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(57) Sang ché dé xuit cic hop chét xephem ma c6 phd khang vi sinh vat rong va
¢6 hoat tinh khang vi sinh vat hiéu nghiém chéng lai vi khuan Gram am san xuat
beta-latamaza nhu dudi day:

hop chéat ¢6 cong thiic:
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trong do:

X 1a N, CH hoac C-CI;

T 1a S hoac tuong tu;

A va G la alkylen thap hoac tuong tu;

B 1a lién két don hoac tuong tu;

D Ia lién két don, -NR’-, -CO-, -CO-NR’-NR’-CO-, -NR’-CO-NR’ hoic
tuong tu;,

E 1a alkylen thap tuy ¥ dugc thé;

F 1a lién két don hoac phenylen tuy ¥ duoc thé;

R3 R* R?®va R® doc lap 1a hydro, halogen, nitril, hodc tuong tu;
hoic este, hop chat dugc bao vé tai vi trf amino trén vong trong mach bén & vi tri
-7, muoi dugc dung, hoac solvat cuia ching.
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Linh vue ky thuat dwoe dé cap

Sang ché dé cap dén cac hop chét xephem, ma c6 phd khang vi sinh vat
rong, va cu thé 1a thé hién tinh khang vi sinh vat hiéu nghiém chéng lai vi khuan
Gram Am san xuét beta-lactamaza, va duoc phém chtra chiing.

Tinh trang ky thuit ciia sing ché

Pén nay, nhiéu loai thudc beta-lactam da dugc phat trién va thudc beta-
lactam da tr& thanh thubc khang vi sinh vat vo cling quan trong vé mit 1am
sang. Tuy nhién, cé sy tdng lén vé sb luong céac loai vi khudn ma tao ra tinh
khéng lai céc thudc beta-lactam béng cach san xuét beta-lactamaza, co tac dung
phan hity thudc beta-lactam.

Theo phén loai phan t&r Ambler, beta-lactamaza duoc phén loai mot cach
rong rdi thanh bdn 16p. Cu thé, d6 1a 16p A (tip TEM, tip SHV, tip CTX-M va
tuong tu), 16p B (tip IMP, tip VIM, tip L-1 va tuong tv), 16p C (tip AmpC) va
16p D (tip OXA va tuong tw). Trong sé d6, céc tip nhém A, C va D dugc phéan
loai m6t cach rong rai vao serin-beta-lactamaza, va mat khéc, tip 16p B duogc
phan loai vao metalo-beta-lactamaza. Pa dugc biét rang cé hai tip nay lan luot
¢6 co ché khac nhau vé mit thuy phan thude beta-lactam.

Gan day, van dé 1am sang da xay ra do sy ¢6 mat cia vi khudn Gram am
ma trd 1én c6 tinh khang lai thudc beta-lactam cao bao gdm cic Xephem va céc
Carbapenem bang cach san xudt céc tip 16p A hodc D serin-beta-lactamaza va
metalo-beta-lactamaza tip 16p B ¢6 phd chit tac dung cua ching dugc mé rong.
Cu thé 13, metalo-beta-lactamaza dugc biét dén 1a mot trong cac nguyén nhan
thu duoc tinh da khang trong vi khudn Gram am. Céc hop chat Xephem thé hién
hoat tinh trung gian chéng lai vi khuin Gram 4m san xudt metalo-beta-
lactamaza da duoc biét dén (vi dy, tai liéu sang ché 1 va tai liéu phi sang ché 1).
Tuy nhién, vin c6 cac nhu cdu phat trién cac hop chat Xephem ma thé hién hoat
tinh khang vi sinh vat hiéu qua hon, cu thé 1a chéng lai mot cach hi¢u qua céac
loai vi khudn Gram 4m san xudt beta-lactamaza khéc nhau.

Mot trong s6 cac thube khang vi khudn c¢6 hoat tinh khang vi khuin Gram
am cao la cac hop chét Xephem c6 nhém catechol ndi phan t (vi dy, céc tai
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lidu phi sang ché 2-4). Tac dong cta né la nhém catechol tao phtc cang cua véi
Fe’', nho vay hop chat duoc két hop mdt cach hiéu qua vao trong co thé vi
khun bfmg hé van chuyén Fe trén mang té bao (hé van chuyén sit dua vao-
tonB). Vi thé, nghién ciru da duoc tién hanh trén cac hop chit ¢o nhom catechol
hodac ¢co cAu trac tuong tu vé1 no, trén mach bén & vi tri -3 hodc mach bén vi tri -
7 cua khung Xephem.

Cac tai liéu sang ché 2-8 va cac tai liéu phi sang ché 2-11 va 16 boc 10
cac hop chat ¢ nhém catechol hodc cau trac twong tu vai no trén mach bén & vi

tri -3 trén khung Xephem.

Tai Iiéu sang ché 9 va cdc tai liu phi sang che 12-15 bdce 10 cac hop chat
c6 catechol hodc cau tric tuwong ty voi nd trén mach bén & vi tri -7 trén khung
Xephem.

Cac tai li¢u phi sang ché 7,9, 10 va 12-15 boc 16¢ céac hop chat Xephem
ma da dugc 1am On dinh dé Chéng lai beta-lactamaza.

Tuy nhién, cac tu liéu vién dan khong boc 10 hop chét cta sang ché. Hon
ntra, cac tu liéu nay, mai chi mo ta cac hop chét Xephem c6 nhom catechol ndi
phan i, khong c¢6 mé ta cu thé vé metalo-beta-lactamaza cua tip 16p B, hodc
hoat tinh khang vi khuan khang lai vi khuan Gram am pho rong bao gdm tip 16p
B.

JP62-30788 boc 16 hop chat xephem hitu ich dung lam tac nhan khang vi
khuan

Céc tai liéu sang ché 10 va 11 khéng mé ta cu thé cac hop chit Xephem
cO Cac phém tr thé thudce lai catechol.

Tai liéu trich dan

Tai liéu sang ché

Tai liéu sang ché 1: Cong bd qubce té s6 2007/119511

Tai liéu sang ché 2: Cong bd don Nhat Ban sb H3-173893
Tai liéu sang ché 3: Cong bd don Nhat Ban s6 H2-15090

Tai liéu sang ché 4: Cong bd don Nhat Ban s 12-28187
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Tai liéu sang ché 5: Cong bd don Nhat Ban sb H2-117678

Tai liéu sang ché 6: Cong bd pha qudc gia Nhat Ban sb H6-510523 cua don
PCT

Tai liéu sang ché 7: Cong b6 don Nhat Ban s6 H5-213971

Tai liéu sang ché 8: Cong bd don Nhat Ban sé H2-28185

Tai liéu sang ché 9: Cong bb don Nhat Ban sé H6-345776

Tai lidu sang ché 10: Cong bd qudc té s6 2007/096740

Tai lidu sang ché 11: Cong bd qudc té sb 2003/078440

Tai liéu phi sang ché

Tai liéu phi sang ché 1: The Journal of Antibiotics, VVol 61, pp-36-39(2008)

Tai lidu phi séng ché 2: The Journal of Antibiotics, Vol. 43, pp.1617-
1620(1990)

Tai liéu phi sang ché 3: The Journal of Antibiotics, Vol.42, pp.795-806(1989)
Tai lidu phi sang ché 4: The Journal of Antibiotics, Vol.46, pp.833-839(1993)
Tai lidu phi sang ché 5: The Journal of Antibiotics, Vol.46, pp.840-849(1993)
Tai lidu phi sang ché 6: The Journal of Antibiotics, Vol.46, pp-850-857(1993)
Tai liéu phi sang ché 7: The Journal of Antibiotics, Vol.46, pp.1458-1470(1993)
Tai lidu phi sang ché 8: The Journal of Antibiotics, Vol.48, pp.1371-1374(1995)

Tai liéu phi sang ché 9: The Journal of Medicinal Chemistry, Vol.35, pp.2631-
2642(1992)

Tai liéu phi sang ché 10: The Journal of Medicinal Chemistry, Vol.35, pp.2643-
2651(1992)

Tai liéu phi sang ché 11: Bioorganic & Medicinal Chemistry Letters, Vol.5,
pp-963-966(1995)

Tai liéu phi sang ché 12: The Journal of Antibiotics, Vol.48, pp.417-424(1995)
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Tai liéu phi sang ché 13: The Journal of Antibiotics, Vol.41, pp.377-391(1988)
Tai liéu phi sang ché 14: The Journal of Antibiotics, Vol.49, pp.496-498(1996)

Tai lieu phi sang ché 15: The Journal of Antibiotics, Vol.46, pp.1279-
1288(1993)

Tai liéu phi sang ché 16: Applied Microbiology va Biotechnology, Vol.40,
pp-892-897(1994)

Ban chit k§ thuit cia sang ché
Vén dé duogc giai quyét bai sang ché

Sang ché dé xuét cac hop chat Xephem ma thé hién phd khang vi sinh vat
hi¢u nghiém chéng lai cac loai vi khudn khac nhau bao gém vi khudn Gram 4m
va/hodc vi khuan Gram duong.

Tt hon 13, séng ché dé xudt cac hop chat Xephem ma thé hién hoat tinh
khang vi sinh vat hiéu nghiém chéng lai vi khuan Gram 4m san xuét beta-
lactamaza.

T6t hon nita 13, sang ché dé xuat cac hop chit Xephem ma thé hién hoat
tinh khang vi sinh vat hiéu nghiém chéng lai vi sinh véat khang da thudc, cu thé
14, vi khun Gram am san xuit metalo-beta-lactamaza tip 16p B.

T6t hon nita, sang ché d& xuét cac hop chat Xephem ma khong thé hién
tinh khang chéo chdng lai cac thubc Xephem hodc cac thuéc Carbapenem da
biét.

Céch thirc giai quyét van dé

Sang ché dé xuat cac hop chat Xephem dé giai quyét cac van dé duoc dé
cap & trén co it nhat mot dic diém cdu trac dudi day:

1) Hop chat cua sang ché c6 nhom amoni bac bon vong trén mach bén &
vi trf -3, va phan t thé dang catechol trén vi tri dau tan cung cta no, tot hon
nfta, c6 nguyén tr clorua trén vong benzen cua nhém catechol;

2) Hop chét ciia sang ché c6 gdc khong gian (-G-B-D) giita nhém amoni
béc bdn va phén tir thé dang catechol;
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3) Hop chat cua sang ché cé vong aminothiadiazol hodc vong
aminothiazol trén mach bén & vi tri -7, va nhom carboxylic trén dau tan cung
ctia goc oxim.

Cu thé 13, sang ché d& xuét cac phuong 4n sau:
1) Hop chét c6 cong thc:

[Cong thirc 1]

L 7
Ao © WY,

CO00 -/ Re

/
\
/
HOOC
trong do :

X 1a N, CH hogc C-CI;

T1a S, S=0O, CH2 hoic O;

A 13 alkylen thép, alkenylen thip hoic alkynylen thip;

G la lién két don, alkylen thp tuy v duogc thé, alkenylen thap tuy y duoc
thé, hoic alkynylen thép tuy y dugc thé;

B 1a lién két don hodc nhom di vong 5 hodc 6 canh chua it nhét tir 1 dén 3
nguyén tr N;

D 1a lién két don, -CO-, -O-CO-, -CO-0O-, -NR’-, -NR"-CO-, -CO-NR’ -, -
NR’-CO-NR’-, -O-, -S-, -SO-, -S0O,-NR’ -, -NR’-S0, -, -CH, -NR” -CO- hoic -
SO, -;

E 13 alkylen thép tuy y dugc thé;
F 1 lién két don hoac phenylen tiy y dugc thé;
R* R* R’vaR%doc 1ap 1a hydro, halogen, nitril, hodc -OR®;

R’ doc 14ap 14 hydro hodc alkyl thép tiy ¥ dugc thé;
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R® doc lap 1a hydro, alkyl thip, alkyl halo (thp), alkylcacbonyl thap hoic
carbamoyl;

Nhom ¢6 cong thic:

[Cong thuc 2]
UL
N,
A/ R

la nhom amino bac bon vong ngung tu hodc don vong, no hodc khong no, tuy y

G

duoc thé chira it nhdt mot hodc nhiéu nguyén tir N;
dudng nét dut biéu thi lién két trong vong;

v6i didu kién 1a khi G lién két véi nguyén tir N cation, dudng nét dut khong ton
tai, va khi G khéng lién két vao nguyén tr N cation, dudng nét dut biéu thi lién
két don gitta nguyén tir N cation va nguyén tir bén canh hosc thé hién alkylen
thdp gitta nguyén tir N cation va nguyén tir tao nén vong ngodi cic nguyén tir
bén canh; va khi G 1a lién két don, B 1a lién két don va D 1a-NH-CO- hoic -S-,
nhom c6 cong thirc:

[Cong thiic 3]
L
N.
A/ X

khong phai la nhém c6 cong thire:

G

[Cong thirc 4]

e

trong d6, (cac) nguyén tir hydro c6 thé duge thé;
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este, hop chat duogc bao vé tai vi tri amino trén vong trong mach bén ¢ vi trf -7,
muoi duoc dung, hodc solvat cia chung.

2) Hop chét, hodc este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi dugc dung, hodc solvat ctuia chung theo muc 1), trong
doé

cdng thirc nodi trén

[Cong thic 5]
A
N.
A/ s

la cong thirc dudi day:

G

[Cdng thirc 6]
(Rm k )n (R10>k 5 <R10> Kk . <R1°> . <R10>k
@ C)
A/N\G | /®N | A?N . ’ | AE)N ~ ‘ . A/N X

q
N G
}{ : v
%} ®N\ | ]
-~ ®
A/ \G A G /N\
A ® |
N
A
R10>k
— V G
©) N
hoac A/N§/
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trong d6 n 12 s& nguyén tir 0 dén 5, k 13 s6 nguyén tir 0 dén 5, q 13 s6 nguyén tir
0 dén 3, R'" 12 halogen, hydroxy, alky! thép, alkyl halo (thap), alkoxy thap, hodc
alkoxy halo (thdp), voi didu kién 13 R'® ¢6 thé gidng hodc khéac véi cac trudong
hop xdy ra cia k hoac g, va A va G nhu dugc x4c dinh trong muc 1).

3) Hop chét, hodc este, hop chit dugc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi dugc dung, hodc solvat cuia chung theo muc 1), trong
dé

cong thic noi trén

[Cong thic 7]
@ /;
N
A/ AN

12 cOng thire:

G

[Cong thuc 8]

(Rm K ) Rw R’°> q
N oac
A/ \G .

trong don, k g va R nhu duoc xéc dinh trong muc 2), va A va G nhu duoc xac
dinh trong muc 1).

4) Hop chét, hoic este, hop chit duoc bao vé tai vi trf amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hoéc solvat ctia ching theo muc bat ky
trong sb cac muc tir 1) dén 3), trong d6 R*vaR'1a -OR8, trong d6 R8 nhu duoc
xac dinh trong muyc 1).

5) Hop chét, hoic este, hop chat duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hoic solvat clia chiing theo muc bét ky
trong s cac muc tir 1) dén 3), trong d6

cOng thure
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[Cong thic 9]

R3
R4

R5
RG

la cong thirc:
[Cong thuc 10]
R® OR®
OR®

RG
trong do R, R* R, Rva R® nhu duoc xac dinh trong muc 1).

6) Hop chit, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi duoc dung, hodc solvat clia ching theo muc bét ky
trong sd cac muc tir 1) dén 3), trong do6

cong thure:
[Cong thure 11]

RS
R4

R5
R6

1a cong thirc
[Cong thic 12]

cl OH

-

trong do R3, R4, R® va R® nhu duogc xéac dinh trong muc 1).

-10-
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7) Hop chét, hoic este, hop chét duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi duoc dung, hodc solvat cia chiung theo muc bat ky
trong sd cac muc tr 1) d&n 6), trong d6 A 1a -CH,-, -CH,-CH, -, -CH, -CH, -
CH, -, -CH=CH-, -CH=CH-CH, - hoac -CH, -CH=CH-.

8) Hop chét, hodc este, hop chat duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi duoc dung, hodc solvat ctiia chung theo muc bét ky
trong s6 cac muc tir 1) dén 7), trong d6 G 1a lién két don, -CH, -, -CH, -CH, - -
CH,-CH,-CH, -, -CH=CH-, -CH=CH-CHj, -, -CH, -CH=CH-, -CH, -CH(CHj3; )-,
-CH, -CH(' Pr)- hodc -CH, -CH(Ph)-, trong d6 'Pr 14 nhém isopropyl, va Ph la
nhom phenyl.

9) Hop chit, hodc este, hop chét dugc bdo vE tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duge dung, hodc solvat cia chung theo muc bat ky
trong s6 cac muc tir 1) dén 8), trong d6 B 1 lién két don hoic c6 cong thirc:

[Cong thirc 13]

A
N \ON N
A A

10) Hop chét, hoic este, hop chat duogc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat ctia ching theo diém bét ky
trong s6 cac diém tir 1-9, trong d6 D la lién két don, -CO-, -O-CO-, -CO-O-, -
NR’-, -NR”-CO-NR’-, -NR”-CO- hoic -CO-NR’-, trong d6 R’ nhu dugc xéac
dinh trong muc 1).

11) Hop chét, hoic este, hop chét duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat ctia ching theo muc bt ky
trong s6 cac muc tir 1) dén 9), trong do6 D 1a lién két don, -CO-, -NR” -CO-NR’ -
, -NR’-CO- hoic -CO-NR -, trong do R’ nhu dugc xac dinh trong muc 1).

12) Hop chét, hoic este, hop chit dugc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hodc solvat ctia chiing theo muc bat ky
trong sb cac muc tir 1) dén 11), trong d6 E 1a cong thire:

[Cong thirc 14]

-11-



trong d6 R' va R* doc 1ap 14 hydro, halogen, alkyl thap tiy ¥ duoc thé, alkylthio
thip tuy v duoc thé, hoic phenyl tiy y duoc thé, R'" va R" doc l1ap 1a hydro,
alkyl thip tuy ¥ dugc thé, carboxyl tiy ¥ dugc thé, hodc carbamoyl, va m la sb
nguyén tir 1 dén 5.

