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Tinh trang k§ thuit ciia sang ché

Hop chét ¢6 hoat tinh sinh hoc giéng retinoit 4 duwoc md ta. Nghién ctru can 1am
sang véi rexinoit, 1a chét chu van cta thu thé retinoit X (RXR), dé nghi hoat hoa chon
loc RXR, diéu bién chirc ning lién quan dén biét hoa, tre ché tang trudng té bao, chét té
bao va di cin, ¢6 thé hitu ich dé diéu tri nhiéu bénh lién quan véi chirc ning sinh héa
duge diéu bién boi RXR.

Ban chit ki thuit ciia sang ché

Sang ché dé xuét hop chit hitu ich dé didu ché hop chit c6 hoat tinh sinh hoc
gidng retinoit. Theo mot phuong éan, (2E,4E)-3-metyl-5-((18,25)-2-metyl-2-(5,5,8,8-
tetrametyl-5,6,7,8-tetrahydronaphtalen-2-yl)xyclopropyl)penta-2,4-axit dienoic (hop

chit A) dugc mo ta.

Hop chat A

Sang ché con dé xuét quy trinh tbng hop dé didu ché hop chat A.

Theo mot khia canh, hop chit 38 hoic hop chét A duoc didu ché bang quy trinh

bao gém mot hodc nhiéu bude téng hop nhu dugc thé hién trén Fig. 2.

Theo khia canh khac, hop chét 38 hodc hop chét A duoc didu ché bang quy trinh

bao gdm mdt hodc nhiéu bude tdng hop nhu dugce thé hién trén Fig. 3.

Theo khia canh khac nita, hop chét 38 hogc hop chét A dugc didu ché bang quy

trinh bao gdm mot hodc nhidu buéde tdng hop nhu duge thé hién trén Fig. 4.

Theo khia canh khac nita, hop chét 38 hodc hop chat A duoc diéu ché bang quy
trinh bao gdm mot hodc nhidu budc téng hop nhu duge thé hién trén Fig. 5.
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Theo khia canh khac, hop chit 38 hoidc hop chét A duge didu ché bang quy trinh
bao gdm mot hoic nhidu bude tong hop nhu duge thé hién trén Fig. 6.

M ti vin tit hinh vé

Fig. 1 thé hién dudng téng hop d& didu ché hop chat A.

Fig. 2 thé hién dudng tong hop dé diéu ché hop chit A.

Fig. 3 thé hién duong tong hop dé diéu ché hop chat A.

Fig. 4 thé hién dudng tdng hop dé diu ché hop chit A.

Fig. 5 thé hién duong tong hop dé diéu ché hgp chat A.

Fig. 6 thé hién dudng tong hop dé diéu ché hop chat A.

MO ta chi tiét sang ché
Pinh nghia

“Sir dung” nhu duge dung trong ban mo ta nay dung dé chi viéc st dung hop chét
khi can dé dat dugc tdc dung mong mudn.

Thuét ngit “alkyl” dung dé chi hydrocacbon bdo hoa mach thing hodc phan nhanh
c¢6 sb nguyén ti cacbon duoc chi dinh. Sb nguyén tir cacbon trong phan tir thé alkyl c6
thé dugc biéu thi bang tién t6 “Cx.y”, trong d6 x 13 s6 nguyén tt cacbon tbi thiéu vay 1a
s6 nguyén tir cacbon t6i da trong phan tit thé. Twong tu nhu vay, mach Cx c6 nghia la
mach alkyl chira x nguyén tir cacbon.

Thuét ngit “alkenyl” dung dé chi gbc hydrocacbon chua bao hoa mach thing hodc
phan nhanh (vi dy, it nhAt 12 mt, it nhét 14 hai, it nhét 1a ba, hogc it nhéat 14 bdn do chua
bio hoa, tirc 12 lién két ddi cacbon-cacbon) c6 s6 nguyén tir cacbon duoc chi dinh. S6
nguyén tir cacbon trong phan ttr thé alkenyl c6 thé dugce biéu thi bang tién t6 “Cx.y”,
trong d6 x la s6 nguyén tir cacbon t6i thiéu va y 1a s6 nguyén tir cacbon t6i da trong phan
t thé. Tuong ty nhu vdy, mach Cx c6 nghia la mach alkenyl chira x nguyén tir cacbon.

Thuét ngit “aryl” dung dé chi dén hé vong carboxyclic don hodc da vong chira
mdt hodc nhiéu hé vong thom cé s6 nguyén t cacbon dugc chi dinh. S6 nguyén ti
cacbon trong phan ti thé aryl c6 thé dugc biéu thi biang tién t6 “Cxy”, trong d6 x 12 sd
nguyén tir cacbon ti thibu va y 1a s6 nguyén tir cacbon td1 da trong phéan tir thé. Tuong
tu nhu vy, mach Cx c¢6 nghia 1a mach aryl chira x nguyén tir cacbon.
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“T4 dugc” nhu duogc sir dung trong ban mo ta nay bao gdm phu gia twong thich
v& mit sinh 1y hitu ich dé didu ché duogc phém. Vi du vé chét mang va ta dugc dugc

dung vi du c6 thé duoc tim théy & Remington Pharmaceutical Science, 16t Ed.

“Halogen” ho#c “halo” dung dé chi géc flo, clo, bromo hodc iodo. Tét hon 13,

halogen la flo, clo, hodc bromo.

“Chét mang duoc dung” c6 nghia 1a chit mang hitu dung dé didu ché dugc pham
ma: thudng teong thich véi cac thanh phan khac cua ché phim, khong gy kho chiu cho
ngudi nhan va ciing khong phai khong dugc mong mudn vé mit sinh hoc hodc khac.
“ChAt mang duoc dung” bao gdm ca mot va nhidu hon mot chit mang. Phuong an bao
gé)m chét mang dé st dung tai chd, mit, ngoai dudng tiéu hoa, tiém tinh mach, tiém bép,
ngim dudi ludi, miii va miéng. “Chét mang dugc dung” cling bao gdm chét dé didu ché

chét phén tan c6 nudc va bt vo tring dé tiém hodc phén tan.

“Luong tac dung chita bénh” nhu dugc sir dung trong ban md ta nay ding dé chi
lidu lwong hop chét hodc ché phdm tac dung anh hudng, gidm hodc e ché hoat tinh
hodc ngin chdn hoat héa thu thé nhu dugc mo ta trong ban md ta nay. Thuét nglt nay
nhu duoc st dung trong ban md ta nay cling co thé dung dé chi lugng tac dung mang lai
tac dung in vivo mong muén & dong vat, tot hon 13, nguoi, ma khong hoat hoa déng ké

RAR.

Hop chit

Axit (2E,4E)-3-metyl-5-((lS,2S)-2-metyl-2—(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-y1)xyclopropyl)penta-2,4-dienoic 1a retinoit dic hiéu RXR (trong
ban mo t niy ding dé chi hop chit A). Hop chit A c6 hai tim khong d6i xtng, va ¢
chu truc lap thé tuyét d6i 14 S,S. Quy trinh tong hop dé didu ché hop chit A, cling nhu
str dung hop chit A, da dugce md ta trude day.

Mic du ban mo ta d@ xuét quy trinh dé didu ché hop chét A, van tiép tuc can hop
chét va phuong phap tdng hop @8 diéu ché hop chit A ma dAn dén sy cai thién cia, it
nhét 13, tbng ning suét, lugng du chét ddng phan dbi anh, chi phi trong qua trinh tong
hop, su an toan trong qua trinh tdng hop, tién loi trong qua trinh tong hop, hodc phan
1ap hop chét.
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Sang ché @& xuét hop chét hitu dung d& diéu ché axit (2E,4E)-3-metyl-5-((1S,2
S)-2-metyl-2-(5,5 .8, 8-tetrametyl-5,6,7,8-tetrahydronaphtalen-2-yl)xyclopropyl)penta-
2,4-dienoic (hop chét A).

Vi vy, theo mdt khia canh, sang ché dé xuit hop chét, trong d6 hop chét nay la:
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07 OEt, 07 “OH, ,
hodc mudi, hydrat, hodc solvat ctia no.

Theo khia canh khéc, sang ché dé xuét hop chét co6 cong thuc I:

o
\
\_ /P/Y\COZW
0y
(Ia),

hodc mudi, hydrat, hodc solvat cua nd,
trong d6 R! 1a Ci-0-alkyl; Cio-alkyl dugc thé bang mot hodc nhiéu phan tir thé
duge chon doc 1ap tr —NHa, —NH(Ci-10-alkyl), —N(C1-10-alkyl)(Ci-10-alkyl), —OH,
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halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, —O-(Ci-10-alkyl), hoic —O-(Ci-10-
haloalkyl); Ci-20-alkenyl; Ci-20-alkenyl dugc thé béng mot hoac nhiéu phﬁn tr thé duoc
chon doc lap tr —NH,, —NH(Ci-i0-alkyl), —N(Ci-10-alkyl)(Ci-10-alkyl), —OH,
halogen, —Ci-10-alkyl, —Ci1o-haloalkyl, —O-(Ci-10-alkyl), hoic —O-(Ci-10-
haloalkyl); Ce-14-aryl; hodc Ce-1s-aryl dugc thé bing mot hodc nhiéu phén tir thé duoc
chon doc lap tr —NHz, —NH(Ci-i0-alkyl), —N(Ci-10-alkyl)(C1-10-alkyl), —OH,
halogen, —Ci-10-alkyl, —Cr-1¢-haloalkyl, —O-(Ci-10-alkyl), hodc —O-(Ci-10-
haloalkyl).

Theo khia canh khac, sang ché dé xut hop chat c6 cong thirc I:

o
\
\ ]
(@)
@,
hodc mudi, hydrat, hodc solvat cta no,

trong d6 R! 1a C40-alkyl, C1-20-alkenyl, hogdc Cs.16-aryl.

Theo khia canh khéac, sang ché dé xut hop chit c6 cong thue II:

HsC
H
S
A
0~ “OR!
D),

hoac mudi, hydrat, hodc solvat cua nd,
trong d6 R! 1a C4a0-alkyl, C1-20-alkenyl, hodc Ce-16-aryl.

Theo khia canh khac, sang ché dé xut hop chat c6 cong thire I1I:
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(IITa),

hodc muoi, hydrat, hodc solvat cua no,

trong d6 R! 1a Ci0-alkyl; Cao-alkyl dugc thé bang mot hoic nhiéu phén tir thé
duoc chon doc 14p tr —OH, halogen, —Ci10-alkyl, —Ci-10-haloalkyl, —O-(Ci-10-
alkyl), hodc —O-(Ci-10-haloalkyl); Ciz0-alkenyl; Ci-20-alkenyl dugc thé bang mot hodc
nhiéu phén tir thé dugc chon ddc 1ap tir —OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl,
—0-(C110-alkyl), hosic —O-(C1-10-haloalkyl); Ce-14-aryl; hodc Ce-14-aryl duge thé bang
mot hodic nhidu phan tr thé dugce chon doc 18p tir —OH, halogen, —Ci-10-alkyl, —Ci-
10-haloalkyl, —O-(Ci1-10-alkyl), hodc —O-(Ci-10-haloalkyl).

Theo khia canh khac, sang ché @ xuét hop chit c6 cong thire I1I:

(I1D),

hodc mubi, hydrat, hodc solvat ctia no,
trong d6 R! 12 Cao-alkyl, Ci-20-alkenyl, hodc Ce-16-aryl.

Theo mot sé phuong dn cia cong thirc duge d& xuét trong ban md ta nay, R' 1a
Ca-10-alkyl, C1-20-alkenyl, hodc Ce.14-aryl. Theo mot s6 phuong 4n, R! 14 Ca-10-alkyl, Ci-
10-alkenyl, hodc Ce-1s-aryl. Theo mot s6 phuong 4n, R! 1a Ci-20-alkenyl, hodc phenyl.
Theo mot s phuong 4n, R! 1a Ci.i0-alkenyl, hode phenyl. Theo mot sb phuong 4n, R' 12
Cs-20-alkyl. Theo mot s6 phuong an, R! 1 Cs-10-alkyl. Theo mot s6 phwong én, R! 1a Ca.
s-alkyl. Theo mdt s6 phuong 4n, R' 1a metyl. Theo mot sb phuong 4n, R 1a etyl. Theo
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mot s& phuong an, R! 1a propyl. Theo mot s6 phuong 4n, R! 1 Ci0-alkenyl. Theo mot
sb phuong 4n, R! 1 Cr.i0-alkenyl. Theo mot s6 phuong 4n, R! 12 Ci¢-alkenyl. Theo mot
s6 phuong 4an, R! 1a Ce.16-aryl. Theo mot s6 phuong 4n, R! 1a Ce.14-aryl. Theo mot sb

phuong an, R! 1a Ce.10-aryl. Theo mot sd phuong 4n, R! 1a phenyl.

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thie IV:

0
NZ/]\”/ “R2

@)
av),
hoac mudi, hydrat, hodc solvat cta no,
trong d6 R? 14 Ci0-alkyl, Ci20-alkenyl, hodc Ce-16-aryl.
Theo khia canh khéc, sang ché d& xuét hop chit co cong thac V:

HaC,

V),

hodc mudbi, hydrat, hodc solvat ctia no,
trong d6 R? 1a C1a0-alkyl, C120-alkenyl, hodc Ce-16-aryl.

Theo khia canh khéc, sang ché @& xut hop chét c6 cong thire VI:

(VI),

hodc mudi, hydrat, hodc solvat cua no,
trong d6 R? 1a Ci-p0-alkyl, Ci0-alkenyl, hogc Cs-16-aryl.

Theo mdt s& phuong én cua cong thire dugc d& xuét trong ban md ta nay, R* 1a

Cr10-alkyl, Ci-t0-alkenyl, hodc Ce.1a-aryl. Theo mdt s& phuong an, R? 14 Ci-ao-alkenyl,
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hodc Ce-14-aryl. Theo mot sb phuong an, R? 14 Ci.10-alkenyl, hodc Ce-14-aryl. Theo mot
s6 phuong 4n, R? 1 Ci20-alkyl. Theo mot s6 phuong 4n, R? 1a Ci-10-alkyl. Theo mot sd
phuong 4n, R? 1a Cig-alkyl. Theo mot s phuong 4n, R? 1a Cis-alkyl. Theo mdt sd
phuong 4n, R? 1a Cs.p0-alkyl. Theo mot s6 phuong an, R? 1a etyl. Theo mot sb6 phuong
an, R? 14 C1.0-alkenyl. Theo mot s6 phuong 4n, R? 1a Cr-10-alkenyl. Theo mot s6 phuong
an, R? 13 C1.¢-alkenyl. Theo mot s6 phuong an, R? 1a Ce-14-aryl. Theo mot s6 phuong 4n,

R2 13 Ce-10-aryl. Theo mét sb phuong an, R? 1a phenyl.

Theo khia canh khac, sang ché d& xuét hop chét c6 cong thirc VIIL:

\(\/O\/R3
Br
(VID),
hodc mubi, hydrat, hodc solvat cua no,
trong d6 R® 13 aryl.

Theo khia canh khéc, sang ché dé& xut hop chit c6 cong thirc VIII:

3
\P'\/O\/R

Br
(VIIa),
hodc mudi, hydrat, hodc solvat cua no,

trong d6 R3 12 aryl, hodc aryl dugc thé bﬁng mot hodc nhiéu ph?m tr thé dugc
chon doc 1ap tir —OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, hoac —0O-(Ci-10-
alkyl).

Theo khia canh khéc, sang ché dé xuAt hop chit c6 cong thirc VIIL:

3
\‘>|\/O\/R

Br
(VIII),
hodc mudi, hydrat, hodc solvat cua no,

trong d6 R® 13 aryl.
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Theo khia canh khac, sang ché dé xuét hop chét c6 cong thire IX:

H
3
\PK/OVR
B(OH),

(Xa),
hodc mudi, hydrat, hodc solvat cua nd,
trong d6 R® 1 aryl, hodc aryl dugc thé bing mdt hodc nhiu phan tir thé duoc
chon doc 1ap tr —OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, hoic —O-(Ci-10-
alkyl).
Theo khia canh khac, sang ché @& xuét hop chét c6 cong thire IX:

H
o. _R3

~
B(OH),
(IX),
hodc mudi, hydrat, hodc solvat cua no,

trong d6 R® 1a aryl.

Theo khia canh khac, sang ché d& xuét hop chit c6 cong thire X:

HsC,
H
O/\ R3

(Xa),
hodc mudi, hydrat, hodc solvat cta no,
trong d6 R3 13 aryl,
trong d6 R? 12 aryl, hodc aryl dugc thé bang mot hodc nhiu phan tir thé duoc
chon doc 14p tr —OH, halogen, —C1_10-alkyl, —Ci-10-haloalkyl, hodc —O-(Ci-10-
alkyl).

Theo khia canh khéc, sang ché d& xuét hop chat c6 cong thuce X:

10
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H3C

X,
hoac mudbi, hydrat, hodc solvat cta no,
trong d6 R* 13 aryl.

Theo mdt s6 phuong an, R® 1a Ce-14-aryl. Theo mot s6 phuong an, R? 12 Ce-10-aryl.
Theo mdt sb phuong an, R® 1a Cis-aryl. Theo mot s6 phuong 4n, R® 1a Cio-aryl. Theo

mot s phuong 4n, R® 12 phenyl.
Theo mdt s6 phuong 4n, hop chat 1a:

H3C

) OEt

hoac mudbi, hydrat, hodc solvat ctia no.
Theo mot sd phuong én, hop chit 1a:

Ha

C

hodc muodi, hydrat, hogc solvat cta no.

Theo mdt sé phuong an, hop chit 1a:

H
\\>‘\/0
B(OH),

hodic mudi, hydrat, hodc solvat cta no.

Theo mot s6 phuong an, hop chit 1a:

11
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hodc mudi, hydrat, hodc solvat cta no.
Theo mét sé phuong 4n, hop chit 1a:

H3C

hodc mudi, hydrat, hodc solvat cua no.

Theo mét sb phuong an, hop chat 1a:

hoac mudi, hydrat, hodc solvat cuia no.
Theo mdt s6 phwong 4n, hop chét co cong thirc (XIa),

HaG

OH

(XlIa),
hoic hydrat hodc solvat cta no,

trong d6 hop chét ¢6 luong du chét ddng phan d6i anh ctia hop chét c6 cong thire (XI),
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hodc hydrat hodc solvat cua no,
it nhét 12 khoang 80,0%.

Theo mét s phuong 4n, hop chét 12 hop chét 38,

HsC
H
N
X
o] OH
Hop chat 38,

ho#c mudi dugc dung cua no,
trong do:

Hop chat 38 c6 lugng du chit dong phéan déi anh ciia hop chit A,

Hop chit A,

it nhét 1a khoang 98,0%; va
hop chét duoc didu ché bang quy trinh tong hop, va quy trinh tong hop nay bao gbm
quy trinh didu ché hop chét trung gian, trong d6 hop chét trung gian nay c6 cong thic
(XTa),

HaG

OH

(Xla),

hoic hydrat hodc solvat cua no,

13



44469

14/104

trong d6 hop chét trung gian c6 luong du chit ddng phén dbi anh ctia hop chét ¢6 cong
thac (XI),

XD,

hodc hydrat hodc solvat cua no,
it nhit 1a khoang 80,0%.

Theo mot sd phuwong 4n, lugng du chit ddng phan dbi anh it nhét 13 khoang
98,0%.

Theo mdt s6 phuong 4n, quy trinh didu ché hop chét trung gian (vi du, cdng thirc
(XTa)), bao gbm:

cho tiép xuc hop chét c6 cong thie (XII),

X
OH
(X10),
hodc solvat ctia no,
v6i CHzlp, Et2Zn, Znlo, va
|
OZ?ZO
N
[ I H
N/H
|
o= | =0

hodc solvat cta no,

sao cho hop chét trung gian dugc tao ra.

14
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Theo mdt sO phuwong an,
hoic solvat cia no, 1a

hodc solvat ctia no.
Theo mét sd phuong an, quy trinh didu ché hop chat trung gian (vi du, cong thirc
(XTa)), bao gbm:

(i) cho tiép xtic hop chét c6 cong thie (XID),

OH

(XII),
ho#c solvat cta no,

v6i hop chét ¢ cong thae (XIII),

otV

(XIII),

hoic solvat cia no,

15
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trong dung dich khi ¢c6 mat CHal» va EtzZn dé tao ra san pham phan (mg ctia hop

chét c6 cong thire (XII), hodc solvat clia no; va

(ii) sau do, cho tiép xtic san phim phan tmg ctia hop chét c6 cong thire (XII), hodc solvat

ctia no, & bude (i) voi HaOs, sao cho hgp chat trung gian duge diéu ché.

Theo mét sd phuong an, quy trinh didu ché hop chét trung gian (vi du, cong thic
(XTa)), bao gom:

cho tiép xtc hop chét c6 cong thie (XII),

OH

(X10),
hodc solvat cua no,

v6i hop chét c¢6 cong thire (XIV) hodc chét ddng phan dbi anh cta no,

hoic solvat cua no,
khi c6 mat CHal, va dialkyl kém sao cho hop chét trung gian dugc didu ché.

