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Linh vue k§ thuét dwoe dé cap

Séng ché dé cap dén quy trinh didu ché cac hop chat pyrimidini quang hoat c6
cong thire X theo trinh ty phan Ung sau:

] Chét xtic t4 R%\N
NT at xc tac R NH, RINCS/ )L
hydro héa HN” Axit/Bazo B
H azo S NH
Het Budc A H 5 Het™ »
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w VI Ho
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LG LG
g s | X
R IX S N* (0]
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Budc D
H * Het

Tinh trang k¥ thuit ciia sang ché

Sang ché @& cap dén quy trinh didu ché hop chét pyrimidini quang hoat c6 cong
thirc X. Cac hop chét pyrimidini ¢6 cong thirc X ¢6 cc ddc tinh diét con tring, da biét
qua tai liéu WO2014/167084. Tuy nhién, quy trinh diéu ché hop chat pyrimidini c¢6 cong
thire X dugc 1am giau vé mit quang hoc chua dugc md ta trong linh vire k¥ thuét nay.
Phuong phép theo sang ché dé diéu ché cac hop chat pyrimidini quang hoat dya trén sy
hydro héa chuyén dich bat d6i din xuét axyclic imin ¢ cong thirc V chita cac nhoém roi
chuyén, nhu halogen, & nguyén tit cacbon a so v6i nhom chirc imin. Sy hydro hoéa cac
a-halo imin, nhu a-halo imin c6 cong thirc V, trong d6 W 1a halogen, thudng tao ra hdn
hop hop chit khir halogen héa 14an dau (protodehalogenated) tuong (mg (trong d6 W 1a
hydro trong céng thirc VI) va tao ra dan xuét aziridin bang cach thay thé nguyén tir a-
halogen bang nito amin, ngoai cac a-halo amin mong mudn, nhu cac hop chit ¢6 cong
thirc VI. Ngoai ra, d biét tir c4c tai liéu ring cac chit dong phan d6i anh c6 thé thé hién
phé hoat tinh diét sinh vat gdy hai hodc diét c6n tring khéc. Cling c6 thé la trong khi
mot chét ddng phan dbi anh cu thé thé hién hoat tinh diét con tring, chat déng phan ddi
&nh kia ctia n6 c6 thé hoan toan khong c6 hoat tinh trén con trung. Do d6, da c6 yéu cau
chit ch& vé viéc cip phép st dung cac hop chét bat ddi bt ky co hoat tinh diét sinh vat
gay hai hodc diét con trung chi & dang chét ddng phan d6i anh c6 hoat tinh twong tng
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ctia n6. Do d6, ¢6 nhu cau vé quy trinh didu ché hop chét c6 cong thic X ¢6 hoat tinh
quang hoc v6i luong du chit ddng phan dbi anh trén 90% va véi hi¢u suét cao.
Ban chét k§ thuit clia sang ché
Muc dich nay dat dugc bf?lng cac quy trinh dugc mo ta chi tiét sau day.
Theo khia canh thir nhit, sang ché dé cap dén quy trinh didu ché hop chét
pyrimidini quang hoat c6 cong thic X,
o)
R’ 2
\N )ﬁiR
S)\\N+ o X

H™ * Het
trong do
C* la nguyén tir cacbon bat dbi c6 cAu hinh S hoic R;

R! la Ci-Cs-alkyl, C3-Ce-xycloalkyl, C2-Cs-alkenyl hodc -CHa-phenyl, cac
nhom nay khong duoc thé hoic dugc thé bang halogen hodc C1-Cas-alkyl;

R? 1a vong cacbon hodc di vong no, khong no mot phan hoic thom 5 hogc

6 canh, trong d6 vong nay khong dugc thé hoic duoc thé béng R%3,

Het dugc chon tir D-1, D-2, va D-3:

(R3), \ (R?),
D-2 N
N| D-1 }@\# M D-3
>4 (Ra), N~
trong do

R® mdi nhoém ddc 14p 13 halogen, C1-Ca-haloalkyl, Ci-Cs-alkoxy, C1-Cs-
alkylthio, hoac phenyl;

nla0, 1, hoac 2, va
# biéu thi lién két trong cong thirc X;

R2@ 1a halogen, Ci-Ce-haloalkyl, Ci-Ce-haloalkoxy, ORS, C(=O)OR¢,
C(=0)NRPR¢, phenyl, hodc pyridyl, cac nhém nay khong dugc thé hodc duoc thé
bang halogen, Ci-Cg-haloalkyl, hodc Ci-Cg-haloalkoxy;

2
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R® 1a hydro, Ci-Ce-alkyl, Ci-Cs-haloalkyl, Ci-Ce-alkoxy, hodc C1-Cs-
haloalkoxy;

R¢ 14 hydro, Ci-Cs-alkyl, C1-Cs-haloalkyl, hodc Ci-Ce xycloalkyl;

trong d6 hai nhém duoc lién két cap d6i R°R® cung véi nguyén tir ma chiing

lien két c6 thé tao thanh di vong no, khong no mot ph?m hoac thom 3 dén 7 canh;
bao gdm it nhit cic budc,

(A) hydro héa hop chat c6 cong thuc V,

trong do

RA 1a S(=0)cR* , P(=0)(R¥)2, C1-Cs-alkoxy, hodc -CHz-phenyl, trong do

phenyl khong dugc thé hoac duoc thé bé“tng halogen, metoxy, hodc nitro;

trong d6 R*  1a Ci-Cgalkyl hodc aryl khong dugc thé hodc dugc thé bang

halogen; va
o lalhodc?2;

Y 1a halogen, hydroxy, O-p-toluensulphonyl, O-metansulphonyl,

hodc O-triflometansulphonyl;

Het 12 nhu duge xé4c dinh trong hop chit c6 cong thire X;

v6i su ¢6 mit ctia chét xuc tic hydro hoa MXLn(n-aren)m,

trong do

M 1 kim loai chuyén tiép thudc nhém VIII dén nhém X1I ciia bang tudn
hoan;

X 1a anion;

m bing 0 hoic 1;

Ln laLnl hoac Ln2,

trong d6
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Lnl 1a phéi tir bt ddi c6 cong thirc Lnl
H
i
(’\y Ln1

trong do
C* languyén tr cacbon bat ddi c6 chu hinh S hodc R;
R!° 13 OH hoiac NH-SO»-R!!; trong d6

R!! 13 aryl khong dugc thé hodc duge thé bang halogen, Ci-Cio-alkyl,
C1-Cs-alkoxy, C3-Ce-xycloalkyl, SOsH, hodc SO3Na;

hodc

C1-Cio-perfloalkyl, hoic R*R'N trong d6 R'* va R doc lap la Ci-
Cio-alkyl khong duoc thé hodc duge thé bang Ce-Cro-aryl, hoge R'* va R
mdi nhém doc 14p 1a Ce-Cro-xycloalkyl;

R2 doc 1ap 1a vong Ce-Cio-aryl hodc vong Ce-Cio-xycloalkyl, trong
do6 vong nay khong dugc thé hoic dugc thé doc lap véi nhau bang halogen,
C;-Cro-alkyl, Ci-Cs-alkoxy, C3-Ce-xycloalkyl, SOsH, hodac SOsNa, hodc ca
hai R12 duoc lién két véi nhau dé tao ra vong cacbon 3 dén 6 canh hodc vong
cacbon khong no mot phén 5 dén 10 canh;

Ln2 1a phdi tir phospho bat dbi;

va ngudn hydro dugc chon tir a) hydro, b) hén hop gdm N(R)3 trong
d6 R 14 H hoic C1-Ce-alkyl, va HCOOH, ¢) HCOONa hoac HCOOK, d) hon
hop gém rugu Ci-Cs va t-BuOK, t-BuONa, hogc t-BuOLi, va e) td hop cia
hai hodc nhiéu nhom tir a) dén d);

@8 thu duoc hop chit c6 cong thuc VI,
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trong d6 C*, RA, Het va W 1a nhur duge xdc dinh trong hop chét c6 cong
thuc V.

(B) thiy phan hop chét c6 cong thirc VI nhu duge xac dinh & day, voi su co

mat cua axit hodc bazo,
dé thu duoc hop chét co cong thirc VII

NH,

H
Het *

Wi
trong d6 C*, Het, va W 1a nhu dugc xdc dinh trong hop chét c6 cong thic
VL

(C) cho hop chét c6 cong thire VII nhu duge xac dinh ¢ day phan tmg voi
RINCS, trong d6 R'1a C1-Cs-alkyl, C3-Ce-xycloalkyl, C>-Cs-alkenyl, hodc -CHo-
phenyl, cac nhém nay khong dugc thé hodc dugc thé bing halogen hodc Ci-Cs-

alkyl, v6i su c6 mdt cua bazo,

dé thu duoc hop chét c6 cong thure VIII,

trong d6 C*, Het va R! 1a nhu duge x4c dinh trong hop chét c6 cong thirc
VII;

(D) cho hop chét c6 cong thire VIII nhu dugc xéc dinh & day, phan ing vdi
hop chét c6 cong thirc IX,

o) o)

LG MLG
2 IX

R
trong do,
LG la nhém roi chuyén duoc chon tir halogen, OR" hodc SRY; trong do

RY 1a C;-Ce-alkyl, hodc aryl, khong dugc thé hoac dugc thé bé“mg halogen;
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R? 1a nhu duoc xac dinh trong hop chét c6 cong thirc X;
dé thu dugc hop chét c6 cong thirc X.

Quy trinh didu ché hop chét c6 cong thirc X, ty y con bao gbém thém quy trinh
didu ché hop chat c6 cong thie V bang it nhat cic budce

(E) cho hop chét c6 cong thirc I,

w
X1/Lk/

|
trong d6 W 1a nhu dugc x4c dinh ¢ ddy, va X' 1a halogen;
phéan tng véi NHRQ)(RP).HCI trong d6 R? va RP doc 18p 1a Ci-Ce-alkyl
hoic C1-Cs-alkoxy hozc R? va RP dugc lién két véi nhau dé tao thanh vong cacbon
hodc di vong 5 dén 7 canh;

vOi su ¢ mat cua bazo,

d8 tao ra hop chét c6 cong thuc 11,
o)
Q
Y /U\/W
P I

trong d6 R, RP va W 1a nhu duoc xac dinh ¢ day;

(F) cho Het nhu dugc xac dinh ¢ déy, phan ing v6i hop chét c6 cong thirc
1T nhu dwoc x4c dinh & ddy, v6i su c6 mat cia R"MgX! hodc R'Li; trong d6 RN 14
C1-Cs-alkyl; X! 1a halogen, va halogenua kim loai trong do kim loai 1a lithi, natri,
kali, hoac magie;

@8 thu duoc hop chét c6 cong thie 111,

o

)k/w
Het

i
trong d6 Het va W 1a nhu dugc xéac dinh & day;
(G) bang cach cho hop chét c6 cong thire III nhu duge xac dinh ¢ day,

phan tng v6i hop chét c6 cong thirc IV,
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H,N~
\Y

trong d6 R* 1a nhu dugc xac dinh trong hop chét c6 cong thuc V,

v6i su co mit cia axit Lewis, nhu titan(I'V)alkoxit hodc ddng(IT)axetat, hodc

v4i su ¢6 mit cua cac axit hitu co hodc axit vo co,
dé thu duoc hop chat c6 cong thitc V nhu duoc xac dinh ¢ déy.

Hop chét ¢6 cong thirc 11T cling c6 thé duoc diéu ché theo cach twong tu nhu cac
phuong phép dugc mé ta & ddy hodc cdc phuong phap da biét qua WO 2014/167084

hodc cac phuong phap khac da biét qua tai liéu.

Cac nguyén liéu ban dau duoc st dung trong quy trinh nay c6 ban trén thi truong

hoic ¢6 thé didu ché dugc bang cac phuong phép da biét qua tai lidu.

Theo khia canh khac, sang ché dé cap dén quy trinh diéu ché hop chét quang hoat
¢ cong thirc X nhu duge xéc dinh & day, bao gdm mot hodc nhiéu bude (G), (F), (E),
(D), (C), (B), va (A) nhu dugc md ta ¢ day, tdt hon 1a theo trinh tu (G) > (F) > (E)
>(A) 2(B) >(C) >(D) nhu dugc md ta ¢ day.

Céc hop chét amin, cu thé 1a cac hop chét amin duge lam giau vé mit quang hoc
¢6 nhom roi chuyén & nguyén tit cacbon lién k& voi nhoém chirc amin, nhu trong cong
thie VI, ¢6 thé dugc sir dung 1am cac hop chét trung gian da ning trong didu tri mot sd
dan xuét di vong. Ngoai ra, cac amin duoc lam giau vé mat quang hoc c6 cong thirc VI
c6 thé dugc st dung 1am céc hop chét trung gian da ning trong didu ché cac chit hoa
hoc tinh khiét, dugc phém va cac chat hoa nong. Hon nita, cac hop chét c6 cong thirc VI
1a cac hop chét trung gian hitu dung @& didu ché chét diét sinh vét gdy hai bang dan Xuét
amin, hoac géc di vong chira N, chrfmg han cac hop chét c6 cong thac VII, VIII hodc cac
hop chét ¢6 cong thue X hiru dung dé diét trir cac sinh vat gy hai khong xuong song
nhu duogc bao cao trong WO 2014/167084. Tuy nhién, quy trinh diéu ché hop chét c6
cong thtrc VI dugc lam giau vé mit quang hoc, ¢6 nhém roi chuyén & nguyén ti cacbon
1ién k& véi chirc amin, 1a chua duoc biét va cac quy trinh da biét trong tai lidu dé diéu
ché cac hop chét tuong tu v6i hop chét c6 cong thirc VI d&u c6 nhuge diém vé mat didu
kién phan g, hiéu suét, va/hodc yéu clu vé xu ly hodc c6 mot s6 han ché khién cho

chiing khong thich hop d san xuét trén quy mo cong nghiép.
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Do d6, c6 nhu ciu phat trién quy trinh didu ché hop chat c6 cong thirc VI duge
lam giau vé& mit quang hoc, cu thé hon 13 quy trinh diéu ché hop chét c6 cong thirc VI
dwoc 1am giau vé mit quang hoc voi lugng du chét ddng phan dbi anh, tot hon 13 >70%,

t6t hon nita 12 >85%, tot nhit 12 >90%.

Muc dich nay dat duoc bang cach cung cap hop chét quang hoat c6 cong thic VI
va quy trinh didu ché hop chit quang hoat c6 cong thire VI nay v6i luong du chét dong
phan ddi anh.

Theo khia canh khéc, sang ché dé cap dén quy trinh diéu ché hop chét c6 cong
thirc VI nhu duoc xac dinh & day,

RA

HN -

H
Het 7 * Vi

w

béng cach hydro héa hgp chét c6 cong thirc V nhu dugce xac dinh & day, nhu duge

mo ta & budc (A) trong ban mo ta.

RA

N~

Het )j\ v

w

Theo khia canh khac, sang ché dé cap dén hgp chat c6 cong thitc V hodc muoi va
N-oxit cua no.

Theo khia canh khéc, sang ché dé cap dén hop chat c6 cong thuc VI hodc muoi
va N-oxit cua no.

RA

HN-

H
Het 7 * Vi

w

trong d6 C*, RA, Het, va W la nhu dugc xéac dinh ¢ day.
Céc hop chat amin, dic biét 1a cac hop chit amin dwoc lam gidu vé mit quang
hoc ¢6 nhom roi chuyén & nguyén tir cacbon lién ké véi chtrc amin, nhu trong cong thirc

VIL, ¢6 thé duoc sir dung lam céc hop chét trung gian da nang trong didu ché mot sb dan
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xuét di vong. Ngoai ra, cac amin dugc 1am giau vé& miat quang hoc c6 cong thirc VII ¢6
thé dugc st dung 1am cac hop chét trung gian da ning trong didu ché cac chat héa hoc
tinh khiét, dugc pham va cac chit héa nong. Hon nita, cac hop chét c6 cong thirc VII 1a
cac hop chat trung gian hiru dung dé didu ché chat diét sinh vat gy hai bang dan xuat
amin, hodc gbc di vong chia N, chang han céac hop chét c6 cong thirc VIII hodc cac hop
chét c6 cong thirc X hitu dung dé diét trir cac sinh vat giy hai khong xuong séng nhu
dugc bao céo trong WO2014/167084. Tuy nhién, quy trinh didu ché hop chit c6 cong
thtire VII dugc lam giau v& mit quang hoc, c6 nhém roi chuyén & nguyén tir cacbon lién
k& v&i chirc amin, 13 chua duoc biét va cac quy trinh da biét trong tai liéu dé diéu ché
céc hop chét twong tw v6i hop chét c6 cong thire VII ddu c6 nhuoc diém vé mit didu
kién phan tng, hi¢u suét, va/hoic yéu clu vé xu 1y hodc c6 mot sb han ché khién cho

ching khong thich hop dé sén xuit trén quy mo cong nghiép

Do d6, c6 nhu ciu phat trién quy trinh didu ché hop chét c6 cong thirc VII quang
hoat, cu thé hon 1a quy trinh didu ché hop chét c6 cong thirc VII quang hoat véi lugng
dur chét ddng phan déi anh, tt hon 1a >80%, tét hon nira 1a >85%, t6t nhat 12 >90%.

Muc dich nay dat dugc bang cach cung cap hop chét quang hoat c6 cong thirc VII
va quy trinh diéu ché hop chét quang hoat c6 cong thirc VII nay v6i luong du chét dong
phan ddi anh.

Theo khia canh khéc, sang ché @ cap dén quy trinh didu ché hop chéit c6 cong
thirc VII nhu duoc xac dinh & day,

NH,

H
Het 7«

W Vil

bang cach thily phan hop chét c6 cong thirc VI nhu duoc xac dinh ¢ day,

RA

HN-
H
Het 7= Vi

w

v6i sy ¢6 mit cla axit hogc bazo nhu dugc mo ta & bude (B) trong ban mo ta.
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Theo khia canh khéc, sdng ché dé cap dén hop chét c6 cong thirc VII hodc mudi

va N-oxit cua no.