13) Hop chét, hoic este, hop chét duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat cua chung theo muc bét ky
trong s6 cac muc tir 1) dén 12), trong d6 R’ va R® doc 1ap 1a hydro hoic alkyl
thap.

14) Hop chét, hoac este, hop chit duogc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hoac solvat ctia ching theo muc bét ky
trong sb cac muc tir 1) dén 13), trong d6 X 1a N.

15) Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat cia ching theo muc bét ky
trong sd cac muc tir 1) dén 13), trong d6 X 1a CH hoac C-Cl.

16) Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mubi duoc dung, hodc solvat cia ching theo muc bét ky
trong s6 cac muc tir 1) dén 15), trong d6 T 14 S.

17) Hop chit, hoic este, hop chét duogc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duogc dung, hodc solvat cua chiung theo muc 1, trong
dé

X 1a N, CH hoac C-CI;

TIaS;

A la alkylen thip;

G 14 lién két don hodc alkylen thap;

cong thirc:

-12-
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[Cong thirc 15]

1a cong thirc:
[Cong thuc 16]
Jn ¢
® ®
N 5 N
A/ \G hodc A/
B 14 lién két don;
n 13 s6 nguyén tir 0-3;
D la -NH-CO- hogc -CO-NH-;
E la cong thirc:

[Cong thirc 17]

Mo S, .

b b

trong d6 Me 1a nhém metyl;
F 1a lién két don;
R’ va R*1a -OH, va R’ 1a hydro hoac Cl, va R® 14 hydro.

18) Duogc phém bao gém hop chit, hoic este, hop chat duoc bao vé tai vi tri
amino trén vong trong mach bén & vi tri -7, mudi dugc dung, hoac solvat clia
chung theo muc bét ky trong s6 cac muc tir 1 dén 17.

19) Dugc phdm theo muc 18), ma c¢6 hoat tinh khéng vi sinh vat.

20) Hop chét, hodc este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén ¢ vi tri -7, mudi duoc dung, hoic solvat ctia chiing theo muc bat ky
trong sb céc muc tir 1 dén 17, duoc dung dé diéu tri bénh nhidm khuén.

-13-
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Séang ché dé xuét cac phuong an sau lam phuong 4n thay thé:

1°) Hop chét c6 cong thirc:

[Cong thirc 18]

S-
X O

H2N—<\N ; H T 3 R

| @ X %

0 A 3

E< C000 Q \ge

COOH

trong do

X 1a N, CH hoac C-CI;
Tl1aS, S=O, CH2 hoac O;

A 13 alkylen thép, alkenylen thap hosc alkynylen thap;

()

B 14 alkylen thép, alkenylen thap, alkynylen thap hoic nhém di vong 5 hodc

6 canh chta it nhét tir 1 dén 3 nguyén tir N;

D la lién két don, alkylen thép, -CO-, -O-CO-, -CO-O-, -NR’-, -NR’ -
CO-, -CO-NR’ -, -NR’-CO-NR’-, -O-, -S-, -SO-, -SO,-NR” -, -NR’-SO, - hoiic

-SO;-;
E 1a alkylen thép tuy y dugce thé;

Q 14 N hozic CR’,

R* R* R R® va R’ doc 18p 1a hydro, halogen, nitril, hodc -OR®;

R’ doc lap 1a hydro hoic alkyl thép tiy y duoc thé;

R® doc 1ap 14 hydro, alkyl thip, alkyl halo (thép), alkylcacbonyl thip hodc

carbamoyl; va

nhom cé cong thuce

-14-
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[Cong thirc 19]

)
n%i/;i:;l\}f
12 nhém amino bac boén vong ngung tu hodc don vong, no hoic khong no, tiy ¥

duoc thé chua it nhét mot hoic nhiéu nguyén ti N;

hodc este, hop chat dugc bdo v¢ tai vi tri amino trén vong trong mach bén & vi
tri -7, mudi duoc dung, hodc solvat ctiia chung, v6i diéu kién 1a truong hop dudi
day duoc loai tru:

[Cong thirc 20]

’ N_<S“N 0

2 “NJ\],J—N\ s |4
! /]j/ N OH
N\ D/ N‘\f‘/f]‘\_‘ﬁ "‘-w_,f’f‘ "-\Tl/\\\[_

Me .
i = CO0S Mo
hle™

COOH

2") Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi duogc dung, hodc solvat ciia ching theo muc 1'), trong
dé

cong thirc noéi trén

[Cong thirc 21]

®
A/G\B

la cong thue dudi day:
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[Cong thuc 22]

trong d6 n 1a sb nguyén tir 0 dén 5, R10 14 halogen, hydroxy, hodc akyl thép, k
1a sb nguyén tr 0 dén 4, va A va B nhu dugc xé4c dinh trong muc 1').

3") Hop chét, hodc este, hop chét dugc bao vé€ tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hodc solvat cia chung theo muc 1, trong
dé

cong thirc ndi trén

[Cong thtrc 23]

®

la cong thirc:

[Cong thirc 24]
I3 's H’B\L i"’_m{"‘_ i: fl AN 8
‘f‘\ 1 , \1 ’
\, - £ /i \,\\(‘ // [ ‘s e B
A"’ p Bl - l// hOE:iC 1y

trong do n, R va k nhu dugc xac dinh trong muc 2'), va A va B nhu dugc xac
dinh trong muc 1").

4" Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duogc dung, hoac solvat cua chiing theo muc bat ky
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trong sb cac muc tir 1°) dén 3°), trong d6 R® va R* 1a -OR®, trong d6 R® nhu
dugc xac dinh trong muc 1').

5”) Hop chét, hoac este, hop chat dugc bao vé tai vi trf amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat cta chung theo muc bét ky
trong sb cac muc tir 1 dén 3, trong do

cong thuc:
[Cong thuc 25]
R R
By e
Q" “Re

la cong thurc:
[Cong thuc 26]
RS OR®

OR®

RG

trong do R’ , R® va R® nhu duogc xac dinh trong muc 1').

6’) Hop chét, hodc este, hop chit duoc bao veé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi duoc dung, hodc solvat ctia chung theo muc bét ky
trong sb cac muc tur 1) dén 5%), trong d6 A 1a -CH, -, -CH,-CH, -, -CH,-CH,-
CH, -, -CH=CH-, -CH=CH-CH, - hoac -CH, -CH=CH-.

7°) Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi dugc dung, hodc solvat cuia ching theo muc bét ky
trong s6 cac muc tir 1°) dén 6°), trong d6 B 1ala -CH, -, -CH, -CH, -, -CH, -CH, -
CH, -, -CH=CH-, -CH=CH-CH, -, -CH, -CH=CH- hodc cong thtc:
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[Cong thirc 27]

£ ‘E
: I

£ hoic

M

\\‘ -

8’) Hop chét, hoic este, hop chét duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi duoc dung, hodc solvat cua ching theo muc bét ky
trong sb cac muc tir 1°) dén 7°), trong d6 D 1a lién két don, -CO-, -O-CO-, -CO-
O-, -NR’-, -NR”-CO-NR” -, -NR”-CO- hoic -CO-NR’ -, trong d6 R’ nhu duoc
xac dinh trong muc 1').

9) Hop chét, hoic este, hop chat duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat cua ching theo muc bét ky
trong sd cac muc tir 1°) dén 7°), trong d6 D 1a -CO-, -NR"-CO-NR’-, -NR” -
CO- hodc -CO-NR -, trong do R’ nhu dugc x4c dinh trong muc 17).

10") Hop chét, hoic este, hop chit dugc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duogc dung, hodc solvat cia ching theo diém bt ky
trong sb cac diém tir 17) &n 9°), trong d6 E 14 cong thic:

[Cong thirc 28]
i, kN W,
A fan oy 11 A
1 i L"- ¢ ‘, ~ 9, . S [N
H \'\ ,-'/ " ‘i'., K}\-\ _»»’X v R '\""C r//
f’ﬂ\‘ f;f\ p L
Rz \‘ - P %, . ‘J . 1 2./ \,\’J.;»
& . ~  hodc R &

trong do R' va R? doc lap 1a hydro, halogen, alkyl thap tiy ¥ duoc thé, alkylthio
thdp, hodc phenyl tity y duogc thé, R'"' va R"? doc 1ap 1a hydro, alkyl thép tuy y
dugc thé, carboxyl tiy y duoc thé, hodc carbamoyl, va m 1a sb nguyén tir 1 dén
5.

11°) Hop chét, hoic este, hop chit dugc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat cia ching theo muc bét ky
trong s6 cac muc tir 17) dén 10°), trong d6 R” va R® doc lap 1a hydro hodc alkyl
thap.
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12°) Hop chat, hodc este, hop chat dugce bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat cua chung theo muc bét ky
trong sd cac muc tir 1') dén 11'), trong d6 X 1a N.

13”) Hop chét, hoic este, hop chit dugc bao vé tai vi trf amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hodc solvat ctia ching theo muc bét ky
trong s6 cac muc tlr 1') dén 11"), trong d6 X 1a CH hoac C-Cl.

14”) Hop chét, hoic este, hop chét dugc bédo v¢ tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi dugc dung, hodc solvat cia chung theo muc bét ky
trong s6 cac muc tir 1') dén 13"), trong d6 T 14 S.

15”) Hop chét, hodc este, hop chét dugc bdo vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi duoc dung, hodc solvat ciia chung theo muc 1'), trong
do

X 1a N, CH hoac C-CI;
T1as;
cong thuc:

[Cong thirc 29]

&)

1a cong thtc:

[Cong thirc 30]

)
&)

N
K~ B
A 13 alkylen thép;
B 14 alkylen thap;

n 14 s6 nguyén tir 0 dén 3;
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D la -NH-CO- hodc -CO-NH-;
E la cong thuc:

[Cong thirc 31]

e

X

trong d6 Me la nhdm metyl;

Qla CH;

R® va R* 14 -OH, va R’ 1a hydro hodc CI, va R® 1 hydro.

16”) Duogc phém chira hop chét, hoic este, hop chét duoc bao vé tai vi trf amino
trén vong trong mach bén & vi tri -7, mudi dugc dung, hoac solvat cua chiing
theo muc bét ky trong sb cac muc tir 1') dén 15").

17) Duogc phém theo muc 16'), ma c6 hoat tinh khang vi sinh vét.
Hiéu qua clia sang ché

Hop chit ciia sang ché 1a hitu dung ding lam dugc phdm trong d6 hop
chét nay c6 it nhat mot trong cac dic diém sau:

1) Hop chét thé hién phé khang vi sinh vat hiéu nghiém chéng lai cac loai
vi khuan khéc nhau bao g@)m vi khudn Gram am va/hodc vi khudn Gram am;

2) Hop chét thé hién hoat tinh khéng vi sinh vat hiéu nghiém chdng lai vi
khuin Gram Am san xuét beta-lactamaza;

3) Hop chét thé hién hoat tinh khéang vi sinh vat hiéu nghiém chéng lai vi
khuén khang da thube, cu thé 13, vi khudn Gram am san xuit metalo-beta-
lactamaza tip 16p B;

4) Hop chét khong thé hién tinh khang chéo véi cac thudc Xephem
va/hodc céc thude Carbapenem da biét;

5) Hop chét khong thé hién tac dung phu nhu sét sau khi dung vao trong
co thé.
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MG ta chi tiét sang ché

Céc thuat nglt tvong ing dugc st dung & day duoc xac dinh ddc 1ap hoac
két hop véi cac thuat ngit khac nhu duéi day:

"Halogen" bao gdm flo, clo, brom va iot. Tt hon nita, halogen la flo, clo
hodc brom, va tt hon nita halogen 12 clo.

"Alkyl thdp" bao gom alkyl mach thang hodc mach nhanh c6 1-8 nguyén
tir cacbon, tot hon nita 13 1-6 nguyén tir cacbon, va tot hon nira 14 1-3 nguyén tir
cacbon, va bao gém, vi du, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, hexyl, isohexyl, n-heptyl,
isoheptyl, n-octyl va tuong tu.

Gbc alkyl thap trong alkyl halo (thdp)", "alkylcabonyl thap", "alkylthio
thap", "alkoxy thip", "hydroxy alkoxy (thdp)", "alkoxy thdp alkoxy (thp)",
"hydroxy alkoxy (thdp)", "alkoxy thap alkoxy (thdp)", "alkylamino thap",

"alkylimino thip", "alkylcarbamoyl thip", "hydroxy alkylcarbamoyl (thap)",

"alkylsulfamoyl thép", "alkylsulfinyl thdp", "alkylthio thap", va twong tu nhu
trong trudng hop "alkyl thap".

Céc phén tir thé trong "alkyl thép tiy ¥ duge thé" 13 it nhat mot trong cac
nhém duoc chon tir "Alpha thudc nhom céc phan tir thé".

"Alpha thudc nhém céc phan tir thé" 1a nhém bao gdm halogen, hydroxy,
alkoxy thép, hydroxy alkoxy (thdp), alkoxy thdp alkoxy (thdp), carboxy,
hydroxy alkoxy (thdp), alkoxy thép alkoxy (thdp), amino, axylamino,
alkylamino thép, imino, hydroxyimino, alkoxyimino thép, alkylthio thip,
carbamoyl, alkylcarbamoyl thép, hydroxy alkylcarbamoyl (thdp), sulfamoyl,
alkylsulfamoyl thap, alkylsulfinyl thdp, xyano, nitro, nhém vong cacbon, va
nhom di vong.

"Alkyl halo (thdp)" 13 nhém trong d6 it nhat mot vi tri cua alkyl thip
duoc thé vai “halogen” trén, va bao gém, vi dy, monoflometyl, diflometyl,
triflometyl, monoclometyl, monobrommetyl, monoflometyl, monocloetyl, va
tuong tu.

"Alkylen thip" bao gém alkylen mach thang c6 1-8 nguyén tir cacbon, tdt
hon nita 1a 1-6 nguyén tir cacbon, va tot hon nita 14 1-3 nguyén tir cacbon. va
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bao gém, vi du, metylen, etylen, n-propylen, n-butylen, n-pentylen, n-hexylen
va tuong tuy.

"Alkenylen thap" bao gom alkenyl mach thang c6 2-8 nguyén tir cacbon,
t6t hon 1a 2-6 nguyén tir cacbon, tot hon nira 14 2-4 nguyén tir cacbon c6 it nhat
mot lién két d6i & vi tri bat ky, va bao gém, vi dy, vinylen, allylen, propenylen,
butenylen, prenylen, butadienylen, pentenylen, pentadienylen, hexenylen,
hexadienylen, va tuong tu.

"Alkynylen thap" bao gdém alkynylen mach thing c6 2-8 nguyén tir
cacbon, tét hon 14 2-6 nguyén tir cacbon, tt hon nita 1a 2-4 nguyén tir cacbon,
c6 it nhat mot lién két ba & vi tri bt ky, va bao gém, vi du, etynylen,
propynylen, butynylen, pentynylen, hexynylen va tuong tu.

"non

Céc phan tir thé caa "alkylen thap tiy v duoc thé", "alkenylen thip tuy ¥
duoc thé", va "alkynylen thip tiy y dugc thé" bao gdm it nhat mot nhom duoc
chon tir alpha nhém phan tir thé.

"Alkylen thip tuy ¥ dugc thé" 13 nhém trong d6 gbc -CH,- cua "alkylen
thdp" bao gdm céc trudng hop nhu dwoc mo ta trong cong thirc:

[Cong thirc 32]

B =

H’; . R12

R'' va R'"? doc 1ap 14 hydro, alkyl thip tiry ¥ duoc thé, carboxyl tity ¥ dugc thé,
hodc carbamoyl, va m 14 s nguyén tir 1 dén 5, cac truong hop ma cac phin tir
thé cling nhau tao ra vong, va cic trudng hop ma cac phan tir thé ciing nhau tao
lién két v&i nguyén tir cacbon lién ké.

Céc phan tir thé ctia "phenylen tiy ¥ dugc thé" va "phenyl tuy y dugc
thé" bao gém it nhat mdt nhom dugc chon tir alpha nhom ph?m tir thé.

"Nhém vong cacbon" bao gém xycloalkyl, xycloalkenyl, aryl va nhom
vong cacbon dong vong khong thom va tuong tu.

"Xycloalkyl" 14 nhém vong cacbon c6 3-10 nguyén tir cacbon, tot hon
nira 13 3-8 nguyén tir cacbon, tot hon nita 13 4-8 nguyén tir cacbon, va bao gom,
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vi du, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclooctyl, xyclononyl va xyclodexyl, va tuong tu.

"Xycloalkenyl" bao gém chét trong d6 c6 it nhit mot lién két doi trong
vong cua xycloalkyl tai vi tri bat ky, va cu thé 1a bao gbm, vi du, xyclopropenyl,
xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptynyl, xyclooctynyl, va
xyclohexadienyl va tuong tu.

"Aryl" bao gdm phenyl, naphtyl, anthryl va phenanthryl va twong tu, va
cu thé, t6t hon 14 phenyl.

"Nhém vong cacbon ngung tu khong thom" bao gdm nhém trong d6 hai
hodc nhidu nhém vong duge chon tir "xycloalkyl", "xycloalkenyl" va "aryl"
dugoc ngung ty, va cu thé 13, bao gém, vi duy, indanyl, indenyl,
tetrahydronaphtyl, va florenyl va tuong tu.