Theo mot sb phurong én, quy trinh diéu ché hop chét trung gian (vi du, cong thirc
(XTa)), bao gbm:

cho tiép xtic hop chét c6 cong thie (XII),

OH

16
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(X10),
hodc solvat ctia no,

v6i hop chat c6 cong thie (XV) hodc chéit ddng phan d6i anh cta no,

hodc solvat cua no,
khi c6 mat CHal, va Et2Zn tai khoang 0°C sao cho hop chét trung gian dugc didu ché.

Theo mot s& phuong an, cong thirc hodc hop chét dugc dé xuét trong ban md ta
nay (vi du, hop chat 5, 6,9, 10, 11, 13, 19, 20, 21, 22, 28, 29, 30, 31, 32, 33, 34, 37, 38,
39, hoic 40, ho#c cong thire IT, 111, V, VI, VIIL, IX, hoac X; vi dy, hop chét 5, 6, 9, 10,
11, 13, 20, 22, 28, 31, 34, hodc 39, hodc cong thire 11 hodc VI) ¢6 lugng du chét déng
phan ddi anh it nhét 12 90%. Theo mdt sé phuong én, cong thirc hodc hop chét duogc dé
xuét trong ban md ta nay co6 lugng du chét ddng phén ddi anh it nhét 13 95%. Theo mot
s6 phuong én, cong thirc hodc hop chét dugc d& xuit trong ban md ta nay c6 luong du
chét ddng phan d6i anh it nhét 12 98%. Theo mdt sé phuong an, cong thirc hodc hop chét
dugc dé xuét trong ban md ta nay co6 lugng du chét dong phan dbi anh it nhét 13 99%.
Theo mot sd phurong 4n, cong thire hodc hop chét dugc dé xuét trong ban mo ta nay c6
luong du chét ddng phan déi anh it nhat 1a 99,5%. Theo mot sé phuong én, cong thirc
hodc hop chit dugc dé xuét trong ban mo ta nay c6 lugng du chét ddng phan d6i anh it
nhét 13 99,9%. Theo mot s phuong an, cong thirc hodce hop chét dugc dé xuét trong ban
mo ta nay co luong du chét ddng phan d6i anh it nhét 1a 99,95%. Theo mot s6 phuong
an, cong thitc hodc hop chét dugc dé xuét trong ban mé ta nay c6 luong du chét dong
phéan dbi anh it nhét 12 99,99%. Theo mot s6 phuong an, cong thirc hoac hop chat dugc
d& xuét trong ban md ta nay c6 luong du chit déng phan dbi anh khoang 90%, 91%,
92%. 93%, 94%, 95%, 96%, 97%, 98%, 99%, 99,2%, 99.4%, 99,5%, 99,6%, 99,8%,
99.9%. 99.95%, 99,99%, hodc pham vi gidi han béi bat ky hai trong s céc gié tri ndy.
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Theo mot sb phuong an, hop chét 38 (ttrc 13, hop chat A) c6 luong du chét dong
phéan dbi anh cta hop chét A ma vé co ban loai trir, hodc lam giam dén murc khong phat

hién dugc, chét ddng phan dbi anh ciia hop chét A (vi du, hop chat B).

Theo mot sb phwong 4n, hop chét dugc dé xuét trong ban md ta nay dugc d& xuét

duéi dang huyén pht hogc dung mdi cia nd.

Theo mét s6 phwong 4an, sdng ché dé xuét ché pham, bao gbm hop chat duoc dé

xuat trong ban mo ta nay.

Theo mot sé phuong 4n, sdng ché @ xuét dugc phim, bao gdm hop chét dugc dé

xuét trong ban mo ta ndy, va ta duoc hodc chat mang dugc dung.

Quy trinh

Séang ché dé xuit quy trinh dé diéu ché axit (2E,4E)-3-metyl-5-((LS, 25)-2-metyl-
2-(5,5,8,8-tetramety1—5,6,7,8-tetrahydronaphtalen—2—y1)xyclopropyl)penta-2,4-dienoic
(hop chéat A). Mot sd hop chét nhét dinh hitu dung trong quy trinh dugc dé xuét trong
ban mé ta ndy duoc thé hién & bang 1. Mot s6 hop chét nhat dinh hitu dung trong quy
trinh duoc dé xuét trong ban md ta nay dugc d& xuit trong ban mo ta nay dudi dang
cong thirc I, cong thue 1L, cong thire 11, cong thire IV, cong thie V, cong thirc VI, cdng
thtrc VII, cong thirc VIII, cong thirc IX, hodc cong thuc X.

18
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Bang 1.
OH Cl
OH Cl
Hop chét 1 Hop chét 2
2,5-dimetylhexan-2,5-diol 2,5-diclo-2,5-dimetylhexan
;\i@& B(ONa),
Hop chit 3 Hop chit 4
6-bromo-1,1,4,4-tetrametyl-1,2,3,4- natri (5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen tetrahydronaphtalen-2-yl)boronat
| 0 0
o:?:o \N _/! N/
N /= \
-
O @)
I/N/H \BI/
O=S|3=O Bu
| Hop chit 6
Hop chat 5 (48,59)-2-butyl-N4,N4,N5,N5-
N,N'-((18,2S)-xyclohexan-1,2- tetrametyl-1,3,2-dioxaborolan-4,5-
diyl)dimetansulfonamit dicarboxamit
AN
17N
OH
OH
Hop chét 7 Hop chat 8
(Z)-3-iodobut-2-en-1-o0l (Z)-3-(5,5,8.8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-yl)but-2-en-1-ol
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@
5 2
1V
0=S$=0

¢

Hop chét 9 ,3
((1R,28)-2-metyl-2-(5,5,8,8-tetrametyl- Hop chat 10

5,6,7,8-tetrahydronaphtalen-2- (45)-4-(tert-butyl)-2-(2-((S)-4-(tert-

butyl)-4,5-dihydrooxazol-2-yl)propan-2-
yl)oxazolidin-3-0 triflometansulfonato
dong (II)

yl)xyclopropyl)metanol

AN
\
\ P/Y\COZEt
od \\O

Hop chat 11 Hop chat 12
(1R,28)-2-metyl-2-(5,5,8,8-tetrametyl- (E)-etyl 4-(dietoxyphosphoryl)-3-
5,6,7,8-tetrahydronaphtalen-2- metylbut-2-enoat

yl)xyclopropancarbaldehyt

HaC,

@) OEt .
. Hop chat 14
Hop chat 13
1,1,4,4-tetrametyl-1,2,3,4-
(2E,4E)-etyl 3-metyl-5-((1S,2S)-2- tetrahydronaphtalen
metyl-2-(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-
yl)xyclopropyl)penta-2,4-dienoat
0
Hop chét 15 Hop chat 16
1-(5,5,8,8-tetrametyl-5,6,7,8- 1,1,4,4-tetrametyl-6-(prop-1-en-2-yl)-

tetrahydronaphtalen-2-yl)etanon 1,2,3,4-tetrahydronaphtalen
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\(VOVQ

N/L\”/O\/
(e) Br ’
Hop chat 17 Hop chat 18
etyl 2-diazoaxetat (Z)-(((3-bromobut-2-en-1-
yl)oxy)metyl)benzen
T H
\P\/O ch,,,‘P’\/o
Br Br
Hop chat 19 Hop chét 20

(((2-bromo-2-
metylxyclopropyl)metoxy)metyl)benzen

((((1S,25)-2-bromo-2-
metylxyclopropyl)metoxy)metyl)benzen

H
\Pl\/o
B(OH),

Hop chat 21

Axit (2-((benzyloxy)metyl)-1-
metylxyclopropyl)boronic

H
H3C,,,’P:\/O

B(OH),
Hop chit 22

Axit ((1R,2R)-2-((benzyloxy)metyl)-1-
metylxyclopropyl)boronic

/\/\Li 5
Hop chét 23 j/
butylliti <
Hop chat 24
triisopropyl borat
HO OH
/\/\B(OH)Z \/\H/\/
Hop chat 25 Hop chat 26
Axit butylboronic 2,2'-azandiyldietanol
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H
| 0 O
<\w1 \N _// N/
O/?\O / - \
Bu, HO OH
Hop chat 27 Hop chit 28
8-butylhexahydro- (28,3S)-2,3-dihydroxy-N1,N1,N4,N4-
[1,3,2]oxazaborolo[2,3- tetrametylsucxinamit
b][1,3,2]oxazaborol-4-ium-8-uit
HeG HaC
" H
HO’p Chét 29 HOp Ché(lt 30

(2-mety1-2-(5,5,8,8-tetrametyl-5,6,7,8—
tetrahydronaphtalen-2-
yl)xyclopropyl)metanol

6-(2-((benzyloxy)metyl)-1-
metylxyclopropyl)-1,1,4,4-tetrametyl-
1,2,3,4-tetrahydronaphtalen

Hop chit 31

6-((1S,2R)-2-((benzyloxy)metyl)-1-
metylxyclopropyl)-1,1,4,4-tetrametyl-
1,2,3,4-tetrahydronaphtalen

HsC
H
O H
Hop chét 32

2-mety1—2-(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-
yl)xyclopropancarbaldehyt

H4C
H
0] OEt
Hop chit 33

etyl 2-metyl-2-(5,5,8,8-tetrametyl-
5,6,7,8-tetrahydronaphtalen-2-
yl)xyclopropancarboxylat

Hop chit 34

(1R,2S)-etyl 2-metyl-2-(5,5,8,8-
tetrametyl-5,6,7,8-tetrahydronaphtalen-
2-yl)xyclopropancarboxylat

HO/\‘/\COZEt

Hop chét 35

Br/\(\CozEt

Hop chit 36

(E)-etyl 4-hydroxy-3-metylbut-2-enoat

(E)-etyl 4-bromo-3-metylbut-2-enoat
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HsC,
H
x
AN
0 OEt
Hop chét 37

(2E,4E)-etyl 3-metyl-5-(2-metyl-2-
(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-
yl)xyclopropyl)penta-2,4-dienoat

HsC
H
N
X
0 OH
Hop chét 38

Axit (2E,4E)-3-metyl-5-(2-metyl-2-
(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-
ylh)xyclopropyl)penta-2,4-dienoic

Hop chét 39

0=S=0

|

[
N\H
N/H

|
O:SI:O

Hop chat 40

Da duge tim thdy ring luong chét xuc tac cua tac nhan gy cam tng chon loc a6i
anh (hop chat dugc & xudt trong ban md ta nay ma la chét xuc tac thich hgp cho cam
ung chon loc ddi anh, vi du, hop chat 39, hop chét 40, hoic hop chét 5), nam trong
khoang tir khoang 1,0 dén khoang 1,2 duong lugng ctia CHal, nam trong khoang tir
khoang 1,0 dén khoang 1,2 duong lugng cta Et:Zn, va khoang 1,0 duong luong cua
Znl, phan ung véi hop chét 8 d8 tao ra hop chét 9 theo so d6 sau day.

23



X (0,1eq.)

OH Et,Zn (1,1 eq.)
Znl, (1 eq.)
8 CHol, (2 eq.)

Vi vdy, sang ché d& xuit quy trinh diéu ché hop chat 9:

(Hop chét 9),

hodc mudi, hydrat, hodc solvat ctia nd,
bao gdm:

cho tiép xac hop chét 8,

OH

(Hop chit 8),
hodc mudi, hydrat, hodc solvat cua no,

v&i CHalo, EtaZn, Znla, va lugng chét xuc tac cua hgp chét 40,

24
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(Hop chét 40),
hoac mudi, hydrat, hodc solvat cua no,
sao cho hop chét 9 hodc muébi, hydrat, hodc solvat ctia n6 dugc tao ra.

Theo mdt s phuong &n, ty 16 mol cia hop chét 8 v&i hop chit 40 1a khoang
1,0:0,1. Theo mét sd phuong 4n, ty 1& mol cua hop chit 8 v6i CHal, 1a khoang 1,0:(1,0-
1,2). Theo mot sb phuong 4n, ty 1& mol cta hop chét 8 v&i EtzZn 1a khoang 1,0:(1,0-
1,2). Theo mot sé phuong 4n, ty 18 mol ciia hgp chit 8 v6i Znl, la khoang 1,0:1,0.

Vi vay, sang ché ciing d& xuit quy trinh diéu ché hop chét 9:

(Hop chét 9),

hodc muoi, hydrat, hodc solvat cta no,
bao gom:

cho tiép xuc hop chét 8,

OH

(Hop chét 8),
hodc mudi, hydrat, hoac solvat cua no,

vGi CHalp, Et2Zn, Znly, va luong chét xuc tac ctia hop chét 53,

|
0=5=0

N\H
'”N’H

|
O=SI:O

(Hop chét 5),

25
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hodc mudi, hydrat, hodc solvat cua no,
sao cho hop chat 9 hodc mudi, hydrat, hodc solvat ciia no6 duoc tao ra.

Theo mét s6 phuong 4n, ty 1& mol cta hop chét 8 v&i hop chét 5 1akhoang 1,0:0,1.
Theo mot sd phuong an, ty 16 mol ctia hop chét 8 véi CHal, 1a khoang 1,0:(1,0-1,2).
Theo mot sb phwong én, ty 16 mol cta hop chat 8 v6i EtzZn 1a khoang 1,0:(1,0-1,2).
Theo mot sb phuong 4n, ty 1& mol ciia hop chét 8 v6i Znl, 1a khoang 1,0:1,0.

D3 duogc tim thdy ring luong chét xuc tac cua tac nhan gy cam tng chon loc d6i
anh (hop chit duoc d& xuét trong ban mo ta nay ma la chét xtc tac thich hgp cho cam
ung chon loc dbi anh, vi du, hop chét 3), nam trong khoéang tir khoang 1,0 dén khoang
1,2 duong lugng cuia CHalz, va nam trong khoang tir khoang 1,0 dén khoang 1,2 duong
luong cta Et2Zn phan g véi hop chét 8 dé tao ra hop chét 9 theo so dd sau day.

39
AN (0,1eq.)

OH Et,Zn (1,1eq.)
CH2|2 (2 GQ)

8 9

Vi vdy, sang ché @& xuét quy trinh diéu ché hop chat 9:

(Hop chit 9),

hodc mudi, hydrat, hodc solvat cua no,
bao gobm:

cho tiép xtic hop chét 8,
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OH

(Hop chit 8),
hodc mubi, hydrat, hodc solvat ctia nd,

v6i CHalp, Et2Zn, va lugng chit xtc tac ctia hop chét 39,

(Hop chit 39),

ho#ic muodi, hydrat, hodc solvat ctia no,
sao cho hop chat 9 hodc muoi, hydrat, hodc solvat cua no duogc tao ra.

Theo mot s6 phwong an hop chét 9 ¢6 lugng du chét ddng phan dbi anh it nhét 12
khoang 80,0% (vi du, it nhét 1a khoang 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hodc 99%). Theo mdt s phuong an hop chat 9 c6 lwong du chét déng phan
d6i anh {t nhat 12 khoang 98,0% (vi du, it nhat 1a khoang 98,5%, 99.0%, 99,5%, 99,6%,
99,7 %, 99,8%, 99,9%, 99,99%, hogc 99,999%).

Theo mot sb phuong 4n, ty 1& mol ctia hop chat 8 vé6i hop chét 39 1a khoang
1,0:0,1. Theo mot $6 phuong an, ty 1€ mol cua hop chat 8 v6i CHal, 1a khoang 1,0:(1,0-
1,2). Theo mot s6 phuong an, ty 1& mol cua hop chét 8 v6i EtzZn 1a khoang 1,0:(1,0-
1,2).

Pi duge tim thiy ring KOBuU!, ré hon va dé xtr 1y hon chét phan tng thay thé n-
BuLi, phan ing phéi hop vé6i hop chét 12 dé chuyén héa hop chit 11 thanh hop chat 13

theo so do sau day.

27



(Hop chét 13)
hodc mubi, hydrat, hodc solvat ctia no,
bao gdm:

cho tiép xtc hop chat 11

(Hop chit 11),

hodc mudi, hydrat, hodc solvat cua no,

v6i kali #-butoxit va hop chit 12,

(Hop chét 12),

ho#c muoi, hydrat, hodc solvat cia no,
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sao cho hop chit 13 hoic mudi, hydrat, hodc solvat ciia n6 dugc tao ra.

Theo mot sé phuong an hop chit 13 ¢6 luong du chit ddng phan ddi anh it nhét
1a khoang 80,0% (vi du, it nhét 12 khoang 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%. 98%, hoiic 99%). Theo mot sé phuong an hop chét 13 ¢6 lugng du chit dong phén
dbi anh it nhat 13 khoang 98,0% (vi du, it nhat 1a khoang 98,5%, 99,0%, 99,5%, 99,6%,
99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Hop chét 13 sau d6 c6 thé trai qua qua trinh thity phan khi tiép xtc véi KOH dé
tao ra hop chit A.

Tuong tu, KOBu' phan tng phéi hop véi hop chét ¢6 cong thic I dé chuyén hoa
hop chét 11 thanh hop chét c6 cong thire 11 theo so dd sau day.

O\
PYCOZW
N\

0

(1

11 (I

OR!

Vi vay, sang ché dé xuét quy trinh didu ché hop chit c6 cong thuc I1I:

(I1D),

hodc mudi, hydrat, hodc solvat cua no,
bao gdm:

cho tiép xtc hop chat 11,

29
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(Hop chét 11),

hodc muoi, hydrat, hodc solvat cia nd,

v6i kali #-butoxit va hop chét c¢6 cong thic I,

@,
hoac mudi, hydrat, hodc solvat cua nd,
sao cho hop chét c6 cong thirc 11T hodc mudi, hydrat, hodc solvat ciia n6 dugc tao ra,

trong d6 R! 1a Cra0-alkyl; Ciao-alkyl dugc thé bang mot hodc nhiéu phan tir thé dugc
chon doc lap tt —NHo, —NH(Ci-10-alkyl), —N(Ci-10-alkyl)(C1-10-alkyl), —OH,
halogen, —Ci-i0-alkyl, —Ci-1o-haloalkyl, —O-(Ci-10-alkyl), hodc —O-(Ci-10-
haloalkyl); Ci-20-alkenyl; Ci-20-alkenyl duoc thé bing mot hodc nhidu phén tir thé duoc
chon dbc lap tt —NH,, —NH(Ci-10-alkyl), —N(Ci-10-alkyl)(Ci-10-alkyl), —OH,
halogen, —Ci-1-alkyl, —Ci-10-haloalkyl, —0O-(Ci-10-alkyl), hodc —O-(Ci-10-
haloalkyl); Ce-14-aryl; hodc Ce.14-aryl dugc thé bang mot hodc nhiéu ph?m tr thé dugc
chon doc lap tr —NH,, —NH(Ci-10-alkyl), —N(Ci-10-alkyl)(Ci-10-alkyl), —OH,
halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, —O-(Ci-0-alkyl), hodc —O-(Ci-10-
haloalkyl).

Theo mdt sb phuong 4n, R! 1a Cs-z0-alkyl; Cano-alkyl duoc thé bang mot hodc
nhiéu phén ti thé dugc chon ddc 1ap tir —NH,, —NH(Ci-10-alkyl), —N(Ci-10-alkyl)(C1-
10-alkyl), —OH, halogen, —Ci-10-alkyl, — Ci-10-haloalkyl, —O-(Ci-10-alkyl), hodc —
O-(Ci-10-haloalkyl); Ci-20-alkenyl; Ci-0-alkenyl dugc thé bang mot hodc nhiu phan tir
thé duoc chon doc 1ap tir —NHa, —NH(Ci-10-alkyl), —N(Ci-10-alky)(Ci-o-alkyl), —
OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, —O0-(Ci-10-alkyl), hodc —O-(Ci-10-
haloalkyl); Ce-1s-aryl; or Ce.14-aryl dugc thé bang mot hodc nhiéu phin ttr thé duogc chon
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doc 1ap tir —NHa, —NH(Ci-10-alkyl), —N(Ci-10-alkyl)(Ci-10-alkyl), —OH, halogen, —
Ci-10-alkyl, —Ci-10-haloalkyl, —O-(Ci-10-alkyl), hodc —O-(Ci-10-haloalkyl).

Theo mot ) phuong 4n, R! 1a Ca-0-alkyl; Cao-alkyl dugce thé béng mot hodc
nhidu phan tir thé duge chon doc 1ap tir —OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl,
—0O-(Ci-10-alkyl), hoic —O-(Ci-10-haloalkyl); Ciao-alkenyl; C1o-alkenyl duogc thé
b%lng mot hodc nhiéu phén tir thé duoc chon doc 1ap tir —OH, halogen, —Ci-10-alkyl,
—Ci_10-haloalkyl, —O-(C1-10-alkyl), hodc —O-(Ci-10-haloalkyl); Ce-14-aryl; or Ce.14-
aryl duogc thé bé‘mg mot hodc nhiéu phﬁn tir thé duoc chon doc 1ap tir —OH, halogen, —
C1-10-alkyl, —Ci-10-haloalkyl, —O-(Ci-10-alkyl), hodc —O-(Ci-10-haloalkyl).