NH,

H
Het *

w Vil

trong d6 C*, R!, va W 1a nhu duge xac dinh ¢ day.

Ngoai ra, cac hop chét thiazolidin-2-imin c6 cdng thirc VIII duoc lam giau vé
mat quang hoc ¢o thé duoc sir dung 1am cac hop chét trung gian da ning dé diéu ché cac
hop chét ¢6 cong thiue X hitu dung dé diét trir cac sinh vat gy hai khong xuong séng
nhu duge béo cdo trong WO2014/167084. Ngoai ra, phuong phap diéu ché cac hop chit
thiazolidin-2-imin c¢6 cong thirc VIII dugc lam giau vé mit quang hoc, nhu dugc xac
dinh & day, khong dugc bao céo trong tai licu.

Do d6, ¢6 nhu cu phat trién quy trinh diéu ché hop chét c6 cong thirc VIII dugc
lam giau v& mit quang hoc, cu thé hon 1a quy trinh didu ché hop chét c6 cong thac VIII
quang hoat véi luong du chét déng phan dbi anh, t6t hon 12 >80%, tot hon nira 12 >90%,
t6t nhat 12 >95%.

Muc dich nay dat dugc bang cach cung cAp hop chét quang hoat c6 cong thirc
VIII va quy trinh diéu ché hop chét quang hoat c6 cong thirc VIII nay v6i luong du chét
ddng phan dbi anh.

Theo khia canh khac, sang ché d& cap dén quy trinh diu ché hop chit c6 cong
thirc VIII nhu duoc xac dinh & day,

bang cach cho hgp chét c6 cong thire VII nhu dugce xac dinh & ddy, phan tng voi
R!NCS trong d6 R!1a nhu dugc xac dinh ¢ day,

NH,

H
Het *

w Vil

10
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véi su ¢6 mit cua bazo, nhu duge mo ta & bude (C) trong ban mo ta.

Theo khia canh khac, sang ché d& cap dén hop chét c6 cong thire VIII hodc mubi

va N-oxit cua no.

S )J\N H
\7*4 VIl

H Het

trong d6 C*, Het va R! 1a nhu duoc xac dinh ¢ day.

Theo khia canh khéc, sang ché dé cap dén quy trinh didu ché hop chét c6 cong
thirc X nhu dugc xac dinh & ddy, bang cach cho hop chét c6 cong thirc VIII nhu duge
x4c dinh ¢ day, phan Gng v61 hop chét c6 cong thirc IX nhu duge xac dinh ¢ day, nhu

duoc mo ta & bude (D) trong ban mo ta.

Céu trac phan tir cia hop chét ¢ cong thirc X ¢6 thé tdn tai trong nhiéu cong thirc
dang dién tt khac nhau, mdi cong thirc c6 dién tich dwong va dm hinh thirc trén céac
nguyén tir khac nhau nhu dugc thé hién dudi diy. Sang ché mé rong dén quy trinh diéu

ché tht ca céc ciu truc ding dién t dai dién cia hop chat co cong thirc X.

0] O 0

1 2 1 2 1 2
R R R R R R
\N l \N/i \N/li

R >
S)*r\f 0 )\\N+ o) S)\rxf o

\/F Het \/‘/‘,‘* Het \/ﬁ\ Het
H

Mo ta chi tiét sang ché

9% &€

Thuét nglr “sang ché nay”, “sang ché&” hodc “quy trinh theo sang ché” chi mot
hodc nhiéu bude trong sé cac buse (G), (F), (E), (D), (O), (B), va (A), tdt hon 1a mot
hodc nhiéu buéc trong s6 cac bude (D), (C), (B), va (A). Thuat ngit “cac hop chét cta

sang ché” hodc “cac hop chét theo sang ché”, tirc 1a cac hop chét ¢6 cong thue VI, VII,

11
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hozc VIII nhu dugc xac dinh ¢ day, bao gdm (cac) hop chét ciing nhu mubi, tautome

hodc N-oxit clia n6, néu cac dan xuat nay co6 the diéu ché dugec.

Thuat ngit "(cac) chét dong phan 1ap thé" bao gbém ca chét déng phan quang hoc,
nhu chét ddng phan dbi anh hodc chit dong phan khong dbi quang, chit dong phan
khong dbi quang tdn tai do c6 nhiéu hon mot tAm bt dbi trong phan tir, cling nhu chét
ddng phan hinh hoc (chdt ddng phan cis/trans). Sang ché hoic cac hop chét theo sang
ché chi tt ca chat dong phan 13p thé c6 thé c6 clia cac hop chit theo séng ché, tic 13 cac
chét dong phan d6i anh hodc cac chat dong phan khong d6i quang don, cling nhu hon

hop cua chung.

Céc hop chét theo sang ché c6 thé 1a v6 dinh hinh hodc c6 thé ton tai & mdt hoac
nhiéu trang thai tinh thé khac nhau (dang da hinh) ma c6 thé ¢ cac dic tinh vi mo khac
nhau nhu do 6n dinh ho#c thé hién cac dic tinh sinh hoc khac nhau nhu hoat tinh. Sang
ché dé cap dén cac hop chét theo sang ché & dang vo dinh hinh va dang tinh thé, hon
hop gdm cac trang thai tinh thé khac nhau cua cac hop chat tuong Gng theo sang ché,

cling nhu cdc mudi vo dinh hinh hodc tinh thé cua ching.

Mudi ctia cac hop chét theo sang ché ¢6 thé dugc tao thanh theo phuong phap
thong thuong, vi du bang cach cho hop chét phan ng v6i axit cua anion cin quan tAm
néu céac hop chét theo séng ché c6 nhém chire bazo hodc bang cach cho hop chét c6 tinh
axit theo sang ché phan g vé6i bazo thich hop. Mudi ctia cac hop chit theo séang ché
t6t hon 12 mudi ndng dung va/hodc chép nhan dugc trong thi y, t6t hon 1a cac mubi nong

dung.

Thuat ngit "N-oxit" bao gdm hop chét bét ky theo séng ché ma c6 it nhat mot
nguyén tt nito bac ba dugc oxy hoa thanh gbc N-oxit.

Nhu dugc sir dung & day, thuat ngir “chét xtc tac hydro hoa” bao gbm céc chat
xtc tac hydro héa dong thé. Trong linh vuc nay, da biét rang rodi, ruteni, iridi, platin,
paladi, sit hodc niken tao ra cac chét xuc tac c6 hoat tinh cao. Cac chét xtc tac hydro

hoa dugc wu tién theo sang ché dugc dua ra dudi day.

Céc anion cta mudi cong axit hitu dung 1a cac halogenua béc nhét nhu clorua,
bromua, va florua; sulfonat, phosphat, nitrat, cacbonat, hexaflosilicat, hexaflophosphat,
benzoat, va cac anion cua axit Ci-Cs-alkanoic, tot hon 1a format, axetat, propionat va

butyrat. Chung co thé dugc tao thanh bang cach cho M hoac MLn phan ting véi axit clia
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anion tuong Gng, t6t hon la cta axit clohydric, axit bromhydric, axit sulfuric, axit

phosphoric hodc axit nitric.

Cac nhém hodc gde hitu co néu trong dinh nghia trén day v& cac tham bién - nhu
thuat ngit halogen - 1a thuét ngit chung cho cac danh muc riéng vé c4c thanh phan nhém
riéng. Tién t6 Cyp-Cm trong mdi trudng hop chi ra s6 nguyén tir cacbon ¢ thé c6 trong

nhom.

"Halogen" dung dé chi flo, clo, brom va iot. Thuat ng@t "dugc halogen héa mot
phﬁn ho#c hoan toan" c¢6 nghia l1a 1 hodc nhiéu, vi du, 1, 2, 3, 4 hodic 5 hodc tat ca cac
nguyén tir hydro ciia mot gbc nhit dinh da dugc thay thé bing nguyén tir halogen, dic

biét 12 bang flo hoic clo.

Thuét ngit "Cn-Cm-alkyl" nhu dugc st dung ¢ day (va ca trong Cn-Crm-alkylamino,
di-Cp-Cn-alkylamino, Cy-Cm-alkylaminocarbonyl, di-(Ca-Cwm-alkylamino)carbonyl, Cn-
Cm-alkylthio, Ca-Cm-alkylsulfinyl va Cp-Cm-alkylsulfonyl) chi nhom hydrocacbon no
phan nhanh hoac khong phan nhanh c¢6 n dén m, vi du 1 dén 10 nguyén tir cacbon, tot
hon 1a 1 dén 6 nguyén tir cacbon, vi du metyl, etyl, propyl, 1-metyletyl, butyl, 1-
metylpropyl, 2-metylpropyl, 1,1-dimetyletyl, pentyl, 1-metylbutyl, 2-metylbutyl, 3-
metylbutyl, 2,2-dimetylpropyl, 1-etylpropyl, hexyl, 1,1-dimetylpropyl, 1,2-
dimetylpropyl, 1-metylpentyl, 2-metylpentyl, 3-metylpentyl, 4-metylpentyl, 1,1-
dimetylbutyl, 1,2-dimetylbutyl, 1,3-dimetylbutyl, 2,2-dimetylbutyl, 2,3-dimetylbutyl,
3,3-dimetylbutyl, 1-etylbutyl, 2-etylbutyl, 1,1,2-trimetylpropyl, 1,2,2-trimetylpropyl, 1-
etyl-1-metylpropyl, 1-etyl-2-metylpropyl, heptyl, octyl, 2-etylhexyl, nonyl va dexyl va
céc chét ddng phan cta ching. Ci-Cs-alkyl chi vi du metyl, etyl, propyl, 1-metyletyl,
butyl, 1-metylpropyl, 2-metylpropyl hodc 1,1-dimetyletyl.
Thuat ngit "Cn-Cm-haloalkyl" nhu duge st dung & déy (va ca trong Co-Cin-
* haloalkylsulfinyl va Cyn-Cm-haloalkylsulfonyl) chi nhém alkyl mach thang hoic mach
nhanh c6 n dén m nguyén tit cacbon, vi du 1 dén 10, dac biét 1a 1 dén 6 nguyén ti cacbon
(nhu néu trén), trong d6 mot s6 hodc tit ca cac nguyén tir hydro trong cac nhom nay c6
thé dugc thay thé bang nguyén ti halogen nhu da néu trén, vi du Ci-Cs-haloalkyl, nhu
clometyl, bromometyl, diclometyl, triclometyl, flometyl, diflometyl, triflometyl,
cloflometyl, dicloflometyl, clodiflometyl, 1-cloetyl, 1-bromoetyl, 1-floetyl, 2-floetyl,
2,2-difloetyl, 2,2,2-trifloetyl, 2-clo-2-floetyl, 2-clo-2,2-difloetyl, 2,2-diclo-2-floetyl,
2,2 2-tricloetyl, pentafloetyl va cac nhom tuwong tu. Thuat ngit Ci1-Cio-haloalkyl cu thé
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bao gdm Ci-Ca-floalkyl, ma ddng nghia voi metyl hodc etyl, trong d6 1, 2, 3, 4 hodc 5
nguyén tir hydro duoc thé bang cac nguyén t flo, nhu flometyl, diflometyl, triflometyl,
1-floetyl, 2-floetyl, 2,2-difloetyl, 2,2, 2-trifloetyl va pentaflometyl.
Tuong tu, "Cyp-Cm-alkoxy" va "Cn-Cw-alkylthio" (hodc Cpn-Cm-alkylsulfenyl, trong tmg)
duoc dung dé chi cac nhém alkyl mach thang hodc mach nhanh c6 tir n dén m nguyén
tir cacbon, vi du tir 1 dén 10, cu thé la tir 1 dén 6 hodc tir 1 dén 4 nguyén ti cacbon (nhu
néu trén) duoc lién két thong qua oxy (hogc lién két luu huynh, tuong tng) & lién két
bét ky trong nhém alkyl. Vi du bao gdbm Ci-Cs-alkoxy nhu metoxy, etoxy, propoxy,
isopropoxy, butoxy, sec-butoxy, isobutoxy va tert-butoxy, C1-Cs-alkylthio khac nhu
metylthio, etylthio, propylthio, isopropylthio, va n-butylthio.

Theo d6, thuat ngit "Cn-Cm-haloalkoxy" va "Ca-Cm-haloalkylthio" (hodc Cn-Cum-
haloalkylsulfenyl twong tmg) chi cac nhom alkyl mach thang hoic mach nhanh c6 n dén
m nguyeén cvacbon, vi du 1 dén 10, dac bistla 1 dén 6 hoac 1 dén 4 nguyén tr cacbon
(nhu néu trén) duoc lién két 14n luot thong qua cAu lién két oxy hodc luu huynh, & lién
két bat ky trong nhém alkyl, trong d6 mot s6 hodc tat ca cac nguyén ti hydro trong céac
nhom nay c6 thé duogc thay thé bing nguyén tir halogen nhu néu trén, vi du Ci-Co-
haloalkoxy, nhu clometoxy, bromometoxy, diclometoxy, triclometoxy, flometoxy,
diflometoxy, triflometoxy, cloflometoxy, dicloflometoxy, clodiflometoxy, 1-cloetoxy,
1-bromoetoxy, 1-floetoxy, 2-floetoxy, 2,2-difloetoxy, 2,2, 2-trifloetoxy, 2-clo-2-
floetoxy, 2-clo-2,2-difloetoxy, 2,2-diclo-2-floetoxy, 2.2,2-tricloetoxy va pentafloetoxy,
C1-Cz-haloalkylthio khac, nhu clometylthio, bromometylthio, diclometylthio,
triclometylthio, ~flometylthio, ~diflometylthio, triflometylthio, cloflometylthio,
dicloflometylthio, clodiflometylthio, 1-cloetylthio, 1-bromoetylthio, 1-floetylthio, 2-
floetylthio, 2,2-difloetylthio, 2,2,2-trifloetylthio, 2-clo-2-floetylthio, 2-clo-2,2-
difloetylthio, 2,2-diclo-2-floetylthio, 2,2,2-tricloetylthio va pentafloetylthio va cac
nhém twong twr. Twong tw, cac thuat ngir Ci-Ca-floalkoxy va Ci-Ca-floalkylthio chi Ci-
C,-floalkyl ma dugc lién két v6i phan con lai ctia phén ti 1an lugt thong qua nguyén tir

oxy hodc nguyén tir lvu huynh.

Thuét ngit "C>-Cm-alkenyl" nhu duge st dung & déy dé chi nhom hydrocacbon
khong no, phan nhanh hodc khong phan nhéanh ¢6 tir 2 dén m, vi du, tir 2 dén 10 hodc tir
2 dén 6 nguyén tir cacbon va lién két d6i & vi tri bit ky, nhu etenyl, 1-propenyl, 2-

propenyl, 1-metyl-etenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-metyl-1-propenyl, 2-metyl-
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1-propenyl, 1-metyl-2-propenyl, 2-metyl-2-propenyl, 1-pentenyl, 2-pentenyl, 3-
pentenyl, 4-pentenyl, 1-metyl-1-butenyl, 2-metyl-1-butenyl, 3-metyl-1-butenyl, 1-
metyl-2-butenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 1-metyl-3-butenyl, 2-metyl-3-
butenyl, 3-metyl-3-butenyl, 1,1-dimetyl-2-propenyl, 1,2-dimetyl-1-propenyl, 1,2-
dimetyl-2-propenyl, 1-etyl-1-propenyl, 1-etyl-2-propenyl, 1-hexenyl, 2-hexenyl, 3-
hexenyl, 4-hexenyl, 5-hexenyl, 1-metyl-1-pentenyl, 2-metyl-1-pentenyl, 3-metyl-1-
pentenyl, 4-metyl-1-pentenyl, 1-metyl-2-pentenyl, 2-metyl-2-pentenyl, 3-metyl-2-
pentenyl, 4-metyl-2-pentenyl, 1-metyl-3-pentenyl, 2-metyl-3-pentenyl, 3-metyl-3-
pentenyl, 4-metyl-3-pentenyl, 1-metyl-4-pentenyl, 2-metyl-4-pentenyl, 3-metyl-4-
pentenyl, 4-metyl-4-pentenyl, 1,1-dimetyl-2-butenyl, 1,1-dimetyl-3-butenyl, 1,2-
dimetyl-1-butenyl, 1,2-dimetyl-2-butenyl, 1,2-dimetyl-3-butenyl, 1,3-dimetyl-1-
butenyl, 1,3-dimetyl-2-butenyl, 1,3-dimetyl-3-butenyl, 2,2-dimetyl-3-butenyl, 2,3-
dimetyl-1-butenyl, 2,3-dimetyl-2-butenyl, 2,3-dimetyl-3-butenyl, 3,3-dimetyl-1-
butenyl, 3,3-dimetyl-2-butenyl, 1-etyl-1-butenyl, 1-etyl-2-butenyl, 1-etyl-3-butenyl, 2-
etyl-1-butenyl, 2-etyl-2-butenyl, 2-etyl-3-butenyl, 1,1,2-trimetyl-2-propenyl, 1-etyl-1-
metyl-2-propenyl, 1-etyl-2-metyl-1-propenyl va 1-etyl-2-metyl-2-propenyl.
Thuat ngit "Co-Cm-alkynyl" nhu dugc st dung ¢ déy chi nhom hydrocacbon khong no,
phan nhanh hoéc khong phan nhanh c6 2 dén m, vi du 2 d&én 10 hodc 2 dén 6 nguyén tir
cacbon va chia it nhit mot lién két ba, nhu etynyl, propynyl, 1-butynyl, 2-butynyl, va

cac nhém tuong tu.

Hau t6 "-carbonyl" trong nhém hodc “C(=0)” trong timg truong hop chi ring
nhom nay duogc lién két v6i phan con lai cua phan tir théng qua nhém carbonyl C=0.
D6 1a trudng hop, vi du, trong alkylcarbonyl, haloalkylcarbonyl, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, alkoxycarbonyl, haloalkoxycarbonyl.

Thuat ngit "aryl" nhu dugc st dung & day dé chi gbc hydrocacbon thom mot-,
hai- hodc ba vong nhu phenyl hodc naphtyl, dac biét 1a phenyl (con duoc goi la nhom
thé CeHs).