"Nhom di vong" bao gdm cac nhém di vong c6 it nhat mot nguyén tu
khéc loai tay v dugc chon tir O, S va N, trong vong cia nd, va cu thé 1a bao
gém, vi du, heteroaryl 5 canh hodc 6 canh nhu pyrolyl, imidazolyl, pyrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl, triazinyl, tetrazolyl,
isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, furyl va
thienyl va twong tu; cdc nhom di vong ngung tu hai vong nhu indolyl,
isoindolyl, indazolyl, indolylizinyl, indolynyl, isoindolinyl, quinolyl,
isoquinolyl, cinnoninyl, phtalazinyl, quinazolinyl, naphtylizinyl, quinoxanilyl,
purinyl,  pteridinyl, = benzopyranyl, = benzimidazolyl, = benzotriazolyl,
benzisoxazolyl, benzoxazolyl, benzoxadiazoyl, benzisothiazolyl,
benzothiazolyl, benzothiadiazolyl, benzofuryl, isobenzofuryl, benzothienyl,
benzotriazolyl, imidazopyridyl, pyrazolopyridin, quinazolinyl, quinolyl,
isoquinolyl, naphtylidinyl, dihydrobenzofuryl, tetrahydroquinolyl,
tetrahydroisoquinolyl, dihydrobenzoxazin, tetrahydrobenzothienyl, va tuong tu;
nhéom di vong ba vong ngung tu nhu carbazolyl, acridinyl, xantenyl,
phenothiadinyl, phenoxathiinyl, phenoxazinyl, dibenzofuryl, imidazoquinolyl
va tuong tu; nhom di vong khong thom nhu dioxanyl, thiiranyl, oxiranyl,
oxathioranyl, azetidinyl, thianyl, thiazolidin, pyrolidinyl, pyrolinyl,
imidazolidinyl,  imidazolinyl, pyrazolidinyl, pyrazolinyl, pyperadinyl,
morpholinyl, morpholino, thiomorpholinyl, thiomorpholino, dihydropyridyl,
dihyrobenzimidazolyl, tetrahydropyridyl, tetrahydrofuryl, tetrahydropyranyl,

-23-



22652

tetrahydrothiazolyl, tetrahydroisothiazolyl, dihydrooxazinyl,
hexahydroazepinyl, tetrahdydrodiazepinyl, va tuong tu.

"nhém di vong 5 hoic 6 canh chira it nhat tir 1 dén 3 nguyén tir N" bao
gém, vi du, bét ky trong s6 nhom dudi day:

[Cong thue 33]

; jE\N ’V;;\N ’f ;\N/\NH
T, L T, T, T
by S A .
a, ma, A, S
Tt hon nita, n6 bao gdm nhém bét ky dudi day:

[Cong thirc 34]

5
0, G

N

trong d6 nhoém amoni bac bén nhu duoc thé hién trong cong thirc:

[Cong thire 35]

N,
A/ oS G
14 nhém amino béc bén vong ngung tu hodc don vong, no hodc khong no tdt
hon nita 12 bao gdm 1-4 nguyén tir N, t6t hon nita 13 1-3 nguyén ttr N, va t6t hon
nita 1a 1-2 nguyén t N, va bao gdm 1-4, t6t hon nita 1-2 phan tir thé, va vong
nay cé thé bao gdm thém mét hodc nhiéu nguyén tir O va/hoic S.

Céc vong di vong tao ra nhom amino bac bon 1a nhu dudi day:
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Di vong no chtra nguyén t& N bao gém, vi dy, azetidin, pyrolidin,
pyrazolidin, thiazolidin, oxazolidin, imidazolidin, piperidin, piperazin,
morpholin, thiomorpholin, azepan, azocan, quinuclidin, va vong ngung tu chira
nhom nay, va tdt hon nira 1a pyrolidin, piperazin, azepan, hodac quinuclidin.

Di vong khéng no chira nguyén tir N bao goém, vi du, don vong (vi du,
pyrol, pirazol, imidazol, oxazol, isoxazol, thiazol, isothiazol, pyridin, pyridazin,
pyridimin, pyrazin, triazin, triazol, 2,3-dihydro-1H-pyrol, 2,5-dihydro-1H-pyrol,
va hai vong ngung tu chita don vong nay trong vong (vi dy, indol,
benzimidazol, benzopyrazol, indolydin, quinolin, isoquinolin, quinolin,
phtalazin, quinazolin, benzoisoxazol, benzoxazol, benzoxadiazol,
benzoisothiazol, benzthiazol, benzoxadiazol, benzisothiazol, benzthiazol,
benzotriazol, purin, indolin, 1H-pyrolo[3,2-b]pyridin, 1H-pyrazolo[4,3-
b]pyridin, 1H-pyrazolo[4,3-b]pyridin, thiazolo[4,5-c]pyridin, 1,4-dihydro-
pyrido[3,4-b]pyrazin, 1,3-dihydro-imidazo[4,5-c]pyridin va twong tu), va tdt
hon nita 14, pyrol, imidazol, pyridin, benzimidazol, 2,5-dihydro-1H-pyrol.

Cu thé 14, vi du, cdc nhém di vong ma tuy y ¢6 nhiéu phﬁn tr thé & Vi tri
thich hop, vi du, nhu dugc mo6 ta dudi day dugc bao g@)m. Cac phén tir thé bao
gbm ft nhat mot nhém duoge chon tir alkyl thap tiy ¥ dugc thé hodc alpha thudc
nhém duge thé:
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trong d6 n 13 s& nguyén tir 0 dén 5, k 1a s6 nguyén tir 0 dén 4, R" 14 halogen,
hydroxy, alkyl thap, alkyl halo (thap), alkoxy thip, hodc alkoxy halo (thép), véi
didu kién 1a R' c6 thé 1a giéng hodc khac véi cac trudng hop xay ra cua k.

Tét hon nita, cac nhém di vong duéi day duoc bao gdm nhu duéi day:
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[Cong thirc 37]

<R1° K

a?”*/N

trong d6 n 1a sé nguyén tir 0 dén 5, k 12 sb nguyén tir 0 dén 4, q 1a sé nguyén tur
-0 dén 3, R'"" 1a halogen, hydroxy, alkyl thip, alkyl halo (thép), alkoxy thip, hodc
alkoxy halo (thdp), véi diéu kién 1a R'® ¢6 thé gidng hodc khac véi cic truong
hop xdy ra cia k hodc q

Tét hon nita, cic nhém dj vong duge bao gdm nhu dudi day:

[Cong thirc 38]

~ ® @/Aﬁ

%\“%/N\Jfr( ' %N , “&(Nw \:Vf

<R10 K

S——
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Py}
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Ke]
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n k, gva R nhu duge xac dinh & trén.
Nhoém di vong nhu duoc thé hién duéi day 1a duge wu tién nhat.

[Cong thite 39]

)n
S ®
O

trong d6 n nhu duoc xac dinh & trén.

"Nhom amoni bac bon vong ngung tu hodc don vong, no hodc khong no
bao goém it nhat mot nguyén tr N" 1a nhém amino bac bdn vong ngung tu hoic
don vong, no hodc khong no tét hon nita bao gdm 1-4 nguyén tir N, t6t hon nita
1a 1-3 nguyén tir N, va t6t hon nita 1 1-2 nguyén tir N, va bao goém 1-4, tét hon
nita 1-2 phan tir thé, va vong ndy c6 thé bao gdm thém maot hoic nhidu nguyén
tir O va/hoac S.

Cu thé 13, cac nhém di vong ma co thé c6 nhiéu phén tir thé & vi tri thich
hop duoc bao gdm nhu dudi ddy, ching han. Cac phan tir thé bao gdm nhom
duoc chon tir alkyl thép tuy y dugc thé hoac alpha thudc nhom cac ph@m tir thé:
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[Cong thuc 40]
)n H& e, = - = a =
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trong d6 n 13 s6 nguyén tir 0 dén 5, R" 1a halogen, hydroxy, alkyl thip, k 1a s6
nguyén tir 0 dén 4, Rx 12 alkyl thap tiy ¥ duoc thé, va hon nira, nguyén tir hydro
trong NH duoc thé bang nhém duogc chon tir alkyl thdp tuy ¥ duoc thé hoic
alpha thudc nhom cac phan tir thé.
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Tét hon nita, nhém di vong c6 thé dwoc thé & vi tri thich hop nhu duéi
day. Cac phan tir thé bao gdm cic nhém dugc chon tir alkyl thap tiy ¥ duge thé
hozic nhém phén tir thé alpha.

[Cong thirc 41]
R10
k< )n _ ’ iﬁla . b ’ o =
@ @ ® N N
“LLLH/N\ﬁ ,%LH/N %N\ X e
= = = =
ol el ] Lok

trong doé n, R" va k nhu dugc x4c dinh & trén.
T6t hon nita, cic nhom di vong dugc bao gém nhu dudi day:

[Cong thuc 42]

k<R1o )n @/ﬁi _
@ @ 6LDN\ N—
R At /

trong dé n, R" va k nhu duoc x4c dinh & trén.

Danh phap ctia vi tri thé trén khung Xephem ciia cac hop chit (I) va (I') 1a
nhu dudi ddy. Mach bén vi tri -7 va mach bén vi tri -3 nhu dugce st dung ¢ day
12 nhém ma lién két vao vi trf -7 hodc vi trfi -3 cta khung Xephem nhu thé hién
dudi day.
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[Cong thuc 43]
f'ff 1
-
\7 6 5
8 N / 3
o > Ta

COO

Céc este ctia hop chit (I) va (I') tét hon nita 1a bao gdm, cac este tai nhém
cacboxyl tai mach bén & vi tri -7 hodc vi tri -4. Cac este tai nhom cacboxyl tai
mach bén & vi trf -7 13 hop chat ma co ciu tric este hoa nhu duge thé hién trong
cong thuc dudi day:

[Cong thuc 44]

|

\

e’ ’
N

RaOOC/

N

trong d6 E va F nhu dugce x4c dinh trong muc 1), va R1 1a phan gbc este cua
nhom bdo v¢ carboxyl va tuong tu. Cac este bao gém cac este ma dé dang duoc
chuyén hoéa trong co thé dé tao ra trang thai carboxy.

Céc este 0 Vi tri -4 ctia cac hop chét (I) va (I') 1a hop chit ma c6 céu trac
este hoa & gbc vi tri -4 nhu duoc thé hién trong cong thic dudi day:

[Cong thuc 45]
H
%—N T
R
N__~= / s
(0] A
COORP PO ﬁ
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trong d6 A va T nhu dugc xac dinh trong muc 1), va Rb la géc este nhu nhom
bao vé carboxylic va tuong tu, va P- 1a ion ddi nhu halogen. CAc este nay bao
gdm céc este ma d& dang dugc chuyén hoa thanh trang théi carboxylic.

Céac nhém bao vé carboxylic dugc dé cap o trén bao gdm alkyl thap (vi
du, metyl, etyl, t-butyl), aralkyl tiy y duoc thé (vi du, benzyl, benzhydryl,
phenetyl, p-metoxybenzyl, p-nitrobenzyl), nhém silyl (t-butyldimetylsilyl,
diphenyl t-butylsilyl) va tuong tu.

Cac hop chdt duoc bao vé tai vi tri amino cua vong thiazol hoéc
thiadiazol ctia mach bén & vi tri -7 cua céc hop chét (I) hodc (I') 1a cac hop chét
trong d6 cac vong thiazol hodc thiadiazol 14 vong nhu dugc thé hién trong cong
thirc:

[Cong thitc 46]

S~x
R HN4<\NJ\;

trong d6 X nhu dugc xac dinh trong muc 1, va R® la nhom bao vé amino. Cac
nhém bao vé amino nay bao gdm cic nhém ma dé dang duoc chuyén hoa trong
co thé dé tao ra amino. Cac nhom bao vé amino ndy bao gdm alkoxycacbonyl
thap (vi du, t-butoxycacbonyl, benzyloxycacbonyl, p-nitrobenzyloxycacbonyl),
aralkanoyl tiy ¥ duoc thé (vi du, p-nitrobenzoyl), axyl (vi du, formyl, cloaxetyl)
va tuong tu.

Cac mudi duoc dung cuia cac hop chat (I) va (I') bao gom, vi du, cac mudi
hodc cac mudi ndi phan tir tao ra véi bazo vo co, amoniac, bazo hitu co, axit v
co, axit hitu co, axit amin bazo, cac ion halogen va tuong tu. Bazo vo co nay
bao gdm kim loai kiém (Na, K va tuong tu), kim loai kiém thd (Mg va tuong
tu), bazo hitu co bao gdm procain, 2-phenyletylbenzyl amin, dibenzyletylen
diamin, etanolamin,  dietanolamin,  trishydroxymetyl aminometan,
polyhydroxalkylamin, N-metyl glucosamin va tuong tu. Cac axit vd co bao
gém, vi dy, axit clohydric, axit bromhydic, axit sulfuric, axit nitric, axit
phosphoric va tuong tu. Céc axit hitu co bao gém, vi du, axit p-toluen sulfonic,
axit metan sulfonic, axit formic, axit axetic, axit trifloaxetic, axit maleic va
tuong ty. Cac axit amin bazo bao gém, vi du, lysin, arginin (Y% ), ornithin,
histidin va tuong tu.
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Nhu dugc st dung & day, "solvat" 1a solvat v&i nude hodc dung moi hitu
co (vi dy, metanol, etanol, ruou isopropyl, axeton), va t5t hon nita 1a hydrat.

Céc hop chéit (I) va (I') cta séang ché khong bi giéi han & cac ddng phén
cu thé ma bao gém bét ky dong phan va raxemat ndo nhu dugc minh hoa dudi
day:

Trong cac hop chét (I) va (I'):

[Cong thitc 47]

LR s
ol
CO0O

bao gbm

[Cong thic 48]

Hla s s
:f%g ﬁwi@f

hodc

Trong E cta cac hop chét (1) va (I"),

[Cong thirc 49]

2
A
bao gém

[Cong thuc 50]

R, m"& R! H%
R2/<FH: R2><f;;
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Hon nita, cong thirc (I') bao gdm cac dong phan dudi day:

[Cong thure 51]
fﬁ | oM fﬁ 0

NP o Mo
ey O #~ “OH

| \is | N" S0

OH N

o =" — o —

l ‘—.

Z oH N Zon

, trong d6 nhém -OH c6 thé tao mudi véi ion dbi (vi dy, Na", K, Li" va tuong
tw).

Hop chit cia sang ché t6t hon nita 13 cdc hop chét nhu thé hién cu thé

dudi day:
Cong thuc (I):
[Cong thic 52]
H2N—<\ R3
\g\ G—B—D (1)
CO0O RS
\F R6
HOOC

Céc phuong an uu tién cua cong thirc (I) 1a nhu dudi day:
1) Céc hop chét trong d6 T 13 S (duéi day T 1a s1)

2) Céc hop chit trong d6 A 13 alkylen thap hodc alkenylen thip (du6i day A la
al);

céc hop chit trong d6 A 13 -CH,- (dudi day A 1a a2);
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céc hop chét trong d6 A 13 -CH,-CH, -, -CH,-CH, -CH, - hoac -CH=CH-CHj, -
(dudi day A 14 a3);

Tt hon nita, A 1a a2 nhu duge md ta & trén.
3) Céc hop chét trong d6 B 1a lién két don (dudi day B 1a bl)
céc hop chét trong d6 B 1a

[Cong thirc 53]

/ Fo
pN\f , \,1{1\ ;‘, o %O“ng

(duéi day B 1a b2)
Tbt hon nita, B 1la bl.
4) Cac hop chat trong d6 D 1a lién két don hodc -CO- (dudi day D 14 d1);

cac hop chat trong d6 D 1a -NH-CO-, -N(CHj3)-CO-, -CO-NH-, -CO-N(CH; )-
hoidc -NH-CO-NH- (duéi day D 1a d2)

tot hon nita, D 1a d2 nhu dugec mo ta & trén.

5) Céc hop chat trong d6 E 1a -CH,- (dudi day E 13 el);
céc hop chét trong d6 E 13 -CH(CHs)- (dudi day E 13 e2);
céc hop chét trong d6 E 1a -C(CHs)s- (dudi day E 1a e3);

céc hop chét trong d6 E nhu dudi day:

[Cong thuc 54]
H %, H... }"’ H.. et
e L= ~C :<
W W Hooo] ¥ hose Hhoc” b

Tbt hon nita, E 13 €2 hodic €3 nhu duge md ta o trén.

6) Cac hop chat trong d6 F 1 lién két don hoidc phenylen (dudi day F 1a f1)
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7) Céc hop chit trong d6 G 1a alkylen thap or alkenylen thap (dudi day G la gl);

cac hop chét trong d6 G la -CH,-, -CH,-CH,;-, hodc -CH,-CH,-CH,- (dudi
day G la g2);

Céc hop chét trong d6 G 1a -CH=CH- hoic -CH=CH-CH, - (dudi diy G 1a g3);
Céc hop chét trong d6 G 1a lién két don (dudi day G 1a g4)

cac hop chit trong d6 G 1a -CH,-CH(CH;)-, -CH,-CH( Pr)- hodc -CH,-
CH(Ph)- (trong do6 iPr 1a nhém isopropyl, PH 1a nhom phenyl) (du¢i day G 1a
g5).

Tét hon nita, G 12 g2 ¢ trén.
8) Céc hop chét trong d6 X 1a CH, C-Cl hodc X (dudi day X 1a x1).
9) Céc hop chit trong d6 cong thirc:

[Cong thirc 55]

X

1a cong thirc:

[Cong thuc 56]

)
@

N
T e

(trong d6 n 13 s6 nguyén tir 1 dén 5, va A va G nhu duoc xé4c dinh & trén) (dudi
day la hl);

c4c hop chét trong d6 cong thire:

[Cong thic 57]

©)
N,
L

G
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1a cong thtrc:

[Cong thirc 58]:

@
N

v

trong d6 A va G nhu dugc x4c dinh & trén (dudi day 1a h2).

10) Céc hop chét trong d6 R® va R* 1a -OH, va R’ va R® 14 hydro, du6i day la
il);

cac hop chét trong d6 R® va R* 13 -OH, va R’ 1a hydro va R® 14 halogen (duéi
day la 12);

cac hop chét trong d6 R’ va R* 14 -OH, va R’ va R® 13 halogen (dud6i day 14 i3);
Tét hon nita, R*, R*, R’ va RS 1212 duoc dé cap & trén.