Theo mot s6 phuong an, R! 1a Ca.10-alkyl; Cs-10-alkyl duoc thé bang mdt hoic
nhidu phan tir thé dugc chon ddc 1ap tir —NHa, —NH(Ci-s-alkyl), —N(Ci-s-alkyD)(C1-
¢-alkyl), —OH, halogen, —C1-3-alkyl, —Ci-3-haloalkyl, —O-(Cj=3-alkyl), hodc —O-
(C1_3-haloalkyl); Ci.1o-alkenyl; Ci-to-alkenyl dugc thé bang mot hode nhiéu phan tir thé
dugce chon doc lap tr —NH,, —NH(Ci-s-alkyl), —N(Ci-6-alkyl)(C1-6-alkyl), —OH,
halogen, —Ci-3-alkyl, —Ci-3-haloalkyl, —0O-(Ci-3-alkyl), hogc —O-(Ci-3-haloalkyl);
Ce.10-aryl; or Ce.10-aryl dugc thé bang mot hodc nhidu phan tir thé duoc chon doc 14p tir
— NH,, —NH(Ci-s-alkyl), —N(Ci-¢-alkyl)(Ci-¢-alkyl), —OH, halogen, —C1-3-alkyl,
—C1.3-haloalkyl, —O-(Ci-3-alkyl), hodc —O-(Ci-3-haloalkyl).

Theo mdt sd phuong an, R! 14 Cs-10-alkyl; Ca-10-alkyl dugc thé bang mdt hodc
nhidu phin tir thé dugc chon doc 1ap tir —NHz, —NH(Cis-alkyl), —N(Ci-s-alky)(Ci-
;-alkyl), —OH, halogen, —Ci-3-alkyl, —C1_s-haloalkyl, —O-(Ci-3-alkyl), hodc —O-
(C1s-haloalkyl); Cr.10-alkenyl; C1-10-alkenyl duogc the bing mot hogc nhidu phan t thé
duoc chon doc 1ap tr —NH,, —NH(Cis-alkyl), —N(Cj-3-alkyl)(C1s-alkyl), —OH,
halogen, —Ci-s-alkyl, —Ci-3-haloalkyl, —0-(Ci-3-alkyl), hogc —O-(Ci-s-haloalkyl);
Ce-10-aryl; or Ce.10-aryl dugc thé bang mdt hodc nhiéu phén tir thé dugc chon doc 1ap tur
—NH», —NH(Ci-3-alkyl), —N(Ci-3-alkyl)(Ci-3-alkyl), —OH, halogen, —Ci1-3-alkyl,
—_C13-haloalkyl, —O-(Ci-3-alkyl), hodc —O-(Ci-s-haloalkyl). |

Theo mdt sd phuong 4n, R! 1a Ca-10-alkyl; Ca-10-alkyl dugce thé bang mot hodc
nhidu phan tir thé dugc chon doc lap tir —OH, halogen, —Ci-s-alkyl, —C1-3-haloalkyl,
—_0-(C1_3-alkyl), hogc —O-(Cys-haloalkyl); Ci-10-alkenyl; Ci-to-alkenyl dugc thé bang
mot hodc nhiéu phﬁn ttr thé duoc chon doc 1ap tir —OH, halogen, —Cj-3-alkyl, —Ci-3-
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haloalkyl, —O-(Ci-3-alkyl), hodac —O-(C1-3-haloalkyl); Ce-10-aryl; hodc Ce.10-aryl dugc
thé béng mot hodc nhiéu phﬁn ttr thé dugc chon doc 1ap tir —OH, halogen, —Ci-3-alkyl,
—C13-haloalkyl, —O-(Ci-3-alkyl), hodc —O-(Ci-3-haloalkyl).

Theo mdt sb phuong an, R! 1a Ca.ro-alkyl; Ca-ro-alkyl dugc thé bang mot hodc
nhiéu phﬁn tr thé dugc chon doc 14p tir F, Cl, Br, metyl, —CH,F, —CHF,, —CF3, —
CH,Cl, —CHCl,, —CCls, —O-metyl, —O-CHF, —O-CHF>, —O-CF3, —O-CHC],
—0-CHCly, hoic —O-CCls; Cr-0-alkenyl; Ci-10-alkenyl duoc thé béng mot hodc nhiéu
phﬁn ttr thé dugce chon doc 1ap tir F, Cl, Br, metyl, — CHyF, —CHF,, —CF3;, —CHC(l,
—_CHCly, —CCl3, —O-metyl, —O-CHF, —O-CHF2, —O-CF3, —O-CHxCl, —O-
CHCl, hoiic —O-CCls; Ce1o-aryl; hogc Ce.to-aryl dugc thé bing mot hodc nhidu phan
tir thé duge chon ddc 14p tu F, Cl, Br, metyl, —CHF, —CHF,, —CF3, —CHxCl, —
CHCl,, —CCl3, —O-metyl, —O-CHsF, —O-CHF2, —O-CF53, —O0-CHxCl, —O-
CHClIy, hoac —O-CCls.

Theo mdt s6 phurong an, R 1 Ca.¢-alkyl; Cs-6-alkyl dugc thé bang mot hodc nhidu
phdn tir thé dugc chon doc 18p tir —NH,, —NH(Cis-alkyl), — N(Ci-s-alkyl)(Cis-
alkyl), F, Cl, Br, —CHyF, —CHF2, —CF5, —_CH,Cl, —CHClp, —CCl3, —O-metyl, —
O-CH,F, —O-CHF,, —O-CF3, —0-CH,Cl, —O-CHCly, hodc —O-CCls; Ci-4-alkenyl;
Ci-alkenyl dugc thé béng mot hodc nhiéu phﬁn tr thé dugc chon doc 1ap tir —NHz, —
NH(C)_3-alkyl), —N(C1-3-alkyl)(Cis-alkyl), F, Cl, Br, metyl, —CHyF, —CHF», —CF53,
__CH,Cl, —CHCl,, —CCl3,—O-metyl, —O-CHoF, —O-CHF,, —0-CF3,—O0-CHx(l,
—0-CHCl,, hoic —O-CCls; phenyl; hodc phenyl duoc thé bé‘mg mot hoac nhiéu phﬁn
tir thé dugc chon doc 14p tr —NHo, —NH(C1-3-alkyl), —N(Cj-3-alkyl)(C1-3-alkyl), F,
Cl, Br, metyl, —CH,F, —CHF», —CF3, —CHCl, — CHCl,, —CCl3, —O-metyl, —O-
CH,F, —O-CHF», —O-CF3, —O0-CH,Cl, —O-CHCL, hodc —O-CCls.

Theo mot ) phuong an, R! 14 C1_4-alkyl; hodc Cis-alkyl dugc thé b%mg mot hodc
nhidu phin tir thé duge chon doc 14p tir —NHaz, —NH(Cis-alkyl), —N(C 13-alkyl)(Ci-
s-alkyl), F, Cl, Br, —CH,F, —CHF,, —CF3, —CHCl, —CHCl, —CCl, —O-metyl,
—_O-CH,F, —O-CHF,, —O-CF3, —O-CH;Cl, —O-CHCl, hogc —O-CCl.

Theo mdt sb phuwong &n, R! 1a Ci4-alkenyl; hodc Ci-alkenyl duoc thé bang mot
hodc nhiéu phin tir thé duge chon doc lép tir —NH, — NH(C1s-alkyl), —N(Ci-3-
alkyl)(Ci-s-alkyl), F, Cl, Br, metyl, __CH,F, —CHF,, —CF3;, —CHzCl, —CHCL, —
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CCls, —O-metyl, —O-CHyF, —O-CHF,, —O-CF3, —O-CH2Cl, —O-CHCly, hodc —
0O-CCls.

Theo mét sé phuong 4n, R! 1 phenyl; hodc phenyl duoc thé bang mot hodc nhidu
phdn tir thé dugc chon doc 1ap tir —NHz, —NH(Cis-alkyl), —N(Ci-s-alkyl)(Ci-3-
alkyl), F, Cl, Br, metyl, —CHyF, —CHF,, —CF3, —CH2Cl, —CHCL, —CCl3, —O-
metyl, —O-CHF, —O-CHF», —O-CF3, —O-CH:Cl, —O-CHCl, hoac —O0-CCl.

Theo mot s6 phuong an, R 1a Cy.¢-alkyl; Ca-s-alkyl dugc thé bang mot hoic nhiéu
phan t thé dugc chon doc lap tir F, CL, Br, —CH,F, —CHF, —CF3, —CHxCl, —
CHCl,, —CCl;, —O-metyl, —O-CHsF, —O-CHF,, —O-CF3, —O-CHCl, —O-
CHCl,, hodc —O-CCls; Ci4-alkenyl; Cis-alkenyl dugc thé bﬁng mot hodc nhiéu phﬁn
tr thé duge chon ddc lap tr F, Cl, Br, metyl, —CH.F, —CHF>, —CF3, —CHCl, —
CHCl,, —CCls, —O-metyl, —O-CH,F, —O-CHF;, —O-CF3, —O-CHCl, —O-
CHCl,, hoiic —O-CCls; phenyl; hodc phenyl dugc thé b%mg mot hodc nhiéu phﬁn ttr thé
duogc chon doc 1ap tir F, Cl, Br, metyl, —CH.F, —CHF>, —CF3, —CHCl, —CHCla,
—CCls, —O-metyl, —O-CHyF, —O-CHF,, —O-CF3, —O-CH,Cl, —O-CHCl, hodc
—O0-CCls.

Theo mdot $6 phuong an, R!1a Ci4-alkyl; hodc Ci4-alkyl dugc thé béng mot hoac
nhidu phan tir thé dugc chon doc 1ap tir F, Cl, Br, —CH:F, —CHF2, —CF3, —CH:Cl,
—_CHCl, —CCls, —O-metyl, —O-CH;F, —O-CHF2, —O-CF3;, —0O-CHaCl, —O-
CHCly, hodac —O-CCls.

Theo mot s6 phuong 4n, R! 1a C14-alkenyl; hodc Ci4-alkenyl dugc thé bang mot
hoac nhiéu phén ttr thé duge chon doc 1ap tu F, Cl, Br, metyl, —CHoF, —CHF>, —CF;,
—CH,Cl, —CHCl, —CClz, —O-metyl, —O-CHaF, —O-CHF2, —O-CF3, —O-CHx(Cl,
—O-CHCly, hodac —0O-CCls.

Theo mdt sb phuong an, R!1a phenyl; hodc phenyl dugc thé béng mot hodc nhiéu
phan tir thé dugc chon doc 1ap tir F, Cl, Br, metyl, —CH.F, —CHF», —CF3;, —CHaCl,
—CHClp, —CCl3, —O-metyl, —O-CH,F, —O-CHF2, —O-CF53, —O0-CHCl, —O-
CHCl,, hodc —O-CCls.

Theo mdt s6 phuong 4n, R! 1& Cap0-alkyl, Ci20-alkenyl, hodc Ce-14-aryl.

Theo mét sb phuong an, R! 1a C1.20-alkenyl hodc Ce-14-aryl.
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Theo mdt s6 phuong an, R! 1a Ci.10-alkenyl hodc Ce-10-aryl.
Theo mdt s6 phuong 4n, R! 1a Ci.10-alkenyl hodc phenyl.
Theo mdt s6 phuong 4n, R! 1a Cr.io-alkyl.

Theo mdt s6 phuong an, R! 1a Cis-alkyl.

Theo mdt sb phuong 4n, R 12 metyl, etyl, propyl, isopropyl, butyl, isobutyl, hodc
tert-butyl.

Theo mot sb phuong 4n hop chét c6 cong thie (111) c6 lugng du chét déng phan
dbi anh it nhét 14 khoang 80,0% (vi du, it nhét 13 khoang 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, hodc 99%). Theo mot sb phuong an hop chét c6 cong thirc
(I1T) ¢6 lwong du chat ddng phan ddi anh it nhét 1a khoang 98,0% (vi dy, it nhét 12 khoang
98,5%, 99,0%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Hop chét c6 cong thuc 111 sau d6 ¢6 thé trai qua qu4 trinh thiy phan khi tiép xuc
v6i KOH dé tao ra hop chét A.

Theo mot s phuong 4n hop chét A c6 lugng du chét dong phan ddi anh it nhét
12 khoang 80,0% (vi du, it nhét 12 khoang 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%. 98%. hoic 99%). Theo mot s& phwong an hop chét A ¢6 lwong du chét dong phan
dbi anh it nhit 13 khoang 98,0% (vi du, it nhat la khoang 98,5%, 99,0%, 99,5%, 99,6%,
99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

D duge tim thiy rang viéc cho tiép xuc hop chét 16 v6i hop chit 17 va chét xtc

tac san xuat hop chét 33 nhu dugc thé hién & so dd sau day.

HsC
N,CHCO,Et
Chét xtc tac H
>
(0] OEt
16 33

Vi vay, sang ché d& xuét quy trinh diéu ché hop chit 33:
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HsG
H
@) OEt
(Hop chét 33),
hoidc mudi, hydrat, hodc solvat cta no,
bao gom:
cho tiép xtc hop chat 16,
(Hop chét 16),
hodc mudi, hydrat, hodc solvat ctia no,
v6i chit xuc tac va hop chit 17,
H
N 2%‘\”/Ov
@)

(Hop chét 17),
hoac mudi, hydrat, hodc solvat ctia no,
sao cho hop chét 33 hoic mudi, hydrat, hodc solvat ctia n6 dugc tao ra.

Theo mdt s6 phuong an hop chét 33 c6 lugng du chét dong phan dbi anh it nhat
1 khoang 80,0% (Vi du, it nhat 1a khoang 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hoic 99%). Theo mét s phuong dn hop chat 33 ¢6 luong du chét ddng phan
61 anh it nhét 12 khoang 98,0% (vi du, it nhit 1a khoang 98,5%, 99,0%, 99,5%, 99,6%,
99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Pi duge tim thiy ring viéc cho tiép xtic hop chét 19 v6i n-BuLi va B(OMe)s san

xuét hop chit 21 nhu dugc thé hién & so dd sau day.
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H n-BulLi
B(OMe); H
\P\/O\/© = \Pk/o\/©

Br B(OH),

19 21
Vi vay, sang ché d& xuét quy trinh didu ché hop chit 21:
a2
P
B(OH),
(Hop chit 21),
hodc mubi, hydrat, hodc solvat cua nd,
bao gom:
cho tiép xuc hop chat 19,
e O
N
Br
(Hop chét 19),
hodc mubi, hydrat, hodc solvat cua no,
vé6i n-BuLi hodc -BulLi, va B(OMe)s,
sao cho hop chét 21 hodc mubi, hydrat, hodc solvat ctia né duoc tao ra.

Theo mdt sé phuong dn hop chét 21 ¢6 luong du chét ddng phan dbi anh it nhét
12 khoéang 80,0% (vi duy, it nhét 14 khoang 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, hodc 99%). Theo mot s6 phwrong an hop chit 21 c6 lugng du chat ddng phan
61 anh it nhét 1a khoang 98,0% (vi du, it nhat 1a khoang 98,5%, 99,0%, 99,5%, 99,6%,
99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Tuong tu, viéc cho tiép xtc hop chét c6 cong thire VIII v6i n-BuLi va B(OMe)s

san xuét hop chét cong thire IX nhu duoc thé hién & so @0 sau day.
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n-BulLi

. B(OMe), H
\PK/O\/R > \PK/OVF@

Br B(OH)2

(Vi) (1X)
Vi vy, sang ché d& xuit quy trinh didu ché hop chét co6 cong thire IX:

H
o. _R3

~~
B(OH),
(IX),
hodc mudi, hydrat, hodc solvat cta nd,

bao gdm:

cho tiép xic hop chét ¢6 cong thic VIIIL,

3

Br
(VIID),
hoac mudi, hydrat, hoac solvat cta no,

v6i n-Bul.i hodc +-BuLi, va B(OMe)s,

sao cho hop chét c6 cong thie IX hodc mudi, hydrat, hodc solvat ctia n6 dugc tao ra,

37/104

trong d6 R® 14 aryl, hodc aryl duoc thé b%mg mot hodc nhiéu phén tir thé duoc chon doc

1ap tir —OH, halogen, —Ci-10-alkyl, — Ci-10-haloalkyl, hodc —O-(Ci-10-alkyl).

Theo mot ) phuong an, R3 13 Ce.14-aryl, hodc Cs.14-aryl dugc thé bﬁng mot hodc

nhiéu phén tir thé dugc chon ddc 1ap tir —OH, halogen, —C1_10-alkyl, —Ci-10-haloalkyl,

—0-(C1_10-alkyl), hodc —O-(Ci-10-haloalkyl).

Theo mdt sé phwong an, R® 1a phenyl, hodc phenyl dugc thé bang mot hodc nhiéu

phﬁn tr thé duoc chon doc 1ap tr —OH, halogen, —Ci10-alkyl, —Ci-10-haloalkyl, —

O-(Ci-10-alkyl), hodc —O-(Ci-10-haloalkyl).
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Theo mét sé phuwong 4n, R3 12 phenyl, hodc phenyl dugc thé bang mot hodc nhiéu
phn tir thé dugc chon doc 1ap tir —OH, halogen, —Cis-alkyl, —Cis-haloalkyl, —O-
(C1-3-alkyl), hoac —O-(Ci-3-haloalkyl).

Theo mot sb phuong 4an, R3 12 phenyl, hodc phenyl dugc thé bang mot hodc nhiéu
phan tir thé dwoc chon doc 1ap tir F, Cl, Br, metyl, —CIHF, —CHF, —CF3, —CH:Cl,
—CHCl,, —CCls, —O-metyl, —O-CHyF, —O-CHF, —O-CF3, —O-CH:Cl, —O-
CHCl,, hodc —O-CCls.

Theo mdt sb phuong én hop chét ¢6 cong thire (IX) ¢6 luong du chit ddng phan
@i anh it nhét 13 khoang 80,0% (vi du, it nhat 1a khoang 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, hodc 99%). Theo mot s6 phuong 4n hop chét ¢6 cong thic
(IX) c6 lwong du chit ddng phéan ddi anh it nhat 1a khoang 98,0% (vi du, it nhét 14 khoang
98,5%, 99,0%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Pi duge tim thdy rang viéc cho tiép xtc hop chét 21 v6i hop chét 3 va Pd) san

xuét hop chit 30 nhu duoc thé hién & so do sau day.

Br

H3C
H 3 H
\P\/O o o
B(OH),

21 30

Vi vay, sang ché d& xuét quy trinh didu ché hop chit 30:

HsC
H
O/\@
(Hop chit 30),

hodc mudi, hydrat, hodc solvat cua no,

bao gdm:
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cho tiép xtic hop chét 21,
(L O
P
B(OH),
(Hop chét 21),

hodc muoi, hydrat, hodc solvat cua no,

v6i Pd(o) va hop chét 3,

Br

(Hop chét 3),

hoac mudi, hydrat, hodc solvat ctia no,
sao cho hop chit 30 hoic mubi, hydrat, hodc solvat cua né dugc tao ra.

Theo mét s phuong an hop chét 30 ¢6 lugng du chét ddng phéan dbi anh it nhét
1a khoang 80,0% (vi du, it nhét 1a khoang 85%, 90%, 91%,.92%, 93%, 94%, 95%, 96%,
97%, 98%, hodc 99%). Theo mot s6 phuong an hop chit 30 c6 lwong du chat ddng phan
@bi anh it nhat 13 khoang 98,0% (vi du, it nhét 1a khoang 98,5%, 99,0%, 99,5%, 99,6%,
99.7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Tuong tu, viéc cho tiép xtc hop chét ¢6 cong thire IX véi hop chét 3 va Pd(g) san

xuét hop chat c¢6 cong thirc X nhur duge thé hién & so d6 sau day.

Br
HaG
H 3 H
3
\PK/O\/R > o R
B(OH),
(IX) X)

Vi vay, sang ché d& xuét quy trinh didu ché hop chét c6 cong thirc X
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H3G
H
o R
X),
hoac mudi, hydrat, hodc solvat cta no,
bao gdm:
cho tiép xtc hop chét c6 cong thuc IX,
H
O\/R3
B(OH),
IX),
hoidc mudi, hydrat, hodc solvat cua no,
v6i Pd(o) va hop chét 3,
Br
(Hop chit 3),

hodc mudi, hydrat, hodc solvat cua no,
sao cho hop chat c6 cong thirc X hodc mubi, hydrat, hodc solvat ctia n6 dugc tao ra,

~ trong d6 R? 1a aryl, hodc aryl duge thé bang mot hodc nhiéu phﬁn tir thé dugc chon doc
1ap tir —OH, halogen, —Ci-10-alkyl, —Cr_10-haloalkyl, hodc —O-(Ci-10-alkyl).

Theo mot s6 phuong an, R3 13 Cg.14-aryl, hodc Ce-14-aryl duogc thé béng mot hodc
nhiéu phén tir thé duge chon ddc 1ap tir —OH, halogen, —C110-alkyl, —Ci-10-haloalkyl,
—0-(Ci-10-alkyl), hodc —O-(Ci-10-haloalkyl).