Thuat ngit “hé vong” chi hai hodc nhiéu vong két ndi truc tiép.

Thuét ngit "Cs-Cm-xycloalkyl" nhu duge sir dung ¢ ddy chi vong don vong cla
cac gdc vong béo no co 3 dén m canh, vi du, xyclopropyl, xyclobutyl, xyclopentyl,

xyclohexyl, xycloheptyl, xyclooctyl va xyclodexyl.
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Thuét ngtt "vong cacbon khong no mot phan 5 dén 10 canh" nhu dugc st dung &
day chi vong don hodc hai vong khong no mot phan chta 5 dén 10 nguyén tit cacbon,

vi du indan.

Thuét nglt "vong cacbon 3 dén 7 canh" nhu duoc st dung & day chi vong

xyclopropan, xyclobutan, xyclopentan, xyclohexan va xycloheptan.

Thuat ngit “di vong™ chi “di vong no, khong no mot phén hoac thom 3-, 4-, 5-, 6-
hoac 7- canh ma co thé chua 1, 2, 3 hodc 4 nguyén tir khac loai” hodc "chira cac nhém
nguyén tir khac loai", trong do (cac) (nh6m) nguyén tir khac loai nay dugc chon tir N
(cac nhom duogc thé N), O va S (cac nhom duoc thé S) nhu duoc st dung & day chi cac
gbc mot vong, cac gbc mot vong nay 1a no, khéng no mot phan hodc thom (hoan toan
khong no). Cac gbc di vong c6 thé dugc gén vao phan con lai cua phén tir théng qua

nguyén tir cacbon trén vong hodc nguyén t nito trén vong.

Vi du vé cac di vong hodc heteroxyclyl no 3-, 4-, 5-, 6- hodc 7- canh bao gém:
oxiranyl, aziridinyl, azetidinyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrothienyl, 3-tetrahydrothienyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 3-pyrazolidinyl,
4-pyrazolidinyl, 5-pyrazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 2-oxazolidinyl, 4-
oxazolidinyl, 5-oxazolidinyl, 3-isoxazolidinyl, 4-isoxazolidinyl, 5-isoxazolidinyl, 2-
thiazolidinyl, 4-thiazolidinyl, 5-thiazolidinyl, 3-isothiazolidinyl, 4-isothiazolidinyl, 5-
isothiazolidinyl, 1,2,4-oxadiazolidin-3-yl, 1,2,4-oxadiazolidin-5-yl, 1,2,4-
thiadiazolidin-3-yl, 1,2,4-thiadiazolidin-5-yl, 1,2,4-triazolidin-3-yl,-1,3,4-
oxadiazolidin-2-yl, 1,3,4-thiadiazolidin-2-yl, 1,3,4-triazolidin-2-yl, 2-
tetrahydropyranyl, 4-tetrahydropyranyl, 1,3-dioxan-5-yl, 1,4-dioxan-2-yl, 2-piperidinyl,
3-piperidinyl, 4-piperidinyl, 3-hexahydropyridazinyl, 4-hexahydropyridazinyl, 2-
hexahydropyrimidinyl, ~ 4-hexahydropyrimidinyl, 5-hexahydropyrimidinyl,  2-
piperazinyl, 1,3,5-hexahydrotriazin-2-yl va 1,2,4-hexahydrotriazin-3-yl, 2-morpholinyl,
3-morpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 1-oxothiomorpholin-2-yl, 1-
oxothiomorpholin-3-yl, 1,1-dioxothiomorpholin-2-yl, 1,1-dioxothiomorpholin-3-yl,
hexahydroazepin-1-, -2-, -3- hodc -4-yl, hexahydrooxepinyl, hexahydro-1,3-diazepinyl,
hexahydro-1,4-diazepinyl,  hexahydro-1,3-oxazepinyl, hexahydro-1,4-oxazepinyl,
hexahydro-1,3-dioxepinyl, hexahydro-1,4-dioxepinyl va cac nhom twong tu.

16



42452 17/61

Vi du vé cac di vong hodc heteroxyclyl khong no mot phan 3-, 4-, 5-, 6- hodc 7-
canh bao gbém: 2,3-dihydrofur-2-yl, 2,3-dihydrofur-3-yl, 2,4-dihydrofur-2-yl, 2,4-
dihydrofur-3-yl, 2,3-dihydrothien-2-yl, 2,3-dihydrothien-3-yl, 2,4-dihydrothien-2-yl,
2,4-dihydrothien-3-yl, 2-pyrrolin-2-yl, 2-pyrrolin-3-yl, 3-pyrrolin-2-yl, 3-pyrrolin-3-yl,
2-isoxazolin-3-yl, 3-isoxazolin-3-yl, 4-isoxazolin 3 yl, 2-isoxazolin-4-yl, 3-isoxazolin-
4-yl, 4-isoxazolin-4-yl, 2-isoxazolin-5-yl, 3-isoxazolin-5-yl, 4-isoxazolin-5-yl, 2-
isothiazolin-3-yl, 3-isothiazolin-3-yl, ~4-isothiazolin-3-yl, 2-isothiazolin-4-yl, 3-
isothiazolin-4-yl, 4-isothiazolin-4-yl, 2-isothiazolin-5-yl, 3-isothiazolin-5-yl, 4-
isothiazolin-5-yl, 2,3 dihydropyrazol-1-yl, 2,3-dihydropyrazol-2-yl, 2,3-
dihydropyrazol-3-yl,  2,3-dihydropyrazol-4-yl, 2,3-dihydropyrazol-5-yl,  3,4-
dihydropyrazol-1-yl, 3,4-dihydropyrazol-3-yl, 3,4-dihydropyrazol-4-yl, 3.4-
dihydropyrazol-5-yl,  4,5-dihydropyrazol-1-yl, 4,5-dihydropyrazol-3-yl, 4,5-
dihydropyrazol-4-yl, 4,5-dihydropyrazol-5-yl, 2,3-dihydrooxazol-2-yl, 2,3-
dihydrooxazol-3-yl, 2,3-dihydrooxazol-4-yl, 2,3-dihydrooxazol-5-yl, 3.,4-
dihydrooxazol-2-yl, 3,4-dihydrooxazol-3-yl, 3,4-dihydrooxazol-4-yl, 3.4-
dihydrooxazol-5-yl, 3,4-dihydrooxazol-2-yl, 3,4-dihydrooxazol-3-yl, 3,4-
dihydrooxazol-4-yl, 2-, 3-, 4-, 5- hodc 6-di- hoac tetrahydropyridinyl, 3-di- hodc
tetrahydropyridazinyl, 4-di- hodc tetrahydropyridazinyl, 2-di- hodc
tetrahydropyrimidinyl, 4-di- hoic  tetrahydropyrimidinyl, 5-di- hodc
tetrahydropyrimidinyl, di- hodc tetrahydropyrazinyl, 1,3,5-di- hodc tetrahydrotriazin-2-
yl, 1,2,4-di- hodc tetrahydrotriazin-3-yl, 2.3.4,5-tetrahydro[ IH]azepin-1-, -2-, -3-, -4-, -
5-, -6- hodc -7-yl, 3.,4,5,6-tetrahydro[2H]azepin-2-, -3-, -4-, -5-, -6- hoac -7-yl, 2,3,4,7
tetrahydro[ 1H]azepin-1-, -2-, -3-, -4-, -5-, -6- hodc -7-yl, 2,3,6,7 tetrahydro| 1H]azepin-
1-, -2-, -3-, -4-, -5-, -6- hodc -7-yl, tetrahydrooxepinyl, nhu 2,3,4,5-
tetrahydro[ 1H]oxepin-2-, -3-, -4-, -5-, -6- hodc -7-yl, 2,3,4,7 tetrahydro[ 1H]oxepin-2-,
-3-, -4-, -5-, -6- hodc -7-yl, 2,3,6,7 tetrahydro[ 1H]oxepin-2-, -3-, -4-, -5-, -6- hoéc -7-yl,
tetrahydro-1,3-diazepinyl,  tetrahydro-1,4-diazepinyl, tetrahydro-1,3-oxazepinyl,
tetrahydro-1,4-oxazepinyl, tetrahydro-1,3-dioxepinyl va tetrahydro-1,4-dioxepinyl.

Céc vi du vé cac di vong thom hodc di vong (hetaryl) thom c¢6 5 hodc 6 canh la:
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrolyl, 3-pyrolyl, 3-pyrazolyl, 4-pyrazolyl, 5-
pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-
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imidazolyl, 4-imidazolyl, 1,3,4-triazol-2-yl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-
pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl va 2-pyrazinyl.

Thuat ngi “phdi tir phosphoro bAt di” bao gbdm tit ca cac phéi tir phosphoro bét
d6i da bibt trong linh vuc k§ thudt nay dé st dung lam phoi tir trong phan ng hydro héa
xtc tac bang kim loai, vi du cac phébi tir phosphoro bt ddi da biét qua tai liéu “Rhodium-
Catalyzed Asymmetric Hydrogenation, Yongxiang Chi, Wenjun Tang, and Xumu Zhang
trong: Modern Rhodium-Catalyzed Organic Reactions, eds. P. Andrew Evans, Wiley,
page 1-31 (2005)” va “Molecules 2000, 5, 4-18”.

Thuat ngit “dugc thé” néu khong c6 quy dinh khac, dé chi viéc dugc thé bang 1,
2 hodc sb phan tir thé téi da c6 thé c6. Néu phan tir thé nhu duoc dinh nghia trong cac
hop chét c6 cong thirc I 13 nhiéu hon mét thi chiing 1a doc 1ap véi nhau va gidng hoic

khéac nhau néu khong dugce quy dinh khac.

Nghia ciia c4c thuat ngit khong duoc xac dinh ¢ day la nghia chung da biét d6i

voi nguoi ¢o hiéu biét trung binh trong linh vuc nay hodc theo tai liu.
Céc phuong an dugc uu tién theo sang ché dugc mo ta dudi day.

Theo mot phuong 4n cua sang ché, R! 1a C;-Cs-alkyl, C3-Cs-xycloalkyl, hodc Co-
Cs-alkenyl.

Theo mét phwong 4n khac, R! 1a Ci-Ca-alkyl.
Theo mdt phuong 4n khéc, R! 12 metyl hodc etyl.
Theo mot phuong 4n khéc, R! 12 metyl.

Theo mot phuong an cua sang ché, R? 13 phenyl, pyridinyl hodc thiophenyl, ma
khong duoc thé hoac duge thé bang R

Theo mdt phuong an khac, R? 1a phenyl, ma khong dugc thé hoic dugc thé béng
R, trong d6 R* la halogen, Ci-Ce-haloalkyl, Ci-Ce-haloalkoxy, OR®, C(=O)ORS,
C(=O)NRPR®, phenyl, hodc pyridyl, cdic nhém nay khong dugc thé hodc duoc thé bing
halogen, C1-Cs-haloalkyl hodc Ci-Ce-haloalkoxy.

Theo mdt phwong 4n khéc, R? 1a phenyl, ma khong dugce thé hodc duoc thé bing
halogen, C1-Cs-alkyl, hodc Ci1-Cs-haloalkyl.
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Theo mot phuong 4n khac, R? 1a phenyl, khong dugc thé hoic duogc thé béng

triflometyl hodc halogen, t6t hon 13 bang clo;

Theo mdt phwong 4n khdc, R? la phenyl, 3,5-diclophenyl, hodc 3-
triflometylphenyl.

Theo mot phuong 4n khéc, R? 1a phenyl.
Theo mot phurong 4n khéc, R? 1a 3,5-diclophenyl.
Theo mot phuong 4n khéc, R? 1a 3-triflometylphenyl.

Theo mdt phuong an, R? 12 halogen, C1-Ce-alkyl, C1-C¢-haloalkyl, C1-Cs-alkoxy,
C1-Cs-haloalkoxy, C3-Ce-xycloalkyl, hodc CN.

Theo mdt phuong an khac, R? 1a halogen, C1-Cs-haloalkyl, C1-Cs-alkoxy, Ci-Cs-
alkylthio, hodc phenyl.

Theo mét phuong dn duge uu tién, R? 1a halogen hodc Ci1-Ce-alkyl;
Theo mdt phuwong an duoc wu tién hon, R? 1a halogen hodc Ci-Ce-alkyl;
Theo mot phuong an dugc wu ti€n nhét, R? 1a halogen, tot hon la CI.
Theo mdt phuong 4n dugc uu tién khac, R® la phenyl.

Theo mot phuong én, R 1a S(=O)R*.

Theo mot phuong 4n khac, R* 1a S(=O)2R*.

Theo mot phuong 4n khéac, R* 1a P(=O)(R¥)..

Theo mot phuong 4n khéac, R* 1a C;-Cs-alkoxy.

Theo mét phuwong 4n khac, R* 1a -CHa-phenyl, trong do6 phenyl khong dugc thé

hodc duogc thé béng halogen, metoxy, hodc nitro.
Theo mdt phuong an, n 1a 0.
Theo phuong an khic, nla 1.
Theo phuong an khac, n la 2.
Theo mdt phuong &n cua sang ché, Het 1a D-2;
Theo mot phuong 4n cua sang ché, Het dugc chon tir D-1, D-2 va D-3, trong do6
R? 1laclo,
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n lal

Theo mot phuong én khac, Hetla D-1a, D-2a va D-3a:

Cl
Cl
/N N/\N
N7 \ \
— S / —
#
p1a  * D2a ' Da3a

Theo mot phuong an khac, Het 1a D-1a.
Theo mot phuong an khac, Het la D-2a.
Theo mot phuong an khac, Het 1a D-3a.

Theo mdt phuong 4n cia sang ché, hop chit c6 cong thirc X 1a mot trong s6 cac

hop chat X-1 dén X-6 sau day:

Hop chitsé | R! R? Het

X-1 CHj3 Ph D-la
X-2 CH;3 Ph D-2a
X-3 CH;3 Ph D-3a
X-4 CH; ” * | D-2a
X-5 CH; /@\ D-2a
X-6 CH>CH3 Ph D-2a

Theo modt phuong an cua sang ché, hop chét c6 cong thue X 1a hop chét X-1.

Theo mot phuong an khéc cia sang ché, hop chét c6 cong thirc X 1a hop chat X-

2.

Theo mét phuong an khéc cua sang ché, hop chét c6 cong thirc X 12 hop chét X-
3.

Theo mot phuong an khéc cua sang ché, hop chit c6 cong thire X 1a hop chét X-
4.
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Theo mot phuong an khéc cua sang ché, hop chét c6 cong thirc X 12 hop chét X-

Theo mot phuwong an khéc cua sang ché, hop chit c6 cong thirc X 1a hop chét X-

Theo mdt phuong an, W 1a halogen, hydroxy, O-p-toluensulphonyl, O-

metansulphonyl, hodc O-triflometansulphonyl.

Theo mot phuwong 4n dugc uu tién, W 1a halogen, O-p-toluensulphonyl, O-

metansulphonyl, hodc O-triflometansulphonyl;

Theo mot phuong an duge uu tién hon, W 1a halogen.

Theo mot phuong an, R* 1a C;-Ce-alkyl;

Theo mot phuong an dugc wu tién, R*1a Ci-Cs-alkyl nhu metyl, etyl, isopropyl,
n-propyl, ter-butyl;

Theo mdt phwong 4n dugc wu tién hon, R*1a ter-butyl.

Theo mot phuong an khac, R*1a aryl khdng duoc thé hodc dugc thé bang halogen.

Theo mdt phuong an vu tién, R* 1a aryl khong duoc thé.

Theo mdt phuwong an duoc vu tién khac, R* 1a aryl duge thé bang halogen.

Cac phuong an uu tién vé budce (A), (B), (C), va (D) theo sang ché duoc mo ta
duoi day.

Nhin chung, cac buéc phan tmg dugce thuc hién trong bude (A), (B), (C), va (D)
nhu duge md ta chi tiét dudi day duge thuc hién trong cac binh phan tmg thuong dung
cho cac phan ting nhu vy, cac phan tmg dugc thuc hién theo cach lién tuc, ban lién tuc
hodc theo mé.

Nhin chung, cdc phan Gng cu thé s& duoc thuc hién trong diéu kién ap suét khi
quyén. Tuy nhién, cac phan ng nay ciing c6 thé dugc thuc hién trong diéu kién 4p sut
giam.

Nhin chung, cic san pham thu dugc tir bude phan Gng bét k¥ trong s6 cac budce
phan tmg (A), (B), (C), hoic (D) din dén lugng du chit dong phéan doi anh. Tuy nhién,
luong du chat dong phan d6i anh c6 thé duoc tang tiép trong qua trinh tach, tinh ché, vi
du két tinh chit dong phan dbi anh, ciing nhu trong hodc sau khi st dung san pham.
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Nhiét do va thoi gian phan tmg co6 thé thay ddi trong pham vi rong, ma nguoi co
hiéu biét trung binh v& linh vurc nay da biét tir cdc phan tng tuong tu. Nhiét do thuong
phu thudc vao nhiét do hdi Ivu ctia dung moi. Cac phan ing khac tot hon 12 dugc thuc
hién & nhiét d6 trong phong, tic 1a & khoang 25°C, hogc trong khi lam lanh bang nudc
da, tire 1a & khoang 0°C. Diém két thiic phan tng ¢ thé duoc giam sét bang cac phuong
phép da biét déi voi nguoi 6 hiéu biét trung binh trong linh vyc nay, vi du bang séc ki

16p mong hodac HPLC hodc GC.

Néu khong c6 chi dinh khéc, ty 1¢ mol ctia cac chét phan tmg dugc st dung trong
cac phan Ung nam trong khoang tir 0,2:1 dén 1:0,2, tot hon 1a tir 0,5:1 dén 1:0,5, tét hon
nita 1a tir 0,8:1 dén 1:0,8. T4t hon 12 st dung lugng déng mol.

Néu khong c6 chi dinh khac, cac chét phan tng vé nguyén tic co thé duoc cho
tiép xuc véi nhau theo trinh tu mong mudn bat ky.