Cé4c phuong 4n uu tién hon nita cia hop chét (I) 13 céc hop chat trong do
6 su két hopcia T, A, B, D, E, F G, X va cong thtc:

[Cong thitc 59]

vaR’, R*, R’ va R® 1a nhu duéi day:

(sl, al, bl, dl, el, f1, g1, x1, hl, i1),(s1, al, bl, d1, el, f1, g1, x1, hl, i2),(s1,
al, bl, dl, el, f1, g1, x1, hl, 13),(s1, al, bl, dl, el, fl, g1, x1, h2, i1),(s1, al,
bl, d1, el, fl, gl, x1, h2, i2),(s1, al, bl, d1, el, fl, gl, x1, h2, i3),(s1, al, bl,
di, el, f1, g2, x1, hl, i1),(s1, al, bl, d1, el, f1, g2, x1, hl, i2),(s1, al, bl, dl,
el, f1, g2, x1, h1, i3),(s1, al, bl, d1, el, f1, g2, x1, h2, i1),(s1, al, bl, d1, el, fl,
g2, x1, h2, 12),(s1, al, bl, dl, el, f1, g2, x1, h2, i3),(sl, al, bl, d1, el, f1, g3,
x1, hl, i1),(s1, al, b1, dl, el, f1, g3, x1, hl, i2),(s1, al, b1, d1, el, f1, g3, x1,
h1, i3),(s1, al, bl, d1, el, f1, g3, x1, h2, il),(s1, al, bl, dl, el, f1, g3, x1, h2,
i2),(s1, al, bl, di, el, fl, g3, x1, h2, i3),(s1, al, bl, d1, el, fl, g4, x1, hl,
i1),(s1, al, bl, dl, el, f1, g4, x1, hl, i2),(s1, al, bl, d1, el, fl, g4, x1, hl,
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13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(sl1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,

al, bl, dl,
al, bl, di,
al, bl, di,
al, bl, dl,
al, bl, di,
al, bl, di,
al, bl, dl,
al, bl, dI,
al, bl, di,
al, bl, di,
al, bl, dl,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, dI,
al, bl, di,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, dl,

el, f1, g4,
el, f1, g5,
el, f1, g5,
el, fl, g5,
e2, fl, gl,
e2, fl1, gl,
e2, fl, gl,
e2, fl1, g2,
e2, f1, g2,
e2, fl1, g2,
e2, fl, g3,
e2, f1, g3,
e2, fl, g3,
e2, fl, g4,
e2, fl, g4,
e2, fl1, g4,
e2, fl1, g5,
e2, f1, g5,
e2, f1, g5,
e3, fl, gl,
e3, fl, gl,
e3, f1, gl,
e3, f1, g2,
e3, f1, g2,
e3, fl, g2,
e3, fl, g3,
e3, fl, g3,
e3, f1, g3,
e3, fl, g4,
e3, fl, g4,
e3, fl, g4,
e3, fl, g5,
e3, f1, g5,
e3, fl, g5,
ed, f1, gl,
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el, fl1, g4, x1, h2, il),(s1,

x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hi,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
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i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,

al, bl, dl,
al, bl, dl,
al, bl, dI,
al, bl, di,
al, bl, di,
al, bl, dI,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, di,
al, bl, di,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, dl,
al, bl, di,
al, bl, dl,
al, bl, dl,

el, fI,
el, f1,
el, fl,
el, f1,
e2, fl,
e2, fl,
e2, fl1,
e2, fl,
e2, fl,
e2, fl,
e2, fl,
e2, fl,
e2, fl,
e2, f1,
e2, f1,
e2, f1,
e2, fl,
e2, fl,
e2, fl,
e3, f1,
e3, fl,
e3, f1,
e3, fl,
e3, fl1,
e3, fl,
e3, fl,
e3, fl,
e3, f1,
e3, fl,
e3, f1,
e3, fl,
e3, fl,
e3, fl,
e3, fl,
e4, 11,
e4, fl1,

g4,
g5,
g5,
gs,
gl,
gl,
gl,
g2,
g2,
g2,
g3,
g3,
g3,

x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
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i3),(s1, al, bl, dl, e4, f1, gl, x1, h2, il),(s1, al, bl, dl, e4, f1, gl, x1, h2,
i2),(s1, al, bl, dl, e4, f1, gl, x1, h2, i3),(s1, al, bl, dl, e4, fl, g2, x1, hl,
il),(s1, al, bl, dl, e4, fl, g2, x1, hl, i2),(s1, al, bl, d1, e4, fl, g2, x1, hl,
i3),(s1, al, bl, dl, e4, fl1, g2, x1, h2, il),(s1, al, bl, dl, e4, fl, g2, x1, h2,
i2),(s1, al, bl, dl, e4, f1, g2, x1, h2, i3),(s1, al, bl, dl, e4, {1, g3, x1, hl,
i1),(s1, al, bl, dl, e4, f1, g3, x1, hl, i2),(s1, al, bl, d1, e4, f1, g3, x1, hl,
13),(s1, al, bl, dl, e4, fl, g3, x1, h2, il),(s1, al, bl, dl, e4, fl, g3, x1, h2,
i2),(s1, al, bl, dl, e4, f1, g3, x1, h2, i3),(s1, al, bl, d1, e4, f1, g4, x1, hl,
i1),(s1, al, bl, dl, e4, fl, g4, x1, hl, i2),(s1, al, bl, d1, e4, f1, g4, x1, hl,
i3),(s1, al, bl, dl, e4, fl, g4, x1, h2, il),(s1, al, bl, dl, e4, fl, g4, x1, h2,
i2),(s1, al, bl, dl, e4, f1, g4, x1, h2, i3),(s1, al, bl, d1, e4, fl, g5, x1, hi,
i1),(s1, al, bl, dl, e4, f1, g5, x1, hl, i2),(s1, al, bl, dl, e4, f1, g5, x1, hi,
i3),(s1, al, bl, dl, e4, fl1, g5, x1, h2, il),(s1, al, bl, dl, e4, fl, g5, x1, h2,
i2),(s1, al, bl, d1, e4, f1, g5, x1, h2, i3),(s1, al, bl, d2, el, fl, g1, x1, hl, il),

(s1, al, bl, d2, el, fl, g1, x1, hl, i2),(s1, al, bl, d2, el, f1, g1, x1, hl, i3),(s1,
al, bl, d2, el, fl, gl, x1, h2, i1),(s1, al, bl, d2, el, fl, g1, x1, h2, i2),(s1, al,
bl, d2, el, f1, gl, x1, h2, i3),(s1, al, bl, d2, el, fl, g2, x1, hl, il1),(s1, al, b1,
d2, el, f1, g2, x1, hl, 12),(s1, al, bl, d2, el, fl, g2, x1, hl, i3),(s1, al, bl, d2,
el, f1, g2, x1, h2, il),(s1, al, bl, d2, el, f1, g2, x1, h2, i2),(s1, al, b1, d2, el, {1,
g2, x1, h2, 13),(s1, al, bl, d2, el, fl, g3, x1, hl, il),(s1, al, bl, d2, el, f1, g3,
x1, hl, i2),(s1, al, bl, d2, el, {1, g3, x1, hl, i3),(s1, al, bl, d2, el, f1, g3, x1,
h2, 11),(s1, al, bl, d2, el, fl, g3, x1, h2, i2),(s1, al, bl, d2, el, fl, g3, x1, h2,
13),(s1, al, bl, d2, el, fl, g4, x1, hl, il),(s1, al, bl, d2, el, fl, g4, x1, hl,
12),(s1, al, bl, d2, el, fl, g4, x1, hl, i3),(s1, al, bl, d2, el, f1, g4, x1, h2,
i1),(s1, al, bl, d2, el, fl, g4, x1, h2, i2),(s1, al, bl, d2, el, fl, g4, x1, h2,
i3),(s1, al, bl, d2, el, fl, g5, x1, hl, il),(s1, al, bl, d2, el, fl, g5, x1, hl,
i2),(s1, al, bl, d2, el, f1, g5, x1, hl, i3),(s1, al, bl, d2, el, f1, g5, x1, h2,
i1),(s1, al, bl, d2, el, {1, g5, x1, h2, i2),(s1, al, bl, d2, el, f1, g5, x1, h2,
i3),(s1, al, bl, d2, e2, fl, gl, x1, hl, il),(s1, al, bl, d2, e2, f1, gl, xI, hl,
i2),(s1, al, bl, d2, e2, fl, gl, x1, hl, i3),(s1, al, bl, d2, e2, fl, gl, xI, h2,
i1),(s1, al, bl, d2, e2, fl, gl, x1, h2, i2),(s1, al, bl, d2, e2, fl, gl, xI, h2,
13),(s1, al, bl, d2, e2, fl, g2, x1, hl, il),(s1, al, bl, d2, €2, f1, g2, xI, hl,
i2),(s1, al, bl, d2, e2, f1, g2, x1, hl, i3),(s1, al, bl, d2, e2, f1, g2, xI, h2,
i1),(s1, al, bl, d2, e2, fl, g2, x1, h2, i2),(s1, al, bl, d2, 2, f1, g2, x1, h2,
i3),(s1, al, bl, d2, €2, fl, g3, x1, hl, il),(s1, al, bl, d2, e2, fl, g3, x1, hl,
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12),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
12),(s1,
il),(s1,
13),(s1,

al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,

e2, fl1, g3,
e2, fl, g3,
e2, fl, g4,
e2, fl, g4,
e2, fl, g4,
e2, f1, g5,
e2, f1, g5,
e2, fl, g5,
e3, fl, gl,
e3, fl, gl,
e3, fl, gl,
e3, fl, g2,
e3, f1, g2,
e3, fl, g2,
e3, fl1, g3,
e3, fl1, g3,
e3, fl, g3,
e3, fl, g4,
e3, f1, g4,
e3, fl, g4,
e3, fl, g5,
e3, fl, g5,
e3, fl, g5,
ed, fl, gl,
ed, fl, gl,
ed, f1, gl,
ed, {1, g2,
ed, fl, g2,
ed, fl, g2,
e4, f1, g3,
ed, fl, g3,
e4, f1, g3,
e4, fl1, g4,
ed, fl1, g4,
ed, fl, g4,
e4, f1, g5,
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x1, hl,
x1, h2,

x1, hl,
x1, hl,
x1, h2,
x1, hi,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hi,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,

x1, h2,

x1, hl,
x1, hl,
x1, h2,

x1, hl,
x1, hl,

x1, h2,

x1, hl,
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13),(s1,
i2),(s1,

i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
il),(s1,
13),(s1,
i2),(s1,

i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,

al, bl, d2,
al, bl, d2,
al, bl, d2,

al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,

al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,
al, bl, d2,

e2, f1, g3,
e2, fl1, g3,
e2, fl1, g4,

e2, f1, g4,
e2, f1, g4,
e2, f1, g5,
e2, fl, g5,
e2, fl1, g5,
e3, f1, gl,
e3, f1, gl,
e3, 1, gl,
e3, f1, g2,
e3, fl, g2,
e3, fl, g2,
e3, f1, g3,
e3, f1, g3,
e3, f1, g3,
e3, f1, g4,
e3, f1, g4,
e3, f1, g4,
e3, fl, g5,
e3, f1, g5,
e3, f1, g5,
ed, f1, gl,
ed, f1, gl,
e4, f1, gl,
e4, f1, g2,
e4, f1, g2,
ed, f1, g2,
ed, f1, g3,
e4, f1, g3,
e4, f1, g3,
e4, fl1, g4,
ed, f1, g4,
ed, f1, g4,
ed, f1, g5,

x1, h2,
x1, h2,
x1, hl,
x1, h2,

x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hi,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
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i2),(s1, al, bl, d2, e4, f1, g5, x1, hl, i3),(s1, al, bl, d2, e4, fl, g5, x1, h2,
i1),(s1, al, bl, d2, e4, f1, g5, x1, h2, i2),(s1, al, bl, d2, e4, {1, g5, x1, h2, 13),

(s1, al, b2, dl, el, f1, g1, x1, hl, i1),(s1, al, b2, d1, el, {1, g1, x1, hl, i2),(sl,
al, b2, dl, el, f1, gl, x1, hl, i3),(s1, al, b2, d1, el, f1, gl, x1, h2, i1),(s1, al,
b2, d1, el, f1, g1, x1, h2, i2),(s1, al, b2, dl, el, {1, g1, x1, h2, i13),(s1, al, b2,
di, el, f1, g2, x1, hl, i1),(s1, al, b2, d1, el, f1, g2, x1, hl, 12),(s1, al, b2, d1,
el, f1, g2, x1, h1,i3),(s1, al, b2, d1, el, f1, g2, x1, h2, i1),(s1, al, b2, d1, el, {1,
g2, x1, h2, i2),(s1, al, b2, d1, el, f1, g2, x1, h2, i3),(s1, al, b2, dl, el, {1, g3,
x1, h1, i1),(s1, al, b2, dl, el, f1, g3, x1, hl, i2),(s1, al, b2, d1, el, {1, g3, x1,
hl, i3),(sl, al, b2, d1, el, f1, g3, x1, h2, il),(s1, al, b2, d1, el, {1, g3, x1, h2,
i2),(s1, al, b2, dl1, el, fl, g3, x1, h2, i3),(s1, al, b2, d1, el, fl, g4, x1, hl,
i1),(s1, al, b2, d1, el, fl, g4, x1, hl, i2),(s1, al, b2, d1, el, fl, g4, x1, hl,
i3),(s1, al, b2, dl1, el, fl, g4, x1, h2, i1),(s1, al, b2, dl, el, fl, g4, x1, h2,
i2),(s1, al, b2, d1, el, fl, g4, x1, h2, i3),(s1, al, b2, dl, el, fl1, g5, x1, hl,
il),(s1, al, b2, dl, el, fl, g5, x1, hl, i2),(s1, al, b2, dl, el, flI, g5, x1, hl,
13),(s1, al, b2, d1, el, f1, g5, x1, h2, i1),(s1, al, b2, d1, el, f1, g5, x1, h2,
i2),(s1, al, b2, dl, el, fl, g5, x1, h2, i3),(s1, al, b2, dl1, e2, {1, gl, x1, hl,
i1),(s1, al, b2, d1, e2, f1, gl, x1, hl, i2),(s1, al, b2, dl1, €2, fl, gl, x1, hl,
i3),(s1, al, b2, dl, e2, fl, g1, x1, h2, il),(s1, al, b2, dl1, e2, fl, gl, x1, h2,
12),(s1, al, b2, d1, e2, fl, gl, x1, h2, i3),(s1, al, b2, d1, €2, fl, g2, x1, hl,
i1),(s1, al, b2, d1, e2, fl, g2, x1, hl, i2),(s1, al, b2, d1, €2, fl, g2, x1, hl,
13),(s1, al, b2, d1, e2, fl, g2, x1, h2, il1),(s1, al, b2, d1, €2, fl, g2, x1, h2,
12),(s1, al, b2, dl, €2, f1, g2, x1, h2, i3),(s1, al, b2, d1, e2, fl, g3, x1, hl,
i1),(s1, al, b2, dl1, €2, f1, g3, x1, hl, i2),(s1, al, b2, d1, e2, fl, g3, x1, hl,
13),(s1, al, b2, d1, e2, {1, g3, x1, h2, il),(s1, al, b2, dl1, e2, fl, g3, x1, h2,
i2),(s1, al, b2, d1, e2, f1, g3, x1, h2, i3),(s1, al, b2, d1, e2, f1, g4, x1, hl,
i1),(s1, al, b2, d1, e2, fl, g4, x1, hl, i2),(s1, al, b2, dl, e2, fl, g4, x1, hl,
13),(s1, al, b2, d1, €2, fl, g4, x1, h2, il),(s1, al, b2, dl1, e2, {1, g4, x1, h2,
12),(s1, al, b2, dl1, e2, f1, g4, x1, h2, i3),(s1, al, b2, dl, e2, fl, g5, x1, hl,
i1),(s1, al, b2, dl1, €2, f1, g5, x1, hl, i2),(sl, al, b2, dl, e2, fl, g5, x1, hl,
13),(s1, al, b2, d1, e2, f1, g5, x1, h2, il1),(s1, al, b2, dl1, e2, fl, g5, x1, h2,
12),(s1, al, b2, dl1, e2, f1, g5, x1, h2, i3),(s1, al, b2, dl, e3, fl, gl, x1, hl,
i1),(s1, al, b2, d1, €3, fl, g1, x1, hl, i2),(s1, al, b2, d1, e3, {1, gl, x1, hl,
13),(s1, al, b2, d1, €3, f1, gl, x1, h2, il),(s1, al, b2, dl1, e3, fl, gl, xI, h2,
i2),(s1, al, b2, d1, €3, {1, gl, x1, h2, i3),(s1, al, b2, dl, e3, f1, g2, x1, hl,
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i1),(s1, al, b2, dl1, e3, fl, g2, x1, hl, i2),(s1,
i3),(s1, al, b2, dl, €3, fl, g2, x1, h2, i1),(s1,
i2),(s1, al, b2, dl, e3, fl, g2, x1, h2, i3),(s1,
i1),(s1, al, b2, d1, e3, fl, g3, x1, hl, i2),(s1,
i3),(s1, al, b2, dl, e3, fl, g3, x1, h2, i1),(s1,
i2),(s1, al, b2, d1, e3, fl, g3, x1, h2, i3),(s1,
i1),(s1, al, b2, dl, e3, fl, g4, x1, hl, i2),(s1,
i3),(s1, al, b2, d1, e3, f1, g4, x1, h2, il),(sl,
i2),(s1, al, b2, dl, 3, fl, g4, x1, h2, i3),(s1,
i1),(s1, al, b2, dl, e3, fl, g5, x1, hl, i2),(s1,
i3),(s1, al, b2, d1, e3, f1, g5, x1, h2, i1),(s1,
i2),(s1, al, b2, dl1, e3, fl, g5, x1, h2, i3),(s1,
i1),(s1, al, b2, dl, e4, fl1, gl, x1, hl, i2),(s1,
i3),(s1, al, b2, dl, e4, f1, gl, x1, h2, il1),(s1,
i2),(s1, al, b2, dl, e4, f1, gl, x1, h2, i3),(s1,
i1),(s1, al, b2, dl, e4, f1, g2, x1, hl, i2),(s1,
13),(s1, al, b2, dl, e4, f1, g2, x1, h2, i1),(s1,
i2),(s1, al, b2, dl, e4, f1, g2, x1, h2, i3),(s1,
i1),(s1, al, b2, dl, e4, f1, g3, x1, hl, i2),(s1,
13),(s1, al, b2, dl, e4, f1, g3, x1, h2, i1),(s1,
12),(s1, al, b2, dl, e4, f1, g3, x1, h2, i3),(s1,
11),(s1, al, b2, dl, e4, f1, g4, x1, hl, i2),(s1,
13),(s1, al, b2, dl, e4, fl, g4, x1, h2, il1),(sl,
12),(s1, al, b2, dl, e4, f1, g4, x1, h2, i3),(s1,
i1),(s1, al, b2, dl1, e4, f1, g5, x1, hl, i2),(s1,
13),(s1, al, b2, dl, e4, f1, g5, x1, h2, il),(s1,
12),(s1, al, b2, d1, e4, f1, g5, x1, h2, i3),