Theo mot sd phuong én, R3 1a phenyl, hogc phenyl duge thé bing mdt hodc nhiéu
phén tir thé duge chon doc 1ap tir —OH, halogen, —Ci-io-alkyl, —Ci-10-haloalkyl, —
0-(Ci_10-alkyl), hogc —O-(Ci-10-haloalkyl).
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Theo mot ) phuong an, R? 1a phenyl, hogc phenyl dugc thé b%mg mot hodc nhiéu
phén tr thé dugc chon doc lap tir —OH, halogen, —C1-3-alkyl, —Ci-3-haloalkyl, —O-
(C1-3-alkyl), hoac —O-(Ci-3-haloalkyl).

Theo mdt sb phuong 4n, R? 14 phenyl, hodc phenyl dugc thé bang mot hoic nhidu
phan tir thé dugce chon doc 14p tir F, CL, Br, metyl, —CHoF, —CHF», —CF3, —CH:CL,
—CHClp, —CCls, —O-metyl, —O-CHzF, —O-CHF2, —O-CF5, —O0-CHxCl, —O-
CHCl,, hoac —O-CCls.

Theo mot sd phwong an hop chét c6 cong thire (X) c6 luong du chét dong phan
@bi anh it nhat 1 khoang 80,0% (vi dy, it nhat 1a khoang 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98 %, hodc 99 %). Theo mot s6 phuong an hop chét c¢6 cong thirc
(X) c6 luong du chit ddng phan ddi anh it nhit 12 khoang 98,0% (vi du, it nhét 14 khoang
98,5%, 99,0%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

P3 duoc tim thdy rang viéc cho tiép xuc hop chét 8 v6i hop chét 6 san xuét hop

chit 9 nhu duge thé hién & so dd sau day.

AN (1,2eq.)

oH Et,Zn (3,6 eq.)
CHalp (7,41 eq.)

8 9

Vi vay, sang ché d& xuét quy trinh diéu ché hop chét c6 cong thire (XD):

(XI)7

hodc solvat cta no,
bao gdm:

(i) cho tiép xiic hop chét c6 cong thire (XII),
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OH

(XID),
hodc solvat ctia no,

v6i hop chét c6 cong thae (XIII),

»{( 1S

(XIID),
hodc solvat ctia no,
trong dung dich khi c6 mat CHzlz va Et2Zn; va

(ii) sau do, cho tiép xtic dung dich & bude (i) v6i H202, sao cho hop chét c6 cong thirc
(XI) hodc solvat ciia n6 dugc didu ché, trong d6 hop chét c¢6 cong thirc (XI) c6 luong du
chét ddng phan dbi anh it nhat 1a 80,0%.

Pi duoc tim thy rang viée cho tiép xtic hop chit 8 v6i lugng chit xuc tac cua
hop chit 41 (hodc chét ddng phan b anh ctia n6) san xuat hop chit 9 nhu duoc thé hién

& so do sau day.

42



44469 43/104

antlllH

OH Et,Zn (1,0 eq.)
CHals (2,0 €q.)

8 9

Vi vdy, sang ché d& xuét quy trinh diéu ché hop chét ¢ cong thire (XI):

(XD,

hodc solvat ctuia nd,
bao gdm:

cho tiép xuc hop chét c6 cong thie (XID),

OH

(XID),
hoéc solvat ctia no,

v6i hop chét c6 cong thire (XIV) hogc chat dong phan doi anh ciia no,
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hodc solvat ctia no,

khi ¢6 mit CHzl, va dialkyl k&m sao cho hop chét c6 cong thirc (XI) hodc solvat clia nd

duge didu ché.
Theo mét s6 phuong 4n, dialkyl k&m la ZnEf,.

Theo mét sé phuong dn hop chét c6 cong thic (XI) co luong du chét dong phan
dbi anh it nhit 1a khoang 80,0% (vi du, it nhat 1a khoang 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, hoic 99%). Theo mdt sb phuong 4n hop chét c6 cong thire
(XT) c6 lwong du chit ddng phan ddi anh it nhat 1a khoang 98,0% (vi dy, it nhét 12 khoang
98.5%, 99,0%, 99,5%, 99,6%, 99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Di duoge tim thdy rang viéc cho tiép xtic hop chét 8 voi lugng chét xtc tac cua

hop chéit 40 (hodic chét ddng phan dbi anh ctia n6) san xuat hop chét 9 nhu duoc thé hién

& so do sau day.

40
X (0,1 eq.)

autiliH

OH > (2,0 eq)
Et,Zn (3.1 eq.)

CH2|2 (2,0 GQ)
8 , 9

Vi vay, sang ché dé xuét quy trinh didu ché hop chét c6 cong thire (XI):
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(XD,
hodc solvat cta nd,
bao gdm:
cho tiép xtic hop chét ¢ cong thie (XII),
X
OH
(X1I),

hodc solvat ctia no,

v6i hop chét c6 cong thirc (XV) hodc chit dong phan d6i anh ctia nd,

(XV),

hodc solvat ctia no,

45/104

khi ¢6 mit CHal» tai khoang 0°C sao cho hop chét c6 cdng thire (XI) hodc solvat cua no

duogc diéu ché.

Theo mot sb phuong 4n, ty 1& mol ciia cong thire (XII) v6i cdng thie (XV) nim

trong khoang tir khoang 1,0:0,05 dén khoang 1,0:0,3. Theo mot 36 phuong an, ty 1€ mol

ctia cong thire (XII) véi cong thic (XV) 1a khoang 1,0:0,1.

Pi dugc tim thdy rang viéc cho tiép xtc hop chit 4 v6i hop chat 7 san xuét hop

chét 8 nhu dugc thé hién & so dd sau day.
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sone, L EtOH, Tol, H,0 L
+ Pd-C
OH 8 OH
4 7

Vi vdy, sang ché @ xuét quy trinh didu ché hop chit c6 cong thie (XII):

AN
OH
(XII),
hodc solvat cua nd,
bao gom:
cho tiép xtc hop chét ¢ cong thic (XVI),
(l)Na
B-oNa
(XVD),

hodc solvat ctia no,

v6i hop chét ¢ cong thire (XVII),

o

(XVII),
ho#c solvat ctia no,

khi ¢6 mit Pd/C va bazo, sao cho hop chét c6 cong thire (XII) hodc solvat cua no dugc
diéu ché.
Theo mot s& phuong én bazo 13 K2COs.

Pi duge tim thiy rang viéc cho tiép xtic hop chét 16 v6i hop chét 10 san xuét

hop chét 33 nhu dugc thé hién & so do sau day.
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N,CHCO,Et 0~ OEt

16 33

Vi vay, sang ché @& xuét quy trinh didu ché hop chét c6 cong thire (XVII):

(XVID),

hodc solvat ctia no,
bao gom:

cho tiép xuc hop chat c6 cong thire (XVIID),

(XVIII),

hodc solvat ctia no,

v6i hop chét ¢6 cong thire (XIX) hodc chat ddng phéan ddi anh ctia no,
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(XIX),
hodc solvat ctia no,

khi c6 mit NoCH2CO»Et sao cho hop chét c6 cong thirc (XVII) hodc solvat ctia né duge
didu ché.

Theo mdt s6 phuong 4n hop chét c6 cong thirc (XVII) c6 lugng du chét dong
phéan d6i anh it nhét 1a khoang 80,0% (vi dy, it nhét la khoang 85%, 90%, 91%, 92%,
93%. 94%. 95%, 96%, 97%, 98%, hodic 99%). Theo mdt s6 phuong 4n hop chat c6 cong
thirc (XVII) c6 lugng du chdt ddng phan dbi anh it nhat 1a khoang 98,0% (vi du, it nhét
1a khoang 98,5%, 99,0%, 99,5%, 99,6%, 99.,7%, 99,8%, 99.9%, 99,99%, hodc
99,999%)).

Theo mét s6 phuong 4n, quy trinh duge d& xuét trong ban mo ta nay dugc thuc
hién khi ¢6 mat dung moi hodc hdn hop dung mdi (vi du, it nhét 12 mot dung moi, vi dy,

mdt dung moi, hai dung moi, ba dung moi, hodc bon hodc nhiéu dung moi).

Theo mdt sb phuong an, dung mdi 12 dung m6i khong phén cuc hodc dung moi

khong ¢6 nudce phan cuc, dung moi c6 nude, hodc hdn hgp cta ching.

Theo mdt sb phuong 4n, dung moi la axetonitril, clorofom, diclometan, 1,3-
dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinon, etanol, etyl ete, H g (Vi du, HCl(ag),
HBI(aq), HOOAC(ag), V.V.), heptan, hexan, isopropanol, metanol, metyl tert-butyl ete, 2-
metyl-tetrahydrofuran, (OH) @q (vi du, NaOH@g, KOHeag, NH3-H2Oqg), V.V.),

tetrahydrofuran, toluen, nudc,

Theo mot s phuong 4n, quy trinh duge dé xuét trong ban mo ta nay dugc thuc

hién khi ¢6 mit sang du6i dang tc nhan khir nuge (vi dy, sang 4A hoic sang 3A).

Theo mot sb phuong an, hop chit A duge didu ché nhu duogc thé hién trén Fig. 1.
Nhu ¢6 thé rd rang véi ngudi co hiéu biét trung binh trong linh vuc k¥ thuét, mot sb
cong thuce nhét dinh duoc d& xut trong ban mo ta nay 6 thé dugc thé cho mot s6 hop
chit trung gian nhat dinh cta so dd duge thé hién trén Fig. 1 dé dén quy trinh thay thé
diéu ché hop chit A.

Theo mdt sb phuong an, hop chit A dugc didu ché nhu duogc thé hién trén Fig. 2.
Nhu ¢6 thé 13 rang voi nguoi ¢o hiéu biét trung binh trong linh vuc k¥ thuét, mot sb

cong thuc nhét dinh duoc dé xuét trong ban mo ta nay co thé duoc thé cho mot s6 hop
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chét trung gian nhit dinh ciia so dd dugc thé hién trén Fig. 2 dé dén quy trinh thay thé
didu ché hop chit A.

Theo mdt sb phuong 4n, hop chit A dugc diéu ché nhu dugc thé hién trén Fig. 3.
Nhu ¢6 thé 18 rang véi ngudi co hiéu biét trung binh trong linh vuc k§ thuat, mot s6
cong thue nhit dinh dugce dé xuit trong ban mo ta nay co thé dugc thé cho mdt sd hop
chét trung gian nht dinh cta so dd dugc thé hién trén Fig. 3 dé dén quy trinh thay thé
diu ché hop chit A.

Theo mot s phuong an, hop chét A dugc diéu ché nhu dugc the hién trén Fig. 4.
Nhu ¢6 thé 18 rang v6i ngudi co hiéu biét trung binh trong linh vuc k¥ thuat, mot sb
cong thue nhat dinh duoc d& xuit trong ban md ta nay co thé dugc thé cho mét sd hop
chit trung gian nhét dinh cta so dd duoc thé hién trén Fig. 4 dé dén quy trinh thay thé
diéu ché hop chat A.

Theo mot sb phuong an, hop chét A duge diéu ché nhu dugc thé hién trén Fig. 5.
Nhu ¢6 thé rd rang voi nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuat, mot sb
cong thirc nhat dinh dugc @& xuét trong ban mo ta nay c6 thé duge thé cho mdt sb hop
chét trung gian nhét dinh cta so do dugc thé hién trén Fig. 5 dé dén quy trinh thay thé
didu ché hop chat A.

Theo mot sb phuong an, hop chit A dugc diéu ché nhu duge thé hién trén Fig. 6.
Nhu ¢6 thé 13 rang v6i ngudi co hiéu biét trung binh trong linh vyc k¥ thuat, mot s6
cong thirc nhét dinh dugc dé xuit trong ban mo ta nay co thé duoc thé cho mét sb hop

chét trung gian nhét dinh coa so @6 dugc thé hién trén Fig. 6 dé dén quy trinh thay thé

didu ché hop chét A.
Phuong phép

Chét cht van RXR c6 hoat dong da dang trong viéc diéu hoa sy phat trién va biét
héa cua té bao. Hop chét A 13 chét cht van chon loc RXR ma da dugc tim théy 14 hitu
dung dé d@iéu tri mot vai nhom bénh hodc 161 loan, bao gém bénh ung thu, rdi loan hé
than kinh, rdi loan co, bénh hily myelin, va bénh tu mién. Tac dung cai thién va hi€p

d6ng da thu dugc cling bang cach st dung hormon tuyén giap.

La chét cha van RXR chon loc hop chét A hoat hoa thu thé homo va di vong tai

ndng d6 thap hon dang k& s0 v6i no kich hoat thu thé axit retinoic (RAR). Diéu nay quan
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trong bdi vi su hoat héa RAR ¢6 thé mang lai tac dung phu khong mong mudn va doc
hai va c6 kha ning chéng lai tdc dung c6 loi phat sinh tir hoat tinh chit chil van RXR.
Nhu dugce thiy & bang 2 va bang 3 hop chét A hoat héa RXR dén t6i da 90% (ECoo) tai
néng do nam trong khoang tu 0,1 dén 1 nM, phu thudc vao kiéu phu thu thé, nhung chi
gfy ra hoat hoa tdi thiéu (10%) (EC10) RAR khi nong do cao hon déng ké 1a 200-300
nM, phu thudc vao kiéu phu thu thé. Hop chat A 14 chét cht van RXR dic hiéu va c6
hiéu luc ¢o ai lyc lién két nanomol véi RXR, trong khi d6 hop chit B 12 chét chi van
RXT c6 hiéu luc it hon dang k& véi hoat tinh RAR déng ké (xem bang 4). Sy hoat héa
RAR da duoc thé hién 12 nguy hiém cho su séng s6t ctia t& bao than kinh dopaminergic,
té bao than kinh dang chét & bénh Parkinson. Ngoai ra, sw hoat héa RAR ¢6 thé chéng
lai tac dung c¢6 lgi ctia sy hoat hda RXR dé diéu tri bénh ung thu.

HsC
H
AN
AN
o] OH
Hop chit A Hop chéit B
Béang 2. Céc gid trj RXR ECoo va RAR EC1o cita hop chét A.
RXR RAR
ECgo (nM) EC10 (nM)
o p Y a B Y
0,1 1 0,1 300 200 200
Bang 3. Ty 1é cia RXR ECyo v6i RAR EC10 cho hop chét A.
Ty 16 RXR EC9:RAR ECio
o B Y Trung binh
3000 200 2000 1730
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Bang 4. Hoat tinh RXR va RAR ciia hop chat A va hop chét B.

Hop chitsd | RARanM | RARBnM | RARynM

ECso| Kd |ECso| Kd | ECso| Kd

Hop chiat A | NA |>30K | NA |>30K | NA |>30K

Hop chat B | >500 | 5750 |>500 | 6200 | >500 | >10K

Hop chitsé | RXRanM | RXRfnM | RXRynM

ECso| Kd |ECso| Kd |ECso| Kd

Hop chdtA | 02 | 04 | 08 | 3,6 | 0,08 | 38

Hop chdt B | >500| 60 |>500| 210 |>500| 180

Liéu dung qua dudng miéng 20 mg/m? khong vuot qua ndng d6 toan than 200
nM va liéu ding qua dudng miéng khoing 0,014mg/m? c6 thé san xuét ndng do toan
than tam thoi khoang 0,1 nM. Vi vay mot s6 phuong 4n doi hoi lidu trong khoang tix
0,014 dén 20 mg/m?2. Lidu qua miii c6 thé thap hon 10 1an.

Chét chi van RXR didu hoa bidu hién gen dan dén su wc ché sinh trudéng hodc
théi lui ciia mét s6 bénh ung thu. Hop chat A thé hién hoat tinh khang nhiéu loai bénh
ung thu in vitro hodc & mau dong vat, bao gém bénh ung thu mau nhu bénh bach cau,
va u lympho té bao T & da, bénh ung thu phdi (1€ bao nho va té bao khéng nho), bénh
ung thu vu (thu thé estrogen duong tinh va 4m tinh), bénh ung thu ¢b ttr cung, bénh ung
thu tuy, va bénh ung thu tuyén tién liét. Sy mo ta thém vé st dung hop chit A dé didu
tri bénh ung thw c6 thé dugc tim thdy & USPN 8,101,662, Treatment of Cancer with
Specific RXR Agonists, va WO2017/075612 Treatment of Cancer with Combination of
Agonists RXR and Thyroid Hormone, mdi tai liéu duge két hop bang cach vién dan toan

bo st dung ma nd dé xuat.

Hop chit A ciing duge tim thiy c6 tac dung diéu hoa mién dich, dic biét 1a didu
chinh ty 1& Th17/Treg ung hd té bao Treg dan dén lam gidm cac phan ung mién dich va
viém. Ngoai ra hgp chit A di duoc tim thiy 13 c¢6 tc dung bao v¢ than kinh va tang
cuong biét hoa té bao it nhanh va tai tao myelin. Vi vay hop chét A c6 thé hitu dung dé

didu trj nhidu bénh v6i thanh phén thodi hoa than kinh va/hogic tw mién bao gbm rbi loan
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co va hé than kinh. Céc bénh lam vi du ma c6 thé duoc didu trj bang hop chat A bao
gém bénh Parkinson, bénh Alzheimer, da xo cliing, tam than phén liét, xo cling teo co
mot bén, chin thuong thiéu mau cuc bd, tdn thuong do chin thuong, r6i loan trAm cam,
hodc thoai héa than kinh do tudi tac. Theo mdt s6 phuong an liéu luong thich hgp nam
trong khoang tir 0,001 dén 100 mg/kg/ngay. Theo cac phuong an khac lidu lugng c6 thé
nam trong khoang tir 0,001 dén 0,2 mg/kg/ngay hodc nam trong khoéang tir 0,1 dén 3
mg/kg/ngay. Sy md ta thém viéc st dung hop chit A dé didu tri bénh thoai hoa than kinh
va ty mién c6 thé dugc tim théy &: USPN 10,034,854, Autoimmune Disorder Treatment
using RXR Agonists; USPPN 2015-0038585, Treatment of Diseases by Concurrently
Eliciting Remyelination Effects and Immunomodulatory Effects Using Selective RXR
Agonists; USPN 9,877,941, Treatment of Nervous System Disorders Using
Combinations of RXR Agonists and Thyroid Hormones; WO20 17/155571, Treatment of
Autoimmune Diseases with Combinations of RXR Agonists and Thyroid Hormones;
WO02017/155578, Treatment of Muscular Disorders with Combinations of RXR
Agonists and Thyroid Hormones; mdi tai liéu dugce két hop b%mg cach vién dan toan bd

viéc sit dung ma noé dé xuét.

Vi vay, theo mot s6 phuong an séng ché @& xuét phuong phép diéu tri bénh ung
thu bao gdm sit dung cho ddi trong can diéu tri luong tac dung cua hop chét 38, hodc
mudi duge dung cta no, trong d6: hop chit 38 c6 luong du chat ddng phan ddi anh cua
hop chét A, it nhét 12 khoang 98,0%; va hop chét duoc diéu ché bang quy trinh tong
hgp, va quy trinh tbng hop bao gdm quy trinh didu ché hop chét trung gian nhu duoc
md ta trong ban md ta nay. Theo mot sb6 phuong an, hop chét trung gian c6 cong thic
(XIa). Theo mdt s6 phwong 4n, cong thirc (XIa) duge didu ché bang quy trinh duoc deé

xuat trong ban mo ta nay.

Theo mdt sé phuong an, sang ché dé xuét phuong phép diéu tri bénh ung thu bao
gém, str dung cho dbi tuong cAn diéu tri hop chét (tac 13, chét chu van RXR, vi du, hop
chéit 38 ¢6 lugng du chét ddng phan déi anh it nhét 1a khoang 98% (vi dy, it nhét 13
khoang 99,0%, vi du, it nhat 1a khoang 99,5%) cta hop chit A, hop chét A ¢6 lugng du
chét ddng phan dbi anh it nhét 1a khoang 98% (vi du, it nhét 1a khoang 99,0%, vi du, it
nhét 12 khoang 99,5%), ché phém cua no, hoac dugce phém cua nod), voi lidu c6 tac dung

chita bénh nidm trong khoang tir khoang 0,1 dén khoang 20 mg/m?/ngay.
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Theo mot s6 phuong 4n, liéu c¢6 tac dung chita bénh cua chat chu vin RXR 1a licu

dudi ngudng hoat hoa thu thé axit retinoic (RAR) va v&i hodc trén lidu tac dung RXR.

Theo mdt s6 phuwong 4n, bénh ung thu 12 bénh mau 4c tinh, bénh ung thu phoi,
bénh ung thu tuyén tién 1iét, bénh ung thu v, bénh ung thu tuy, bénh ung thu rudt Kkét,

hodic bénh ung thu ¢d tir cung.

Theo mdt sb phuong 4n, viéc diéu tri con bao gom st dung hormon tuyén giap

cho dbi twong.

