halogenua 1a metyl iodua.

11. Phuong phap theo diém bét ky trong s cac diém tir 4 téi 10, trong d6 alkoxit

ctia kim loai kiém 1a KO'Bu, va dung méi 1a DMF.

12. Phuong phap theo diém bat ky trong sd cac diém tir 1 t6i 11, trong d6 ty 18
mol gifta hop chit c6 cong thic (II) va alkoxit ctia kim loai kiém nim trong
khoang tir 3:1 dén 1:1 va ty 1& mol gitra hop chit c6 cong thic (II) va chit alkyl

hoa ndm trong khoang tir 1:1 dén 1:3.

13. Phuong phép theo diém bt ky trong s6 cac diém tir 1-11, trong dé ty 1 mol
gitta hop chit c6 cong thire (IT) va alkoxit ciia kim loai kiém 1a khoang 2:1 va ty 1é

mol gitta hop chét c6 cong thirc (IT) va chit alkyl hoa 1 khoang 1:3.

14. Phuong phap theo diém bt ky trong sb cac diém tir 1 toi 13, trong d6 phuong
phép nay con bao gdm budc pha lodng hdn hop phan tmg toan toan bing CH;CN
va dung dich nudc Na,S,0; 2,5%.
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15. Phuong phép theo diém 14, trong d6 ty 1& mol gitta DMF va CH;CN nim
trong khoang tur 1:1 dén 3:1 va ty 1& mol gitta DMF va dung dich nudc Na,S,04
2,5% nam trong khoang tir 1:2 dén 2:1.

16. Phuong phép theo diém 14 hodc 15, trong d6 ty 1& mol gitta DMF va CH;CN
la khoang 2:1 va ty 1&¢ mol gitta DMF va dung dich nudc Na,S,05 2,5% 1a khoang
1:1.

17. Phuong phap theo diém 1, trong do:

alkoxit ctia kim loai kiém dugc chon tir nhém bao gém: KOBu, CH;0Na,
CH;CH,0ONa, CH;CH,OL1i, CH;0Li, CH;CH,OK, va CH3;CH,ONa, trong do ty 1€
mol gifta hgp chit c6 cong thire (IT) va alkoxit ciia kim loai kiém 1a khoang 2:1,
chit alkyl hoa 1a metyl iodua, trong d6 ty 1¢ mol gitta hop chét c6 cong thirc (II)
so v6i chit alkyl hoa 1a khoang 1:3,

budc phan tmg con c¢6 dung mdi, trong dé dung moéi la DMF, va

CH
R, a X

18. Phuong phap theo diém 1 hodc 17, trong d6 ty 1& mol gitta hop chét c6 cong

thie (IT) va alkoxit ctia kim loai kiém 1a 5:3.

19. Phuong phap theo diém bit ky trong sé cac diém tir 1, 17, hodc 18, trong d6

CH CH
R,a X  vaRla X .
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