Ngudi ¢6 hiéu biét trung binh vé linh vuc nay biét duoc rang khi céc chét phan
ung hodc cac thudc thir 1a nhay Am, thi phan tng nén duoc thuc hién trong diéu kién khi
tro nhu trong khi quyén nito, va cac dung médi kho nén dugc sir dung.

Nguoi co hiéu biét trung binh vé linh vuc cling biét duge cach lam sach hdn hop
phan ung t6t nhét sau khi két thic phan Gng.

Duéi day, cac phuong 4n uu ti€én vé buéc (A) theo sang ché dugc dua ra. Can
hiéu rang cac phwong 4n wu tién néu trén va cdc phuong an can dugc minh hoa dudi day
vé bude (A) theo sang ché cin duoc hiéu 12 duogc uvu tién dudi dang timg phuong an
riéng 1€ hoac phéi hop cac phuong an v6i nhau.

Theo mot phuong an, ngudn hydro 1a nguodn hydro duge chon tir b) hdn hop
N(R)s, trong d6 R 1a H hodc Ci-Ce-alkyl, va HCOOH, ¢) HCOONa, va d) hdn hop ruou
isopropylic va -BuOK hodc -BuONa hogc -BuOLi;

Theo mot phuong an, ngudn hydro 14 hydro;

Theo mdt phuong an, ngudn hydro 1a hdn hop N(R)3; va HCOOH.

Theo mot phuong an, R 1a H;

Theo mdt phuong an khac, R 1a C1-Ce-alkyl
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Theo mét phuong 4n khéc, R 1a Ci-Cs-alkyl nhw metyl, etyl, isopropyl, n-propyl,
ter-butyl.

Theo mdt phuong 4n duge uu tién, R 1a H, etyl, isopropyl, hodc ter-butyl.
Theo mdt phuwong an duge vu tién hon, R 1a H hodc etyl.
Theo mot phuong an duge vu tién nhét, R 13 etyl.

Theo mot phuong an, ty 1€ thé tich N(R)3 so v6i HCOOH nam trong khoang 1: 2
dén 1:10.

Theo mot phuong an duge vu tién, ty 1€ thé tich N(R)3 so véi HCOOH nim trong
khoang 1: 1 dén 1:4.

Theo mot phuong 4n duge wu tién, ty 18 thé tich N(R)s so véi HCOOH ndm trong
khoang 1: 1 dén 1:3.

Theo mot phuong an khéc, ngudn hydro 1a HCOONa.
Theo mot phuong an khac, ngudn hydro 1a HCOOK.
Theo mét phuong an khac, ngudn hydro 1a hén hop rugu isopropylic, va -BuOK.

Theo mot phuong an khac, nguén hydro la hén hgp ruou isopropylic, va -
BuONa.

Theo mot phuong &n, m 1a 0;

Theo mot phuong an, m 1a 1;

Theo mdt phuong an, chét xuc tac hydro hoa 1a MXLn(y-aren)m trong d6 m la 1
va n-aren 1a vong aryl khong duoc thé hoic duoc thé bang Ci-Cs-alkyl.

Theo mdt phuong an, chét xtc tac hydro hoa 1a MXLn(n-aren)m trong do m 1a 1
va n-aren dugc chon fir benzen, p-xymen, mesitylen, 2,4,6-trietylbenzen,
hexametylbenzen, anisol, 1,5-xyclooctadien, xyclopentadienyl (Cp), norbornadien, va

pentametylxyclopentadienyl (Cp*).

Theo mdt phuong an, chét xuc tac hydro hoa 1a MXLn(n-aren)m trong d6 m la 1
va 1-aren dugc chon tr benzen, p-Xymen, mesitylen, 2,4,6-trietylbenzen,
hexametylbenzen,  anisol,  1,5-xyclooctadien,  xyclopentadienyl (Cp), va

pentametylxyclopentadienyl (Cp*).
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Theo mot phuong 4n khac, chét xuc tac hydro hoa la MXLn(n-aren)m trong d6 m
1a 1 va n-aren dugce chon tir xyclopentadienyl (Cp), va pentametylxyclopentadienyl
(Cp®).

Theo mot phuong an khac, chét xuc tac hydro hoa 1a MXLn(n-aren)m trong d6 m
1a 1 va n-aren la xyclopentadienyl (Cp).

Theo mot phuong an khéc, chét xuc tac hydro hoa 1a MXLn(n-aren)m trong d6 m

1a 1 va n-aren la pentametylxyclopentadienyl (Cp*).

Theo mot phuong an khac, chét xuc tac hydro hoa 1a MXLn(n-aren)m trong d6 m
]a 1 va n-aren dugc chon tir benzen, p-xymen, mesitylen, 2.4,6-trietylbenzen,

hexametylbenzen, anisol, va 1,5-xyclooctadien.

Theo mot phuong an, X 13 anion dugc tao ra bé‘mg cach cho M hoac MLn phan
rng v§i axit ciia anion twong ung, tot hon 12 axit clohydric, bromhydric, axit hydroiodic,

axit tetrafloboric, hodc axit hexaflophosphoric.

Theo mot phuong an khac, X duoc chon tu halogenua, hexaflosilicat,
hexaflophosphat, benzoat, sulfonat, va cac anion cua axit Ci-Ce-alkanoic, tét hon 13

format, axetat, propionat va butyrat.

Theo mdt phuong an khéc, X 1a halogenua dugc chon tur clorua, bromua, va

iodua.
Theo mdt phuong an khac, X 1a clorua hodc bromua.
Theo mdt phuong an khac, X 1a clorua.
Theo mot phuong an khéc, X 1a tetrafloborat.

Theo mot phuong an khac, Ln 12 Lnl trong d6 R 1aNH-SO2-R"! va trong d6 R!?
va R doc 1ap 1a aryl khong duge thé hogc dugce thé.

Theo mot phuong an khac, Ln 12 Lnl trong d6 R 1a NH-SO,-R"' va trong d6 R!2
va R doc 1ap 1 aryl dugce thé.

Theo mot phuong 4n khéc, Ln 13 Lnl trong d6 R'° 1aNH-SO-R'! va trong do R"2
va R doc 1ap 1a aryl khong dugc thé.

Theo mét phuong 4n khéc, Ln 1a Lnl trong d6 R'* 1a NH-SO»-R'" va trong d6 R!!
1a aryl dugc thé va R'? 1a Ce-Cro-xycloalkyl.
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Theo mot phuong 4n khac, Ln 1a Lnl va trong d6 R 1a NH-SO,-R''; va trong d6
R 14 aryl duge thé va R'2 1a aryl khong dugc thé.

Theo mot phuong 4n khac, Ln 14 Lnl va trong d6 R 1a NH-SO»-R''; va trong d6
R 14 aryl khong duoc thé va R'2 1 aryl dugc thé.

Theo mot phuong 4n khac, Ln 1a Ln1 trong d6 R'® 1a NH-SO»-R'! va trong d6 R'!
1a aryl khong dugc thé hoac duoc thé va ca hai R'? dugc lién két v6i nhau dé tao thanh

vong cacbon 3 dén 6 canh hoic vong cacbon khong no mot phan 5 dén 10 canh.

Theo mot phuong dn khac, MXLn(n-aren)m 18 MXLnl1(n-aren)m va trong dé R10
la NH-SO»-R!: va R2va R doc 1ap 12 phenyl khong duge thé hodc dugc thé bang 1
hodc 2 phan tir thé dugc chon tir halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, C3-Ce-xycloalkyl,
SOsH, va SOsNa.

Theo médt phuong an khac, MXLn(n-aren)m 1a MXLnl(n-aren)m va trong 46 X 1a
halogenua; R'? doc lap 1a phenyl, 2-metylphenyl, 3-metylphenyl, 4-metylphenyl hodc
4-metoxyphenyl; R'® 1a NH-SO»-R!! va -SO2-R!" 12 p-toluensulfonyl, metansulfonyl, 4-
benzensulfonyl, 4-triflometylphenyl-sulfonyl hodc pentaflophenyl-sulfonyl.

Theo mdt phuong 4n khac, Ln 1a Lnl trong do R'* 1a OHva R!2khéng dugc thé

hodc dugc thé aryl.
Theo mdt phuong an khac, Ln 1a Ln1 trong d6 R'? 1a OH va R*?1a aryl dugc thé.

Theo mot phuong 4n khac, Ln 1a Lnl trong d6 R'® 1a OH va R'? 14 aryl khong
duoc thé.

Theo mdt phuong 4n khac, Ln 1a Lnl trong d6 R'® 1a OH va R'* 1a Cs-Cio-
xycloalkyl.

Theo mot phuong 4n khac, Ln 1a Lnl trong d6 R!° 1a OH va ca hai R dugc lién
két v6i nhau dé tao thanh vong cacbon 3 dén 6 canh hodc vong cacbon khong no mét

phin 5 dén 10 canh.

Theo mdt phuong 4n khac, Lnl dugc do trén silica gel, dendrime, polystyren
hodc bot silic xép, vi du nhu dugc mo ta trong tai liéu cia Haraguchi, N., Tsuru, K.,

Arakawa, Y., Isuno, S. Org. Biomol. Chem. 2009, 7, 69.

Theo mot phwong an, M 1a rodi, ruteni, iridi, platin, paladi, sit hodc niken.
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Theo mot phuong an khac, M 1a rodi, ruteni, iridi, hodc platin.
Theo mdt phuong an khac, M la rodi, ruteni, hodc platin.
Theo mot phuong an khac, M la rodi, iridi, hodc platin.
Theo mdt phuong an khac, M 1a rodi, ruteni, hodc iridi.
Theo mot phuong an khéac, M 1a rodi hodc ruteni.

Theo mdt phuong an khac, M la rodi hodc iridi.

Theo mot phwong dn khac, M 1a ruteni hodc iridi.

Theo modt phuong an khac, M la paladi, sat hodc niken.
Theo mot phuong an khac, M la paladi hodc niken.
Theo mot phurong an khac, M 1a, sit hozc niken.

Theo mdt phuong an khac, M la paladi hoéc sat.

Theo modt phuong an duge vu tién, M 1a rodi.

Theo mot phwong an duoc wu tién khac, M la ruteni.
Theo mot phwong an dugc wu tién khac, M 1a iridi.

Theo mét phuong dn duge uu tién khac, M la paladi.
Theo mot phuwong an duge uvu tién khac, M la sit.

Theo mot phuong an dugc wu tién khic, M 1a niken.
Theo mdt phuwong 4n dugc vu tién khac, M 1a platin.

Theo mot phwong 4n khéc, m 1a 1 va MXLn(n-aren)m 6 cong thirc MXLnCp*,

trong d6 M la rodi, ruteni, iridi, platin, paladi, sit hozc niken.

MXLnCp*
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Theo mdt phuong an khac, Ln l1a Ln2 1a phéi tir phosphoro bét dbi.

Theo mot phuong an khac, phéi tir phosphoro bat ddi Ln2 dwoc chon tir phdi tir

monodentat hodc bidentat bt dbi, phéi tir phosphin hodc phosphit bét dbi.

Theo mot phuong an khéc, phdi tir phosphoro bAt d6i Ln2 dugc chon tir cac phéi

tir duoc liét ké sau day trong bang A hodc dugc chon tur cac chéit déng phan d6i anh

tuong ing cua ching.

Bang-A: trong d6 Cy=xyclohexyl va Ph=phenyl.
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Theo mét phuong an khac, phéi tir phosphoro bét d6i duge chon tir (R)-BINAP,
(S)-BINAP, (R)ToIBINAP, (S)-ToIBINAP, (R,R)-DIPAMP, (S,S)-DIPAMP, (1R,2S)-

(R)-(S)-Josiphos, hodc dugc chon tir cac chét dong phan d6i anh tuong tng cta chung.

Theo mdt phuong an, ty 1¢ mol cua hop chét ¢ cong thirc IIT so véi MXLn(n-
aren)m nam trong khoang 1:0,0001 dén 1:0,001.

Theo mét phwong an dugce wu tién, ty 1€ mol cta hop chét c6 cong thire III so véi

MXLn(n-aren)m nam trong khoang 1:0,001 dén 1:0,01.

Theo mot phuong 4n dugc wu tién hon, ty 1¢ mol cua hop chét c¢6 cong thirc I11

so v61 MXLn(n-aren)m nam trong khoang 1:0,001 dén 1:0,05.

Theo mot phuong 4an, nhiét dd phan Gng hydro héa & bude (A) dugc gilt trong

khoéng tir 0 dén 120°C, t6t hon 1a trong khoang tir 0 dén 85°C, tét hon 1a trong khoang
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fir 20 dén 85°C, tt hon nita 1a trong khoang tir 20° d@én 50°C, con tot hon nira 1a trong

khoang tir 0° dén 30°C, con t6t hon nita 14 ¢ 0°C.

Theo mdt phwong 4n, phan tmg hydro hoa ¢ bude (A) duge tién hanh & nhiét do
duai 0°C.

Theo mdt phwong 4n, phan tmg hydro héa & budce (A) duoc tién hanh ma khong

¢6 dung moi.

Theo mot phuong an khéc, phan tng hydro héa & bude (A) dugc tién hanh trong

dung mai.

Cac dung moi thich hop bao gdm nudc va cac hydrocacbon béo nhu pentan,
hexan, xyclohexan va ete dAu mo; cac hydrocacbon thom nhu toluen, o-, m- va p-xylen;
cac hydrocacbon dugc halogen hoa nhu metylen clorua, cloroform, 1,2-dicloetan va
clobenzen; cic rugu nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol; cac keton nhu axeton, 2-butanon; cac C,-Cs-alkandiol, nhu etylen glycol hoac
propylen glycol; cac ete alkanol nhu dietylen glycol; céc este cua axit carboxylic nhu
etyl axetat; N-metylpyrolidon; dimetylformamit; dimetyl axetamit va céac ete bao gbm
ete mach hé va ete vong, dic biét la dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-
2-metylbutan,  xyclopentylmetylete,  1,4-dioxan, tetrahydrofuran, va  2-
metyltetrahydrofuran, cu thé 1a tetrahydrofuran, MTBE, va 2-metyltetrahydrofuran. Hon

hop ctia cac dung moi néu trén cling c6 the duge sir dung.

Theo mdt phuong an dugc uu tién, dung méi duogc chon tir nudce, cac Cz-Ce-
alkandiol, cac Ci1-Ce- haloalkan, halobenzen, cac este carboxylic, N-metylpyrolidon;
dimetylformamit; dimetyl axetamit va cac ete bao gbm ete mach hg va ete vong, hodc

hdn hop cua hai hodc nhiéu chat trong s6 nay.

Theo mdt phwong an duoc wu tién khac, dung mdi dugc chon tir nudc,
dimetylformamit, toluen, tetrahydrofuran, N-metylpyrolidon, dimetyl axetamit, hodc
hon hop cta hai hoac nhiéu chét trong sd nay.

Theo mot phuong éan, ty 1€ thé tich ctia hop chat c6 cong thirc V so véi dung moi
nam trong khoang 1:40 dén 1:0.

Theo mot phuwong an khac, ty 1€ thé tich cia hop chét c6 cong thitc V so voi dung

moi nam trong khoang 1:30 dén 1:5.
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Theo mot phuong an dugc wu tién, ty 18 thé tich cua hop chét c6 cong thic V so

v6i dung moi nam trong khoang 1:20 dén 1:10, tét hon 1a 1:1.

Thoi gian phan mg & budc (A) co thé thay dbi trong khoang rong. Thoi gian
phan tmg dugc uu tién trong khoang 5 phut dén 1 ngay, tot hon 1a tir 15 phut dén 6 gio,
tot hon 1a trong khoang tir 15 phut dén 3 gio, vidu tir 1 dén 2 gio.

Theo mot phuong an, bude (A) c6 thé dugc tién hanh véi sy c6 mit cua chat hoat
dong bé miat N(R®)4X? trong d6 R® doc 1ap 1a Ci-Cx alkyl, Ci-C22 xycloalkyl, hodc aryl
khong dugc thé hoic duogc thé b:%mg halogen, va X? 1a clo, brom, iodo, hydro sulfat,

hexaflophosphat, axetat, benzoat hoac tetrafloborat.

Ciing wu tién phan Gng dugc thuc hién trong moi truong khi bao vé hodc khi tro,

vi du trong nito hodc agon.
Ul tién hon nita 13 phan (mg dugce thuc hién trong ap suit giam.
Theo mdt phuong 4n khac, phan tmg duge thuc hién trong khi quyén hydro.

Theo mdt phuong an dugc wu tién, hop chét c6 cong thirc VI thu dugc bang buéde
(A) v6i luong du chit ddng phan d6i anh >80%.

Duéi day, cac phuong an uu tién vé bude B theo sang ché dugc d& xuét. Can hiéu
rang cac phuong 4n wu tién néu trén va cac phuong an can dugc minh hoa dudi day vé
budc (B) theo sang ché cAn duogc hiéu 1a duge vu tién dudi dang timg phuong an riéng
r& hodc phdi hgp cic phuong an véi nhau.

Theo mot phuong an, buée (B) dugc tién hanh véi su c6 mat cia axit.

Theo mot phuong an, cac axit thich hop nhin chung la cac axit vo co nhu axit
flohydric, axit clohydric, axit bromohydric, axit hydroiodic, axit sulphuric, axit

phosphoric, axit percloric, hodc hon hop ciia mét hodc nhiéu chat trong sO nay.

Theo mot phwong 4n duge wu tién, axit 1a axit clohydric, axit sulphuric, axit

phosphoric, axit hydroiodic, hodc hdn hop ctia mot hodc nhiéu chét trong sb nay.

Theo mdt phuong 4n khéc, céc axit thich hop la axit Lewis, nhu bo triflorua,

nhom triclorua, sit (IIT) clorua, thiéc (IV) clorua, titan (IV) clorua, va kém (II) clorua.

Theo mdt phwong an khéc, cac axit thich hop nhin chung la cac axit hitu co nhu

axit formic, C1-Cs-alkyl-(COOH)y, hodc Ci-Cs-haloalkyl-(COOH)y, trong déylalhoac
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2; CH3SOsH, axit xitric, axit oxalic, axit p-toluensulphonic, axit axetic, axit propionic,
axit oxalic, axit toluen sulphonic, axit benzen sulphonic, axit camphor sulphonic, axit

xitric, va axit trifloaxetic, hoac hon hgp ctia mot hodc nhiéu chat trong so nay.