Séang ché ciing d& xuit phuong phép didu tri r6i loan hé than kinh, 161 loan co,
bénh huy myelin, hodc bénh tu mién & dbi tuong can diéu tri, bao gém, st dung cho dbi
tugng lugng tic dung chita bénh cua hop chét (tac 1a, chét chi van RXR, vi dy, hop chét
38 ¢6 lugng du chit ddng phan dbi anh it nhit 1a khoang 98% (vi dy, it nhat la khoang
99,0%, vi du, it nhét 1a khoang 99,5%) ctia hop chét A, hop chat A c6 luong du chat
ddng phan déi anh it nhét 12 khoang 98% (vi dy, it nhét 1a khoang 99,0%, vi dy, it nhét
1a khoang 99,5%), ché phém cua nd, hoac dugc phém cia no), trong do luong tac dung

chita bénh nam trong khoang tr 0,001 mg/kg/ngay dén khoang 100 mg/kg/ngay.

Theo mot s6 phuong 4n, réi loan hé than kinh 14 bénh Parkinson, bénh Alzheimer,
da xo ciing, tim than phan liét, xo cling teo co mot bén, chin thuong thiéu mau cuc bo,

tén thwong do chin thuong, rdi loan trAm cam, hogc thoai hoa than kinh do tudi téc.
Theo mot s& phuong én, viée didu tri con bao gém st dung hormon tuyén giap.

Theo mdt sd phuong an, lugng tac dung chita bénh nam trong khoang tir khoang
0,001 mg/kg/ngay dén khoang 0,2 mg/kg/ngay.

Theo mot sb phuong an, lwgng tac dung chita bénh nim trong khoéng tr khoang
0,1 mg/kg/ngay dén khoang 3,0 mg/kg/ngay.

Theo mot s& phuong an, chit chii van RXR dugc dung véi 1idu c6 tac dung chira
bénh, trong d6 lidu nay dudi ngudng hoat héa thu thé axit retinoic (RAR) va véi hodc
trén lidu tdc dung RXR. |

Theo mdt s6 phuong 4n, chét chu van RXR ¢6 lugng du chét dong phan d6i anh
cua hogp chit A ma vé co ban loai trr, hodc 1am giam dén marc khong phat hién duoc,

hoat hoa RAR bing chét ddng phan ddi anh ciia hop cht A (vi du, hop chét B).

Bo kit va vit phim san xuat
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Séang ché cling d& xuét bo kit, chtra hop chét dugc dé xuét trong ban mo ta ndy.

Sang ché ciing dé xuét vat phim san xuét, bao gdbm hop chét duoc d& xuét trong
ban md ta nay.

Theo mot sb phuong an, bd kit hodc vat pham san xuit con bao gdm huéng dan
stt dung no.
Vi du thwe hién sang ché

Vi du 1: Tdng hop hop chét 29

Zn-Cu H
Y\/O CH2|2 O

—
Br Br
21 19
n-BuLi (hodc t-BuLi)
B(OMe)s
Br
H5C

H \/@
H
3 0
0 < \P'\/
Pd(q) B(OH),
0

21
3

F’d(o)
Ha

HsC,

OH

29

Hop chét 18 (1 eq) trong THF kho hodc ete kho (10 mL), xt ly bang cap doi Zn-

Cu (1-3 eq) hodc chét phan tng twong ty khi c6 mat diiodometan (1-3 eq) va dugc

54



44469 55/104

khudy & nhiét do thich hop trong mot vai gi va phén tng dugc dung bang nudc. Hon
hop Zn-Cu ran dugc loc ra, va 16p hitu co duge tich va dung mdi dugce loai bo. San

phim thé dugc tinh ché, qué trinh nay cho san phim xyclopropyl 19.

San phdm xyclopropyl 19 (1 eq) trong THF khan (10 mL) phan tng voi n-Buli
hoic sec-BuLi hodc t-BuLi & nhiét do thich hop va trong khoang thoi gian thich hop
duge khudy sau d6 xu 1y bang trimetyl borat hodc chét phan tmg borat twong tu tiép theo
la dirng phan tng bing axit lodng tiép theo 12 phan (mg v§i NaOHag) cho san pham borat
21.

Hop chét borat 21 (1 eq) trong DME hogc THF (10 mL) va mot s6 MeOH khi c6
mat hop chét bromotetralin 3 (1 eq) khi ¢6 mgt Pd(PPhs)s (Iwong xuc tac) va 1 eq KoCOs
va duoc gia nhiét trong thoi gian thich hop va ¢ nhiét do thich hop trong khoang thoi
gian thich hop cho hop chét xyclopropyl-tetralin thd 30. Phan ting thd dugc tach bing
etylaxetat va dugc sdy kho va tinh ché tao ra hop chét 30.

Hop chét 30 (1 eq) phan tmg véi Pd-C (lwgng xac tac) trong etyl axetat hodc
MeOH (10 mL) trong mdi truong hydro ¢ ap suit phit hop tao ra rugu xyclopropyl 29.
Chét rin Pd-C duoc loc ra cung véi loai bo dung moi tiép theo 1a tinh ché tao ra rugu

xyclopropyl 29.

Nhu c6 thé 18 rang v6i ngudi co hiéu biét trung binh trong linh vuc k¥ thuat, mot
sb cong thirc nhét dinh duogc dé xuét trong ban md ta nay co thé dugc thé cho mot sb
hop chét trung gian nhét dinh cta so dd dugce thé hién & vi du 1 dé dén quy trinh thay
thé didu ché hop chat 29.

Vi du 2: Téng hop hop chit 37

\ o
\
R Z~ “CO,Et
e
12

HG HsG
H
H
=
N
1e) H K-OtBu
X
32 37
. (@) OEt
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Hop chét 12 (1,1 eq) trong THF & nhiét do thich hop dwoc xi Iy bang KOt-Bu
(1,1 eq) trong moi trudng tro (nito hodc argon) trong thoi gién thich hop. Sau do b sung
vao hdn hop nay hop chét 32 (1 eq) trong THF hodc dung mdi ete, & nhiét d thich hop
va dugc khudy trong thoi gian thich hop, tiép theo 1a ding phan tng bang nudc va tach
bing etyl axetat. LGp etyl axetat duoc sdy va tinh ché tao ra sén pham 37.

Vi du 3: Tdng hop hop chét 34

oj><'/o
l \)
N. _N
1 3

/r

|
0=9=0
CFs

10

N,CHO,Et

16 CuOTf

34 39

B6 sung vao huyén phu ctia dong triflat (CuOTf, 6,8 mg, 0,027 mmol) dung dich
chit xtic tac khong dbi xtng (8,1 mg, 0,028 mmol) trong clorofom (9 mL) dé tao thanh
hop chét chét xtc tac khong dbi xtimg 10. Sau mot gio dung dich duge dwa qua éng
thong, c6 gai va bng nbi ngoai dong goi bang bong thuy tinh. B6 sung vao hon hop nay
hop chit 16 (3,19 g, 14 mmol) va N2CHCOzEt (309 mg, 2,71 mmol) trong clorofom
khan (10 mL) tir tir (trong khoang thoi gian 1a 1,5 gio). Sau 14 gid hdn hop is duge cd
dic trong chéan khong. Hon hop duge tinh ché bang sic ky cot silicagel. Hop chit mong
mudn 34 dugc phan 1ap bang sic ky khong d61 xtmg hoic MPLC (Masamune et al Tet.
Letts. 1990, 37, 6005; Evans et al J. A. C. S. 1991, 113, 726; Masamune et al Tet. Letts.
1991, 32, 7373).

Vi du 4: Tdng hop hop chat 11

HaC,

wuyy  DibALH trong CH,Cly

OEt

34 11
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B& sung vao dung dich lanh (-78°C) cua hop chit 34 (312 mg, 1 mmol) trong
diclometan khan (6 mL) diisobutylaluminium hydrit trong diclometan (dung dich 1 M,
1,1 mL) tir tir (trong 5 min). Phan tng lanh dugc khudy trong 4 gi® hodc cho dén khi
phan tmg hoan thanh. Phan tmg dugc dung bang cach bd sung nuéce (1 mL), duge pha
lodng bang diclometan (10 mL), dugc rira v6i dung dich aq. HCI hoac NaHCOs3 pha
loang (5%) (5 mL), dugc sdy kho va dung méi dugc chung cAt. Hop chét 11 duge phan

1ap va dugc st dung & budce tiép theo.

Vi du 5: Tdng hop hap chét 13

\ g
\
R Z “CO,Et
e
12

—

n-BuLi

11

) OEt

Bb sung vao dung dich lanh (-78°C) ctia hgp chét 12 (290 mg, 1,1 mmol) trong
tetrahydrofuran khan (6 mL) 4 n-BuLi (dung dich 1,6 M, 0,7 mL). Phan ting lanh dugc
khudy trong 20 min, sau d6 dung dich cua hop chit 11 (264 mg, 1 mmol) trong
tetrahydrofuran khan (3 mL) dugc bd sung va khudy hdn hop trong 3 gio hodc cho dén
khi phan tng hoan thanh. Phan tng dugc dung bang cach bd sung nudce (1 mL), duge
pha loang bang etylaxetat (30 mL), dugc rira v6i nude mubi (5 mL) duoc sdy kho va

dung moi dugc chung cAt. Hop chit 13 duge phan 14p sau tinh ché sic ky cot.

Vi du 6: Tdng hop hap chit A

KOH

0] OEt

B6 sung vao dung dich cta hop chét 13 (290 mg, 1,1 mmol) trong metanol (2
mL), KOHq) (dung dich 1 M, 3 mL) va dugc gia nhiét dén 80°C trong 2 gi¢ hodc cho
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dén khi phan (mg hoan thanh. Hon hop phan tng duge lam mat dén nhiét d6 xung quanh
va duge axit héa bang HCI pha loang trong nudc (10%, 3 mL). Phan tmg dugc chiét vé6i
etylaxetat (3 x 10 mL), dugc sdy kho va dung moi dugc chung cat. Hop chit A dugc
phan 18p bing céch két tinh lai hogc tinh ché séc ky.

Vi du 7: Tdng hop hop chét 33

e HaC.

N,CHO,Et e o
Chat xuc tac Rh H +
OEt

0 OEt

16 33 40

Dung dich No,CHCO,Ft (228 mg, 2 mmol) trong diclometan khan (3 mL) duoc
bd sung tir tir (trong khoang thoi gian 13 5 gio) vao dung dich cua hop chat 16 (2,28 g,
10 mmol), chét xuc tac rodi (4,4 mg, 0,01 mmol) va diclometan ¢ nhiét d0 xung quanh.
Hén hop dugc khudy trong hai gi& hodc cho dén khi phan ing hoan thanh, va di qua cot
ngén alumin véi diclometan la chét rira giai dé loai bd chét xtic tac Rh(OAc),. Sau do,
dung moi va hgp chit 16 du thira dugc loai bo bang cach chung cAt. Hon hop ctia dong
phén cis 33 va d6ng phan trans 40 dugc phan lap va duge tach bang sic ky. Hop chét
33 duoc st dung trong budc tiép theo (Callot, H. J.; Metz, F.; Tetrahedron 1985, 41,
4495; Maxwell, J.L. et al Organometallics 92, /7, 645; Callot, H. J.; Piechoeki, C.;
Tetrahedron Lett. 1980, 21, 3489).

Vi du 8: Tdng hop hop chét 32

HaC, HaG
DibAl-H trong CH,Cl,

*»
07 OEt o~ 'H

Bd sung vao dung dich lanh (-78 °C) cta hop chit 33 (312 mg, 1 mmol) trong
diclometan khan (6 mL) diisobutylaluminium hydrit trong diclometan (dung dich 1 M,
1,1 mL) tir tir (trong 5 min). Phan ng lanh dugc khudy trong 4 git hodc cho dén khi
phan g hoan thanh. Phan tmg duogc dung bang cach bd sung nuée (1 mL), duge pha
lodng bang diclometan (10 mL), dugc rira v6i dung dich aq. HCl pha loang (5%) (5 mL),
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duge sy kho va dung moi dugc chung cAt. Hop chét 32 dugc phén 14p va duge st dung

& bude tiép theo.

Vi du 9: Téng hop hop chét 37
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B6 sung vao dung dich lanh (-78°C) cta hop chit 12 (290 mg, 1,1 mmol) trong
tetrahydrofuran khan (6 mL) n-BuLi (dung dich 1,6 M, 0,7 mL). Phan tng lanh duoc
khudy trong 20 min, sau d6 dung dich cua hop chit 32 (264 mg, 1 mmol) trong
tetrahydrofuran khan (3 mL) dugc bd sung va khudy hdn hop trong 3 gio hodc cho dén
khi phan Gng hoan thanh. Phin ing dugc dung bang cach bd sung nudce (1 mL), duge
pha lodng bang etylaxetat (30 mL), dugc rira voi nude mubi (5 mL) duoc sdy kho va

dung méi dugc chung cAt. Hop chit 37 dugc phan 14p sau khi tinh ché sic ky cot.

Vi du 10: Tdng hop hop chét 38

HaC HaC
H KOH H
—
X X
A X
37 38
07 DOEt 07 “OH

Bb sung vao dung dich ctia hop chét 37 (290 mg, 1,1 mmol), metanol (2 mL),
KOH g (dung dich 1 M, 3 mL) va dugc gia nhiét dén 80°C trong 2 gid hodc cho dén
khi phéan tng hoan thanh. Hon hop phan Gmg dugc lam mat dén nhiét d6 xung quanh va
dugc axit hoa bang HCI pha loang trong nudce (10%, 3 mL). Phan Gng duoc chiét véi
etylaxetat (3 x 10 mL), duoc sdy kho va dung moi duge chung cat. Hop chét 38 duoc
phan 1ap bing cach két tinh lai hodc tinh ché sic ky.
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Theo mot sb phuong én duge dé xuit trong ban md ta nay, hop chét 38 c6 lugng

du chét ddng phéan d6i anh ctia hop chét A,

Hop chit A,

it nhét 12 khoang 80,0% (vi du, it nhét 12 khoang 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, hodc 99%). Theo mot sb phuong &n hop chat 38 c6 lugng du chét dong
phén dbi anh it nhat 1a khoang 98,0% (vi du, it nht 1 khoang 98,5%, 99,0%, 99,5%,
99,6%, 99,7%, 99,8%, 99,9%, 99,99%, hodc 99,999%).

Vi du 11: Tdéng hop hop chét 3

Et,Zn
l an2
o:?zo CHyl,
§ N\H CH,Cl,
+ —
[ ] H
OH ’ITI/
0=S=0

5, hodc ddng phan
doi anh ctia nd
(0,1 eq.)

B4 sung vao binh lanh (binh A) (0°C) chtra hop chat 8 (256 mg, 1 mmol), va chét
xtuc tac sulfonamit (hgp chéit 5 hoic chét déng phéan ddi anh cua nd, 27 mg, 0,1 mmol)
CH,Clz (3 mL) trong moi truong tro. B4 sung vao dung dich nay EtZn (113 uL, 1,1
mmol), va khudy trong 10 min. B6 sung vao binh khac (binh B) iot (508 mg, 2 mmol)
v CILCh (10 mL), huyén phit nay duge lam mat dén 0°C va Etz2Zn (103 pL, 1 mmol)
dugce bd sung va khudy trong 10 min. Trong binh khac (binh C), CHal, (161 pL, 2 mmol)
va CHa2Clz (24 mL) dugc bd sung, dung dich dugc lam mat dén 0°C va EtzZn (103 pL,
1 mmol) dugce bd sung va khudy trong 5 min. Ham lugng cua binh A dugc ndi thong
vao binh B & 0°C va khudy trong 2 min, sau d6 ham lugng nay duoc ndi thong vao binh

C, ham luong phan ung trong binh C duoc khudy & 0°C cho dén khi phan tng hoan
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thanh. Phan tng dugc ding bing cach bo sung NaOH(ag) (dung dich 2 M, 13 mL). Lép
ag. dugc tach va dugc chiét bang CH>Cl> (2 x 15 mL), 16p hitu co két hop duge sdy kho
va dung mdi dugc loai bd va dugce tinh ché bang sdc ky cot silicagel va san phim (hop
chét 9) dugc phéan 14p (Denmark, S. E.; Christenson, B.L.; O Connor, S. P.; Tetrahedron
Letts. 1995, 36, 2219; Denmark, S. E.; Christenson, B. L.; O Connor, S. P.; Murase, N.;
Pure Appl. Chem., 1996, 68, 23; Denmark, S. E.; O Connor, S. P.; J. Org. Chem. 1997,
62, 584).

Vi du 12: Tdéng hop hop chat 11

TPAP, NMO

11

Bé sung vao dung dich cta hop chét 9 (270 mg, 1 mmol) trong CH>Clz (6 mL)
sang phan tir (1 g), TPAP (3 mg), NMO (141 mg, 1,2 mmol) va dugc khudy & nhiét do
xung quanh cho dén khi phan (g hoan thanh. Phan img dugc thong qua cot silica gel
ngén va ria giai voi hdn hop etylaxetat —hexan. San phim (hop chit 11) dugc phan 1ap

sau khi loai bo dung moi.

Vi du 13: Tdng hop hop chét 12

PBT3
Bitatve o 8
HO Z COEt — 3 Br ZSCOEt — 3 =
/\(\ ) /\(\ ) O/P\\ CO,Et
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35 36 12

Hop chét 36: Quy trinh dugc cung cAp st dung PBr;3 trong hoén hop cuia hexan va
etyl ete dé chuyén hoa rugu 35 thanh bromua 36 v6i hiéu sudt 79%. Lam viéc 1én cho
thdy rang san pham bi nhiém luong dang ké vat liéu mé vong co ngudn gbc tir 2-MeTHF
(NMR).

Két qua: Hop chét 36 Run 1. Bd sung vao dung dich cua 26 g (0,18 mol) 35 trong
400 mL heptan va 150 mL MeTHF ¢ trong khoang tur -5 dén -10°C PBr; (t6a nhiét, 51,3
g, 0,189 mol). Hon hop duoc khudy lanh trong 1 h, sau d6 & nhiét do phong qua dém.
Séc ky ghép cap ion (IPC) thé hién chuyén dbi tir dinh dén dinh. Hon hop duoc ding
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(lanh) bang cach bd sung 225 mL nudc mudi (téa nhiét). Lép hitu co duge loai bo dé
cho 51 g (138%) dAu ma thé hién tap chét dang k& (NMR) c6 ngudn gbc tir phan ting
v6i MeTHF. Dau duge hoa tan lai trong 400 mL heptan va dugc rira bing 8% NaHCO3
(2 X 100 mL). Dung dich dugc siy kho (MgSOs), dugc loc va tach 14y 41 g (110%) dau.
NMR tinh khiét hon déang k& nhung khong sach. Vat liéu nay dugc sic ky hodc dugc
chung cit dé thanh loc n6.

Ngoai ra, diclometan dugc sir dung 1am dung méi duy nhét. Vi 1 eq PBr3 cho
chuyén ddi sach thanh 36 (trén) va phan Gng v6i MeTHF, nhiéu hon mdt Br ¢6 thé phan
g véi rugu. Vi vay, trén 0,1 X quy mo trén, 2,6 g 35 trong 40 mL DCM duogc xtr ly
bang 0,5 eq PBr3 & <-5°C. Séc ky ghép cip ion (IPC) thé hién rang chét trung gian hinh
thanh va giam dan theo thoi gian san pham. Tuy nhién, nguyén liéu ban dAu va chit
trung gian phan cuc khong dugc tiéu thy hét. 0,25 eq khac (tbng 0,75 eq) dugc bd sung
va phan (g thyc hién qua dém. Lam viéc cho 3,7 g (dinh lugng) san pham. Tuy nhién,
tap chét c6 thoi gian luu 1au hon (ddng phan Z) & mic cao hon dang ké (7%) so véi 1an
chay trudce. Nhin vao déu vét sic ky 1éng, co thé dugc thay 1a phét trién theo thoi gian.
Céc dir liéu nay goiy rang ete trong quy trinh ban d4u c6 chtc ning nhu co so Lewis

yéu dé diéu chinh tac dung cia san pham phu HBr.

Két qua: Hop chét 36 Run 2. B4 sung vao dung dich cua 2,6 g (0,018 mol) 35
trong 40 mL DCM & khoang tir -5 dén -10°C PBr3 (téa nhiét, 2,3 g, 0,009 mol, 0,5 eq).
Hon hop duoc khudy & nhiét do phong trong 5 h nhung khong hoan thanh. Hon hop
dugc 1am lanh va 0,25 eq khac duge bd sung va phan Gng dugc khudy qua dém & nhiét
d6 phong. Phan tmg dugc lam lanh va dugce dung bang 10 mL nudce (téa nhiét), duge
shy kho (MgSO4) va tach 14y 3,7 g (dinh luong) dau trong. HPLC thé hién déng phan Z
khong mong mudn (NMR, GCMS) tai khoang 7%.