al, b2, dl,
al, b2, di,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, di,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, di,
al, b2, dil,
al, b2, dl,
al, b2, dl,
al, b2, di,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, dl,
al, b2, di,
al, b2, dl,
al, b2, di,
al, b2, dl,

e3, fl1,
e3, fl,
e3, fl,
e3, fl1,
e3, fl,
e3, fl,
e3, fl,
e3, fl1,
e3, fl,
e3, fl,
e3, fl,
ed, f1,
ed, {1,
ed, f1,
e4, f1,
ed, f1,
ed, f1,
ed, fl,
ed, f1,
e4, f1,
e4, f1,
ed, fl,
e4, 11,
ed, fl,
ed, f1,
ed, f1,

g5,

x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,

(sl, al, b2, d2, el, f1, g1, x1, hl, il),(s1, al, b2, d2, el, f1, g1, x1, hl, i2).(s,
al, b2, d2, el, f1, gl, x1, hl, i3),(s1, al, b2, d2, el, f1, gl, x1, h2, il),(s1, al,
b2, d2, el, f1, gl, x1, h2, i2),(s1, al, b2, d2, el, fl, g1, x1, h2, i3),(s1, al, b2,
d2, el, f1, g2, x1, hl, i1),(s1, al, b2, d2, el, f1, g2, x1, hl, i2),(s1, al, b2, d2,
el, f1, g2, x1, h1, i3),(s1, al, b2, d2, el, f1, g2, x1, h2, i1),(s1, al, b2, d2, el, fl,
g2, x1, h2,i2),(s1, al, b2, d2, el, f1, g2, x1, h2, i3),(s1, al, b2, d2, el, {1, g3,
x1, hi, il),(s1, al, b2, d2, el, f1, g3, x1, hl, i2),(sl, al, b2, d2, el, fl, g3, x1,
hi, i3),(s1, al, b2, d2, el, f1, g3, x1, h2, il),(s1, al, b2, d2, el, {1, g3, x1, h2,
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i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
il),(s1,
13),(s1,
i2),(s1,
il),(s1,
i3),(s1,
12),(s1,
il),(s1,
i3),(s1,
i2),(s1,
il),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
12),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
il),(s1,
13),(s1,

al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,

el, f1, g3,
el, f1, g4,
el, f1, g4,
el, fl, g4,
el, f1, g5,
el, f1, g5,
el, fl, g5,
e2, fl, gl,
e2, fl, gl,
e2, fl, gl,
e2, f1, g2,
e2, f1, g2,
e2, fl, g2,
e2, fl, g3,
e2, fl, g3,
e2, fl1, g3,
e2, fl, g4,
e2, fl, g4,
e2, fl1, g4,
e2, fl, g5,
e2, fl, g5,
e2, fl, g5,
e3, f1, gl,
e3, fl, gl,
e3, fl, gl,
e3, f1, g2,
e3, fl1, g2,
e3, fl, g2,
e3, fl, g3,
e3, fl, g3,
e3, f1, g3,
e3, fl, g4,
e3, fl, g4,
e3, fl, g4,
e3, fl, g5,
e3, fl, g5,
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x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
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i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,

al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,
al, b2, d2,

el, fl, g4,
el, fl1, g4,
el, f1, g4,
el, f1, g5,
el, f1, g5,
el, fl, g5,
e2, fl, gl,
e2, fl, gl,
e2, f1, gl,
e2, f1, g2,
e2, f1, g2,
e2, f1, g2,
e2, fl, g3,
e2, fl1, g3,
e2, fl1, g3,
e2, fl, g4,
e2, fl, g4,
e2, {1, g4,
e2, fl, g5,
e2, fl, g5,
e2, f1, g5,
e3, fl, gl,
e3, fl, gl,
e3, fl, gl,
e3, f1, g2,
e3, f1, g2,
e3, f1, g2,
e3, fl, g3,
e3, fl1, g3,
e3, fl, g3,
e3, fl, g4,
e3, fl, g4,
e3, fl, g4,
e3, fl, g5,
e3, fl, g5,
e3, fl, g5,

x1, hi,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hil,
x1, hl,
x1, h2,
x1, hi,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
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i2),(s1, al, b2, d2, e3, f1, g5, x1, h2, i3),(s1, al, b2, d2, e4, {1, gl, x1, hl,
i1),(s1, al, b2, d2, e4, f1, gl, x1, hl, i2),(s1, al, b2, d2, e4, {1, gl, x1, hl,
i3),(s1, al, b2, d2, e4, f1, g1, x1, h2, il),(s1, al, b2, d2, e4, fl, gl, x1, h2,
i2),(s1, al, b2, d2, e4, f1, gl, x1, h2, i3),(s1, al, b2, d2, e4, fl, g2, x1, hl,
i1),(s1, al, b2, d2, e4, f1, g2, x1, hl, i2),(s1, al, b2, d2, e4, fl, g2, x1, hl,
i3),(s1, al, b2, d2, e4, f1, g2, x1, h2, il),(s1, al, b2, d2, e4, fl, g2, x1, h2,
i2),(s1, al, b2, d2, e4, f1, g2, x1, h2, i3),(s1, al, b2, d2, e4, fl, g3, x1, hl,
il),(s1, al, b2, d2, e4, f1, g3, x1, hl, i2),(sl, al, b2, d2, e4, {1, g3, xI, hl,
i3),(s1, al, b2, d2, e4, f1, g3, x1, h2, il),(s1, al, b2, d2, e4, fl, g3, xI, h2,
i2),(s1, al, b2, d2, e4, fl1, g3, x1, h2, i3),(s1, al, b2, d2, e4, {1, g4, x1, hl,
il),(s1, al, b2, d2, e4, 1, g4, x1, hl, i2),(s1, al, b2, d2, e4, fl, g4, x1, hl,
i3),(s1, al, b2, d2, e4, fl, g4, x1, h2, i1),(s1, al, b2, d2, e4, {1, g4, x1, h2,
i2),(s1, al, b2, d2, e4, fl, g4, x1, h2, i3),(sl, al, b2, d2, e4, fl, g5, x1, hl,
il),(s1, al, b2, d2, e4, fl1, g5, x1, hl, i2),(s1, al, b2, d2, e4, fl1, g5, x1, hl,
i3),(s1, al, b2, d2, e4, f1, g5, x1, h2, il1),(s1, al, b2, d2, e4, fl1, g5, x1, h2,
i2),(s1, al, b2, d2, e4, {1, g5, x1, h2, i3),

(sl, a2, bl, dl, el, fl, g1, x1, hl, i1),(s1, a2, bl, dl1, el, f1, gl, x1, hl, i2),(s1,
a2, bl, dl, el, fl, gl, x1, hl, i3),(s1, a2, bl, dl, el, fl, g1, x1, h2, il),(sl, a2,
bl, dl, el, f1, gl, x1, h2, i2),(s1, a2, bl, d1, el, f1, g1, x1, h2, i3),(s1, a2, bl,
dl, el, fl, g2, x1, hl, i1),(s1, a2, bl, dl, el, f1, g2, x1, hl, i2),(s1, a2, bl, dl,
el, f1, g2, x1, hl, i3),(s1, a2, bl, d1, el, f1, g2, x1, h2, il),(sl, a2, bl, d1, el, 1,
g2, x1, h2, i2),(s1, a2, bl, dl, el, f1, g2, x1, h2, i3),(s1, a2, bl, dl, el, {1, g3,
x1, hl, i1),(s1, a2, b1, d1, el, f1, g3, x1, hl, i2),(s1, a2, bl, dl, el, f1, g3, x1,
h1, 13),(s1, a2, bl, d1, el, fl, g3, x1, h2, i1),(s1, a2, bl, dl, el, f1, g3, x1, h2,
12),(s1, a2, bl, dl, el, fl, g3, x1, h2, i3),(s1, a2, bl, dl, el, fl, g4, x1, hl,
i1),(s1, a2, bl, dl, el, {1, g4, x1, hl, i2),(s1, a2, bl, dl, el, fl, g4, xI, hl,
13),(sl, a2, bl, dl, el, {1, g4, x1, h2, i1),(s1, a2, bl, dl, el, I, g4, x1, h2,
i2),(s1, a2, bl, dl, el, fl, g4, x1, h2, i3),(s1, a2, bl, dl, el, f1, g5, x1, hl,
i1),(s1, a2, bl, dl, el, f1, g5, x1, hl, i2),(sl, a2, bl, dl, el, f1, g5, x1, hl,
13),(s1, a2, bl, dl, el, fl, g5, x1, h2, il1),(s1, a2, bl, dl, el, f1, g5, x1, h2,
12),(s1, a2, bl, di, el, fl, g5, x1, h2, i3),(s1, a2, bl, dl, 2, fl, gl, xI, hl,
i1),(s1, a2, bl, dl, e2, fl, gl, x1, hl, i2),(s1, a2, bl, dl, e2, fl1, gl, x1, hl,
13),(s1, a2, bl, dl, €2, fl, gl, x1, h2, il),(s1, a2, bl, dl, €2, f1, gl, x1, h2,
i2),(s1, a2, bl, dl, e2, fl, gl, x1, h2, i3),(s1, a2, bl, dl, e2, fl, g2, x1, hl,
i1),(s1, a2, bl, dl, €2, f1, g2, x1, hl, i2),(s1, a2, bl, dl, €2, f1, g2, x1, hl,

-44-



i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
il),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
il),(s1,
13),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,

a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, dil,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, dil,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, dil,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, dl,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, dl,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,

e2, fl1, g2,
e2, f1, g2,
e2, f1, g3,
e2, f1, g3,
e2, f1, g3,
e2, fl, g4,
e2, f1, g4,
e2, f1, g4,
e2, f1, g5,
e2, fl1, g5,
e2, f1, g5,
e3, f1, gl,
e3, fl, gl,
e3, fl, gl,
e3, f1, g2,
e3, fl, g2,
e3, fl, g2,
e3, fl, g3,
e3, f1, g3,
e3, f1, g3,
e3, fl, g4,
e3, f1, g4,
e3, fl1, g4,
e3, fl, g5,
e3, fl, g5,
e3, f1, g5,
ed, f1, gl,
ed, f1, gl,
ed, f1, gl,
ed, {1, g2,
e4, f1, g2,
e4, f1, g2,
ed, f1, g3,
ed, f1, g3,
ed, f1, g3,
e4, f1, g4,
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x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,

-45-

i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,

a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dil,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dl,
a2, bl, dl,
a2, bl, di,
a2, bl, dil,
a2, bl, di,
a2, bl, dl,
a2, bl, di,
a2, bl, di,
a2, bl, di,
a2, bl, dl,

e2, f1, g2,
e2, fl1, g3,
e2, fl, g3,
e2, fl, g3,
e2, fl, g4,
e2, fl, g4,
e2, fl, g4,
e2, f1, g5,
e2, fl, g5,
e2, fl, g5,
e3, fl, gl,
e3, f1, gl,
e3, fl, gl,
e3, fl, g2,
e3, f1, g2,
e3, fl1, g2,
e3, fl, g3,
e3, fl, g3,
e3, fl, g3,
e3, f1, g4,
e3, fl, g4,
e3, fl, g4,
e3, fl, g5,
e3, fl, g5,
e3, fl, g5,
ed, fl, gl,
ed, fl, gl,
ed, fl, gl,
ed, f1, g2,
ed, {1, g2,
ed, f1, g2,
ed, fl, g3,
ed, f1, g3,
ed, fl, g3,
ed, f1, g4,
ed, f1, g4,

x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
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i3),(s1, a2, bl, dl, e4, f1, g4, x1, h2, i1),(s1, a2, bl, dl, e4, fl, g4, x1, h2,
i2),(s1, a2, bl, dl, e4, f1, g4, x1, h2, i3),(s1, a2, bl, dl, e4, fl, g5, x1, hl,
il),(s1, a2, bl, dl, e4, f1, g5, x1, hl, i2),(s1, a2, bl, dl, e4, fl, g5, x1, hl,
i3),(s1, a2, bl, dl, e4, {1, g5, x1, h2, i1),(sl, a2, bl, d1, e4, fl, g5, x1, h2,
i2),(s1, a2, bl, d1, e4, f1, g5, x1, h2, i3),

(s1, a2, bl, d2, el, fl, g1, x1, hl, i1),(sl, a2, b1, d2, el, {1, g1, x1, hl, i2),(s1,
a2, bl, d2, el, fl, gl, x1, hl, i3),(s1, a2, bl, d2, el, 1, g1, x1, h2, il),(sl, a2,
bl, d2, el, fl, g1, x1, h2, i2),(s1, a2, bl, d2, el, f1, gl, x1, h2, i3),(s1, a2, bl,
d2, el, fl, g2, x1, hl, il),(s1, a2, bl, d2, el, f1, g2, x1, hl, i2),(s1, a2, bl, d2,
el, f1, g2, x1, hl1, i3),(s1, a2, bl, d2, el, f1, g2, x1, h2, i1),(s1, a2, bl, d2, el, fl,
g2, x1, h2, 12),(s1, a2, bl, d2, el, {1, g2, x1, h2, i3),(s1, a2, bl, d2, el, fl, g3,
x1, hl, i1),(s1, a2, bl, d2, el, f1, g3, x1, hl, i2),(s1, a2, bl, d2, el, fl, g3, x1,
hl, i3),(s1, a2, bl, d2, el, f1, g3, x1, h2, il),(s1, a2, bl, d2, el, fl, g3, x1, h2,
i2),(s1, a2, bl, d2, el, f1, g3, x1, h2, 13),(s1, a2, bl, d2, el, fl, g4, x1, hl,
il),(s1, a2, bl, d2, el, fl, g4, x1, hl, i2),(s1, a2, bl, d2, el, f1, g4, x1, hl,
i3),(s1, a2, bl, d2, el, fl, g4, x1, h2, i1),(sl, a2, bl, d2, el, f1, g4, x1, h2,
i2),(s1, a2, bl, d2, el, fl, g4, x1, h2, i3),(s1, a2, bl, d2, el, {1, g5, x1, hl,
i1),(s1, a2, bl, d2, el, fl, g5, x1, hl, i2),(s1, a2, bl, d2, el, fl, g5, x1, hl,
13),(s1, a2, bl, d2, el, fl, g5, x1, h2, il),(s1, a2, bl, d2, el, fl, g5, x1, h2,
12),(s1, a2, bl, d2, el, fl, g5, x1, h2, i3),(s1, a2, bl, d2, €2, fl, gl, x1, hl,
i1),(s1, a2, bl, d2, e2, fl, gl, x1, hl, i2),(s1, a2, bl, d2, €2, fl, gl, x1, hl,
13),(s1, a2, bl, d2, e2, fl, gl, x1, h2, il),(s1, a2, bl, d2, €2, fl, gl, x1, h2,
i2),(s1, a2, bl, d2, e2, f1, gl, x1, h2, i3),(s1, a2, bl, d2, €2, fl, g2, x1, hl,
i1),(s1, a2, bl, d2, e2, f1, g2, x1, hl, i2),(s1, a2, bl, d2, 2, fl, g2, x1, hl,
13),(s1, a2, bl, d2, €2, f1, g2, x1, h2, il),(s1, a2, bl, d2, 2, fl, g2, x1, h2,
i2),(s1, a2, bl, d2, €2, fl, g2, x1, h2, i3),(s1, a2, bl, d2, €2, fl, g3, x1, hl,
i1),(s1, a2, bl, d2, €2, fl, g3, x1, hl, i2),(s1, a2, bl, d2, €2, fl, g3, x1, hl,
13),(s1, a2, bl, d2, €2, f1, g3, x1, h2, il),(s1, a2, bl, d2, €2, fl, g3, x1, h2,
i2),(s1, a2, bl, d2, e2, f1, g3, x1, h2, i3),(s1, a2, bl, d2, €2, fl, g4, x1, hl,
i1),(s1, a2, bl, d2, €2, f1, g4, x1, hl, i2),(s1, a2, bl, d2, €2, fl, g4, x1, hl,
13),(s1, a2, bl, d2, €2, fl, g4, x1, h2, il),(s1, a2, bl, d2, €2, fl, g4, x1, h2,
i2),(s1, a2, bl, d2, e2, fl, g4, x1, h2, i3),(s1, a2, bl, d2, e2, f1, g5, x1, hl,
i1),(s1, a2, bl, d2, €2, f1, g5, x1, hl, i2),(s1, a2, bl, d2, €2, f1, g5, x1, hl,
13),(s1, a2, bl, d2, €2, 1, g5, x1, h2, il),(s1, a2, bl, d2, €2, fl, g5, x1, h2,
12),(s1, a2, bl, d2, €2, f1, g5, x1, h2, i3),(s1, a2, bl, d2, €3, fl, g1, x1, hl,
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i1),(s1, a2, bl, d2, €3, fl, gl, x1, hl, i2),(s1, a2, bl, d2, €3, fl, gl, x1, hl,
i3),(s1, a2, bl, d2, e3, fl, gl, x1, h2, il),(s1, a2, bl, d2, €3, fl, gl, x1, h2,
i2),(s1, a2, bl, d2, e3, fl, gl, x1, h2, i3),(s1, a2, bl, d2, €3, f1, g2, x1, hl,
il),(s1, a2, bl, d2, e3, f1, g2, x1, hl, i2),(s1, a2, bl, d2, 3, fl, g2, x1, hl,
i3),(s1, a2, bl, d2, e3, fl, g2, x1, h2, i1),(s1, a2, bl, d2, e3, fl, g2, x1, h2,
i2),(s1, a2, bl, d2, e3, f1, g2, x1, h2, i3),(s1, a2, bl, d2, e3, fl, g3, x1, hl,
i1),(s1, a2, bl, d2, e3, f1, g3, x1, hl, i2),(s1, a2, bl, d2, e3, fl, g3, x1, hl,
i3),(s1, a2, bl, d2, e3, {1, g3, x1, h2, i1),(s1, a2, bl, d2, e3, fl, g3, x1, h2,
i2),(s1, a2, bl, d2, e3, fl, g3, x1, h2, i3),(s1, a2, bl, d2, €3, fl, g4, x1, hl,
i1),(s1, a2, bl, d2, €3, f1, g4, x1, hl, i2),(s1, a2, bl, d2, e3, fl, g4, x1, hl,
13),(s1, a2, bl, d2, e3, f1, g4, x1, h2, il),(s1, a2, bl, d2, e3, fl, g4, x1, h2,
i2),(s1, a2, bl, d2, e3, f1, g4, x1, h2, i3),(s1, a2, bl, d2, e3, fl, g5, x1, hl,
il),(s1, a2, bl, d2, €3, {1, g5, x1, hl, i2),(s1, a2, bl, d2, €3, fl, g5, x1, hl,
i3),(s1, a2, bl, d2, e3, f1, g5, x1, h2, il),(s1, a2, bl, d2, e3, fl, g5, x1, h2,
i2),(s1, a2, bl, d2, 3, fl, g5, x1, h2, i3),(s1, a2, bl, d2, e4, fl, gl, x1, hl,
i1),(s1, a2, bl, d2, e4, {1, gl, x1, hl, i2),(s1, a2, bl, d2, e4, f1, gl, x1, hl,
13),(s1, a2, bl, d2, e4, {1, gl, x1, h2, i1),(s1, a2, bl, d2, e4, fl, gl, x1, h2,
i2),(s1, a2, bl, d2, e4, f1, gl, x1, h2, i3),(s1, a2, bl, d2, e4, 1, g2, x1, hl,
i1),(s1, a2, bl, d2, e4, {1, g2, x1, hl, i2),(s1, a2, bl, d2, e4, fl, g2, x1, hl,
13),(s1, a2, bl, d2, e4, fl, g2, x1, h2, il),(s1, a2, bl, d2, e4, {1, g2, x1, h2,
i2),(s1, a2, bl, d2, e4, fl, g2, x1, h2, i3),(s1, a2, bl, d2, e4, fl, g3, x1, hl,
i1),(s1, a2, bl, d2, e4, f1, g3, x1, hl, i2),(s1, a2, bl, d2, e4, fl, g3, x1, hl,
13),(s1, a2, bl, d2, e4, f1, g3, x1, h2, il),(s1, a2, bl, d2, e4, f1, g3, x1, h2,
12),(s1, a2, bl, d2, e4, fl, g3, x1, h2, i3),(s1, a2, bl, d2, e4, fl, g4, x1, hl,
i1),(s1, a2, bl, d2, e4, fl, g4, x1, hl, i2),(s1, a2, bl, d2, e4, fl, g4, x1, hl,
13),(s1, a2, bl, d2, e4, f1, g4, x1, h2, il),(s1, a2, bl, d2, e4, fl, g4, x1, h2,
i2),(s1, a2, bl, d2, e4, f1, g4, x1, h2, i3),(s1, a2, bl, d2, e4, fl, g5, x1, hl,
i1),(s1, a2, bl, d2, e4, f1, g5, x1, hl, i2),(s1, a2, bl, d2, e4, f1, g5, x1, hl,
i3),(s1, a2, bl, d2, e4, fl, g5, x1, h2, il),(s1, a2, bl, d2, e4, fl, g5, x1, h2,
12),(s1, a2, b1, d2, e4, {1, g5, x1, h2, i3),