Theo mot phuong an dwoc uu tién, axit la C1-Cs-alkyl-(COOR)y, C;-Cs-
haloalkyl-(COOH)y, trong d6 y 1 1 hodc 2, CH3SOsH, axit xitric, axit oxalic, axit p-

toluensulphonic, hodc hdn hop ciia mot hodc nhidu chét trong sb nay.

Theo mdt phuong an khac, axit & bude (B) dugc chon tir axit clohydric, axit
sulphuric, axit phosphoric, axit polyphosphoric, axit hydroiodic, C1-Cg-alkyl-(COOH)y,
C1-Cs-haloalkyl-(COOH)y, CH3SOsH, axit xitric, axit oxalic, axit p-toluensulphonic,

hodc hdn hop ciia mot hodc nhiéu chét trong sd nay; trong d6 y 1a 1 hodc 2.
Theo mét phuong an dic biét duge vu tién, axit & bude (B) 1a axit clohydric.

Theo mot phuong an dugc wu tién, néu RA trong hop chét c6 cong thirc VI 1a
S(=0)2R%, bude (B) duge tién hanh véi su c6 mit cla axit.

Céc axit thuong dugc dung véi lugng dang mol; tuy nhién, ching ciing c6 thé
dugc stir dung véi lugng xuc tac, luong du hodc, néu thich hop, dung 1am dung moi.

Theo mot phuong an khac, buéc (B) dugc tién hanh v6i su c¢6 mit cla axit va
dém.

Pém bao gém dém chira nudc va dém khong chira nudc, va t6t hon 13 dém khong
chira nudc. Cac dém dugc uu tién bao gém cac dém dua trén axetat, phosphat hodc
format, vi du natri axetat, kali hydro phosphat, kali dihydro phosphat, hodc nhom format.

Theo mot phuong an khac, trong d6 bude (B) dugc tién hanh véi su c6 mit cua
axit con chta kim loai nhu paladi hodc platin, tdt hon 1a paladi, va khi hydro.
Theo mot phuong an, bude (B) dugc tién hanh véi su c6 mat cia bazo.

Cac bazo thich hgp ndi chung la cac hop chit vo co nhu hydroxit kim loai kiém
va kim loai kiém thd, nhu lithi hydroxit, natri hydroxit, kali hydroxit va canxi hydroxit,

Céc oxit kim loai kiém va kim loai kiém th, nhu lithi oxit, natri oxit, canxi oxit,
va magie oxit,

Cacbonat kim loai kiém va kim loai kiém thd, nhu lithi cacbonat, kali cacbonat

va canxi cacbonat.
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Theo mdt phuong an dic biét duge wu tién, bazo duge chon tir cac hydroxit kim
loai kiém va kim loai kiém thd, cu thé 1a tir nhém bao gém lithi hydroxit, natri hydroxit,

magie hydroxit, kali hydroxit, va canxi hydroxit.

Theo phuong 4n dugc dic biét wu tién khac, bazo duogc chon tir cac oxit kim loai
kiém va kim loai kiém thd, dic biét 12 tir nhém bao gém lithi oxit, natri oxit, canxi oxit,

va magie oxit.

Céac bazo thuong dugc dung véi lugng dang mol; tuy nhién, ching ciing c6 thé

duogc st dung voi lugng xuc tac hodc luong du.

Theo mot phwrong an, nhiét d phan Gng & budc (B) duge gilt trong khoang tir 0
dén 120°C, t6t hon 14 trong khoang tir 20 dén 100°C, tét hon nita 1a trong khoang tir 20°
dén 60°C

Theo mdt phurong 4n, phan tng thily phan & budce (B) duge tién hanh ma khong

¢6 dung moi.

Theo mot phuong 4n khéc, phan tmg thiy phan & bude (B) duoc tién hanh trong

dung moi.

Cac dung moi thich hgp bao gdbm nude va cac hydrocacbon béo nhu pentan,
hexan, xyclohexan va ete diu mé; cac hydrocacbon thom nhu toluen, o-, m- va p-xylen;
cac hydrocacbon dugc halogen héa nhu metylen clorua, cloroform, 1,2-dicloetan va
clobenzen; cac rugu nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol; cac keton nhu axeton, 2-butanon; cac Cz-Cs-alkandiol, nhu etylen glycol hodc
propylen glycol; cac ete alkanol nhur dietylen glycol; cac este cia axit carboxylic nhu
etyl axetat; N-metylpyrolidon; dimetylformamit; va céc ete bao gbm ete mach hé va ete
vong, dic biét la dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-2-metylbutan,
xyclopentylmetylete, 1,4-dioxan, tetrahydrofuran, va 2-metyltetrahydrofuran, cu thé 1a
tetrahydrofuran, MTBE, va 2-metyltetrahydrofuran. Hon hop cua cac dung mdi néu trén

cling c6 thé duoc st dung.

Theo mdt phuong an khac, dung mdi dugc chon tir ruou C1-Cs, nudc, Cr-Ce-
alkandiol, cac este carboxylic, N-metylpyrolidon, dimetylformamit, va cac ete bao gém

ete mach h& va ete vong, hodc hdn hgp cta hai hodc nhiéu chat trong s6 nay.
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Theo modt phuong dn khac, dung moi dugce chon tir nudc, dimetylformamit, N-
metylpyrolidon, metyl-tert-butyl-ete, metanol, etanol, isopropanol, hodc hdn hop cta hai

hodc nhiéu chat trong so nay.

Céc dung moi duge wu tién 1a cac dung moi proton, tot hon 12 cac rugu dugce chon
tir nhém bao gdm nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-

butanol.
Theo mét phuong 4n duge uu tién, dung moi 1a rugu Ci-Ca, dic biét 1a metanol.

Theo mdt phuong én, ty 1€ thé tich cua hop chat c6 cong thirc VI so voi dung mdi

nim trong khoang 1:30 dén 1:0.

Theo mot phuong an khéc, ty 1€ thé tich cia hop chéit c6 cong thirc VI so véi
dung méi nam trong khoang 1:20 dén 1:10.

Theo mot phuong an dugc vu tién, ty 1€ thé tich ctia hop chét ¢6 cong thirc VI so

v6i dung mo1 nam trong khoang 1:10 dén 1:0.

Theo mot phrong an duoc vu tién, hop chét c6 cong thirc VII thu duoc bang budc

(B) v6i lugng du chét ddng phan doi anh >80%.

Sau day, cac phwong 4n uu tién veé budc (C) theo sang che dugc dé xuat. Can hiéu
rang cac phuong 4n wu tién néu trén va cac phuong an can dugc minh hoa dudi day vé
buéec (C) theo sang ché can dugc hiéu la duge uvu tién dudi dang ting phuong an riéng

r& hodic phdi hop cic phuong an véi nhau.
Theo mot phuong an, bude (C) duge tién hanh véi su c6 mit cua bazo;

Céc bazo thich hgp noi chung la cac hop chit vo co nhu hydroxit kim loai kiém

va kim loai kiém tho, nhu lithi hydroxit, natri hydroxit, kali hydroxit va canxi hydroxit,

cac oxit kim loai kiém va kim loai kiém tho, nhu lithi oxit, natri oxit, canxi oxit,

va magie oxit,

céc hydrua kim loai kiém va kim loai kiém thd, nhu lithi hydrua, natri hydrua,

kali hydrua va canxi hydrua,

cacbonat kim loai kiém va kim loai kiém thd, nhu lithi cacbonat, kali cacbonat va

canxi cacbonat, va ca

cac bicacbonat kim loai kiém, nhu natri bicacbonat,
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cic bazo hitu co, vi du cic amin béac bon, nhu trimetylamin, trietylamin,
triisopropyletylamin va N-metylpiperidin, pyridin, cac pyridin dugc thé, nhu colidin,

lutidin va 4-dimetylaminopyridin, va ca cac amin hai vong.

Theo mdt phuong an dic biét duge uu ti€n, bazo duoc chon tir cac hydroxit kim
loai kidm va kim loai kidm thd, cu thé 1a tir nhém bao gom lithi hydroxit, natri hydroxit,

magie hydroxit, kali hydroxit, va canxi hydroxit.

Theo phuong an dugc dic biét uu tién khéc, bazo dugc chon tir cac oxit kim loai
kiém va kim loai kiém th, dc biét 1a tir nhém bao gom lithi oxit, natri oxit, canxi oxit,
va magie oxit.

Theo phuong an ddc biét dugce uu tién khac, bazo dugc chon tir cac hydrua kim
loai kiém va kim loai kidm thd, cu thé 1a tir nhém bao gom lithi hydrua, natri hydrua,
kali hydrua, va canxi hydrua.

Theo phwong 4n dic biét duoc uu tién khéc, bazo dugc chon tir c4c amit kim loai
kiém, dic biét 1 tir nhom bao gbm lithi amit, natri amit, va kali amit.

Theo phuong 4n dac biét dugc wu tién khac, bazo duoc chon tir cac cacbonat kim
loai kiém va kim loai kiém thd, dic biét 12 tir nhém bao gdm lithi cacbonat va canxi
cacbonat.

Theo phuong an dac biét duoc wu tién khac, bazo dugc chon tir cac bicacbonat

kim loai kiém, va tot hon 1a natri bicacbonat.

Theo phuong 4n ddc biét dugc uu tién khac, bazo dugc chon tir cac alkyl kim loai

kidm, dic biét 1a tir nthom bao gdm metyllithi, butyllithi, va phenyllithi.

Theo phuong 4an dac biét dugc uu tién khac, bazo dugc chon tur cac

alkylmagiehalogenua, va tdt hon 14 isopropylmagieclorua.

Theo phwong én dic biét duoc uwu tién khac, bazo dugc chon tir trimetylamin,
trietylamin, triisopropyletylamin va N-metylpiperidin, pyridin, cac pyridin duogc thé,

nhu colidin, lutidin va 4-dimetylaminopyridin, va ca cac amin hai vong.
Theo phurong 4n dac biét dugc uu tién hon, bazo la trimetylamin hodc trietylamin.

Céc bazo thuong dugce dung véi luong ding mol; tuy nhién, chung cling c6 thé

duoc st dung véi lugng xtc tac, lugng du hoac, néu thich hop, dung lam dung moi.

35



42452 36/61

Theo mdt phuong an, nhiét do phan tmg thiy phan & bude (C) duoc giit trong
khoang tir 0 dén 130°C, tét hon 1a trong khoang tir 20 dén 85°C, t0t hon nra 1a trong
khoang tir 20° dén 60°C.

Theo mot phuong an, buéce (C) duge tién hanh khi khong c6 dung moi.
Theo mot phuong an khac, bude (C) duogc tién hanh trong dung moi.

Cac dung moi thich hop bao gdbm nudc va cac hydrocacbon béo nhu pentan,
hexan, xyclohexan va ete diu mo; cac hydrocacbon thom nhu toluen, o-, m- va p-xylen;
cac hydrocacbon dugc halogen héa nhu metylen clorua, cloroform, 1,2-dicloetan va
clobenzen; cac rugu nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol; cac keton nhu axeton, hodc 2-butanon; cac C,-Cy4-alkandiol, nhu etylen glycol
hodc propylen glycol; cac ete alkanol nhu dietylen glycol; cac este cua axit carboxylic
nhu etyl axetat; N-metylpyrolidon; dimetylformamit; va cac ete bao gdm ete mach hé
va ete vong, dic biét 1a dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-2-metylbutan,
xyclopentyl metylete, 1,4-dioxan, tetrahydrofuran, va 2-metyltetrahydrofuran, cu thé 1a
tetrahydrofuran, MTBE, va 2-metyltetrahydrofuran. Hon hop cua cac dung mdi néu trén
cling c6 thé dugce sir dung.

Theo mot phwong 4n khic, dung mdi dugc chon tir rugu Ci-Cs, nudc, C2-Ce-
alkandiol, cac este carboxylic, N-metylpyrolidon, dimetylformamit, va cac ete bao gdm

ete mach hd va ete vong, hodc hon hop ciia hai hodc nhiéu chét trong sO nay.

Theo mot phuong 4n khac, dung méi dugc chon tir nudc, dimetylformamit, N-
metylpyrolidon, metyl-tert-butyl-ete, metanol, etanol, isopropanol, hodc hdn hgp ctia hai
hoic nhidu chét trong sd nay.

Cac dung moi duge wu tién 1a cac dung moi proton, tot hon 1a cac rugu duoc chon
tir nhém bao gdm nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol.

Theo mot phuwong an uvu tién, dung mdi la rugu C1-Ca, cu thé 1a etanol.

Theo mot phuong an, ty 1€ thé tich cua hop chét c6 cong thirc VII so véi dung
moi ndm trong khoang 1:30 dén 1:0.

Theo mot phuong an khac, ty 1€ thé tich cua hop chit c6 cong thuc VII so v6i

dung méi nam trong khoang 1:20 dén 1:5.
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Theo mdt phuong an dugc wu tién, ty 1€ thé tich cua hop chét c6 cong thirc VII
so v6i dung moi nam trong khoang 1:20 dén 1:10.

Theo mot phuong an dugce wu tién, hop chét co cong thirc VIII thu duge bing
bude (C) véi lugng du chit dong phan ddi anh >80%.

Sau day, cac phuong 4n uu ti€n vé buée (D) theo sang ché duoc dé xuat. Can
hiéu rang cac phwong an wu tién néu trén va cac phuong an can dugc minh hoa dudi day
vé buéc (D) theo sang ché cin duoc hiéu 13 dugc wu tién dudi dang timg phuong an
riéng r& hoac phdi hop cac phuong 4n véi nhau.

Theo mot phuong an, LG 1a OR";

Theo mot phuong an khac, LG la SR

Theo mot phuong an, R" 1 C1-Cs-alkyl khong dugc thé;

Theo mét phuong én khac, R" 1a Ci-Ce-alkyl, dugce thé bang halogen;

Theo mot phuong an khac, R" 1a aryl khong dugc thé;

Theo mot phuong an khac, R" 1a aryl dugc thé bang halogen;

Theo mot phwong 4n, nhiét do phan ing 6 bude (D) duge gitr trong khoang tir 0
dén 130°C, tot hon 1a trong khoang tir 20 dén 100°C, tot hon nita 1a trong khoang tir 70°
dén 110°C.

Theo mdt phuong an, budce (D) duoc tién hanh khong c6 dung moi.

Theo mot phuong an khac, budce (D) dugc tién hanh trong dung moi.

Cac dung moi thich hop bao gdm cic hydrocacbon béo nhu hexan, heptan,
xyclohexan va ete diu mé; cac hydrocacbon thom nhu toluen, o-, m- va p-xylen; cac
hydrocacbon dugc halogen héa nhu metylen clorua, cloroform, 1,2-dicloetan va
clobenzen; cic rugu nhu metanol, etanol, n-propanol, isopropanol, n-butanol va tert-
butanol; cac keton nhu axeton, hodc 2-butanon, cic C»-Cs-alkandiol, nhu etylen glycol
hozic propylen glycol; céc ete alkanol nhu dietylen glycol; céc este cua axit carboxylic
nhu etyl axetat; N-metylpyrolidon; dimetylformamit; va céc ete bao gém ete mach ho
va ete vong, dic biét 1a dietyl ete, metyl-tert-butyl-ete (MTBE), 2-metoxy-2-metylbutan,
xyclopentyl metylete, 1,4-dioxan, tetrahydrofuran, va 2-metyltetrahydrofuran, cu thé 1a
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tetrahydrofuran, MTBE, va 2-metyltetrahydrofuran. Hon hop cua cac dung moi néu trén

cling ¢6 thé dugc sir dung.

Theo mdt phuwong &n khac, dung moéi dugc chon tir dimetylformamit, N-
metylpyrolidon, toluen, xylen, monoclobenzen, hodc hdn hgp cta hai hoac nhiéu dung
moi nay.

Céac dung moi duge uu tién 1a cac hydrocacbon thom, tot hon 14 toluen, o-, m- va

p-xylen, monoclobenzen. Theo mot phuong an duoc vu tién, dung mdi la toluen.

Theo mot phuong an, ty 1€ thé tich ctia cac chét phan tng so v6i dung moi nam

trong khoang 1:40 dén 1:0.

Theo mot phuong an khéc, ty 1€ thé tich cua cac chét phan (mg so voi dung mdi

nam trong khoang 1:40 dén 1:5.

Theo mot phuong an dugc uu tién, ty 1€ thé tich cua cac chit phan tng so voi

dung moi nam trong khoang 1:30 dén 1:10.

Theo mot phuong an dugc vu tién, ty 1€ thé tich cua cac chat phan Gng so v6i

dung mbi nam trong khoang 1:20 dén 1:10, tét hon 1a 1:5.

Theo mdt phuong an dugc wu tién, hop chét c6 cong thirc X thu duoc bang budc

(D) v6i lugng dur chit ddng phan dbi anh >80%.

Theo mét phuong an duge wu tién hon, hop chét c6 cong thirc X thu dugc béng

bude (D) véi luong du chét ddng phan déi anh >95%.