Vi du 14: Téng hop hop chit 9
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»

OH 1) EtZZn, CH2|2
chét xitc tac (1,2 eq.)
2) Két tinh lai dé tinh
8 ché va cai thién ee 9

Hop chat 9 (phan (mg Simmons-Smith): tAt ca cac bd sung duge thyc hién xong
& it nhét 13 20 phut va tai khoang -5°C. Thu tuc: thanh loc thiét bi phan tmg v6i No. Nap
thiét bi phan tmg 10 L vai 8 (200 g), DCM (4 L), va chét xtc tac boronat (250 g). Bat
may khudy. Lam mat dén -5 dén 10°C. Thém dung dich Et2Zn dAu tién (800 mL, 1,1 eq)
gift -5 dén 10°C (tda nhiét) trong 20-60 min. Khudy lanh ca 20-30 min. Thém lugng nap
dAu tién cta CHaL, (228 g) gift -5 dén 10°C (téa nhiét nhe) trong 20-60 min (ndi téi di
khi bt diu bd sung CHaL). Thém lugng nap thé hai ctia dung dich Et:Zn (800 mL, 1,1
eq) gilt -5 dén 10°C (tda nhiét nhe) trong 20-60 min. Khudy lanh ca 20-30 min. Thém
lugng nap tht hai CHaI» (228 g) giit -5 dén 10°C (tda nhiét nhe) trong 20-60 min. Sau
bd sung tht hai ctia CHal, chét rin déo dong tu nhu khéi c6 thé khudy. Chét ran déo
dudng nhuw moéng di khi nhiét do duoc nang lén 0°C. Sau khi qua dém, khéi hoan toan
pha v 1én; ndi 1a hdn hop 16ng dugc khudy déu. Khudy qua dém ¢ 0°C. Liy IPC. Lam
4m dén 20°C. L4y IPC. B4 sung lugng nap thi ba clia dung dich Et2Zn (800 mL, 1,1 eq)
gitr tu -4 dén -7°C (khong toa nhiét) trong 20-60 min. Khudy lanh ca 20-30 min. B6
sung lwong nap tha ba cia CHal» (228 g) giit tir -5 dén 10°C (tda nhiét nhe) trong 20-60
min. Khudy lanh ca 20-30 min. Lam 4m dén 20°C. Khudy 30 min. 12% bd sung cla
lugng nap 1,1 eq dugc bd sung va phan (mg hoan thanh sau khoang thoi gian qua dém
thir hai. Khi hoan thanh, 1am mét xudng 0-5°C va bd sung HC1 3N (2 L). 200 mL dau
tién téa nhiét (dén 20°C) v6i mét s6 khi tao bot va thai (duge kiem sodt dé dang). Sau
khi lam mat lai dén 0°C, axit con lai dugc nap vdi chi téa nhiét 9°C. Khuéy 30 min &
15-25°C va cét 16p. Lép duéi mau cam va khong c6 do duc. C6 16p gié shm mau di
chuyén sang giao dién va hau hét tan bién. Trong pham vi ¢6 thé, gié dugc thyuc hién véi

dung dich c6 nudc. Chung cit (chan khong) phén 16n DCM. Lan chay nay dugc thuc
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hién trong may ¢6 quay chan khong vi Iy do co hoc. Chén khong dugc str dung dé gitr
nhiét 6 xubng nhu bién phap phong ngira an toan chung. Viéc loai bo DCM dugc thuc
hién dé, it nhét 13, a) giam khéi luong 1am viéc va quan trong hon 13, b) dé kiém soat
mat do cua dung dich hitu co va ngan chan sy dao nguoc 16p tiép theo. Téng cta 3,2 L
cua 4,0 L ban dau dugc loai bd. Lugng chinh xac khong quan trong. Loai b6 DCM tai
diém nay cling lam cho dai cudi ciing (toluen) dé dang hon (it hodc khong c6 ndi hoi
thap). Rira véi HC1 1 N (1 L). C4t 16p va nap dung dich NaOH (250 g ctia 50% + 890 g
nuée-tng: 1 L). Lam mat dén 5°C. B sung 35% H202 (200 g). 80 mL dAu tién cta
lugng bd sung téa nhiét: nhiét do duoc gitt <12°C. Phan con lai ctia lwgng bd sung téa
nhiét khong dang ch . Lam dm dén 20°C. Cit 16p. Nap 20% Na;SOs (625 g), khudy
5-15 min va cit 16p. Lugng bd sung khong tda nhiét. LAan rira nay sau d6 dugc két hop
v6i phén chit thai H2Os trong binh riéng biét tao ra su toa nhiét tr tir (5-10 min) tr 25°C
dén 40°C. Luong tda nhiét dugc kidm so4t nho chi ra ring NazSOs ¢6 thé dugc bd sung
vao thiét bi phan tmg ma khong tach truéc H2O2. Rira 250 mL nude mudi. Loc 16p hiru
co thong qua Solka floc 40 dé loai boé do duc. Loai bo dung mdi bang chan khong (bé
50°C, 7 Torr).

Lam viéc 1én cho 238 g (113%) diu cam ma chira 20 mol% (8 wt%) toluen.
HPLC khong dbi xtmg thé hién 11% cua chit ddng phan doi anh sai, trai nguoc v6i 4%
duoc thiy trong 1an chay 20 g twong tu.

Su chon loc ddi anh duoc cai thién bang viéc bd sung tudn tu dugc mo ta & trén
ctia chét phan mg trong budc xyclopropan hoa. Ngoai ra, tuong duong cia chét phan
{mg duoc giam thiéu, din dén tiét kiém chi phi va dieu kién lam viéc d& dang hon.

Vi du 15: Tdng hop axit butylboronic (hop chit 25)

n-BulLi, THF

B(O-iPr)s — > BuB(OH),

Axit butylboronic duoc didu ché & quy mo trung binh trong thiét bi phan tmg 10
L bang cich bd sung BuLi vao triisopropyl borat ¢ -42 dén -50°C dé tao 197 g (76%).
Vmax 12 6,5 L (32,5 L/kg).

Vi du 16: Téng hop hop chét 27
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Phirc hop dietanolamin (27) dugc didu ché tir axit butylboronic trén bang cach
phan ting v6i 1,1 eq cia dietanolamin (DEA) trong hé dung moi hdn hop cia MTBE va
DCM v6i sang phan tir 4 A 1a chat khir nude. Quy trinh: thanh loc thiét bi phan tmg véi
Na. Nap thiét bi phan @mg 10 L véi B(OiPr)s (530 g) va THF (3750 mL). Lam mat dén
_45°C (thiét b phan tng phai dugc cach nhiét nhiéu). B sung BuLi soln (1587 mL) git
trong khoang tir -42 dén -50°C (3 h) (tda nhiét; dang két tia & 3 h). Khudy 10-30 min.
Lam 4m dén 15°C trong 3-18 h (qua dém 1a chép nhan dugc; chét 16ng tré nén day hon
dang ké & ca -42°C trong qua trinh lam 4m 1én). Nap HC1 4N (440 mL) dugc nap vao
thiét bi phan tmg, dan dén chi ting nhiét do 12°C. Tt ca cac chit ran hoa tan thanh hai
16p rd rang. Khudy 10 min. Xa nudc. Loai bo dung moi khoi 16p hitu co; ban rin mau
tréng. Liy phén cin trong 1,2 L nuée, bd sung vao binh may c6 quay chén khong va
duoc gia nhiét dén 80-85°C dé tao ra dung dich ¢ do duc cao (hai 16p chét 16ng). Cac
thanh phan trong binh dugc chuyén vao mot cbe 4 L ¢6 gan mdy khudy co hoc va cap
nhiét dién. Hon hop dugc lam mat tir tir bang dong Na dé loai bo THF va IPA con lai.
Chét ran duoc tao ra & 50-55°C. Chét rin dugc loc ra trong phéu loc tho 1 L, duoc rua
v6i nuée t6i thidu va banh duge ép bang tAm cao su va/hodc chan voi. Tm dugc loai bo
va chan khong tiép tuc thudng thire banh. Chét rén duoc 1am min va chén khong tiép tuc
trong 30 min (dong N2): 230 g banh udt. Sy chan khong (khong gia nhiét, dong Nz 1-2
L/min) qua dém cho 197 g (76%) manh tréng khong dinh. Chung: Khong ¢6 phén tich
IPC d hoan thanh. NMR (DMSO-d) ctia hop chét cubdi cing pht hop v6i tham chiéu va

khong c6 nude (khong xac dinh cho d6 kho). Axit boronic dugc biét 1a khir nudc mot
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phﬁn phu thudc vao diéu kién va ciing dé bi oxy hoa khong khi. Do d6, chung nén duoc
luu trit trong Na.
Theo mdt sé phuong 4n, hop chit 6 duoc tao ra (vi dy, fai ché) biang cach cho
tiép xic hop chét 27 v6i hop chét 28 trong dung mdi thich hop dé tao ra hop chét 6.
Ning suét: 258 g, 79% (d tinh khiét 96%, NMR). Cum thtr hai (49 g, 15%) cling
chi duoc 14y véi dd tinh khiét 75% (NMR). Hop chét 27 phuc vu nhu chét rén on dinh

dé gitr axit butylboronic khong 4n dinh tiém an.

Vi du 17: Tdéng hop hop chét 27

H
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Quy trinh: tAy rira thiét bi phan tng bang Na. Nap thiét bi phan tmg 10 L v6i
BuB(OH), (196 g), DEA (222 g), DCM (2,1 L) va MTBE (2,1 L). Nap sang mol (345
g). Dietanolamin (DEA) 1a chéit 16ng nhét (mp=27-31°C) va kho d6 va chuyén hoan
toan. Mot s6 dung moi dugc danh riéng dé rtra phéu sac sau khi sang. Khudy 2-24 h.
Léy IPC. Loc bd chét rén va rtra bang DCM (0,5 L). Loai bo dung mdi. L4y can trong
DCM (1,1 L). Can co thé hoa tan trong DCM. Nap MTBE (2,5 L). Hbn hop trd nén duc
khi sac MTBE. Cho phép dé yén trong phong lanh qua dém. Tinh thé tach t6t sau khi dé
yén (khong khudy) qua dém. Chia tay cic khéi. Loc b chit rdn va ria véi MTBE tbi
thidu. Say chan khong (30°C, N2) dén trong luong khong dbi: 258 g (79%). Tap trung
phan loc dé khuyén khich két tinh thém va 14y cum thit hai: 49 g (15%).

Vi du 18: Su két tinh lai ctia hop chit 9

Két tinh bao gdbm quy trinh sau ddy: hoa tan chét thod trong MeOH va loai bé dung
moi du khoi chét the ma c6 thé anh hudng dén két tinh. Hoa tan chét tho trong 3 thé tich
ctia MeOH (dugc loc dé loai bd do duc). Pha lodng v6i 7,6 thé tich etylen glicol (EG,
tao hat). B sung EG tur tir hodc nhanh chong chi tao ra do duc (khong c6 tinh thé co
hoic khong c6 hat). Pha lodng tu tr bang 2 thé tich nudce (tao hat). B sung nuéc ting
giot san xuét vat liéu khong hoa tan (dau) khi ting giot cham vao chét 16ng (khong c6

tinh thé c6 hodc khong tao hat). DAn dan, trong qua trinh bd sung, vt liéu déo dinh ngin
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cach c6 thé dinh vao thanh va may khudy. Cubi cing, huyén phu dugc khudy k¥ phat
trién (vat liéu déo van bi dinh vao tudng; tirc l1a khong hoa tan lai hodc tao huyén phu
lai). Hoa gia qua dém. Loc bo chét rén. Rira v6i 5:1 EG:MeOH, sau do6 rira huyén phu

bang nudec.

Quy trinh nay khong 1a quy trinh két tinh, ma 1a tao keo, chu yéu chuyén sang
dang tinh thé. No cai thién do tinh khiét ddng phan doi anh méc du khong nhiéu nhu

mong mudn.

Bénh w6t nuwdc tir qua trinh két tinh khong thé true tiép dwoc lam két tinh thir hai
nhung phai duoc sdy kho (khong khi hodc hoa tan lai) dau tién. Ty 1€ ctia dung moi c6

vé nhu quan trong.

Qué trinh két tinh thit hai cai thién d tinh khiét dong phan déi anh nhung khong
da (Can 99:1).

Mot phan cta huyén phu dic cubi (trude khi loc) duoc gia nhiét (sing) dé tao ra
dung dich hoan chinh. Khi dimg yén, mot s6 khdi luong vo dinh hinh cong v6i mot sd
tinh thé hinh thanh.

Hop chét 9 (két tinh lai): Phan tho da loai bo (238 g, 113%) cta Vi du 14 duoc
hoa tan trong 0,9 L MeOH va dugc loai bo dén kho (116 g) 8 loai bé toluen du co thé
can tr¢ qua trinh két tinh. Ty 16 dung méi dich 1a MeOH-3, etylen glycol-7,6, nuGc-2
(vol. so véi trong lugng 1y thuyét ctia 9). Vi vy, trong binh khudy co hoc 5 L, chét thod
méi loai bé dugc hoa tan trong MeOH (600 mL) va etylen glycol bd sung nhanh cho
dén khi hdn hop trd nén duc (ca 90% clia 1520 mL). Phén con lai dugc bd sung tir tir (1-
2 h) ¢6 tao hat; khong c6 tinh thé tao thanh. Ca 50 mL ctia 400 mL nude duoc bd sung
tir tir (1-2 h) ¢6 tao hat, sau d6 duoc khudy qua dém; khong c6 tinh thé tao thanh. Phan
con lai dugc bd sung tlr tr (2-3 h) c6 tao hat. Cac tinh thé dang bong gdm tach ra va
khudy déu (khong dong tu). Sau khi khudy qua dém, chét rén duoc loc ra (2 L frit tho)
va duoge rira bang 5:1 EG:MeOH (2 x 250 mL, dich chuyén) nuéce (3 x 700 mL, huyén
phit dac). HPLC khong doi xtng khong du tinh khiét nén cn két tinh thé hai. Hop chét
9 dugc phuc hdi bing cach hoa tan vao hexan (tach nudce) va giai hép dé taora 183 g

(xem bang 1) sau két tinh th hai.
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Vi du 19: Téng hop hop chit 4

n-Bui
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Quy trinh: thdi thiét b phan tng v6i N2. Nap thiét bi phan tmg 2 L v6i bromua 3
(106,7 g) va THF (350 mL). Lam mét dén -55°C. Toa nhiét. Gitt nhiét 4o véi tbc d6 bo
sung (ca 50 min: dung dich rd rang). B6 sung BuLi soln (275 mL) giit <-50°C (50 min).
Khudy 20-45 min. Chét khong tan tao thanh trong qué trinh hoa gia duéi dang huyén
phu dic mong. Trong Khi khudy huyén phu bd sung isopropyl borat (116 mL) gilt <-
50°C (50 min). Thu nhiét. Gitr nhiét do véi tdc d bd sung (ca 50 min). Khudy 30 min.
Lam Am dén 15°C trong 1-2 h (qua dém chap nhan dugc). Nap HCI 3N (440 mL). 10°C
téa nhiét khi nap. Chét khong tan hoa tan thanh hai 16p r0 rang. Khudy 10 min. Thoat
nwéce (ca 750 mL) dén phdu phén tach. Chiét xuét bing MeTHF (350 mL) va két hop
cac 16p hitu co. Khudy déu dé can bang. Thoat nudc du. Chuyén 16p hiru co dén may cd
quay chan khong va vét can dén kho (bé 45°C, chan khong cudi 30 Torr); 145 g san
phém du. Nap heptan (100 mL) va lai vat can dén kho; 125 g san phém du ma hoa ran
khi dé yén. Hoa tan lai trong 450 mL heptan (& binh mdy cb quay chén khong, bé 45°C)
va chuyén lai thiét bi phan tmg 2 L (dung dich duc). B sung dung dich NaOH (duoc
didu ché tir 55 mL NaOH 50% va 268 mL nuéc) & 45-55°C trong ca 20 min; chét rin
Kkét tia. Lam mat dén 40°C va loc chét rén. 800 mL loc frit trung binh duogc st dung véi
moi trudng dé 1am cham tdc d06 loc. Banh dugce rira béng heptan trude khi bé mit duoc
tiép xtc dé tranh cho banh rit ngan tlr thanh; banh duge ép bang tAm silicon. Banh w6t:
200 g. Rtra banh bang heptan (3 x 100 mL). Trong luong kho: 105 g (95%). Sy chan
khong 40-45°C. Lép heptan duoc vit can dénkhdtaoral7 g dau duoc thé hién (GCMS)
12 hdn hop 87:13 cia nguyén liéu ban d4u trong d6 Br dugc thay thé bang butyl va H
(xem GC/MS).
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Vi du 20: Téng hop hop chat 8
KoCO43
Toluen YMeOH
B(ONa), PN Pd(PPH3)4 N
+ R .
OH OH
4 7 8

Quy trinh: théi thiét bi phan tng v6i Na. Nap thiét bi phan tmg 2 L bang boronat
4 (110 g), toluen (400 mL), MeOH (260 mL) va nuéce (140 mL). Bat may khudy. Nap
K,COs (115 g). Phun (N2) trong 10 min. Nap i6t 7 (83 g). Phun (N2) trong 15 min. Nap
chét xuc tac (2,5 g) (hdn hop 12 hai pha 16ng cong ran). Gia nhiét dén 70-72°C. Khudy
1 h va liy mAu cho IPC. Khudly thém 2 h. Lam mat dén 20-25°C. Nap 200 mL nutc va
khudy 5 min. Ding may khudy va cét 16p c6 nude. Chiét pha c6 nude bang 300 mL
toluen. Rura 16p hitu co két hop bang nudce (3 x 200 mL), sau d6 2 X 50 mL nudc mudi.
Vit can dén kho (dAu mau vang khong c6 do duc, bat dau két tinh khi dé yén qua dém).
Nap 150 mL heptan va vét can dén kho dé loai bo toluen du. Quén lai trong heptan néng
(60°C) va loc néng; san phim rat tan noéng. Loc 1,4 g bdt mau cam xin. Hat khong giit
cho dén khi 31°C. San pham xuAt hién du6i dang soi gidng nhu bong tai 25°C. Khudy
lién tuc & ca 20°C trong 6-8 h thay ddi hinh thirc cia hinh dang s¢i thanh huyén phu dic
min hon (huyén phu gidng nhu bot). Lam mat xubng 40°C sau d6 lam mat tir tir bd sung
hat ¢t 2°C. Lam mat tir tur dén nhiét do phong va khudy qua dém. Lam mat xudng -
10°C. Loc chét rén. Rira banh v6i <-10°C heptan. Sy chan khong 40-45°C. San lugng
chét kho cudi cing: 49 g (48%).

Vi du 21: Tdéng hop hop chét 9

O ET,2n (1 q)
Q CH,Cl,
O/ CHo,l') (2 eq)
O -40 dén 0 °C
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Bb sung vao dung dich CHzl, (160 mL, 2 mmol) trong CH2CI> (5 mL) tirg giot
Et2Zn (100 mL, 1 mmol). Dung dich thu dugc dugc khudy tai 0°C trong 15 min va két
tha tring dugc tao ra. Dung dich dugc 1am mat dén -40°C va dung dich cta chét xuc tac
TADDOL-Ti (hop chit 39; duoc didu ché bﬁ?mg cach trén (4R,5R)-2,2-dimetyl-a,a,a’,a'-
Tetraphenyl-l,S-dioxolan—4,S-dimetanol(TADDOL) (140 mg, 0,29 mmol) (hodc chét
ddng phan d6i anh twong tmg ctia nd) va sang phén tir 4 A (1 g) trong CH2CL (5 mL)
duge bd sung Ti(0i-Pr)s (74 mL, 0,25 mmol). Sau 1,5 h khudy & nhiét do phong, dung
moi duoc loai bd trong ap suét giam va dugc sdy kho trong chan khong trong 2 h. CHCILx
(5 mL) dugc bd sung ngay 14p tirc tiép theo 1a dung dich ctia hgp chit 1 (268 mg, 1,04
mmol) trong CH2CIz (5 mL). Sau 90 min khudy tai 0°C, dung dich thu dugc dugc lam
mat dén -40°C va @ vao 30 mL NH4Cl c6 nude bio hoa. Cac 16p duoc tach va 16p ¢d
nuée duogc rira bang EtOAc (3x). Lép hiru co két hop dugc ria bang NH4Cl c6 nuée
bdo hoa, NaCl c6 nude bdo hoa, dugc sdy kho qua MgSO4 va duge ¢ ddc trong ap suét
giam. San pham du dugc tinh ché bang sic ky nhanh (20% EtOAc/hexan) dé cho san
phim mong mudn, hop chit 9 dugc phan 1ap.