(s1, a2, b2, d1, el, 11, gl, x1, hl, il),(s1, a2, b2, d1, el, f1, g1, x1, hl, i2),(sl,
a2, b2, dl, el, fl, g1, x1, hl, i3),(s1, a2, b2, dl, el, fl, gl, x1, h2, i1),(s1, a2,
b2, dl1, el, {1, gl, x1, h2, i2),(s1, a2, b2, dl, el, f1, gl, x1, h2, i3),(s1, a2, b2,
dl, el, f1, g2, x1, hl, il1),(s1, a2, b2, dl, el, f1, g2, x1, hl, i2),(s1, a2, b2, d1,
el, fl1, g2, x1, hl, 13),(s1, a2, b2, d1, el, f1, g2, x1, h2, i1),(s1, a2, b2, d1, el, fI,
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g2, x1, h2, i2),(s1, a2, b2, d1, el, f1, g2, x1, h2, i3),(s1, a2, b2, dl, el, {1, g3,
x1, hl, i1),(s1, a2, b2, d1, el, f1, g3, x1, hl, i2),(s1, a2, b2, d1, el, {1, g3, x1,
h1, i3),(s1, a2, b2, d1, el, f1, g3, x1, h2, i1),(s1, a2, b2, d1, el, fl, g3, x1, h2,
i2),(s1, a2, b2, dl1, el, f1, g3, x1, h2, i3),(s1, a2, b2, dl, el, f1, g4, x1, hl,
i1),(s1, a2, b2, dl1, el, f1, g4, x1, hl, i2),(s1, a2, b2, dl, el, {1, g4, x1, hl,
i3),(s1, a2, b2, dl, el, fl, g4, x1, h2, il),(s1, a2, b2, dl, el, fl, g4, x1, h2,
i2),(s1, a2, b2, dl, el, fl, g4, x1, h2, i3),(s1, a2, b2, dl, el, f1, g5, x1, hl,
il),(s1, a2, b2, dl, el, fl, g5, x1, hl, i2),(s1, a2, b2, dl, el, {1, g5, x1, hl,
i3),(s1, a2, b2, dl, el, fl, g5, x1, h2, i1),(s1, a2, b2, dl, el, f1, g5, x1, h2,
i2),(s1, a2, b2, dl, el, fl, g5, x1, h2, i3),(s1, a2, b2, d1, e2, f1, gl, x1, hl,
il),(s1, a2, b2, dl, €2, fl, gl, x1, hl, i2),(s1, a2, b2, d1, e2, {1, gl, x1, hl,
i3),(s1, a2, b2, dl, €2, fl, gl, x1, h2, il1),(s1, a2, b2, d1, €2, {1, gl, x1, h2,
i2),(s1, a2, b2, dl, e2, fl, gl, x1, h2, i3),(s1, a2, b2, d1, e2, {1, g2, x1, hl,
i1),(s1, a2, b2, dl, e2, fl, g2, x1, hl, i2),(s1, a2, b2, d1, €2, fl, g2, x1, hl,
13),(s1, a2, b2, d1, e2, fl, g2, x1, h2, i1),(s1, a2, b2, d1, e2, fl, g2, x1, h2,
i2),(s1, a2, b2, dl, e2, fl, g2, x1, h2, i3),(s1, a2, b2, dl, e2, fl, g3, x1, hl,
i1),(s1, a2, b2, dl, €2, fl, g3, x1, hl, i2),(s1, a2, b2, dl, e2, fl, g3, x1, hl,
13),(s1, a2, b2, dl, €2, f1, g3, x1, h2, il1),(sl, a2, b2, dl, e2, fl, g3, x1, h2,
12),(s1, a2, b2, dl, e2, f1, g3, x1, h2, i3),(s1, a2, b2, dl, e2, fl, g4, x1, hl,
i1),(s1, a2, b2, dl, e2, f1, g4, x1, hl, i2),(s1, a2, b2, di1, e2, fl1, g4, x1, hl,
13),(s1, a2, b2, dl, e2, fl, g4, x1, h2, i1),(s1, a2, b2, dl, e2, fl, g4, x1, h2,
i2),(s1, a2, b2, d1, €2, f1, g4, x1, h2, i3),(s1, a2, b2, dl, €2, f1, g5, x1, hl,
i1),(s1, a2, b2, dl, e2, f1, g5, x1, hl, i2),(s1, a2, b2, dl, €2, fl, g5, x1, hl,
13),(s1, a2, b2, dl, e2, fl, g5, x1, h2, i1),(s1, a2, b2, dl, €2, f1, g5, x1, h2,
12),(s1, a2, b2, dl, €2, fl, g5, x1, h2, i3),(s1, a2, b2, dl1, e3, f1, gl, x1, hl,
i1),(s1, a2, b2, dl, €3, fl, gl, x1, hl, i2),(s1, a2, b2, dl1, e3, f1, gl, x1, hl,
13),(s1, a2, b2, dl, €3, f1, g1, x1, h2, i1),(s1, a2, b2, dl1, e3, fl, gl, x1, h2,
i2),(s1, a2, b2, dl, €3, {1, g1, x1, h2, i3),(s1, a2, b2, dl, e3, fl, g2, x1, hl,
i1),(s1, a2, b2, dl1, €3, f1, g2, x1, hl, i2),(s1, a2, b2, dl1, e3, fl1, g2, x1, hl,
13),(s1, a2, b2, dl, €3, fl, g2, x1, h2, il),(s1, a2, b2, dl, e3, fl, g2, x1, h2,
i2),(s1, a2, b2, dl, e3, fl, g2, x1, h2, i3),(s1, a2, b2, dl, e3, fl, g3, x1, hl,
i1),(s1, a2, b2, dl, €3, f1, g3, x1, hl, i2),(sl, a2, b2, dl, e3, {1, g3, xI, hl,
i3),(s1, a2, b2, dl, e3, f1, g3, x1, h2, il),(sl, a2, b2, dl, e3, {1, g3, x1, h2,
i2),(s1, a2, b2, dl, e3, f1, g3, x1, h2, i3),(s1, a2, b2, d1, e3, fl1, g4, x1, hl,
i1),(s1, a2, b2, dl, e3, fl1, g4, x1, hl, i2),(s1, a2, b2, d1, e3, fl, g4, x1, hl,
i3),(s1, a2, b2, dl, e3, {1, g4, x1, h2, il1),(s1, a2, b2, d1, e3, fl1, g4, x1, h2,
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i2),(s1, a2, b2, dl, €3, f1, g4, x1, h2, i3),(s1, a2, b2, dl, €3, fl, g5, x1, hl,
i1),(s1, a2, b2, d1, €3, fl1, g5, x1, hl, i2),(s1, a2, b2, dl, €3, fl, g5, x1, hl,
i3),(s1, a2, b2, dl, e3, fl1, g5, x1, h2, il),(s1, a2, b2, dl, €3, {1, g5, x1, h2,
i2),(s1, a2, b2, dl, €3, fl, g5, x1, h2, i3),(s1, a2, b2, d1, e4, 1, gl, x1, hl,
i1),(s1, a2, b2, dl, e4, f1, gl, x1, hl, i2),(s1, a2, b2, d1, e4, f1, gl, x1, hl,
i3),(s1, a2, b2, dl, e4, fl1, gl, x1, h2, i1),(s1, a2, b2, dl, e4, {1, gl, x1, h2,
i2),(s1, a2, b2, dl, e4, f1, gl, x1, h2, i3),(s1, a2, b2, dl, e4, fl, g2, x1, hl,
i1),(s1, a2, b2, di, e4, fl, g2, x1, hl, i2),(s1, a2, b2, dl, e4, fl, g2, x1, hl,
i3),(s1, a2, b2, dl, e4, 1, g2, x1, h2, i1),(s1, a2, b2, dl, e4, fl, g2, x1, h2,
i2),(s1, a2, b2, di, e4, fl, g2, x1, h2, i3),(s1, a2, b2, dl, e4, fl, g3, x1, hl,
i1),(s1, a2, b2, dl, e4, fl1, g3, x1, hl, i2),(s1, a2, b2, dl, e4, fl, g3, x1, hl,
i3),(s1, a2, b2, dl, e4, fl1, g3, x1, h2, i1),(s1, a2, b2, dl, e4, fl, g3, x1, h2,
i2),(s1, a2, b2, dl, e4, fl1, g3, x1, h2, i3),(s1, a2, b2, dl, e4, fl, g4, x1, hl,
i1),(s1, a2, b2, dl, e4, fl, g4, x1, hl, i2),(s1, a2, b2, d1, e4, fl, g4, x1, hl,
13),(s1, a2, b2, dl, e4, fl1, g4, x1, h2, i1),(s1, a2, b2, dl, e4, fl, g4, x1, h2,
12),(s1, a2, b2, dl, e4, fl1, g4, x1, h2, i3),(s1, a2, b2, dl1, e4, fl, g5, x1, hl,
i1),(s1, a2, b2, dl, e4, fl, g5, x1, hl, i2),(s1, a2, b2, dl, e4, fl, g5, x1, hl,
13),(s1, a2, b2, dl, e4, f1, g5, x1, h2, i1),(s1, a2, b2, d1, e4, fl, g5, x1, h2,
i2),(s1, a2, b2, d1, e4, f1, g5, x1, h2, i3),

(s1, a2, b2, d2, el, {1, g1, x1, hl, il),(s1, a2, b2, d2, el, f1, gl, x1, hl, i2),(sl,
a2, b2, d2, el, fl, g1, x1, hl, i3),(s1, a2, b2, d2, el, fl, g1, x1, h2, il),(s1, a2,
b2, d2, el, fl, gl, x1, h2, i2),(s1, a2, b2, d2, el, fl, gl, x1, h2, i3),(s1, a2, b2,
dz2, el, fl, g2, x1, hl, i1),(s1, a2, b2, d2, el, f1, g2, x1, hl, i2),(s1, a2, b2, d2,
el, f1, g2, x1, h1,i3),(s1, a2, b2, d2, el, f1, g2, x1, h2, i1),(s1, a2, b2, d2, el, fl,
g2, x1, h2, 12),(s1, a2, b2, d2, el, f1, g2, x1, h2, i3),(s1, a2, b2, d2, el, fl, g3,
x1, hl, 11),(s1, a2, b2, d2, el, f1, g3, x1, hl, i2),(s1, a2, b2, d2, el, fl, g3, x1,
h1, 13),(s1, a2, b2, d2, el, f1, g3, x1, h2, il),(s1, a2, b2, d2, el, fl, g3, x1, h2,
12),(s1, a2, b2, d2, el, fl, g3, x1, h2, i3),(s1, a2, b2, d2, el, fl, g4, x1, hl,
i1),(s1, a2, b2, d2, el, fl, g4, x1, hl, i2),(s1, a2, b2, d2, el, fl, g4, x1, hl,
i3),(s1, a2, b2, d2, el, fl, g4, x1, h2, il),(sl, a2, b2, d2, el, fl, g4, x1, h2,
i2),(s1, a2, b2, d2, el, f1, g4, x1, h2, i3),(s1, a2, b2, d2, el, fl, g5, x1, hl,
i1),(s1, a2, b2, d2, el, fl, g5, x1, hl, i2),(s1, a2, b2, d2, el, fl, g5, x1, hl,
i3),(s1, a2, b2, d2, el, f1, g5, x1, h2, il1),(sl, a2, b2, d2, el, fl, g5, x1, h2,
i2),(s1, a2, b2, d2, el, fl, g5, x1, h2, i3),(s1, a2, b2, d2, €2, f1, gl, x1, hl,
i1),(s1, a2, b2, d2, €2, f1, gl, x1, hl, i2),(s1, a2, b2, d2, €2, fl1, gl, x1, hl,
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i3),(s1, a2, b2, d2, 2, f1, gl, x1, h2, il),(s1, a2, b2, d2, e2, fl, gl, x1, h2,
i2),(s1, a2, b2, d2, 2, f1, gl, x1, h2, i3),(s1, a2, b2, d2, e2, f1, g2, x1, hl,
i1),(s1, a2, b2, d2, e2, fl, g2, x1, hl, i2),(s1, a2, b2, d2, €2, {1, g2, x1, hl,
i3),(s1, a2, b2, d2, e2, fl1, g2, x1, h2, il),(s1, a2, b2, d2, €2, fl, g2, x1, h2,
i2),(s1, a2, b2, d2, e2, fl, g2, x1, h2, i3),(s1, a2, b2, d2, €2, {1, g3, x1, hl,
i1),(s1, a2, b2, d2, e2, fl1, g3, x1, hl, i2),(s1, a2, b2, d2, e2, {1, g3, xI, hl,
i3),(s1, a2, b2, d2, e2, f1, g3, x1, h2, il),(s1, a2, b2, d2, €2, {1, g3, x1, h2,
i2),(s1, a2, b2, d2, e2, fl, g3, x1, h2, i3),(s1, a2, b2, d2, €2, fl, g4, x1, hl,
i1),(s1, a2, b2, d2, e2, fl, g4, x1, hl, i2),(s1, a2, b2, d2, €2, fl, g4, x1, hl,
i3),(s1, a2, b2, d2, e2, fl, g4, x1, h2, i1),(s1, a2, b2, d2, €2, {1, g4, x1, h2,
i2),(s1, a2, b2, d2, e2, fl, g4, x1, h2, i3),(sl, a2, b2, d2, e2, fl, g5, x1, hl,
i1),(s1, a2, b2, d2, e2, fl, g5, x1, hl, i2),(s1, a2, b2, d2, e2, fl, g5, x1, hl,
13),(s1, a2, b2, d2, e2, fl, g5, x1, h2, i1),(sl, a2, b2, d2, 2, {1, g5, x1, h2,
i2),(s1, a2, b2, d2, €2, {1, g5, x1, h2, i3),(s1, a2, b2, d2, e3, fl, gl, x1, hl,
i1),(s1, a2, b2, d2, €3, {1, gl, x1, hl, i2),(s1, a2, b2, d2, e3, fl, gl, xI1, hl,
13),(s1, a2, b2, d2, e3, f1, gl, x1, h2, i1),(s1, a2, b2, d2, e3, fl, gl, x1, h2,
i2),(s1, a2, b2, d2, e3, {1, gl, x1, h2, i3),(s1, a2, b2, d2, e3, fl, g2, x1, hl,
i1),(s1, a2, b2, d2, €3, f1, g2, x1, hl, i2),(s1, a2, b2, d2, e3, {1, g2, x1, hl,
13),(s1, a2, b2, d2, €3, f1, g2, x1, h2, il),(s1, a2, b2, d2, €3, fl, g2, x1, h2,
12),(s1, a2, b2, d2, €3, 1, g2, x1, h2, i3),(s1, a2, b2, d2, e3, f1, g3, x1, hl,
i1),(s1, a2, b2, d2, €3, f1, g3, x1, hl, i2),(s1, a2, b2, d2, e3, {1, g3, x1, hl,
13),(s1, a2, b2, d2, €3, f1, g3, x1, h2, il),(s1, a2, b2, d2, e3, fl, g3, x1, h2,
12),(s1, a2, b2, d2, €3, fl, g3, x1, h2, i3),(s1, a2, b2, d2, e3, fl, g4, x1, hl,
i1),(s1, a2, b2, d2, €3, fl, g4, x1, hl, i2),(s1, a2, b2, d2, €3, {1, g4, x1, hl,
i3),(s1, a2, b2, d2, e3, fl, g4, x1, h2, il),(s1, a2, b2, d2, €3, fl, g4, x1, h2,
12),(s1, a2, b2, d2, €3, {1, g4, x1, h2, i3),(s1, a2, b2, d2, e3, {1, g5, x1, hl,
i1),(s1, a2, b2, d2, €3, fl, g5, x1, hl, i2),(s1, a2, b2, d2, e3, fl, g5, x1, hl,
13),(s1, a2, b2, d2, €3, fl, g5, x1, h2, il),(s1, a2, b2, d2, e3, fl, g5, x1, h2,
i2),(s1, a2, b2, d2, e3, fl, g5, x1, h2, i3),(s1, a2, b2, d2, e4, f1, gl, x1, hl,
i1),(s1, a2, b2, d2, e4, fl, gl, x1, hl, i2),(s1, a2, b2, d2, e4, f1, gl, x1, hl,
13),(s1, a2, b2, d2, e4, fl, gl, x1, h2, il),(s1, a2, b2, d2, e4, fl, gl, x1, h2,
i2),(s1, a2, b2, d2, e4, fl, gl, x1, h2, i3),(s1, a2, b2, d2, e4, f1, g2, x1, hl,
i1),(s1, a2, b2, d2, e4, fl, g2, x1, hl, i2),(s1, a2, b2, d2, e4, f1, g2, x1, hl,
13),(s1, a2, b2, d2, e4, f1, g2, x1, h2, il1),(s1, a2, b2, d2, e4, fl, g2, x1, h2,
i2),(s1, a2, b2, d2, e4, f1, g2, x1, h2, i3),(s1, a2, b2, d2, e4, {1, g3, x1, hl,
i1),(s1, a2, b2, d2, e4, {1, g3, x1, hl, i2),(s1, a2, b2, d2, e4, {1, g3, x1, hl,
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13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
13),(s1,