Theo mdt phuong an khac cia sang ché, quy trinh didu ché hop chat c6 cong thic
X ¢6 héa hoc 1ap thé sau day nhu trong cong thire X-R hodc quy trinh diéu ché hop chat
c6 cong thuc X voi luong du chét dong phén d6i anh ctia chat ddng phéan ddi anh R tire
1a hop chét X-R,

Het o
R2
|
.
S N o-
it X-R

trong d6 Het, R! va R? nhu duge xac dinh ¢ day;

bao gébm it nhat cac budc,
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(A) hydro hoéa hop chét c6 cong thic V,

RA

N~

Het )H v

w

trong d6 Het, R* va W nhu dugc xac dinh & day;

v4i su ¢6 mit cua chit xuc tac hydro hoa MXLnCp* trong d6 M 1a rodi, ruteni,

iridi, paladi, sét, platin, hoéc niken,

MXLnCp*

va ngudn hydro dugc chon tir a) hydro, b) hon hop N(R)3 trong d6 R 1a H hodc
C1-Cs-alkyl, va HCOOH, ¢) HCOONa hodc HCOOK, d) hén hop rugu Ci1-Cg va t-
BuOK, t-BuONa, hogc t-BuOLi, va ¢) td hop cua hai hodc nhiéu thanh phﬁn tr a) dén
d);

dé thu duoc hop chét c6 cong thirc VI ¢6 hoa hoc 1ap thé sau day nhu trong cong
thirc VI-S,

Het /\W VI-S

trong d6 Het, R* va W nhu dugc xdc dinh trong hop chét c6 cong thuc V;

(B) thiy phéan hop chét ¢6 cong thirc VI-S nhu duge xac dinh & déy, voi su ¢6

mit cta axit hodc bazo,

d& thu duoc hop chét c6 cong thire VII ¢6 hda hoc 1ap thé sau day nhu trong cong
thire VII-S, trong d6 Het va W 1a nhu duoc xac dinh trong hop chét c6 cong thirc VI-S;
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NH,

Het /\ VII-S

w
(C) cho hop chét ¢6 cong thirc VII-S phan tmg véi R'NCS, trong d6 R!la nhu
duoc xac dinh & day,
v§i su ¢6 mat cua bazo,

dé thu duge hop chit c6 cong thirc VIII ¢6 hoa hoc lap thé sau day nhu trong
cong thirc VIII-R,

\_{ VIII-R

Het

trong d6 Het va W 1a nhu dugc xac dinh trong hop chét c¢6 cong thirc VII-S;
(D) cho hop chét ¢ cong thire VIII-R phéan Gmg v6i hop chét c6 cong thirc IX,

O o)

LG MLG
2

R X
trong d6 LG va R? nhu dugc xac dinh & day,
d8 thu duoc hop chét c6 cong thae X-R.
Vi du thyc hién sang ché

Vide xdc dinh dic tinh c6 thé dwgc thuc hién bing cach két hop séc ki 16ng hiéu
ning cao/phuong phap phd khdi (HPLC/ MS), séc ky khi (GC), bang NMR hogc bang

cac diém nong chay.
Phuong phap HPLC 1: Agilent Eclipse Plus C18, 150mmx4,6mm IDx5um
Gradien A=0,1% TFA trong nuéc, B=0,1% TFA trong axetonitril.
Luu luong = 1,4 ml/phut, nhiét do 16 cot= 30°C

Chuong trinh gradien = 10% B - 100% B - 5 phut, giit trong 2 phut, 3 phut - 10%

Thoi gian chay = 10 phut
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Phuong phap LCMS 1: Cot C18 (50 mmx3,0 mmx 3p)

Gradien A= 10mM Amoni format trong nuéc, B= 0,1% axit formic trong

axetonitril
Luu luvong= 1,2 ml/phut, nhiét do 16 cot= 40°C

Chuong trinh gradien = 10% B dén 100% B trong 1,5 pht, giit trong 1 phut 100%
B, 1 phut 10% B

Thoi gian chay: 3,75 phut

Phuong phap HPLC bét dbi 1: Cot ChiralPak IA, 150 mmx4,6 mmx 5u
Pha dong A= heptan, B= isopropanol,

Luu luong = 1,0 ml/phit, nhiét do 10 cot = 40°C

Chuong trinh gradien = 5% B dang dong; thoi gian chay: 20 phut
Phuong phéap HPLC bét dbi 2: Cot ChiralPak IC, 150 mmx4,6 mmx 5p

Pha déng A= 0,1% dietylamin trong heptan, B= 0,1% dietylamin trong

isopropanol,
Luu lugng = 1,0 ml/phut, nhiét do 10 cot = 40°C
Chuong trinh gradien = 15% B dang dong; thoi gian chay: 20 phut
Phuong phap HPLC bét ddi 3: Cot ChiralPak IA, 150 mmx4,6 mmx 5p
Pha dong A= heptan, B= isopropanol,
Luu lugng = 1,0 ml/phut, nhiét d 10 cot = 40°C
Chuong trinh gradien = 40% B déng dong; thoi gian chay: 20 phit

TH-NMR: Céc tin hiéu duoc dac trung bdi do chuyén dich hoa hoc (ppm) so véi
tetrametylsilan, bang tinh da bdi ctia ching va bang tich phén cua ching (s6 nguyén tir
hydro dugc chi ra twong tmg). Céc chit viét tit sau day dugc dung dé chi tinh da bi ctia

tin hiéu: m = da vach, q = vach bon, t = vach ba, d = vach d6i va s = vach don.

Céc chit viét tit duge sir dung 1a: h viét tét cho gio, min viét t4t cho pht, rt viét
tét cho thoi gian luu, ee viét tat cho luong du chit déng phan d6i anh va nhiét do moi

trwong 1a nhiét dg tur 22-27°C.
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Séang ché dugc minh hoa cu thé hon nho cac vi du sau day, khong nham gidi han

sang ché theo cach bat ky.

V6i céc thay ddi thich hop trén nguyén liéu ban d4u, cac quy trinh dugc mo ta
trong cac vi du sau day cé thé duoc sir dung dé thu duoc céc hop chét khéc c6 cdng thirc

VI, VII, VIII, hodc X.

Vi du 1: Didu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-ox0-6-phenyl-2,3-
dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat:

Budc 1: Didu ché 2-clo-N-metoxy-N-metyl-axetamit:

Binh bén cb dung tich 3 L c6 trang bi canh khudy Teflon, bd ngung tu hdi luu va
40 nhiét dugc nap N-metoxymetanamin hydroclorua (345g), nude (1,6 L) va hdn hop
phan ung thu dugc dugc lam lanh dén 0 dén -5°C. Sau d6, kali cacbonat (1466 g) duoc
bd sung timg phan vao hdn hgp phan tng néu trén, tiép theo 14 bd sung metyl tert-butyl
ete (1,4 L). Cloaxetyl clorua (400 g) dugc hoa tan trong tert-butyl metyl ete (0,2 L) va
bd sung timg giot vao hdn hgp phan tmg duge gitt ¢ - 5°C dén 0°C néu trén va hon hop
phan ung nay dugc khudy trong 2 gio & 0°C. Hon hop phén tmg dugc dé cho tr vé nhiét
d6 mdi truong va hai pha duoc tach ra. Lép hitu co duge 1am kho bang natri sulphat, loc
va lam bay hoi dé tao ra 2-clo-N-metoxy-N-metyl-axetamit dudi dang chét rin mau

tring (440 g, hiéu sudt 90% va do tinh khiét 98,0% bang HPLC).
Budc 2: Diéu ché 2-clo-1-(2-clothiazol-5-yl)etenon:

Binh bdn ¢b dung tich 5 L, dugc trang bi canh khudy Teflon, bd ngung tu hdi luu
va 40 nhiét duoc nap 2-clothiazol (250 g), THF (0,75 L) va hén hop phéan ung thu dugc
duoc lam lanh dén nhiét do 0 dén -5°C. Sau d6, isopropylmagie clorua lithi clorua (1,929
L, dung dich 1,3 M trong THF) duoc b sung trong 0,5 gid vao hén hop phan Gng dugc
gift & 0 dén -5°C néu trén. Sau do, hdn hgp phéan tng duge gia nhiét dén 40°C va phan
ung duoc tiép tuc & 40°C trong 2 gio. Sy tao thanh cac hop chét clo-(2-clothiazol-5-
yl)magie dugc x4c nhén bang cach 1 mot phan phan uéc cua hdn hop phén ing vai ot
va theo doi su tao thanh 2-clo-5-iodo-thiazol bang phan tich GC (mirc chuyén hoéa 96%
dugc quan sat thiy qua phan tich GC). Hon hop phan tung dugc 1am lanh dén nhiét do 0
dén -5°C va dung dich 2-clo-N-metoxy-N-metyl-axetamit (343 g) trong THF (0,25 L)
duoc bd sung timg giot vao d6. Phan Gng duogc tiép tuc & -5 dén 0°C trong 1 gio va tién

trinh phan Gng duoc theo doi bang HPLC. Hon hop phéan tng duoc ngumg phan tng
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bing dung dich nuée HC1 1,5N (1 L) & -5 dén 0 °C va sau d6 lam 4m dén nhiét do moi
truong. Hai pha dugc tach ra va pha nudc duge chiét bang metyl tert-butyl ete (2 x 300
mL). Cac 16p hitu co két hop dugc 1am kho bang natri sulfat, loc va lam bay hoi dé thu
duoc can thd. San pham tho nay duge hoa tan trong metyl tert-butyl ete (0,7 L) ¢ nhiét
d6 moi truomg va than hoat tinh (4 g) va silic oxit (80 g, ¢@ 15 60-120) duoc bd sung vio
d6. Huyén phu ddc nay duoc khudy trong 0,5 gio, loc qua phéu Buchner va rira bang
metyl tert-butyl ete (0,3 L). Dich loc dugc bay hoi dé thu dugc 2-clo-1-(2-clothiazol-5-
yl)etanon dudi dang diu mau ndu nhat (409 g, do tinh khiét 46% qua phan tich HPLC)

Bude-3: Didu ché N-[2-clo-1-(2-clothiazol-5-yl)etyliden]-2-metyl-propan-2-

sulfinamit:

Binh bdn ¢b dung tich 5 L ¢ trang bi canh khudy teflon, bd ngung tu hoi luu va
40 nhiét dugc nap 2-clo-1-(2-clothiazol-5-yl)etanon (409 g, do tinh khiét 46% theo
HPLC), THF (1,2 L), 2-metylpropan-2-sulfinamit (252,4 g) va titan(IV)etoxit (485 mL)
& nhiét 0 moi truong trong khi quyén nito. Hon hop thu dugc duge gia nhiét dén 50 °C
va duoc khudy trong 2 gio. Tién trinh phan tmg dugc theo di bang HPLC (mtc chuyén
héa >95%). Phan tmg dugc nap metyl tert-butyl ete (2,4 L), lam lanh dén 0 dén 10 °C,
ding phan ing tir tr bang dung dich nu6c HC11N (3,6 L) va khudy trong 10 phut. Hai
pha duoc tich va pha hitu co dugce rira bang nude (2 x 800 mL). Pha hitu co dugc lam
khé bang natri sulfat, loc va 1am bay hoi dé thu dugc can thd. San pham thd nay dugc
hoa tan trong metyl tert-butyl ete (1 L) ¢ nhiét do moi truong va than hoat tinh (5,5g) va
silic oxit (100 g, ¢& 15 60-120) dugc bd sung vao do. Huyén phu dic nay duge khudy
trong 0,5 gio, loc qua phéu Buchner va ria bang metyl tert-butyl ete (0,3 L). Dich loc
duoc 1am bay hoi dé thu duge N-[2-clo-1-(2-clothiazol-5-yl)etyliden]-2-metyl-propan-
2-sulfinamit dudi dang diu mau nau nhat (510 g, d6 tinh khiét 68% theo HPLC).

Buéc-4: Didu ché N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-
sulfinamit:
a) Dbiéu ché chét xuc tac rodi - RhCI[(R,R)-TsDPEN]Cp*:

Binh ba ¢b dung tich 250 mL, dugc trang bi canh khudy Teflon, ngudn nito va 40
nhiét, duoc nap [RhCLCp*]> (2,0g), (IR, 2R)-N-p-toluensulfonyl-1,  2-
diphenyletylendiamin (2,38g), diclometan (68 mL) va TEA (1,72 ml) trong khi quyén
nito. Huyén phu thu dugc dugce khudy trong 0,5 gio & nhiét do 22-27°C va nudc cht
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duoc bd sung vao d6 (40 mL). Hai pha dugc tach ra va pha hitu co duoc rira bang nudc
(40 mL). Pha hitu co dugc lam kho bang natri sulfat, loc va 1am bay hoi dé thu duogc
phan can rdn mau nau. Cin mau nu ndy dugc nghién thanh bdt v6i n-heptan (20 mL),
loc va 1am kho trong khi quyén nito dé thu duge RhCl [(R, R)-TsDPEN]Cp* dudi dang

chét rin mau do (3,4 g).
b) Diéu ché hdn hgp HCOOH-NEts:

Binh day tron, 3 b, dung tich 2 L dugc nap axit formic (275 mL, >= 99% khéi
lwong/khéi lwgng) va duge 1am lanh dén 0°C. B sung tir tir trietylamin 250 mL, >=99%

khéi lwong/khéi lugng) vao & 0°C va sir dung ngay trong phén Ung.

c) Diéu ché  N-[(1S)-2-clo-1-(2-clothiazol-5 -yi)etyl]-2-mety1—propan—2-

sulfinamit:

Binh bdn cb dung tich 5 L ¢6 trang bi bd khudy tir, nguon nito va 4o nhiét duoc
nap dimetylformamit (2,9 L) va dudi khi bang nito trong 10 phut. Sau d6, RhCI[(R,R)-
TsDPEN]Cp* (3,63g) dugc bd sung vao trong khi quyén nito & 22 dén 27 °C. B6 sung
ddng thoi vao dung dich dugc gitt trén déy, cac dung dich N-[2-clo-1-(2-clothiazol-5-
yl)etyliden]-2-metyl-propan-2-sulfinamit (170 g) duoc hoa tan trong dimetylformamit
(0,51 L), va HCOOH-NEf;3 (425 mL, theo ty 1¢ 1,1:1) 6 22 dén 27 °C trong khoang thoi
gian 0,5 gi& va hon hop thu dugc duoc khudy 622 —27 °C trong 2 gio. HPLC cho thay
mirc chuyén héa >97%. Hon hop phén tng duoc nglng phan Gmg bang nuée (3,4 L) va
chiét bang metyl tert-butyl ete (3 x 1500 mL). Pha hiru co két hop dugc 1am bay hoi dé
thu dugc N-[(lS)-2-c10-1-(2-c10thiazol-5-yl)etyl]-2-metyl-propan—2-sulﬁnamit (180g,
6 tinh khiét theo HPLC 12 80% (thoi gian lwu = 4,48 & 4,52 phit))

Buéc-5: Didu ché (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin:

Binh ba ¢ dung tich 1L c¢6 trang bi bd khudy tir, ngudn nito va 4o nhiét dugc nap
N-[(1 S)-2-clo-1-(2-clothiazol-S-yl)etyl]-2-mety1-propan—2-sulﬁnamit (180 g) va HCI
IN trong MeOH (540 mL) & nhiét d0 mdi trudong va hdn hop phan tmg dugc khudy &
22-27 °C trong 14 gio. Tién trinh phan tng dugc theo ddi bang HPLC. Céc chét hitu co
dé bay hoi dugc loai bo trong chan khong va phén con lai dugc nghién thanh bot véi
metyl tert-butyl ete (3 x 300 mL) va pha hiru co chira metyl tert-butyl ete duoc tach khoi
phan cin diu mau vang nhat. Phan cin mau vang nhat chtra (1S)-2-clo-1-(2-clothiazol-

5-yl)etanamin; hydroclorua dugc trung hoa bang dung dich nudc NaOH IN va chiét
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bang MTBE (3 x 300 ml). Pha hitu co dugc lam kho bang natri sulphat, loc va 1am bay
hoi @ thu dugc (18)-2-clo-1-(2-clothiazol-5-yl)etanamin du6i dang phan cin mau niu
(51 g; @0 tinh khiét theo HPLC 12 93% (thoi gian luu = 2,646 phut) va ee theo phuong
phap HPLC bét d6i 1 1a 72%).

Budc-6: Diéu ché (4R)-4-(2-clothiazol-5-y1)-N-metyl-thiazolidin-2-imin:

Binh ba ¢ dung tich 500 mL c6 trang bi bd khudy tir, b ngung tu hdi Iuu va 4o
nhiét duoc nap (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin (51g, 72% ee), etanol (200
ml), metyl isothioxyanat (28,53g) va trietylamin (70ml) . Hon hop thu duge duge khudy
trong 14 gio & 22-27 °C. Phan tich HPLC cho thay murc chuyén hoa >99% voi su tao
thanh (4R)-4-(2-clothiazol-5-y1)-N-metyl-thiazolidin-2-imin. Cac chét hiru co dé bay
hoi duoc loai bod trong chan khong va natri hydroxit (26g) va nudc (200 mL) dugc bd
sung vao binh phan ung. Hon hop phan tng duoc gia nhiét dén 100°C va khudy trong 2
gio. Phéan tng dugc pha loang bang nuée (200 mL) va chiét bang metyl tert-butyl ete (2
x 500 mL). Cac pha hitu co duge lam kho bang natri sulfat va lam bay hoi trong chén
khong dé thu duoc (4R)-4-(2-clothiazol-5-y1)-N-metyl-thiazolidin-2-imin dudi dang
dAu mau nau [53 g, d6 tinh khiét theo HPLC 1a 98% (thoi gian luu = 2,506 phat), m/z =
234 amu (M+H")].