Vi du 22: Téng hop hop chét 8

B(ONa), X Pd/C N
[
OH EtOH/K,CO3 OH
7 8

Nap vao thiét bj phan tmng thdi nito hop chét 4 (1,651 kg), 3-iodo-but-2-en (Z) ol
(hop chit 7) (1,408 Kg, 7,11 mol) va EtOH (14 L). Trong khi khudy hon hop nay, kali
cacbonat (1,962 Kg, 14,22 mol), Pd-C (0,115 Kg) va nuéc (0,75 Kg) duge bd sung vao
thiét bi phan tng va phan tmg dugc phun v6i khi nito trong 5 min. Phan tmg duoc gia
nhiét @én 65 — 70°C trong 2 h. Phan ung lién tuc cho dén khi boronat 4 nhd hon 1% hdn
hop phan Ung. Hdn hop phan ung duge lam mat dén nhiét do phong va dugc loc qua
Solka Floc 40 (0,8 Kg). Banh dugc rira bang EtOH (8 L), dung moi 16p hitu co két hop
duogc loai bo trén may cd quay chan khong trong ap suét giam. San pham tho nay dugc
nap bang nudce (3,4 L), metyl t- butyl ete (MTBE) (0,8 L) va heptan (7,8 L). Hon hop
duoc gia nhiét dén 45 — 55°C va céc 16p dugc tach, va 16p hitu co duoc rira biang nudce

(2 x 2L). L6p hitu co dugc loc qua Solka Floc 40. Dung mbi dugc chung cét tir phan loc
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dén kho. San phdm thd nay duoc dua 1én heptan (4,4 L) & nhiét 46 60°C va dung dich
dwoc 1am mat tir tir dén 40°C bd sung hat ctr 1°C. Huyén phil dic duge khudy qua dém
& 30°C. Sau d6 hon hop dugc 1am mat trong khoang tir -10 dén -12°C trong 30 min. va
chét rin duoc loc st dung Solka Floc 40 (hat tho). Banh rin duge rira bang heptan lanh
(0°C) va dugce sdy kho trong chan khong trong khoang tir 40 — 45°C. San pham (hop
chét 8) duoc phan 14p dudi dang chét rin mau tring, 1,62 Kg (84% san lugng).

Vi du 23: Téng hop hop chit 9

0 0

\N_Z//_?» N/

/> \
o__0O

I
Bu

6

OH Etzzn, CH2|2

8 9

Nap vao thiét bi phan tmg 50 L trang bi phéu bd sung, cap nhiét va dau vao N»
CHCl, (12,8 L), DME (2,76 L) va dung dich thu duge duge lam mat xudng tir -25 dén
-15°C véi khuéy. Dung dich ZnEt; 15% trong toluen, (17,8 L, 19,4 mol, 3,6 eq.) duoc
bd sung st dung phéu bd sung trong dong déu dan git <-15C, tiép theo l1a toluen (70 mL
rira ciia phéu bd sung). CHzI> (3,25 L, 40,37 mol, 7,46 eq.) duoc bd sung tir tir, gilt nhiét
dd &-15 £ 5°C trong qua trinh bd sung (tda nhiét chdm). Sau khi khudy trong 20-30 phut
G-15+5°C, chét xuc tac boronat (1,755 Kg, 6,5 mol, 1,2 eq) duoc nap duéi dang dung
dich trong CH2Cl, (200 mL) tiép theo ngay 1ap tirc bd sung ting giot ruou 8 (1,4 Kg,
5,418 mol, 1,0 eq) trong CH2Cl (2,1 L) trong 35 phut. Sau khi khqu & -15 + 5°C hdn
hop dugce lam Am dén -5°C trong khoéang thoi gian khudy qua dém.

Dung dich HC1 3M (6 L) dugc b sung cén than va hon hop duge khudy manh
cho dén khi tit ca cac chit rin hoa tan (15-30 phut). Cac pha dugc tach va DCM Vit can.
Lép hitu co dugc rira bang nuée, dugce khudy v6i NaOH (aq) (7,6 L dung dich 50%;
18,75 mol trong nudc). Tai thoi diém nay, cong viéc oxy hoa lén duge st dung voi 0,6
L H,0, 30% b6 sung (Luu y: phan Gng rat tda nhiét. Dugc 1am mat va bd sung tlr twr).
Sau khi khudy trong 15-30 phut, 16p c6 nu6e duoc cat, va pha hitu co dugc rira v6i 2,4
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L NaySO;3 10% va ntra sat. nude mudi (3 L). Hon hop sau d6 dugc vét can thanh dau,
hoa tan trong 8 L heptan va vét can (2 X) dé tao si-r6 (1,98 Kg, 130%), hop chit 9. Hon
hop nay duoc két tinh lai tir metanol va etylen glycol.

1) Hoa tan chét tho trong 3 thé tich ctia MeOH (dugc loc dé 1oai bo dd duc).
2) Pugc pha loérig v61 7,6 thé tich cua etylen glycol (EG, tao hat).

3) DPuoc pha loang tir tir v6i 2 thé tich cua nude (tao hat).

4) Hoa gia qua dém.

5) Chét ran dugc thu gom bang cach loc.

San lugng két tinh lai 12 87,5%, vi 98,3% ee.

Vi du 24: Tdéng hop hop chét 9

B& sung vao dung dich CHal (160 plL, 2 mmol) trong CH,CI; (5 mL) ting giot
Et,Zn (100 mL, 1 mmol). Dung dich thu dugc dugc khudy tai 0°C trong 15 min va két
tiia mau tring dugc tao ra. Dung dich dugc lam mat dén -40°C va dung dich cua chat
xtic taic TADDOL-Ti (hop chét 39; dugc diéu ché bang cach tron (4R,5R)-2,2-dimetyl-
a,a,a',a'—Tetraphenyl-l,3-dioxolan—4,Sdimetanol(TADDOL) (140 mg, 0,29 mmol) (hodc
chét ddng phan d6i anh twong tmg cua nd) va sang phan ti 4 A (1 g) trong CHoCL (5
mL) duge bd sung Ti(Oi-Pr)s (74 mL, 0,25 mmol). Sau 1,5 h khudy & nhiét do phong,
dung mdi dugc loai bd trong ap suit giam va dugc sdy kho trong chin khong cao trong
2 h. CH2CI, (5 mL) dugc bd sung ngay 14p tuc tiép theo 1a dung dich cua hop chét 8
(268 mg, 1,04 mmol) trong CH2CL (5 mL). Sau 90 min khudy tai 0°C, dung dich thu
dugc duge lam mat dén -40°C va dugce rot vao 30 mL NH4Cl ¢6 nude bdo hoa. Cac 16p
duoc tach va 1op ¢6 nude dugc rua bang EtOAc (3x). L6p hitu co két hop dugce ria véi

NH.C1 ¢6 nuée bao hoa, NaCl c6 nude bio hoa, duge sdy kho qua MgSO4 va dugc cd
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dac trong ap suit giam. San phdm du dugc tinh ché bang sic ky nhanh (20%
EtOAc/hexan) dé cho san pham mong mudn, hop chit 9 dugce phén 14p.

Vi du 25: Téng hop hop chit 9

0 0
AN . \N_Z/ N/ CHoly, EtyZn
/ 2 \ _—
OH
o_ O
\?/
8 Bu 9
8C-D

250 mL RBF duoc nap v6i CH2Cl (50 mL), DME (10 mL) va dugc lam mat
trong bé 1am mat dén 20 + 5°C. Dung dich ZnEt; (70 mL, 1,0 M trong heptan, 70 mmol,
3,5 eq.) duoc bd sung tiép theo 1a CHalz (38,0 g, 142 mmol, 7,1 eq) bd sung vao binh
sach, vé6i rira 2 x 2 mL CHaCl, trén khoang 30 phat. Dung dich thu dugc duge khuéy
trong thém 20 phut, va chét xtc tac tartaramit khong ddi xtmg, 8C-D, duoc hoa tan trong
CH,Cl, va bd sung vao binh, gilt nhiét do ¢ 15 + 3°C. Dung dich rugu allylic 8 (5,16 g,
20 mmol, 1,0 eq.) trong CH2Clz (20 mL) sau d6 duoc bd sung trong 15 phut. Sau khi két
thac bd sung bé 1am mat dugc loai bd va hdn hop phéan tng duge cho phép 1am Am tir
tir dén nhiét dd xung quanh trong khoang thoi gian khudy qua dém. Bubi sang hom sau
hdn hop duge phan tich boi HPLC va khoang 2% trong sé 8 duge tim thiy trong hdn
hop vi vdy cong viéc dugc bat dau. Dung dich HCl(aq), (3 M, 40 mL, 6 eq.) duge bd
sung va hon hgp duogc cho phép khudy cho dén khi tét ca cac chét ran dugc hoa tan.
Kich dong da dugc dung lai va cac 16p duoc tach. Lép c6 nudc dugce tach voi CHaCly
(mot sd san pham dugc phat hién trong pha c6 nudce) va dich chiét hitu co két hop dugc
rira v6i NaOH(aq) (20%, 30 mL), Na2SOs(aq) (30 mL, bao hoa), va sau d6 nudGc mudi
(2 x 15 mL). Diu thu duge duoc hdp thu trong heptan/2-MeTHF 4m (80 mL/15 mL),
chét ran duoc loc, va dung dich dugc ¢d dac dé cung cép 6,0 g diu mau vang nhat (san
lugng: 112%; do tinh khiét HPLC: 97,9%; D¢ tinh khiét khong ddi ximg: 88%, bang
76% ee (lugng du chat ddng phan dbi anh)).

Vi du 26: Phan tich hop chit A

Hop chit 38 (vi du, hop chit A), chét rén mau tréng nhat, nhu duogc didu ché
trong ban mo ta nay dugc phén tich bing LC/MS (ESI+), 'H-NMR (300 MHz/CDCls),
va HPLC, (% dién tich). Hop chét A ¢6 9 tinh khiét ddng phan dbi anh 12 99,9% (bang
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khu vuc HPLC), v6i khong phat hién duogc ¢6 mét hop chét B (bang khu vec HPLC).
Piém néng chay (DSC) ciing dugc xac dinh, bt du ¢ 142,7°C, va dinh ¢ 144,7°C.

Trir khi duge chi thi khac, tét ca céc sb thé hién sb luong thanh phan, dic tinh
nhu khéi lugng phan tu, didu kién phan tng, v.v. duge sir dung trong ban m6 ta va yéu
cAu bao ho s& duge hiéu nhu duge stra dbi trong tat ca céc truong hop boi thuat ngir
“khoang.” Nhu dugc st dung trong ban mo ta nay thut ngit “khoang” va “xép xi” ¢
nghia 13 trong khoang tir 10 dén 15%, tot hon 13 trong khoang tir 5 dén 10%. Do do, trur
khi dugc chi thi ngugc lai, cac tham s6 dang s6 duoc thiét 1ap trong ban md ta va yéu
cu bao ho kém theo 1a gia tri gin ding ma ¢ thé thay d6i phu thudc vao mong mubn
tinh chét tim d& thu duoc bing sang ché. ft nhat 13, va khong phai 1a nd lyc dé han ché
viéc ap dung hoc thuyét vé sy twong duong trong pham vi cua yéu cAu bao ho, mdi tham
s6 dang sb phai o it nhét 12 dugc hiéu theo nghia cta sb ctia chit s6 c¢6 nghia béo céo va
bing cach ap dung céc k¥ thuét lam tron thong thuong. Mic du cac pham vi s6 va thong
s6 dit ra pham vi rong clia sing ché 13 céc gia tri gan ding, cac gia tri sb duge néu trong
cac Vi du cu thé duge bao cdo cang chinh xac cang t6t. Tuy nhién, bt ky gid tri s6 nao
déu chira mot sb 13i nhét dinh do do léch chuén dugc tim thiy trong cac phép do thir

nghiém tuwong ing cua ching.

Céc thuat ngr s6 it va cdc tham chiéu tvong tu duge stt dung trong nglt canh mod
ta sang ché (dic biét 1a trong ngit canh cla cac diém yéu cau bao ho sau déy) phai dugc
hidu 14 bao ham ca sd it va sb nhiéu, trir khi dugc chi ra ¢ day hodc mau thuan rd rang
boi ngit canh. Viéc ghi lai cdc pham vi gia tri & day chi nhim muc dich phuc vu nhu
phuong phap viét tit d& cap dén ting gia tri riéng biét nam trong pham vi. Trir khi c6
chi dinh khac & day, mdi gia tri riéng 1é duge dua vao ban mo ta nhu thé né dugc néu
riéng 1& & day. T4t ca cac phuong phap duoc mo ta & day co thé duoc thuc hién theo bét
ky thir tu thich hop nao trlr khi ¢6 chi dinh khac ¢ ddy hodc méau thudn 16 rang v6i ngit
canh. Viéc st dung bat ky va tAt ca cac phuwong én, hodc ngdn ngit vi du (vi du, “nhu”)
duoc cung cip & day chi nham muc dich 1am rd hon d6i twong dugc cung cAp & day.
Khong c6 ngdn ngit ndo trong ban mo ta nén duge hiéu 13 chi ra bat ky yéu t6 khong

duogc yéu cau bao h nao can thiét cho viéc thuc hanh sang ché.

Céac nhom cla cac nguyén to thay thé hodc cac phuong an cla sang ché dugc boc

16 & day khong duoc hidu 1a céc gi6i han. Moi thanh vién nhém c6 thé duogc gi6i thidu
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va yéu ciu bao ho riéng 1¢ hodc két hop vé6i cac thanh vién khac clia nhém hodc cac
thanh phin khac duge tim thdy & ddy. Dy kién ring mot hogc nhiu thanh vién ctia nhém
c6 thé dugc dua vao hodc bi x6a khoi nhom vi ly do thuén tién va/hoac kha nang bao
ho. Khi bét ky su bao gém hodc x6a nhu vay xay ra, ban mo ta dugc coi la chira nhom
nhu da dugc stra di, do d6 dap tmg mo ta bang vin ban cla tAt ca cac nhom Markush

duoc st dung trong cac yéu cau bao ho kem theo.

Mot sb phwong an nhit dinh cta sang ché nay dugc md ta & déy, bao gbm ca
phuong thtrc tdt nhit ma céc tac gia sang ché biét dé thuc hién sang ché. T4t nhién, c4c
bién thé trén cac phuong 4n dugc mo ta nay cd thé thdy ro ddi v6i ngudi co hidu biét
trung binh trong linh vyc k¥ thuét khi doc mo ta ¢ trén. Céc tac gia sang ché mong doi
nguoi co hiéu biét trung binh trong linh vuc k¥ thudt st dung cac bién thé nhu viy sao
cho phu hop va céc tac gia sang ché du dinh dé sang ché duoc thuc hanh khac véi mo
ta cu thé & day. Theo do, sang ché nay bao gdm tht ca céc stra ddi va tuong duong cla
dbi tugng dugc néu trong cac yéu cAu bao ho duoc dinh kém theo day khi dugc ludt hién
hanh cho phép. Hon nira, bét k¥ su két hop nao cla cac yéu td duge md ta & trén trong
tAt ca cac bién thé c6 thé c6 cua ching déu dugce bao gdm trong séng ché trir khi c6 chi

chi khac ¢ day hodc mau thuan rd rang theo ngilt canh.

Céac phuong an cu thé duogc boc 10 & day ¢ thé bi gi¢i han thém trong cac diém
yéu cAu bao ho st dung bao gdm hoic bao gdm co ban 1a ngdn ngit. Khi duge st dung
trong cac diém yéu ciu bao hd, cho du 1a d3 ndp hay dugc thém vao mdi stra d6i, thuat
ngit chuyén tiép "bao gbm" loai trir bét ky yéu t, budec hode thanh phan nao khong duoc
chi dinh trong cac diém yéu cau bao hd. Thuét ngit chuyén tiép “y& co ban bao gdm”
giGi han pham vi yéu ciu bao hd dbi v6i cac nguyén liéu hodc budc cu thé va nguyén
liéu hodc bude d6 khong anh hudéng trong yéu dén (c4c) ddc tinh co ban va méi. Cac
phuong an cia sang ché dugc yéu cau bao ho nhu vay von di dugc mo ta va cho phép &
day.

Hon nita, nhidu tai lidu tham khao da dugc thuc hién d6i v6i céc bing sing ché
va cac 4n phdm in trong sudt ban mo ta nay. Mdi tai liéu tham khio néu trén va cac an

phim in 4n duoc két hop riéng & day bang cach tham chiéu toan bo.

Tom lai, cAn hiéu ring cac phuong an cla sang ché duoc boc 10 ¢ day 1a minh

hoa cho cac nguyén tdc cla sang ché. Cac sira d6i khac co thé dugce su dung nam trong
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pham vi cua sang ché. Do dé, theo cach thé hién, nhung khong gidi han, cac cAu hinh
thay thé coa séng ché ¢6 thé dugc st dung phu hgp v6i cac mo ta ¢ diy. Do do, sang
ché khong giGi han & d6 chinh xac nhu dugc trinh bay va mo ta.

Phuong 4n

Phuong 4n 1. Hop chét, trong d6 hop chét 1a:

B(OH), B(OH),

HaC

hoic hydrat hodc solvat cta no.
Phuong 4n 2. Quy trinh diéu ché hop chit ¢6 cong thirc IX

H
o. _R®

N
B(OH),
IX)
hoic solvat ciia no

bao gdm:

cho tiép xuc hop chét c6 cong thirc VIII

3
\PK/O\/R

Br

(VIIL)
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hodc solvat cia nd

v&i n-BuLi hodc t-BuLi, va B(OMe)s

sao cho hop chét c6 cong thirc IX hodc solvat ctia no duoc tao ra,

77/104

trong d6 R® 1a aryl, hodc aryl dugc thé bang mot hodc nhiu phan tir thé duogc

chon doc 14p tir —OH, halogen, —Cr10-alkyl, —Ci-10-haloalkyl, hodc —0O-(Cr-

10-alkyl).

Phuong 4n 3. Quy trinh theo phuong én 2, trong d6 R3 14 Ce.14-aryl, hodc Ce-14-aryl dugc

thé b%lng mot hodc nhiéu phﬁn tir thé dugc chon doc 1ap trt —OH, halogen, —Ci-10-

alkyl, —Ci-10-haloalkyl, —O-(Ci-10-alkyl), hoic —O-(Ci-10-haloalkyl).

Phuwong 4n 4. Quy trinh theo phuong an 2, trong do:

hop chét c6 cong thie IX 1a

H
\P\/O
B(OH),

hoic solvat cia nd; va

hop chit c6 cong thie VIII la
H
\P‘\/O
Br

hoi#c solvat cta no.

Phuong 4n 5. Quy trinh didu ché hop chét c6 cdng thirc X

HaC,
H
o R
X)

hoic solvat ciia nd

bao gom:
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cho tiép xic hop chét c6 cong thic IX

H
3

B(OH),
(IX)
hodc solvat cia nd

v6i Pdo) va

Br

ho#c solvat ctia no,
sao cho hgp chat c6 cong thire X hodc solvat ciia n6 dugc tao ra,

trong d6 R 1a aryl, hodc aryl duoc thé bang mdt hodc nhiéu phﬁn ttr thé dugc
chon doc 1ap tr —OH, halogen, —Cr10-alkyl, —Ci-10-haloalkyl, hodc —0-(C1-
10-alkyl).

Phuong an 6. Quy trinh theo phwong an 5, trong d6 R3 14 Ce.14 aryl, hodc Ce-14-aryl dugc
thé b%mg mot hodc nhiéu phén tir thé duoc chon doc 1ap tr —OH, halogen, —Ci-10-
alkyl, —Ci-10-haloalkyl, —O-(Cr-10-alkyl), hodc —O-(Ci-10-haloalkyl).

Phuong 4n 7. Quy trinh theo phuong an 5, trong do:
hop chét ¢ cong thie IX 1a
s
o
B(OH),

hoic solvat ciia nd; va

hop chét c6 cong thuc X 1a
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HaC
H

s

Phuong an 8. Quy trinh theo phuong 4n 5, trong do:

hodc solvat ctia no.

hop chét ¢6 cong thue IX 1a

H
H3C,,,’P:\/O

B(OH),

ho#c solvat ciia no; va

hop chit c6 cong thue X 12

hoic solvat cta no.
Phuong 4n 9. Quy  trinh didu ché etyl 2-metyl-2-(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopropancarboxylat

ho#c solvat cia no6
bao gdm:

cho tiép xuc 1,1,4,4-tetrametyl-6-(pr0p-1-en-2-y1)-1,2,3,4-tetrahydr0naphtalen
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hodc solvat ciia n6
v6i Rh(OAc), va etyl 2-diazoaxetat hodc solvat cua no,

sao cho etyl 2-mety1-2-(5,5,8,8-tetrametyl-5,6,7,8-tetrahydr0naphta1en-2—

yl)xyclopropancarboxylat hogc solvat ciia né dugc tao ra.

Phuong an 10. Quy trinh theo phwong an 9, trong d6 etyl 2-metyl-2-(5,5,8,8-
tetrametyl-S,6,7,8-tetrahydronaphtalen-2-yl)xyclopropancarboxylat hodc solvat ctia nd

la

hodc solvat ctia no.