2),(s1, a2, b2, d2, e4, f1, 5, x1, h2, i3),

a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,

ed, fl1, g3,
ed, f1, g3,
ed, fl1, g4,
e4, f1, g4,
ed, fl, g4,
ed, f1, g5,
ed, f1, g5,
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x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,

il),(s1,
i3),(s1,
12),(s1,
il),(s1,
i3),(s1,
i2),(s1,
il),(s1,

a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,
a2, b2, d2,

e4, f1, g3,
ed, fl1, g4,
ed, f1, g4,
ed, fl1, g4,
e4, f1, g5,
e4, f1, g5,
ed, fl1, g5,

x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,

(s1, a3, bl, dl, el, f1, gl, x1, hl, il),(s1, a3, bl, d1, el, fl, g1, x1, hl, i2),(sl,
a3, bl, dl, el, fl1, g1, x1, hl, i3),(s1, a3, bl, dl, el, {1, g1, x1, h2, i1),(s1, a3,
bl, d1, el, fl, gl, x1, h2, i2),(s1, a3, bl, dl, el, {1, gl, x1, h2, 13),(s1, a3, bl,
d1, el, f1, g2, x1, hl, il),(s1, a3, bl, dl, el, fl, g2, x1, hl, i2),(s1, a3, bl, dl,
el, f1, g2, x1, h1, i3),(s1, a3, b1, d1, el, f1, g2, x1, h2, i1),(s1, a3, bl, d1, el, {1,
g2, x1, h2, i2),(s1, a3, bl, dl, el, fl, g2, x1, h2, i3),(s1, a3, bl, dl, el, {1, g3,
x1, h1, il),(s1, a3, bl, dl, el, f1, g3, x1, hl, i2),(s1, a3, bl, d1, el, f1, g3, x1,
hl, i3),(s1, a3, bl, dl, el, f1, g3, x1, h2, i1),(s1, a3, bl, dl, el, {1, g3, x1, h2,

i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,

a3, bl, dl,
a3, bl, di,
a3, bl, di,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, dl,

el, fl, g3,
el, fl1, g4,
el, fl1, g4,
el, fl, g4,
el, fl, g5,
el, fl, g5,
el, fl, g5,
e2, fl, gl,
e2, fl, gl,
e2, fl, gl,
e2, fl, g2,
e2, fl, g2,
e2, fl, g2,
e2, fl, g3,
e2, fl, g3,
e2, fl, g3,
e2, fl1, g4,
e2, f1, g4,
e2, fl, g4,

x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
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i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
il),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
il),(s1,
i3),(s1,
i2),(s1,
il),(s1,
i3),(s1,
i2),(s1,
il),(s1,
13),(s1,

a3, bl, di,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, di,
a3, bl, dl,
a3, bl, di,
a3, bl, di,
a3, bl, dl,
a3, bl, dl,

el, fl, g4,
el, fl1, g4,
el, fl1, g4,
el, fl, g5,
el, f1, g5,
el, f1, g5,
e2, fl, gl,
e2, fl, gl,
e2, fl, gl,
e2, fl, g2,
e2, f1, g2,
e2, f1, g2,
e2, f1, g3,
e2, fl, g3,
e2, f1, g3,
e2, fl, g4,
e2, fl, g4,
e2, f1, g4,
e2, f1, g5,

x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
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i1),(s1, a3, bl, dl, e2, fl, g5, x1, hl, i2),(s1, a3, bl, dl, €2, fl, g5, xI, hl,
i3),(s1, a3, bl, dl, e2, f1, g5, x1, h2, i1),(s1, a3, bl, dl, €2, fl, g5, x1, h2,
i2),(s1, a3, bl, dl, e2, f1, g5, x1, h2, i3),(s1, a3, bl, dl, e3, fl, gl, x1, hl,
i1),(s1, a3, bl, dl, e3, fl, gl, x1, hl, i2),(s1, a3, bl, dl, €3, fl, g1, x1, hl,
i3),(s1, a3, bl, dl, e3, f1, gl, x1, h2, i1),(s1, a3, bl, dl, €3, fl, gl, x1, h2,
i2),(s1, a3, bl, dl, e3, fl, gl, x1, h2, i3),(s1, a3, bl, dl, e3, f1, g2, x1, hl,
i1),(s1, a3, bl, dl, e3, f1, g2, x1, hl, i2),(s1, a3, bl, dl, e3, fl, g2, x1, hl,
13),(s1, a3, bl, dl, e3, {1, g2, x1, h2, i1),(s1, a3, bl, d1, e3, f1, g2, x1, h2,
i2),(s1, a3, bl, dl, e3, f1, g2, x1, h2, i3),(s1, a3, bl, dl, €3, f1, g3, x1, hl,
i1),(s1, a3, bl, dl, e3, f1, g3, x1, hl, i2),(s1, a3, bl, dl, e3, fl, g3, x1, hl,
i3),(s1, a3, bl, dl, e3, f1, g3, x1, h2, il),(s1, a3, bl, dl, e3, fl, g3, x1, h2,
i2),(s1, a3, bl, dl, €3, fl, g3, x1, h2, i3),(s1, a3, bl, dl, 3, fl, g4, x1, hl,
i1),(s1, a3, bl, dl, e3, f1, g4, x1, hl, i2),(s1, a3, bl, dl, e3, fl, g4, x1, hl,
i3),(s1, a3, bl, dl, €3, fl, g4, x1, h2, i1),(s1, a3, bl, dl, e3, fl, g4, x1, h2,
i2),(s1, a3, bl, dl, €3, fl, g4, x1, h2, i3),(s1, a3, bl, dl, e3, fl1, g5, x1, hl,
i1),(s1, a3, bl, dl, €3, fl, g5, x1, hl, i2),(s1, a3, bl, dl, e3, f1, g5, x1, hl,
i3),(s1, a3, bl, dl, €3, fl, g5, x1, h2, i1),(s1, a3, bl, dl, e3, fl, g5, x1, h2,
i2),(s1, a3, bl, dl, €3, fl, g5, x1, h2, i3),(s1, a3, bl, dl, e4, fl, gl, x1, hl,
i1),(s1, a3, bl, dl, e4, {1, gl, x1, hl, i2),(s1, a3, bl, dl, e4, fl, gl, x1, hl,
13),(s1, a3, bl, dl, e4, fl, g1, x1, h2, i1),(s1, a3, bl, dl, e4, fl, gl, x1, h2,
i2),(s1, a3, bl, dl, e4, fl, gl, x1, h2, i3),(s1, a3, bl, dl, e4, f1, g2, x1, hl,
i1),(s1, a3, bl, dl, e4, fl, g2, x1, hl, i2),(s1, a3, bl, dl, e4, fl1, g2, x1, hl,
13),(s1, a3, bl, dl, e4, f1, g2, x1, h2, il1),(s1, a3, bl, dl, e4, fl, g2, x1, h2,
i2),(s1, a3, bl, dl, e4, f1, g2, x1, h2, i3),(s1, a3, bl, dl, e4, fl1, g3, x1, hl,
i1),(s1, a3, bl, dl, e4, f1, g3, x1, hl, i2),(s1, a3, bl, dl, e4, f1, g3, x1, hl,
13),(s1, a3, bl, dl, e4, f1, g3, x1, h2, il),(s1, a3, bl, dl, e4, f1, g3, x1, h2,
12),(s1, a3, bl, dl, e4, fl, g3, x1, h2, i3),(s1, a3, bl, dl, e4, fl1, g4, x1, hl,
i1),(s1, a3, bl, dl, e4, f1, g4, x1, hl, i2),(s1, a3, bl, dl, e4, fl1, g4, x1, hl,
13),(s1, a3, bl, dl, e4, f1, g4, x1, h2, il1),(s1, a3, bl, dl, e4, fl1, g4, x1, h2,
12),(s1, a3, bl, dl, e4, f1, g4, x1, h2, i3),(s1, a3, bl, dl, e4, f1, g5, x1, hl,
i1),(s1, a3, bl, d1, e4, fl, g5, x1, hl, i2),(s1, a3, bl, dl, e4, f1, g5, x1, hl,
13),(s1, a3, bl, dI, e4, f1, g5, x1, h2, il),(s1, a3, bl, dl, e4, fl, g5, x1, h2,
12),(s1, a3, bl, dl, e4, 1, g5, x1, h2, i3),

(s1, a3, b1, d2, el, 11, g1, x1, hl, i1),(s1, a3, b1, d2, el, f1, gl, x1, hl, i2),(s1,
a3, bl, d2, el, f1, gl, x1, hl, i3),(s1, a3, bl, d2, el, fl1, gl, x1, h2, i1),(s1, a3,
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bl, d2, el, f1, gl, x1, h2, i2),(s1, a3, bl, d2, el, f1, gl, x1, h2, i3),(s1, a3, bl,
d2, el, fl, g2, x1, hl, il),(s1, a3, bl, d2, el, f1, g2, x1, hl, i2),(s1, a3, bl, d2,
el, f1, g2, x1, h1,i3),(s1, a3, bl, d2, el, f1, g2, x1, h2, i1),(s1, a3, bl, d2, el, {1,
g2, x1, h2, i2),(s1, a3, bl, d2, el, {1, g2, x1, h2, i3),(s1, a3, bl, d2, el, {1, g3,
x1, hl, i1),(s1, a3, bl, d2, el, f1, g3, x1, hl, i2),(s1, a3, bl, d2, el, fl, g3, x1,
hl, i3),(sl, a3, bl, d2, el, fl, g3, x1, h2, i1),(s1, a3, bl, d2, el, f1, g3, x1, h2,
i2),(s1, a3, bl, d2, el, fl, g3, x1, h2, i3),(sl, a3, bl, d2, el, fl, g4, x1, hl,
i1),(s1, a3, bl, d2, el, f1, g4, x1, hl, i2),(s1, a3, bl, d2, el, fl, g4, x1, hl,
i3),(s1, a3, bl, d2, el, fl, g4, x1, h2, il),(s1, a3, bl, d2, el, fl, g4, x1, h2,
i2),(s1, a3, bl, d2, el, fl, g4, x1, h2, i3),(s1, a3, bl, d2, el, f1, g5, x1, hl,
il),(s1, a3, bl, d2, el, fl, g5, x1, hl, i2),(s1, a3, bl, d2, el, f1, g5, x1, hl,
i3),(s1, a3, bl, d2, el, f1, g5, x1, h2, il1),(s1, a3, bl, d2, el, fl, g5, x1, h2,
i2),(s1, a3, bl, d2, el, f1, g5, x1, h2, i3),(s1, a3, bl, d2, e2, fl, gl, xI, hl,
i1),(s1, a3, bl, d2, e2, f1, gl, x1, hl, i2),(s1, a3, bl, d2, €2, fl, gl, x1, hl,
13),(s1, a3, bl, d2, €2, f1, gl, x1, h2, il),(s1, a3, bl, d2, €2, f1, gl, x1, h2,
i2),(s1, a3, bl, d2, e2, f1, gl, x1, h2, i3),(s1, a3, bl, d2, e2, fl1, g2, x1, hl,
i1),(s1, a3, bl, d2, €2, f1, g2, x1, hl, i2),(s1, a3, bl, d2, e2, fl, g2, x1, hl,
i3),(s1, a3, bl, d2, €2, f1, g2, x1, h2, il),(s1, a3, bl, d2, e2, fl, g2, x1, h2,
i2),(s1, a3, bl, d2, e2, 1, g2, x1, h2, i3),(s1, a3, bl, d2, e2, fl, g3, x1, hl,
i1),(s1, a3, bl, d2, e2, {1, g3, x1, hl, i2),(s1, a3, bl, d2, e2, fl, g3, x1, hl,
13),(s1, a3, bl, d2, e2, {1, g3, x1, h2, il),(sl, a3, bl, d2, 2, fl, g3, x1, h2,
i2),(s1, a3, bl, d2, e2, {1, g3, x1, h2, i3),(sl, a3, bl, d2, e2, fl, g4, xI, hl,
i1),(s1, a3, bl, d2, e2, {1, g4, x1, hl, i2),(s1, a3, bl, d2, 2, fl, g4, x1, hl,
13),(s1, a3, bl, d2, e2, f1, g4, x1, h2, il),(s1, a3, bl, d2, e2, fl, g4, x1, h2,
i2),(s1, a3, bl, d2, e2, fl, g4, x1, h2, i3),(s1, a3, bl, d2, e2, {1, g5, x1, hl,
i1),(s1, a3, bl, d2, e2, f1, g5, x1, hl, i2),(s1, a3, bl, d2, e2, fl, g5, x1, hl,
i3),(s1, a3, bl, d2, e2, f1, g5, x1, h2, il),(s1, a3, bl, d2, e2, fl, g5, x1, h2,
i2),(s1, a3, bl, d2, e2, 1, g5, x1, h2, i3),(s1, a3, bl, d2, e3, fl, gl, x1, hl,
i1),(s1, a3, bl, d2, e3, 1, gl, x1, hl, i2),(s1, a3, bl, d2, e3, fl, gl, x1, hl,
i3),(s1, a3, bl, d2, €3, fl, gl, x1, h2, il),(s1, a3, bl, d2, e3, fl, gl, x1, h2,
i2),(s1, a3, bl, d2, €3, fl, g1, x1, h2, i3),(s1, a3, bl, d2, e3, fl, g2, x1, hl,
i1),(s1, a3, bl, d2, €3, {1, g2, x1, hl, i2),(s1, a3, bl, d2, e3, f1, g2, x1, hl,
13),(s1, a3, bl, d2, €3, fl, g2, x1, h2, il),(s1, a3, bl, d2, e3, {1, g2, x1, h2,
12),(s1, a3, bl, d2, €3, {1, g2, x1, h2, i3),(sl, a3, bl, d2, e3, f1, g3, x1, hl,
i1),(s1, a3, bl, d2, €3, fl, g3, x1, hl, i2),(s1, a3, bl, d2, e3, fl, g3, x1, hl,
13),(s1, a3, bl, d2, €3, fl, g3, x1, h2, il),(s1, a3, bl, d2, e3, fl, g3, x1, h2,
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i2),(s1, a3, bl, d2, €3, fl, g3, x1, h2, 13),(sl, a3, bl, d2, €3, fl, g4, x1, hl,
i1),(s1, a3, bl, d2, e3, fl, g4, x1, hl, i2),(s1, a3, bl, d2, e3, fl1, g4, x1, hl,
i3),(s1, a3, bl, d2, e3, fl, g4, x1, h2, il),(s1, a3, bl, d2, €3, fl, g4, x1, h2,
i2),(s1, a3, bl, d2, e3, fl, g4, x1, h2, i3),(s1, a3, bl, d2, e3, fl, g5, x1, hl,
i1),(s1, a3, bl, d2, €3, fl, g5, x1, hl, i2),(s1, a3, bl, d2, e3, f1, g5, x1, hl,
i3),(s1, a3, bl, d2, €3, fl, g5, x1, h2, i1),(s1, a3, bl, d2, e3, f1, g5, x1, h2,
i2),(s1, a3, bl, d2, e3, fl, g5, x1, h2, i3),(s1, a3, bl, d2, e4, f1, gl, x1, hl,
il),(s1, a3, bl, d2, e4, fl1, gl, x1, hl, i2),(s1, a3, bl, d2, e4, f1, gl, x1, hl,
i3),(s1, a3, bl, d2, e4, fl, gl, x1, h2, i1),(s1, a3, bl, d2, e4, f1, gl, x1, h2,
i2),(s1, a3, bl, d2, e4, fl1, gl, x1, h2, i3),(s1, a3, bl, d2, e4, f1, g2, x1, hl,
i1),(s1, a3, bl, d2, e4, fl, g2, x1, hl, i2),(s1, a3, bl, d2, e4, f1, g2, x1, hl,
i3),(s1, a3, bl, d2, e4, fl, g2, x1, h2, il),(sl, a3, bl, d2, e4, {1, g2, xI, h2,
i2),(s1, a3, bl, d2, e4, f1, g2, x1, h2, i3),(s1, a3, bl, d2, e4, f1, g3, x1, hl,
il),(s1, a3, bl, d2, e4, fl1, g3, x1, hl, i2),(s1, a3, bl, d2, e4, fl, g3, x1, hl,
i3),(s1, a3, bl, d2, e4, fl1, g3, x1, h2, i1),(s1, a3, bl, d2, e4, {1, g3, x1, h2,
i12),(s1, a3, bl, d2, e4, f1, g3, x1, h2, i3),(s1, a3, bl, d2, e4, fl1, g4, x1, hl,
i1),(s1, a3, bl, d2, e4, f1, g4, x1, hl, i2),(s1, a3, bl, d2, e4, fl, g4, x1, hl,
i3),(s1, a3, bl, d2, e4, fl1, g4, x1, h2, i1),(s1, a3, bl, d2, e4, fl, g4, x1, h2,
i2),(s1, a3, bl, d2, e4, f1, g4, x1, h2, i3),(s1, a3, bl, d2, e4, fl, g5, x1, hl,
i1),(s1, a3, bl, d2, e4, f1, g5, x1, hl, i2),(s1, a3, bl, d2, e4, f1, g5, x1, hl,
i3),(sl, a3, bl, d2, e4, f1, g5, x1, h2, i1),(s1, a3, bl, d2, e4, fl, g5, x1, h2,
12),(s1, a3, b1, d2, e4, {1, g5, x1, h2, i3),