Bu6c-7: Didu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-ox0-6-phenyl-2,3-
dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat:

Binh ba ¢ dung tich 500 mL, dwoc trang bi b khudy tir, bd ngung tu hoi luu va
40 nhiét dugc nap (4R)-4-(2-clothiazol-5-yl)-N-metyl-thiazolidin-2-imin (53g, 4o tinh
khiét theo HPLC 12 98%), toluen (160 mL) va dugc gia nhiét dén 110°C trong khi quyén
nito. Sau do, bis(4-clophenyl) 2-phenylpropandioat (109 g) dugc bd sung theo ba phan
vao khéi phan tmg dugc gitr & 110 °C. Sau khi khudy & 110 °C trong 2 gio, HPLC cho
thiy mirc chuyén hoa >99%. Phan ung dugc lam mat trong khoang tir 45 dén 50 °C va
chét rin mau vang nhat két ta duoc loc qua phéu nung két, rira bang metyl tert-butyl
ete (480 mL) va lam kho trong chén khong dé tao ra (3R)-3-(2-clothiazol-5-yl)-8-metyl-
7-0xo-6-phenyl-2,3-dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat [54 g, d0 tinh khiét
theo HPLC 12 98,8% (thdi gian luu = 3,86 phut), m/z = 378 amu (M+H") & luong du
cht ddng phan déi anh 99% theo phwong phap HPLC bét dbi 3).
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'H NMR (300 MHz, DMSO-d6): 3,42(s, 3H), 3,94(d, J= 12 Hz, 1H), 4,25-
4.32(m, 1H), 6,48 (d, J=8,1 Hz, 1H), 7,06-7,11(m, 1H), 7,21-7,26(m, 2H), 7.6(d, J= 7.5
Hz, 1H), 7,96(s, 1H)

Vi du 2: Didu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-ox0-6-phenyl-2,3-
dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat:

Bude-1: Didu ché N-[2-clo-1-(2-clothiazol-5-yl)etyliden]-2-metyl-propan-2-

sulfinamit:

Binh ba ¢b dung tich 0,5 L ¢6 trang bi canh khqu Teflon, by ngung tu hoi lvu va
40 nhiét duoc nap 2-clo-1-(2-clothiazol-5-yl)etanon (60 g, d¢ tinh khiét 97% theo
HPLC), THF (180 ml), 2-metylpropan-2-sulfinamit (44g) va titan(IV)etoxit (77 mL) &
nhiét d0 moi treong trong khi quyén nito. Hon hop thu dugc duoc gia nhiét dén 50 °C
va dugc khudy trong 2 gio. Tién trinh phan tng dugc theo doi bang HPLC (muc chuyén
héa >95%). Phan tmg dugc nap metyl tert-butyl ete (360 ml), lam lanh dén 0 dén 10 °C,
ding phan Gng tir tir bang dung dich nuéc HCI 1 N (540 ml) va khudy trong 10 phut.
Hai pha duoc tach va pha hitu co duge rua bang nudce (2 x 300 mL). Pha hiru co dugce
lam kho bang natri sulfat, loc va 1am bay hoi 8 thu duoc can tho. San pham tho nay
duoc hoa tan trong metyl tert-butyl ete (100 ml) & nhiét do moi truong va than hoat tinh
(1,8g) va silic oxit (5 g, cO 156 60-120) dugc bd sung vao do. Huyén phu dic nay duoc
khudy trong 0,5 gio, loc qua phéu Buchner va rira bang metyl tert-butyl ete (0,3 L). Dich
loc dugc lam bay hoi dé thu dugc N-[2-clo-1-(2-clothiazol-5-yl)etyliden]-2-metyl-
propan-2-sulfinamit duéi dang diu mau nau nhat (88 g, do tinh khiét 84% theo phuong
phap HPLC 1).

Buéc-2: Diéu ché N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-
sulfinamit:

a) Didu ché chét xtc tac rodi - RhCI[(R,R)-TsDPEN]Cp*: Chat xtic tac
dugc didu ché nhu néu trong budce-4 cta vi du 1.
b) Didu ché hdn hgp HCOOH-NEts: diéu ché nhur mo ta trong budce-4 cua

vidu 1.

¢) biéu ché N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-

sulfinamit:
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Binh bén ¢ dung tich 3 L ¢6 trang bi b khudy tir, ngudn nito va 4o nhiét dugc
nap dimetylformamit (1,5 L) va dudi khi bang nito trong 10 phut. Sau d6, RhCI[(R,R)-
TsDPEN]Cp* (1,87g) duoc bd sung vao trong khi quyén nito & 22 dén 27 °C. B6 sung
dong thoi vao dung dich duge giit trén ddy, cac dung dich N-[2-clo-1-(2-clothiazol-5-
yl)etyliden]-2-metyl-propan-2-sulfinamit (88g) dugc hoa tan trong dimetylformamit
(260 ml), va HCOOH-NEt; (220 mL, theo ty 1€ 1,1:1) ¢ 22 dén 27 °C trong khoang thoi
gian 0,5 gi& va hdn hop thu dugce duge khudy & 22 —27 °C trong 2 gio. HPLC cho thay
mitc chuyén hoa >97%. Hon hop phan tng duoc nglimg phan ing bang nude (1700 ml)
va chiét bang metyl tert-butyl ete (3 x 1000 mL). Pha hitu co két hop dugc lam bay hoi
dé thu duge N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-sulfinamit (95g)

Budc-3: Diéu ché (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin:

Binh ba c6 dung tich 1L c6 trang bi bd khudy tir, ngudn nito va 4o nhiét duge nap
N-[(18)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-sulfinamit (95g) va HCl IN
trong MeOH (285 mL) ¢ nhiét d0 moi truong va hdn hop phan ung dugc khudy & 22-
27 °C trong 14 gio. Tién trinh phan tmg dugc theo ddi bang HPLC. Céc chét hiru co dé
bay hoi dugc loai bo trong chan khong va phén con lai duoc nghién thanh bt v6i metyl
tert-butyl ete (3 x 150 mL) va pha hitu co chira metyl tert-butyl ete dugc tach khoi phan
can diu mau vang nhat. Phén can mau vang nhat chira (1S)-2-clo-1-(2-clothiazol-5-
yl)etanamin; hydroclorua dugc trung hoa bang dung dich nuéc NaOH 1IN va chiét bang
MTBE (3 x 150 ml). Pha hitu co dugc lam kho bang natri sulphat, loc va lam bay hoi
dé thu dugc (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin du6i dang phan cin mau nau (35
g; d0 tinh khiét theo HPLC 1 99,5% (thoi gian luu = 2,64 phat) m/z = 198 amu (M+H")
& ee theo phuong phap HPLC bét déi 1 12 96,2%).

Budc-4: Didu ché (4R)-4-(2-clothiazol-5-yl)-N-metyl-thiazolidin-2-imin:

Binh ba ¢ dung tich 250 mL, c6 trang bi by khqu tir, b0 ngung tu hoi luu va 4o
nhiét dugc nap (18)-2-clo-1-(2-clothiazol-5-yl)etanamin (35g, ee 96,2%), etanol (140
ml), metyl isothioxyanat (19,58g) va trietylamin (48 ml). Hon hop thu dugce duoc khudy
trong 14 gio & 22-27°C. Phan tich HPLC cho thay mic chuyén hoa >99% véi su tao
thanh (4R)-4-(2-clothiazol-5-yl)-N-metyl-thiazolidin-2-imin. Sau do, cac chét hiru co dé
bay hoi dugc loai bo trong chan khong va natri hydroxit (17,15g) va nudc (140 mL)
duoc bd sung vao binh phan tmg. Hon hop phéan tmg dugc gia nhiét dén 100°C va khuay
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trong 2 gio. Phan ung dugc pha lodng bang nuée (140 mL) va chiét bang metyl tert-
butyl ete (3 x 200 mL). Cac pha hitu co dugc lam kho bang natri sulphat va 1am bay hoi
trong chan khong dé thu dugc (4R)-4-(2-clothiazol-5-yl)-N-metyl-thiazolidin-2-imin
dué6i dang diu mau nau [41 g, do tinh khiét theo HPLC 1a 96% (thoi gian luu = 2,506
phut), m/z = 234 amu (M+H™)].

Budce-5: Didu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-ox0-6-phenyl-2,3-
dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat:

Binh ba ¢6 dung tich 500 mL, dugc trang bi bo khudy tir, bd ngung tu hoi luu va
40 nhiét duoc nap (4R)-4-(2-clothiazol-5-y1)-N-metyl-thiazolidin-2-imin (41g, 4o tinh
khiét theo HPLC 12 96%), toluen (125 mL) va dugc gia nhiét dén 110°C trong khi quyén
nito. Sau d6, bis(4-clophenyl) 2-phenylpropandioat (85 g) dugc bd sung theo ba phan
vio khéi phan tmg dugc gitt & 110 °C. Sau khi khudy ¢ 110 °C trong 2 gio, HPLC cho
thay muc chuyén héa >99%. Phan (mg dugc lam mat trong khoang tir 45 dén 50 °C va
chét rin mau vang nhat két tia duoc loc qua phéu nung két, rira bang metyl tert-butyl
ete (480 mL) va lam kho trong chin khong dé tao ra (3R)-3-(2-clothiazol-5-y1)-8-metyl-
7-0x0-6-phenyl-2,3-dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat (38 g, do tinh khiét
theo HPLC 14 99,3%, m/z = 378 amu (M+H") & ee 99% theo phuwong phap HPLC bét
doi 3).

Vi du 3: DPidu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-ox0-6-phenyl-2,3-
dihydrothiazolo[3,2-a]pyrimidin-4-i-5-olat:

Buéc-1: Didu ché N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-
sulfinamit:

a) Didu ché chét xtc téc rodi - RhCI[(R,R)-TSDPEN]Cp*: Chét xuc tic duge

diéu ché nhu néu trong bude-4 cua vi du 1.

b) Diéu ché hdn hop HCOOH-NEt3: diéu ché nhu mo ta trong bude-4 cia vi dy

¢) Pidu ché  N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-

sulfinamit:

Binh phan tmg 20L, dugc nap N-[2-clo-1-(2-clothiazol-5-yl) etyliden]-2-metyl-
propan-2-sulfinamit (1275g, 2,2 mol, do khiét theo HPLC 13 68%), dimetyl formamit
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(2550 ml) & toluen (2550 ml) va dudi khi bang nito trong 10 phut. Sau d6, RhCI[(R,R)-
TsDPEN]Cp* (7,0 g, 0,01 mol) dugc bd sung vao trong khi quyén nito. Hon hop phan
{mg dugc 1am lanh dén 0 dén 5 °C va dung dich HCOOH-NEt; méi dieu ché (375 mL,
theo ty 1€ 1,1:1) duoc bd sung timg giot trong khoang thoi gian 30 phut va khudy & nhiét
do6 tir 0°C dén 5°C trong 3 giod. Phan tmg dugc theo doi bang HPLC va ngimg phan Gmg
bang nuéc (2550 mL) va chiét bang toluen (2550 mL). Pha hitu co két hop duoc rira
bing nuéce (3 x 3750 ml) va lam bay hoi dé thu dugc N-[(18)-2-clo-1-(2-clothiazol-5-
yl)etyl]-2-metyl-propan-2-sulfinamit du6i dang can mau nau (1150 g, 46 tinh khiét theo
HPLC 14 68% (thoi gian luu = 4,70 & 4,82 phit)).

Budéc-2: Diéu ché (18)-2-clo-1-(2-clothiazol-5-yl)etanamin

Binh bén ¢6 dung tich 5L c6 trang bi b0 khqu tur, nguén nito va 4o nhiét dugc
nap N-[(lS)-2-clo-l-(2-clothiazol-5-yl)etyl]—2-mety1—propan—2—sulﬁnamit (1150 g)
dugc pha loang trong MTBE (3210 ml) va khi HCI dugc suc vao trong 1 gio ¢ nhiét do
tir 25°C dén 30°C. Tién trinh phan tmg dugc theo d5i bang HPLC. Mudi hydroclorua
két tia mau vang dugc loc ra, va phén can duoc ria béng MTBE (2 x 2000 ml) dé thu
dugc chét rdn mau vang nhat (500 g). Chét rdn mau vang nhat nay chta (1S)-2-clo-1-
(2-clothiazol-5-yl)etanamin; hydroclorua dugc didu chinh dén do pH = 8,5 dén 9 bang
dung dich nuéc NaOH 2N va chiét bang toluen (3 x 1000 ml). Cac pha hiru co két hop
duoc rira bing nuée (1L) va 1am bay hoi dé thu dugc (1S)-2-clo-1-(2-clothiazol-5-
yl)etanaminduéi dang can mau nau (370 g; do tinh khiét theo HPLC 1a 98% (thdi gian
Iuru = 2,64 phut), m/z = 198 amu (M+H") & ee 1a 93% theo phuong phap HPLC bét dbi
1).

Bué6c-3: Didu ché (4R)-4-(2-clothiazol-5-y1)-N-metyl-thiazolidin-2-imin:

Binh ba c¢b dung tich 2L c6 trang bi bd khudy tir, bd ngung tu hdi lwu va 4o nhiét
dugc nap (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin (165 g, 0,83 mol, vdi ee 93%),
metanol (400 ml), metyl isothioxyanat (91,86g, 1,25 mol) va trietylamin (225 ml, 1,67
mol) & nhiét d§ moi truong. Hon hop thu duge duoc khudy trong 14 gio & 22-27 °C.
Phan tich HPLC cho thay murc chuyén héa >99% véi su tao thanh (4R)-4-(2-clothiazol-
5-y1)-N-metyl-thiazolidin-2-imin. Sau dé, natri hydroxit (67 g, 1,67mol) va nudc (660
mL) dugc bd sung vao binh phan tng. Hon hop phan tmg dugc gia nhiét dén 65 °C va
khudy trong 2 gid. Hon hop phan tng duge chiét bang toluen (3 x 660 mL). Céc pha
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hitu co két hop duge 1am kho bang natri sulfat va lam bay hoi trong chan khdng dé tao
ra hop chat (4R)-4-(2-clothiazol-5-yl)-N-metyl-thiazolidin-2-imin du6i dang dau mau
nau (198 g, do tinh khiét 94% theo HPLC), m/z = 234 amu (M+H+)).

Budc-4: Didu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-0x0-6-phenyl-2,3-
dihydrothiazolo[3,2-a]pyrimidin-4-i-5-olat:

Binh phan tmg dung tich 20L, dugc nap (4R)-4-(2-clothiazol-5-yl)-N-metyl-
thiazolidin-2-imin (2070 g, 4o tinh khiét theo HPLC 1a 98%), toluen (4140 mL) va gia
nhiét dén 80 °C trong khi quyén nito. Sau do, bis(4-chlorophenyl) 2-phenylpropandioat
(3553 g, 8,8 mol) dugc hoa tan trong toluen (4140 ml) & 45°C va b sung timg giot vao
khdi phan Gmg dugc gitt & 80 °C. Sau khi khudy ¢ 100 °C trong 1 gio, HPLC thé hién
mitc chuyén héa >99%. Phan mg dugc lam mat dén dudi 40 °C va chat rin mau vang
nhat két tia duogc loc ra va rira bang toluen (3 x 2070 ml) dé tao ra (3R)-3-(2-clothiazol-
S-yl)-8-mety1-7-ox0-6-phenyl-2,3-dihydrothiazolo[3,2-a]pyrimidin-4-ium—5-01at dudi
dang mé thit nhét (1660 g, ¢ tinh khiét theo HPLC 1a 99% va lugng du chat ddng phan
dbi anh 1a 100%). Phan nudc cai két hop duoc chuyén sang binh phan tmg dung tich
20L, axeton (6210 ml) dugc bd sung vao va khudy & 22 — 27 °C trong 1 gio. Chét rin
mau vang nhat két tia dwoc loc ra va ria bang toluen (2070 ml x 3) dé thu duge (3R)-
3-(2-clothiazol-5-yl)-8-metyl-7 -0x0-6-phenyl-2,3-dihydrothiazolo[3,2-a]pyrimidin-4-
jum-5-olat du6i dang mé thir 2 (718 g, do tinh khiét theo HPLC 12 99% va lugng du chit
ddng phan dbi anh 1a 100% theo phuong phap HPLC bat dbi 3).

Vi du 4: Diéu ché (18)-2-clo-1-(2-clothiazol-5-yl)etanamin:

Buéc-1: Didu ché N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-

sulfinamit:

a) Diéu ché hdn hop HCOOH-NEts: diéu ché nhw m6 ta trong bude-4 cua vi dy

b) Piéu ché  N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-
sulfinamit:

Binh day tron, 3 cb, dung tich 1L dugc nap N-[2-clo-1-(2-clothiazol-5-yl)
etyliden]-2-metyl-propan-2-sulfinamit (50g, do tinh khiét theo HPLC la 85%),
dimetylformamit (100 ml), toluen (100 ml) va dudi khi bang nito trong 10 phat. Sau do,
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dime pentametylxyclopentadienyl rodi clorua (150 mg) va (1R, 2R)-N-p-
toluensulfonyl-1, 2-diphenyletylendiamin (170 mg) dugc bd sung vao trong khi quyén
nito & nhiét do moi truong. Hon hop phan tmg dugc lam lanh dén 0 dén 5 °C va
HCOOH-NEt; méi didu ché (15 mL, theo ty 1¢ 1,1:1) dugc bd sung vao va khudy trong
2 git. Phan tng duoc theo doi bang HPLC va nging phéan Gng bang nude (100 mL) va
chiét bang toluen (200 mL). Pha hiru co két hop dugce rira bang nude (3 x 20 ml) va lam
bay hoi dé thu duoc N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-
sulfinamit dudi dang phﬁn can mau nau (49 g, do tinh khiét theo HPLC 1a 88%).

Buée-2: Diéu ché (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin:

Binh bdn ¢ dung tich 5L c6 trang bi bd khudy tir, ngudn nito va 4o nhiét duoc
nap N-[(1S)-2-clo-1-(2-clothiazol-5-yl)etyl]-2-metyl-propan-2-sulfinamit (49 g) dugc
pha loang trong MTBE (147 ml) va khi HCI dugc suc vao trong 15 phut & nhi€t 4o tu
25°C dén 30°C. Tién trinh phan tmg dugc theo ddi bing HPLC. Mudi hydroclorua két
tua mau vang dugc loc ra, va phén can duoc rura b:?mg MTBE (2 x 100 ml) dé thu dugc
chit rin mau vang nhat (35 g). Chét ran mau vang nhat nay chira (1S)-2-clo-1-(2-
clothiazol-5-yl)etanamin; hydroclorua dugc didu chinh dén do pH = 8,5 bang dung dich
nude NaOH 2N va chiét bang toluen (3 x 80 ml). Céc pha hitu co két hop duoc rira bang
nuée (100 ml) va lam bay hoi dé thu duoc (1S)-2-clo-1-(2-clothiazol-5-yl)etanamin
duéi dang cin mau nau (30 g; m/z=198 amu (M+H"), d¢ tinh khiét theo HPLC 12 98,5%
va ee 12 99% theo phuong phap HPLC bat dbi 1).