Phuong an 11. Quy trinh didu ché (2-metyl-2-(5,5,8,8-tetrametyl-5,6,7,8-
tetrahydronaphtalen-2-yl)xyclopropyl)metanol

H3C
OH

hodc solvat ciia nd
bao gdom:

cho tiép xtc (2)-3-(5,5,8,8-tetrametyl-5,6,7 _8-tetrahydronaphtalen-2-yl)but-2-

en-1-ol

OH

hoic solvat cia no

vGi CHalo, EtaZn, Znla, va N,N'-(xyclohexan-l,2-diyl)dimetansulfonamit
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hodc solvat cua nd,

sao cho (2-mety1—2-(5,5,8,8-tetrametyl-5,6,7,8-tetrahydronaphtalen—2-
yl)xyclopropyl)metanol hodc solvat ciia n6 dugc tao ra.
Phuong én 12. Quy trinh theo phuwong an 11, trong do:

(2-metyl-2-(5,5,8,8-tetrametyl-5,6,7, g-tetrahydronaphtalen-2-

yl)xyclopropyl)metanol hodc solvat cia no 1a

hoic solvat cia ng; va

N,N'-(xyclohexan-1,2-diyl)dimetansulfonamit hodc solvat ciia nd la

I

o= I =0
N

N
v, H

b
0=Ss=0

|

hodc solvat ctia no.
Phuong 4n 13. Quy trinh didu ché hop chét c6 cong thire IIT
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hodc solvat ctia né
bao gdm:

cho tiép xuc (1R,2S)—2-mety1—2-(5,5,8,8-tetramety1—5,6,7,8-tetrahydr0naphtalen-2-
yl)xyclopropancarbaldehyt

hoic hydrat hodc solvat ctia no

v6i kali t-butoxit va hop chét c6 cong thic I

hodc solvat cia no,
sao cho hgp chét c6 cong thire I1I hodc solvat ctia n6 duogc tao ra,

trong d6 R! 1a C120-alkyl; Cio-alkyl dugc thé bang mdt hodc nhidu phin tir thé
duoc chon doc 1ap tir —NHz, —NH(Ci-10-alkyl), —N(Ci-10-alkyl)(Ci-10-alkyl),
—_OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, —O-(Ci-10-alkyl), hodgc —O-
(Ci_10-haloalkyl); Ci.20-alkenyl; Ci-z0-alkenyl dugc thé bing mot hodc nhiéu phan
tir thé duge chon doc 1ap tir —NHo, — NH(C1-10-alkyl), —N(Ci-10-alkyl)(C1-10-
alkyl), —OH, halogen, —Ci-10-alkyl, — Ci_1o-haloalkyl, —O-(Ci-10-alkyl), hodc
—0O-(C1-10-haloalkyl); Ce-14-aryl; hodc Ce-14-aryl duogc thé béng mot hodc nhiéu
phdn tr thé dugc chon doc lap tir —NHa, —NH(Cioo-alkyl), —N(Ci-10-
alkyl)(Ci-10-alkyl), —OH, halogen, —Ci-10-alkyl, —Ci-10-haloalkyl, —O-(Ci-
10-alkyl), hodc —O-(Ci-10-haloalkyl).

Phuong &n 14. Quy trinh theo phuong 4n 13, trong do R! 1a Ci-0-alkenyl, hodc Ce-
14-aryl.
Phuong an 15. Quy trinh theo phuong an bét ky trong sb cac phuong an 2-14,

trong d6 quy trinh dugc thuc hién trong dung mdi hodc hdn hop cac dung moi.
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Phuong 4n 16. Quy trinh theo phuong 4n 15, trong d6 dung mo6i la dung moi khong
phan cuc hogc dung méi khong c6 nuée phan cuc, dung méi ¢6 nude, hodc hdn hgp cla
chung.

Phuong 4n 17. Quy trinh didu ché hop chit c6 cong thie (XD):

(XD),

hodc solvat cta nd,
bao gom:

(i) cho tiép xtc hop chét c¢6 cong thirc (XII);

OH

(X10),
hodc solvat ctia no,

v6i hop chét ¢6 cong thire (XIII);

% »KCBJ

(XTID),
ho#c solvat ctia no,
trong dung dich khi c6 mét CHal» va EtyZn; va

(ii) sau do, cho tiép xtic dung dich cta budc (i) v6i HaO2, sao cho hop chit ¢ cong thire
(XI) hodc solvat ciia n6 dugc didu ché, trong d6 hop chét c6 cong thire (XT) c6 luong du
chét ddng phan dbi anh it nhat 1a 98%.
Phuong an 18. Quy trinh didu ché hop chét c6 cong thire (XI):
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(XD,
hoac solvat ctia no,
bao gdm:
cho tiép xuc hop chét ¢ cong thire (XID);
X
OH
(XID),

hodc solvat ciia no,

v6i hop chét c6 cong thire (XIV) (hodc chét ddng phan d6i anh ctia no);

ho#c solvat ctia no,

khi c6 mat CHal, va dialkyl k&m sao cho hop chét c6 cong thirc (XI) hodc solvat cua no

duoc dicu ché.

Phuong an 19. Quy trinh theo phuong 4n 18, trong d6 dialkyl k&m la ZnEt.
Phuong an 20. Quy trinh didu ché hop chét ¢ cong thire (XI):
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hodc solvat ctia no,
bao gom:

cho tiép xuc hop chét ¢6 cong thuc (XII);

(X1I),

hoic solvat cta no,

v6i hop chét ¢ cong thie (XV) hodc chét ddng phan d6i anh ctia no;

hoic solvat cta no,

85/104

khi ¢6 mit CHoIr va EtzZn 6 khoang 0°C sao cho hop chét c6 cong thic (XI)

hodc solvat ctia n6 dugc dicu ché.

Phuong an 21. Quy trinh theo phwong an 20, trong d6 ty 1& mol cta cong thirc

(XIT) v6i cong thire (XV) ndm trong khoang tr 1,0:0,05 dén khoang 1,0:0,3.
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Phuong 4n 22. Quy trinh theo phuong 4n 20, trong do ty 1& mol cta cong thirc
(XII) véi cong thire (XV) 1a khoang 1,0:0, 1.

Phuong 4n 23. Quy trinh diéu ché hop chét ¢c6 cong thure (XII):
AN
OH
(XII)

ho#c solvat cta no,
bao gom:
cho tiép xtic hop chét c6 cong thic (XVI);

ONa
ONa

(XVD),
hoic solvat cta nd,

v6i hop chét c6 cong thie (XVID);

o

(XVIID)
hoic solvat ctia no,

khi ¢6 mat Pd/C va bazo, sao cho hop chét ¢6 cong thire (XII) hodc solvat cua no duogc

diéu ché.

Phuong an 24. Quy trinh theo phwong an 23, trong do6 bazo 1a K2CO:s.
Phuong 4n 25. Quy trinh didu ché hop chét c6 cong thire (XVII):
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(XVID),
hoéc solvat ctia no,
bao gbém:

cho tiép xtc hop chét ¢6 cong thire (XVIID);

(XVIII),
hodc solvat ctia no,

v61 hop chét ¢6 cong thire (XIX);

hodc solvat ctia no,

khi c6 mit NoCH2CO2Et sao cho hop chét c6 cong thirc (XVII) hodc solvat ciia n6 duge
didu ché.

Phuong an 26. Quy trinh theo phuong 4n 18 hogc phuong an 20, trong d6 hop chat
¢6 cong thiic (XI) ¢6 luong du chit ddng phan déi anh it nht 1a khoang 98%.

Phuong én 27. Quy trinh theo phuong 4an 25, trong d6 hop chét ¢6 cong thirc
(XVII) c6 lwong du chit ddng phan ddi anh it nhét 1a khoang 98%.

Phuong 4n 28. Hop chét c6 cong thire (XD):
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(XD,

hodc hydrat hodc solvat cua no,

trong d6 hop chit c¢6 cong thire (XI) c6 lugng du chat ddng phén ddi anh it nhét
la khoang 80,0%.
Phuong &n 29. Hop chét theo phuong an 28, trong d6 hop chét c6 cong thirc (XI)
¢6 lwong du chit dong phén d6i anh it nhét 1 khoang 98%.
Phuong én 30. Hop chit theo phuong an 28, trong d6 hop chit duoc didu ché bing
quy trinh theo phuong 4n 11, 12, 17, 18, hodc 20.

Phuong én 31. Ché pham bao gb6m hop chét theo phwong 4n 28.
Phuong &n 32. Hop chét ¢6 cong thire (XVII):

(XVID,

hodc hydrat hodc solvat ctia no,

trong d6 hop cht c6 cong thire (XVII) ¢6 lwong du chit dong phan d6i anh it
nhét 1a khoang 80,0%.

Phuong 4n 33. Hop chét theo phuong an 32, trong d6 hop chét c6 cong thirc (XVII)
¢6 lugng du chat ddng phan ddi anh it nhat 1a khoang 98%.

Phuong én 34. Hop chét theo phuong 4n 32, trong d6 hop chit duoc didu ché bang
quy trinh theo phuong dn 9, 10, hodc 25.

Phuong 4n 35. Ché pham bao gdm hop chét theo phuong 4n 32.
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Yéu cau bao ho

1. Phuong phép tao ra hop chét 38,

H,C
H
X
X
0 OH
Hop chét 38,

hodc mudi dugc dung cua no,
trong do:

Hop chit 38 c6 lugng du chét déng phan d6i anh ctia hop chét A,

Hop chit A,

it nhat 1a khoang 98,0%;

bao gébm quy trinh tbng hop d8 diéu ché hop chat trung gian, trong d6 hop chét trung

gian nay c6 cong thic (XIa),

HaG,

OH

(XTa),
hodc hydrat hodc solvat cua no,

trong d6 hop chét trung gian ¢6 lugng du chét dong phan d6i anh ctia hop chit c6 cong
thae (XI),
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(XD),

ho#c hydrat hodc solvat cia no,
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it nhat 14 khoang 80,0%; trong d6 quy trinh didu ché hop chét trung gian bao gdm cho

tiép xic hop chét ¢ cong thire (XII),

(XID),

hodc solvat ctia n6, voi:

a) CHaly, EtaZn, Znly, va téc nhén gdy cam ung chon loc ddi anh c6 cong thirc (XV)

hodc chat dong phan ddi anh cua no,

@]
T
@

hoi#c solvat cta no,

sao cho hgp chét trung gian dugc didu ché; hodc

b) (i) tic nhén gdy cam Umg chon loc dbi anh c6 cdng thire (XIID),

»Kf S

(XIID),
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hodc solvat ctia nd,

trong dung dich c6 mét CHalz va Et2Zn dé tao ra san pham phan tGng ctia hop chét
c6 cdng thure (XII), hodc solvat cua nd; va
(ii) sau do, cho tiép xtic dung dich & budc (i) v6i H202, sao cho hop chét c6 cong
thue (XIa) hodc solvat cia n6 duge didu ché; hoic

¢) tac nhén gly cam ung chon loc d6i anh c6 cong thirc (XIV) hodc chit dong phan ddi

anh cuia no,

hodc solvat cta no,

khi c6 mit CHal, va dialkyl k8m sao cho hop chét trung gian duoc diéu ché, trong d6
toan bd phuong phép tao ra hop chét 38 chi bao gdm mot bude téng hop dé san xudt
hop chét ¢ cong thire (XI).

2. Phuong phap theo diém 1, trong d6 quy trinh didu ché hop chét trung gian bao

gom:

cho tiép xtc hop chét c6 cong thic (XID),

OH

(XID),
hodc solvat ciia no,

v6i CHala, EtaZn, Znl,, va tic nhan gy cam Ung chon loc ddi anh c6 cong thiac (XV)

hoic chat dong phan doi anh cta no,
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_H

)
OZ?
CHs;
(XV),
hoac solvat ctua no,
sao cho hgp chét trung gian duge didu ché.
3. Phuong phép theo diém 2, trong d6 tac nhan gdy cam tmg chon loc d6i anh

hoic solvat cla no, 1a

hodc solvat ctia no.

92/104

4. Phuong phap theo diém 1, trong d6 quy trinh didu ché hop chét trung gian bao

gom:

(i) cho tiép xuac hop chét c6 cong thire (XII),

OH

(XID),
hodc solvat ctia no,

v6Gi tac nhan gy cam tng chon loc dbi anh co6 cong thire (XIII),
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(XIID),
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hodc solvat ctia no,

trong dung dich khi c6 mat CHzl> va Et2Zn @8 tao ra san pham phan ng ctia hop chat

¢6 cong thire (XII), hodc solvat cua nd; va

(ii) sau d6, cho tiép xtic dung dich & budc (i) v6i H2Ox, sao cho hop chét c6 cong thirc

(XI) ho#c solvat cia n6 dugc didu ché.

5. Phuong phap theo diém 1, trong d6 quy trinh didu ché hop chit trung gian bao

gom:

cho tiép xtc hop chét c6 cong thire (XII),

OH

(X10),
hodc solvat ctia no,

v6i thc nhan gdy cam tmg chon loc ddi anh ¢6 cong thire (XIV) hodc chit ddng phan d6i

anh cua no,

hoic solvat ctia no,

khi c6 mit CHal, va dialkyl kém sao cho hop chét trung gian dugc didu ché.
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6. Phuong phap theo diém 2, trong d6 Znl, dugc tao ra bang cach cho phéan Gng
Et2Zn véi b.

7. Phuong phép tbng hop va diéu ché hop chét c6 cong thice (XI),

XD,

hodc hydrat hodc solvat cta nd,

¢6 luong du cht ddng phan dbi anh it nhit 12 khoang 85% trén chat ddng phan ddi anh

cua nd
trong do hop chét c6 cong thic (XT) duoc didu ché bang quy trinh bao gdm:

cho tiép xtic hop chét c¢6 cong thic (XII),

OH

(X1D),
hodc solvat ctia no,

a) CHzlp, Et2Zn, Znls, va tac nhén gdy cam ung chon loc dbi anh c6 cong thirc (XV)

ho#c chat dong phan doi anh cua no,

hodc solvat ctia no,

sao cho hop chit c6 cong thire (XI) duge diu ché; hodc
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b) (i) tAc nhan gy cam tmg chon loc ddi anh c6 cong thire (XIIT),

| 0
—N
—y . CHs
/ e }3\)/
~
4 0

(XTII),
hoac solvat ctia no,

trong dung dich khi c6 mat CHzl» va Et2Zn & tao ra san phidm phan Gng ctia hop
chét c6 cong thirc (XII), hodc solvat clia n6; va
(ii) sau do, cho tiép xuic dung dich & bude (i) véi H202, sao cho hop chét c6 cong
thire (XI) hodc solvat ctia n6 duge diéu ché; hoic

¢) tac nhin gdy cam ung chon loc ddi anh c6 cong thirc (XIV) hodc chét déng phan dbi

anh cua no,

hodc solvat cua no,
khi ¢6 mit CHzl, va dialkyl k&m sao cho hop chét c6 cong thire (XI) dugc didu ché,
trong d6 qua trinh tdng hop va didu ché bao gdm mot bude tdng hop.

8. Phuong phép theo diém 7, trong d6 hop chét ¢6 mit vé6i luong du chét ddng phan
61 anh it nhét 12 khoang 98,0% trén chat ddng phan déi anh cia no.

9. Phuong phép theo diém 7, trong d6 hop chét duoc téng hop va duge didu ché
bang quy trinh bao gbm:

cho tiép xtic hop chét c6 cong thie (XII),
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OH

(XID),

hodc solvat cua no,

v6i CHalo, EtoZn, Znl, va tac nhan giy cam Ung éhon loc @i anh c6 cdng thic (XV)

hodc chat ddong phan ddi anh cta nd,

hoac solvat cua no,

sao cho hop chét dugc didu ché.

10.  Phuong phép theo diém 9, trong d6 tac nhan gy cam Gng chon loc d6i anh
la

CHs
0=S=0

(XV),

hodc solvat ctia no.

11.  Phuwong phap theo diém 7, trong d6 hop chét duge téng hop va dugc didu ché
bang quy trinh bao gom:

(i) cho tiép xtic hop chét c6 cong thie (XII),
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OH

(XID),

hoéc solvat ctia nd,

véi tac nhan gy cam tng chon loc dbi anh c6 cong thire (XIII),

oV

(XTID),

hoac solvat ctia no,

trong dung dich khi c¢6 mét CHzl, va Et2Zn dé tao ra san phdm phan tmg ctia hop chét

¢6 cong thire (XII), hodc solvat cua no; va

(ii) sau do, cho tiép xtc dung dich & bude (i) véi H20z, sao cho hop chét ¢ cong thirc

(XI) hodc solvat ciia né dugc didu ché.

12.  Phuong phép theo diém 7, trong d6 hop chét duge tdng hop va duge diéu ché
bang quy trinh bao gbm:

cho tiép xtc hop chét c6 cong thire (XII),

OH

(XID),
hodc solvat cta no,

V6i tc nhan gy cam tng chon loc déi anh c6 cong thire (XIV) hofc chét dong phan d6i

anh cua no,
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hodc solvat cua no,
khi ¢6 mit CHal, va dialkyl kém sao cho hop chét theo diém 7 dugc diéu ché.

13.  Phuong phap theo diém 9, trong d6 Znlx dugc tao ra bang cach cho phéan ting
Et2Zn véi L.

14.  Phuong phéap theo didm 1, con bao gdm qua trinh tinh ché hop chét c6 cong thirc
(XI), trong d6 qua trinh tinh ché nay bao gdm su két tinh lai.

15.  Phuong phép theo diém 4, con bao gdm qua trinh tinh ché hop chit c6 cong thire
(XI), trong d6 qua trinh tinh ché nay bao gdm su giai hép dung mdi, loc, chiét, chung
cAt, lam bay hoi, két tinh lai, hoic két hop ctia ching.

16.  Phuong phép theo diém 7, trong d6 qu4 trinh didu ché nay bao gbm viéc tinh ché
hop chét c6 cong thirc (XI), trong do viée tinh ché nay bao gém su két tinh lai.

17.  Phuong phép theo diém 11, trong d6 qua trinh didu ché nay bao gém viéc tinh
ché hop chét c6 cong thie (XI), trong do6 viéc tinh ché nay bao gdm su giai hép dung

méi, loc, chiét, chung cit, 1am bay hoi, két tinh lai, hodc két hop ciia chung.
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Br
OH  conc Hel Cl ACl, Br B(ONa),
_._> —_—_—
OH cl
1 2 3 4
B(ONa), MeOH, Tol, H,O N
¥ s Pd[P(Ph3)]
34 OH
1) Et,Zn, CH,l, TPAP, NMO
o CH,Cl,
chat xuc tac (1 eq) S Ky
, ac
2) Rex dén d0 tinh
khiét va ndng cap
ee
(EtO)ZOPYCOZEt : 1) NaOH, EtOH
12 < ’
2) Didu chinh d6 pH dén 1, chiét
3) Tinh thé héa tir CHsCN
n-BuLi (ho#c t-BuLi .

(hoa ) Hop chat A

THF/DMPU, -65C COOH
COOEt
Fig. 1
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O 0]
)J\CI CH,PPh;
R ———— _—
AICl5 Phan (g Wittig
14 15 16
N,CHCO,Et
chét xtc tac (vi du, Rh(OAc)2)
H Téch H CO,Et
-
CO,Et COEt H
(Cis) (Trans)

33 (rac Cis) 33

[H]

DiBAI-H

(EtO)ZOPY\COZW
)|
(vi dy, R' =Et (12))
O~ 'H
() (rac Cis)

11 (rac Cis) (vidy, R'=Et(13)) COR!

Thiy phan

Hop chit A (rac Cis) COOH

Fig. 2
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O,NHsone
“NHSO,Me

5(0,1 eq)

OH

Et2Zn (1,1 eq)
Znly (1 eq)
8 CHal, (2 eq) 9

(EtO)zoPY002R1

U]
(vi du, R! =Et (12))

()

N KOBut
(vi dy, R =Et (13)) !

CO,R!

KOH
Thuy phan
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Br
OH  conc Hel Gl AlCl, Br B(ONa),
e —_— _—
OH  (95%) cl (100%)
1 2 3 4
CsHi16Cl2 = 183,12 C14H1Br = 267,21 C14sH19BNa202 = 276,09
B(ONa), EtOH, Tol, H,0 N
+ 7S
Pd/C o
4 ; OH (84% tir 4) 8
CiaH19BNa;02 = 276,09 C4H710=198,00  (Chét rén da tinh CisHacO = 258 41
thé hoa)
1) EtyZn, CHal, TPAP, NMO
CH,Cl,
2) Rex dén d6 tinh Séc kv
khiét va ee 98% ky
nang suét _
87,5% tr 8 C19H280 = 272,43
Et0),0P Z CO,Et H
(E10)z ﬁA z 1) NaOH, EtOH :
12
2) Didu chinh d6 pH dén 1, chiét
3) Tinh thé hoa tir CHsCN
C11H2105P = 264,26 (51% tir 11) Hop chat A
COOEt C24H3202 = 352,52 COOH
-Buli 2 N
- Ca6H3602 = 380,57 (tong 28% tir 3)
THF/DMPU, -65C
Fig. 4
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16
0 | 0
N\ /N\>
¢ N,CHCO,Et
Sl
10 ¢F,
H Téch o < co,Et
+
CO,Et CO,Et

(Trans)

33

[H]
DiBAI-H

il

(EtO)QOP/\K\COZW

0
(vidy, R'=Et(12))

(1

(vi du, R! = Et (13)) Lo

Thuy phan

|

Hop chét A

Fig. 5
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39 (0,3 eq)

OH  Et,Zn (1,0 eq)
CHosl, (2 eq)

(EtO)ZOPﬁ/\COZW

]
(vi du, R =Et (12))

()

KOBut
(vi du, R1=Et (13))

CO,R!

KOH

Thuy phén

Hop chit A
COOH
Fig. 6

115