Vi du 5: Didu ché (3R)-3-(2-clothiazol-5-y1)-6-(3,5-diclophenyl)-8-metyl-7-oxo-
2,3-dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat:

Quy trinh twong ty nhu quy trinh duwoc mo ta & bude 4 cua vi du 3 duogc tuan theo.
Phan ung dugc thuc hién bang cach st dung (4R)-4-(2-clothiazol-5-yl)-N-metyl-
thiazolidin-2-imin (1 g, d tinh khiét theo HPLC 1a 96%), toluen (3 mL) va bis(4-
clophenyl) 2-(3,5-diclophenyl)propandioat (2,8 g) dé thu duogc (3R)-3-(2-clothiazol-5-
yl)—6-(3,5-diclophenyl)-8-metyl-7-ox0-2,3-dihydrothiazolo[3,2-a]pyrimidin—4-ium-5-
olat (1,1 g va luong du chét ddng phan ddi anh 1a 94% theo phwong phap HPLC bat d6i
3 (thoi gian Ivu = 5,01 phat), m/z = 448 amu (M+H+))

Vi du 6: Didu ché (3R)-3-(2-clothiazol-5-yl)-6-(4-metoxyphenyl)-8-metyl-7-
0x0-2,3-dihydrothiazolo[3,2-a]pyrimidin-4-ium-5-olat:
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Quy trinh tuong tw nhu quy trinh dugc mo ta & bude 4 cia vidu 3 dugc tuan theo.
Phan tng dugc thuc hién bang cach st dung (4R)-4-(2-clothiazol-5-yl)-N-metyl-
thiazolidin-2-imin (1 g, do tinh khiét theo HPLC 1a 96%), toluen (3 mL) va bis(4-
clophenyl) 2-(4-metoxyphenyl)propandioat (2,6 g) dé thu dugc (3R)-3-(2-clothiazol-5-
yl)-6-(4-metoxyphenyl)-8-mety1—7-0xo-2,3-dihydrothiazolo[3,2-a]pyrimidin—4-ium—5-
olat (1,1 g va luong du chét ddng phan dbi anh 1a 95% theo phuong phap HPLC bét dbi
3 (thoi gian lvu = 3,85 phat), m/z = 408 amu (M+H+))

Vi du 7: Didu ché (3R)-3-(2-clothiazol-5-yl)-8-metyl-7-0x0-6-[3-
(triﬂometyl)phenyl]-2,3-dihydrothiazolo[3,2-a]pyrimidin—4-ium—5-01at:

Quy trinh trong ty nhu quy trinh duge mo ta & budce 4 cua vi du 3 dugc tuén theo.
Phan g dugc thuc hién bang cach sir dung (4R)-4-(2-clothiazol-5-yl)-N-metyl-
thiazolidin-2-imin (1 g, dd tinh khiét theo HPLC 1a 96%), toluen (3 mL) va bis(4-
clophenyl) 2-(3-(triflometyl)phenyl)propandioat (2,7 g) d thu dugc (3R)-3-(2-
clothiazol-S-yl)-8—metyl-7—0xo-6-[3-(triﬂometyl)phenyl]-2,3-dihydrothiazolo[3,2-
a]pyrimidin-4-ium-5-olat (1,05 g & luong du chat dong phan di anh la 97% theo
phuong phap HPLC bét dbi 3 (thoi gian Ivu = 4,66 phit), m/z = 446 amu (M+H+)).

52



42452 53/61

YEU CAU BAO HO

1.  Quy trinh diéu ché hop chét pyrimidini quang hoat c6 cong thirc X

o)
R1\N R2
S*\NJ o
\H7*<Het X

trong do
C* la nguyén tir cacbon bat ddi ¢6 cAu hinh S hoic R;

R! 1a C1-Cs-alkyl, C3-Cg-xycloalkyl, C2-Ca-alkenyl hodc -CHz-phenyl, cac nhom nay
khong duoc thé hodc dugc thé bang halogen hodc Ci-Ca-alkyl;

R? 1a vong cacbon hodc di vong no, khong no mot phﬁn hodc thom 5 hodac 6 canh,

trong d6 vong nay khong duoc thé hodc duoc thé bang R?;
Het dugce chon tir D-1, D-2, va D-3:

(R, (R3),

N
NNy (R, N A

D-1 D-2 D-3

trong do

R? mdi nhém doc 1ap 1a halogen, Ci1-Cs-haloalkyl, Ci-Cs-alkoxy, C1-Cs-alkylthio,
hodc phenyl;

n 120, 1hoac 2, va
#  biéu thi lién két trong cdng thirc X;

R2 1a halogen, Ci-Ce-haloalkyl, Ci-Ce¢-haloalkoxy, OR®, C(=O)ORS, C(=O)NRP’RS,
phenyl, hodc pyridyl, cac nhém nay khong duoc thé hoic dugc thé bang halogen, Ci-
Ce-haloalkyl hoac C1-Cs-haloalkoxy;

R® 14 hydro, Ci-Ce-alkyl, C1-Cs-haloalkyl, Ci-Ce-alkoxy, hoac Ci-Cs-haloalkoxy;

R® 14 hydro, Ci-Cs-alkyl, Ci-Cs-haloalkyl, hoac Ci-Ce-xycloalkyl;
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trong d6 hai nhom duge lién két cip d6i RR? ciing v6i nguyén tir ma chiing lién két co

thé tao thanh di vong no, khong no mat phﬁn hoac thom 3 dén 7 canh;
quy trinh nay bao gdm it nhit bugc:

(A) hydro hoa hop chét c6 cong thirc V,

trong do

RA  1a S(=0)oR%, P(=0)(R¥)2, C1-Cs-alkoxy, hodc -CHa-phenyl, trong d6 phenyl khong

duoc thé hoac dugc thé bé“mg halogen, metoxy, hoac nitro; va
R* 1a Ci-Csalkyl hodc aryl khong dugce thé hodc dugc thé béng halogen; va
0 la 1 hodc 2;

W 1a halogen, hydroxy, O-p-toluensulphonyl, O-metansulphonyl, hodc O-

triflometansulphonyl;

Het 1a nhu dugc xé4c dinh trong hop chit ¢ cong thirc X;
v6i su ¢6 mat cta chit xac tac hydro héa MXLn(n-aren)m,
trong do

M la kim loai chuyén tiép thuoc nhém VIII d&én nhom XII ciia bang hé thng tuan

hoan;

X  laanion;

m 1a0hodc 1;

Ln laLnl hoac Ln2,
trong d6

Lnl 1a phéi tir bat d6i c6 cong thire Lnl
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trong do

C* la nguyén tu cacbon bat dbi c6 cAu hinh S hoic R;

R0 1a OH hoic NH-SO2-R!!; trong d6

Ln1

55/61

R!! 13 aryl khéng dugc thé hodc duge thé dc 1ap v6i nhau bing halogen, Ci-Cio-alkyl,
C;-Cs-alkoxy, C3-Ce-xycloalkyl, SO3H, hodc SO3Na

hoac

R! 1a C1-Cio-perfloalkyl, hoic R*RN trong do R'? va R' doc 1ap 1a Ci-Cio-alkyl

khong duge thé hodc dugce thé bang Ce-Cio-aryl, hodc R!3 va R mbi nhom doc lap la

Ce-Ciro-xycloalkyl;

R12 doc lap 1a vong Ce-Cio-aryl hodc vong Cs-Cro-xycloalkyl, trong d6 vong nay khong
duoc thé hodc duge thé doc 14p voi nhau bang halogen, C1-Cio-alkyl, C1-Ca-alkoxy, Cs-
Ce-xycloalkyl, SOsH, hodic SO:Na, hogc ca hai R'? dugc lién két v6i nhau dé tao thanh

vong cacbon 3 dén 6 canh hoic vong cacbon khéng no mot phan 5 dén 10 canh;

Ln2 la phdi tir phospho bat dbi;

va ngudn hydro dugc chon tir a) hydro, b) hdn hop gdm N(R)s trong d6 R 12 H hoac Ci-
Ce-alkyl, va HCOOH, ¢) HCOONa hodc HCOOK, d) hén hop gé)m ruou Ci-Cg va t-

BuOK, -BuONa, hoiic t-BuOLi, va €) td hop ciia hai hogc nhiéu ngudn tir a) dén d);

@8 thu duge hop chit c6 cong thirc VI,

trong do C* la nguyén tir cacbon bét ddi c6 cau hinh S hodc R;

RA, Het va W 1a nhu dugce xé4c dinh trong hop chat c6 cong thic V.

R

HN-"

H
Het 7 * Vi

w
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2. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdm budc (B) thity phan
hop chét c6 cong thirc VI nhu dugc xac dinh trong diém 1, v6i su c6 mit cua axit hodc

bazo, dé thu dugc hop chét co cong thire VII,

NH,

H
Het 7«

w Vil

trong d6 C*, Het, va W 1a nhu duoc x4c dinh trong hop chét c6 cong thirc VI.
3. Quy trinh theo diém 1 hoic 2, trong d6 quy trinh ndy con bao gbm cic bude:

(C) cho hgp chét ¢6 cong thire VII nhu duge xac dinh trong diém 2, phan tng véi
RINCS, trong d6 R!1a C1-Cs-alkyl, C3-Ce-xycloalkyl, Co-Cs-alkenyl hodc -CHa-phenyl,
cac nhoém nay khong duoc thé hodc duogc thé bang halogen hodc C1-Cs-alkyl; voi su 6

mit ctia bazo dé thu dugc hop chit c6 cong thire VIIL,

1
R
\N

S)LNH
\_7*4 Vil

H Het

trong d6 C*, Het va R! 1a nhu dugc xac dinh trong hop chét c6 cong thirc X;

(D) cho hop chét c6 cong thire VIII phan ing v6i hop chét c6 cong thirc IX

trong do,

LG 1a nhém rdi chuyén duge chon tir halogen, OR" va SRY; trong d6

R" 1a C;-Ce-alkyl hodc aryl, khong dugc thé hodc duoc thé béng halogen;
R? la nhu dugc xac dinh trong hop chét c6 cong thirc X trong diém 1;

dé thu dugc hop chit c6 cong thitc X nhu dugc xac dinh trong diém 1.
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4. Quy trinh theo diém 1, trong d6 & bude (A) phéi tir phosphoro bat d6i Ln2 dugc

chon tir cac phéi tr duoc liét ké trong bang A sau day hodc dugc chon tir cac chét déng

phan d6i anh tuong tng cia chung,

Bang A: trong d6 Cy=xyclohexyl va Ph=phenyl

S6 | Chu tric Tén
tha
tu
1. @ (R,R)-
Q DIPAMP
©/ ~ " CH 5
2. H  peny, | (RR)-
NORPHOS
o P(Ph) 5
3. Q O | G.S-DIPAMP
chégp ,l 5 Hs
4, O (5.5)-BPPM
NES
5 A(O ;CP(R) , | (5,S)-DIOP:
° PR) , | R=Ph
(S,S)‘CY‘
DIOP:
R=Cy
(S,5)-MOD-
DIOP:
R=3,5-(CH3)2-
4-(CH30)CsH2
6 (S)-BINAP:
O, | e
Seadir
TolBINAP:
R=4-CH3CsH4
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S
thir
tu

Cau trac

Tén

(S)-
XyIBINAP:
R=3,5-(CH3)2-
CeHs

PR’ O PR) 2
PR
O PR) 2

(S)-BICHEP:
R=Cy; Rl=
CH3;

(S)-
BIPHEMP:
R=Ph; Rl=
CH;

(S)-BIPHEP:
R=Ph; Rl=
OCH3

Cy
|
Cy P
PPh2

cox

(S.S)BCPM:
X=0C(CHz)s

(S58)-
MCCPM:
X=NHCHj3

PPh2
PPh2

(S.5)-BDPP

10

Ph2P PPh2

N

g

(S>S)-
PYRPHOS

11

(S,S)-Me-BPE:
R=CH3
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S§ | Chu trac Tén S6 | Chu tric Tén
thor tha
tu tu
(S.S)-iPr-BPE: (R)-(S)-CyPF-
R=iso-(CH3)3 PCyna:
R=R'=Cy
12 R, (S,S)-Me- 18 CHEt , (S,S)-

DuPhos:

Se e F
) e
RQ (S.S)-Et- @'

- FerroPHOS

9

DuPhos: CHE ,
R=Cals 19 | e, _m FERRIPHOS
(S.,8)-iPr- é
DuPhos: o
R= iso-(CHs)3
13 | o 9. (S)-0-Ph- e
MeO O PPh2 HexaMeO- 20 R P p . CH, (S,S)- BisP*
MeO PPh2 BIPHEP H 3Cl __/ \R
MeO 1. Ph (S}S)_tBu_
BisP*:
14 S,S)BINAPH
;: gNé R=tBu
o (S,8)-Ad-
15 | 0. (R,R)-BCIP B(;SP*: ) 1R=1-
ooz adamanty
- (S,S)'CY'
16 . . (R,S,S,R)- BisP*: R=Cy
i DIOP* 21 (S,S,R.R)-
PPh2 s>
7<0’§ W TangPhos
%—Bu t-Bu:
17 P2 (R)-(S)-
@J Josiphos: 22 e
e R=Cy, R'=Ph PHENOPHOS
PR 2
@ (R)-(S)-PPF-t-
Buz: R=#-Bu,
R=Ph 23 » | (5)-Ph-o-
(R)-(S)- OO "2 | NAPHOS
Xyliphos:
R=3,5'M62' OO Ph Fen2
CeHs, R'=Ph

58



42452 50/61

S6 | Chu tric Tén S§ | Chu trac Tén
th tha
tu tu
24 (R)-spirOP (S)-Cp,Cp-
OPPh2 oxoProNOP:
+11OPPh2 R=Cp
28 | Pn Ph (1R,2S)-
25 DIMOP BN ’
’c}o - . |DPAMPP
PlPh2 PlPh2

/OPPh2
oz

o]

29 (R)-BDPAB:
CO NHPAr2 Ar:Ph

26 « | BINAPO: R=H
I L (I | ®-Xyl-BDP:

o [ b

. OPPh2 gl)ﬁAég. M62C6H3
R=Ph 30 (R)-Hs-

o (S) e ‘O NHPPh2 BDPAB

- y’ y_ NHPPh2
o o .
’J(R)z . oxoProNOP: ‘O

R=Cy

5.  Quy trinh theo diém 1, trong d6 n-aren dugc chon tir benzen, p-Xymen, mesitylen,
1,3,5-trietylbenzen, hexametylbenzen, anisol, 1,5-xyclooctadien, xyclopentadienyl

(Cp), norbornadien, va pentametylxyclopentadienyl (Cp*).

6.  Quy trinh theo diém 1, trong d6 MXLn(n-aren)m 1& MXLn1(n-aren)m va trong do
R0 ]a NH-SO»-R!!: v R12 va R!! doc 1ap 12 phenyl khong duge thé hoge duge thé bang
1 hogc 2 phan tir thé dwoc chon tir halogen, Ci-Cs-alkyl, Ci-Cs-alkoxy, Cs-Ce-
xycloalkyl, SOsH, va SO3Na.

7. Quy trinh theo diém bat ky trong sb cac diém 1, 5 va 6, trong d6 MXLn(n-aren)m
1a MXLn1(n-aren)n, va trong d6 X la halogenua; R!? doc 14p 1a phenyl, 2-metylphenyl,
3-metylphenyl, 4-metylphenyl hodc 4-metoxyphenyl; R'°1a NH-SO-R'! va-SO,-R'" 1a
p-toluensulphonyl, metansulphonyl, 4-benzensulfonyl, hoac pentaflophenyl-sulfonyl.

8. Quy trinh theo diém bét ky trong s6 cac diém 1 va 5 dén 7, trong @6 m 1a 1 va
MXLn(n-aren)m c6 cong thitc MXLnCp*, trong d6 M la rodi, ruteni, iridi, paladi, sat,

platin, hodc niken.
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MXLnCp*

9.  Quy trinh theo diém bt k¥ trong sd cac didm 1 va 5 dén 8, trong d6 M 1a rodi,

ruteni, hodc iridi.

10. Quy trinh theo diém 2, trong d6 axit & budc (B) dugc chon tir axit clohydric, axit
sulphuric, axit phosphoric, axit polyphosphoric, axit hydroiodic, C1-Cs-alkyl-(COOR)y,
C1-Cs-haloalkyl-(COOH)y, CH3SOsH, axit xitric, axit oxalic, axit p-toluensulphonic,
hodc hdn hgp cua hai hodc nhidu cht nay; trong d6 y 1a 1 hogc 2.

11. Quy trinh theo diém 1 hodc 3, trong d6

R! 1a C;-Cs-alkyl, C3-Ce-xycloalkyl, hodc C»-Cs-alkenyl, khong dugc thé, hodc duogc
thé bang halogen.

12. Quy trinh theo diém 1 hoic 3, trong d6
R?  1a phenyl, pyridinyl hodc thiophenyl, khong dugc thé hoge dugc thé bang R*.

13.  Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 Het 1a D-2 trong

do nla 0 va R? 1a halogen.
14. Hop chit quang hoat c6 cong thire VI

RA

HN-"

H
Het 7 * VI

w

trong do
C* languyén tir cacbon bét dbi c6 cdu hinh S hodc R;

va trong d6 Het, W, va R* 13 nhu dugc xac dinh trong hop chét co6 cong thire VI theo

diém 1.
15. Hop chét quang hoat c6 cong thuc VII
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NH,

Het
W Vi

trong d6

C* 1a nguyén tr cacbon bat ddi c6 chu hinh S hodc R;

va trong d6 Het 1a D-2 hodc D-3 nhu dugc xé4c dinh trong diém 1;

W 14 nhu duoc xac dinh trong hop chét ¢6 cong thirc VII theo diém 2.

16. Hop chit quang hoat c¢6 cong thirc VIII

trong do
C* languyén tu cacbon bét dbi co6 cau hinh S hoic R;
Het 1a nhu dugc xéac dinh trong hop chét c6 cong thic VIII theo diém 3;

R! 1anhu duoc xac dinh trong hop chét co cong thue VIII theo diém 3, hoic nhu duoc

x4c dinh trong diém 11.
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