(s1, a3, b2, d1, el, fl, gl, x1, hl, i1),(s1, a3, b2, d1, el, f1, gl, x1, hl, i2),(s1,
a3, b2, dl, el, {1, g1, x1, hl, i3),(s1, a3, b2, d1, el, f1, gl, x1, h2, il),(s1, a3,
b2, dl1, el, fl, gl, x1, h2, i2),(s1, a3, b2, d1, el, fl1, g1, x1, h2, i3),(s1, a3, b2,
dl, el, f1, g2, x1, hl, il),(s1, a3, b2, d1, el, f1, g2, x1, hl, i2),(s1, a3, b2, dl,
el, f1, g2, x1, hl, 13),(s1, a3, b2, d1, el, f1, g2, x1, h2, i1),(s1, a3, b2, d1, el, fl,
g2, x1, h2, i2),(s1, a3, b2, dl, el, {1, g2, x1, h2, i3),(s1, a3, b2, dl, el, f1, g3,
x1, hl, 11),(s1, a3, b2, d1, el, {1, g3, x1, hl, i2),(s1, a3, b2, d1, el, fl, g3, x1,
hl, 13),(s1, a3, b2, d1, el, fl, g3, x1, h2, il),(s1, a3, b2, d1, el, f1, g3, x1, h2,
12),(s1, a3, b2, dl, el, f1, g3, x1, h2, i3),(s1, a3, b2, dl, el, fl, g4, x1, hl,
i1),(s1, a3, b2, dl, el, fl, g4, x1, hl, i2),(s1, a3, b2, dl, el, fl, g4, x1, hl,
13),(s1, a3, b2, dl, el, fl, g4, x1, h2, il),(s1, a3, b2, dl, el, fl, g4, x1, h2,
i2),(s1, a3, b2, dl, el, fl, g4, x1, h2, i3),(s1, a3, b2, dl, el, f1, g5, x1, hl,
i1),(s1, a3, b2, dl, el, f1, g5, x1, hl, i2),(s1, a3, b2, d1, el, fl, g5, x1, hl,
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i3),(s1,
i2),(s1,
il),(s1,
13),(s1,
12),(s1,
il),(s1,
13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
il),(s1,
13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,

a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, di,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, di,
a3, b2, dl,
a3, b2, di,
a3, b2, di,
a3, b2, di,
a3, b2, di,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,

el, fl, g5,
el, fl, g5,
e2, f1, gl,
e2, f1, gl,
e2, f1, gl,
e2, f1, g2,
e2, f1, g2,
e2, f1, g2,
e2, f1, g3,
e2, fl1, g3,
e2, f1, g3,
e2, fl, g4,
e2, fl, g4,
e2, f1, g4,
e2, fl, g5,
e2, fl, g5,
e2, fl1, g5,
e3, fl, gl,
e3, fl, gl,
e3, fl, gl,
e3, fl1, g2,
e3, f1, g2,
e3, fl, g2,
e3, fl, g3,
e3, fl, g3,
e3, fl, g3,
e3, fl, g4,
e3, f1, g4,
e3, fl, g4,
e3, f1, g5,
e3, fl, g5,
e3, fl, g5,
ed, f1, gl,
ed, f1, gl,
ed, {1, gl,
ed, f1, g2,
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x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
x1, h2,
x1, h2,
x1, hl,
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i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
i2),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
i3),(s1,
12),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
13),(s1,
12),(s1,
i1),(s1,
13),(s1,
i2),(s1,

a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, di,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, dl,
a3, b2, dl,
a3, b2, di,
a3, b2, dl,
a3, b2, di,

f1, g5,
f1, gl,
fl, gl,
fl, gl,
f1, g2,
f1, g2,
f1, g2,
f1, g3,
f1, g3,
f1, g3,
fl, g4,
f1, g4,
fl, g4,
f1, g5,
f1, g5,
f1, g5,
f1, gl,
f1, gl,
f1, gl,
f1, g2,
f1, g2,
f1, g2,
f1, g3,
f1, g3,
fl, g3,
fl, g4,
f1, g4,
f1, g4,
f1, g5,
f1, g5,
f1, g5,
f1, gl,
f1, gl,
fl, gl,
fl, g2,
ed, f1, g2,

x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
x1, h2,
x1, hl,
x1, hl,
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i3),(s1, a3, b2, dl, e4, f1, g2, x1, h2, i1),(s1, a3, b2, d1, e4, {1, g2, x1, h2,
i2),(s1, a3, b2, dl, e4, f1, g2, x1, h2, i3),(s1, a3, b2, d1, e4, {1, g3, x1, hl,
i1),(s1, a3, b2, dl, e4, fl, g3, x1, hl, i2),(s1, a3, b2, d1, e4, {1, g3, x1, hl,
i3),(s1, a3, b2, dl, e4, fl, g3, x1, h2, i1),(s1, a3, b2, d1, e4, {1, g3, x1, h2,
i2),(s1, a3, b2, dl, e4, f1, g3, x1, h2, i3),(s1, a3, b2, dl, e4, fl, g4, x1, hl,
i1),(s1, a3, b2, dl, e4, f1, g4, x1, hl, i2),(s1, a3, b2, dl, e4, fl, g4, x1, hl,
i3),(s1, a3, b2, dl, ed, f1, g4, x1, h2, i1),(s1, a3, b2, dl, e4, fl, g4, x1, h2,
i2),(s1, a3, b2, dl, e4, f1, g4, x1, h2, i3),(s1, a3, b2, dl, e4, fl, g5, x1, hl,
i1),(s1, a3, b2, dl, e4, f1, g5, x1, hl, i2),(sl, a3, b2, d1, e4, f1, g5, x1, hl,
i3),(s1, a3, b2, dl, e4, f1, g5, x1, h2, il1),(s1, a3, b2, d1, e4, {1, g5, x1, h2,
i2),(s1, a3, b2, d1, e4, fl, g5, x1, h2, i3),

(s1, a3, b2, d2, el, fl, gl, x1, hl, il),(s1, a3, b2, d2, el, fl, g1, x1, hl, i2),(s1,
a3, b2, d2, el, fl, g1, x1, hl, i3),(s1, a3, b2, d2, el, fl, g1, x1, h2, i1),(sl, a3,
b2, d2, el, f1, gl, x1, h2, i2),(s1, a3, b2, d2, el, f1, gl, x1, h2, i3),(s1, a3, b2,
d2, el, f1, g2, x1, hl, il),(s1, a3, b2, d2, el, fl, g2, x1, hl, i2),(sl, a3, b2, d2,
el, f1, g2, x1, hl, i3),(s1, a3, b2, d2, el, fl, g2, x1, h2, i1),(s1, a3, b2, d2, el, {1,
g2, x1, h2, i2),(s1, a3, b2, d2, el, f1, g2, x1, h2, i3),(s1, a3, b2, d2, el, f1, g3,
x1, hl, i1),(s1, a3, b2, d2, el, f1, g3, x1, hl, i2),(sl, a3, b2, d2, el, fl, g3, x1,
h1, i3),(s1, a3, b2, d2, el, {1, g3, x1, h2, il),(s1, a3, b2, d2, el, fl, g3, x1, h2,
12),(s1, a3, b2, d2, el, fl, g3, x1, h2, i3),(s1, a3, b2, d2, el, f1, g4, x1, hl,
i1),(s1, a3, b2, d2, el, fl, g4, x1, hl, i2),(s1, a3, b2, d2, el, fl, g4, x1, hl,
i3),(s1, a3, b2, d2, el, fl, g4, x1, h2, il),(s1, a3, b2, d2, el, fl, g4, x1, h2,
i2),(s1, a3, b2, d2, el, fl, g4, x1, h2, i3),(s1, a3, b2, d2, el, fl, g5, x1, hl,
i1),(s1, a3, b2, d2, el, f1, g5, x1, hl, i2),(s1, a3, b2, d2, el, fl, g5, x1, hl,
i3),(s1, a3, b2, d2, el, fl, g5, x1, h2, il),(s1, a3, b2, d2, el, fl, g5, x1, h2,
12),(s1, a3, b2, d2, el, fl, g5, x1, h2, i3),(s1, a3, b2, d2, €2, fl, gl, x1, hl,
i1),(s1, a3, b2, d2, e2, f1, gl, x1, hl, i2),(s1, a3, b2, d2, €2, {1, gl, x1, hl,
13),(s1, a3, b2, d2, e2, fl, gl, x1, h2, il),(s1, a3, b2, d2, €2, fl1, gl, x1, h2,
i2),(s1, a3, b2, d2, €2, f1, gl, x1, h2, i3),(s1, a3, b2, d2, 2, fl, g2, x1, hl,
i1),(s1, a3, b2, d2, e2, {1, g2, x1, hl, i2),(s1, a3, b2, d2, e2, fl, g2, x1, hl,
13),(s1, a3, b2, d2, €2, f1, g2, x1, h2, il),(s1, a3, b2, d2, e2, fl, g2, x1, h2,
12),(s1, a3, b2, d2, e2, fl, g2, x1, h2, i3),(s1, a3, b2, d2, e2, 1, g3, xI, hl,
i1),(s1, a3, b2, d2, e2, fl, g3, x1, hl, i2),(sl, a3, b2, d2, e2, f1, g3, xI, hl,
13),(s1, a3, b2, d2, €2, f1, g3, x1, h2, il),(s1, a3, b2, d2, e2, 1, g3, xI, h2,
i2),(s1, a3, b2, d2, €2, fl, g3, x1, h2, i3),(s1, a3, b2, d2, e2, fl1, g4, xI, hl,
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i1),(s1, a3, b2, d2, €2, fl, g4, x1, hl, i2),(s1, a3, b2, d2, €2, {1, g4, xI, hl,
i3),(s1, a3, b2, d2, e2, fl, g4, x1, h2, il),(s1, a3, b2, d2, e2, {1, g4, x1, h2,
i2),(s1, a3, b2, d2, €2, fl, g4, x1, h2, i3),(s1, a3, b2, d2, 2, f1, g5, x1, hl,
i1),(s1, a3, b2, d2, e2, fl, g5, x1, hl, i2),(s1, a3, b2, d2, e2, f1, g5, x1, hl,
i3),(s1, a3, b2, d2, e2, fl, g5, x1, h2, il),(s1, a3, b2, d2, e2, {1, g5, x1, h2,
i2),(s1, a3, b2, d2, e2, fl1, g5, x1, h2, i3),(s1, a3, b2, d2, €3, {1, gl, x1, hl,
i1),(s1, a3, b2, d2, e3, fl, gl, x1, hl, i2),(s1, a3, b2, d2, e3, f1, gl, x1, hl,
13),(s1, a3, b2, d2, e3, fl, gl, x1, h2, i1),(s1, a3, b2, d2, e3, {1, gl, x1, h2,
i2),(s1, a3, b2, d2, e3, fl1, gl, x1, h2, i3),(s1, a3, b2, d2, e3, fl, g2, x1, hl,
i1),(s1, a3, b2, d2, e3, fl, g2, x1, hl, i2),(s1, a3, b2, d2, €3, fl, g2, x1, hl,
i3),(s1, a3, b2, d2, €3, fl, g2, x1, h2, il1),(s1, a3, b2, d2, e3, {1, g2, x1, h2,
i2),(s1, a3, b2, d2, e3, f1, g2, x1, h2, i3),(s1, a3, b2, d2, €3, {1, g3, x1, hl,
i1),(s1, a3, b2, d2, €3, fl, g3, x1, hl, i2),(s1, a3, b2, d2, €3, {1, g3, x1, hl,
i3),(s1, a3, b2, d2, €3, fl, g3, x1, h2, il),(s1, a3, b2, d2, e3, fl, g3, x1, h2,
i2),(s1, a3, b2, d2, €3, {1, g3, x1, h2, i3),(s1, a3, b2, d2, e3, fl, g4, x1, hl,
i1),(s1, a3, b2, d2, €3, f1, g4, x1, hl, i2),(s1, a3, b2, d2, €3, fl, g4, x1, hl,
13),(s1, a3, b2, d2, €3, f1, g4, x1, h2, il),(s1, a3, b2, d2, €3, fl, g4, x1, h2,
12),(s1, a3, b2, d2, €3, {1, g4, x1, h2, i3),(s1, a3, b2, d2, e3, f1, g5, x1, hl,
i1),(s1, a3, b2, d2, €3, {1, g5, x1, hl, i2),(s1, a3, b2, d2, e3, f1, g5, x1, hl,
13),(s1, a3, b2, d2, €3, {1, g5, x1, h2, il1),(s1, a3, b2, d2, e3, f1, g5, x1, h2,
12),(s1, a3, b2, d2, €3, {1, g5, x1, h2, i3),(sl, a3, b2, d2, e4, f1, gl, xI1, hl,
i1),(s1, a3, b2, d2, e4, {1, g1, x1, hl, i2),(s1, a3, b2, d2, e4, f1, gl, x1, hl,
i3),(s1, a3, b2, d2, e4, fl, gl, x1, h2, il),(s1, a3, b2, d2, e4, {1, gl, x1, h2,
i2),(s1, a3, b2, d2, e4, f1, gl, x1, h2, i3),(s1, a3, b2, d2, e4, f1, g2, x1, hl,
i1),(s1, a3, b2, d2, e4, f1, g2, x1, hl, i2),(s1, a3, b2, d2, e4, f1, g2, x1, hl,
13),(s1, a3, b2, d2, e4, f1, g2, x1, h2, il),(s1, a3, b2, d2, e4, fl, g2, x1, h2,
12),(s1, a3, b2, d2, e4, f1, g2, x1, h2, i3),(s1, a3, b2, d2, e4, f1, g3, x1, hl,
i1),(s1, a3, b2, d2, e4, f1, g3, x1, hl, i2),(s1, a3, b2, d2, e4, {1, g3, x1, hl,
13),(s1, a3, b2, d2, e4, f1, g3, x1, h2, il),(s1, a3, b2, d2, e4, {1, g3, x1, h2,
12),(s1, a3, b2, d2, e4, f1, g3, x1, h2, i3),(s1, a3, b2, d2, e4, fl, g4, x1, hl,
i1),(s1, a3, b2, d2, e4, fl, g4, x1, hl, i2),(s1, a3, b2, d2, e4, f1, g4, x1, hl,
13),(s1, a3, b2, d2, e4, f1, g4, x1, h2, il),(s1, a3, b2, d2, e4, f1, g4, x1, h2,
i2),(s1, a3, b2, d2, e4, fl, g4, x1, h2, i3),(s1, a3, b2, d2, e4, fl, g5, x1, hl,
i1),(s1, a3, b2, d2, e4, fl, g5, x1, hl, i2),(s1, a3, b2, d2, e4, fl, g5, xI, hl,
13),(s1, a3, b2, d2, e4, fl, g5, x1, h2, il),(s1, a3, b2, d2, e4, 1, g5, x1, h2,
12),(s1, a3, b2, d2, e4, f1, g5, x1, h2, i3),
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Trong sb céac két hop & trén, su két hop duoc wu tién cu thé 1a nhu dudi
day: (s1, a2, bl, d2, e2, f1, g1, x1, hl, il),(s1, a2, bl, d2, €2, 1, g1, x1, hl,
i2),(s1, a2, bl, d2, e2, {1, gl, x1, hl, i3),(s1, a2, bl, d2, €2, fl, gl, x1, h2,
il),(s1, a2, bl, d2, e2, fl, gl, x1, h2, i2),(s1, a2, bl, d2, e2, f1, gl, x1, h2,
i3),(s1, a2, bl, d2, e2, fl, g2, x1, hl, il1),(s1, a2, bl, d2, e2, 1, g2, x1, hl,
i2),(s1, a2, bl, d2, e2, fl, g2, x1, hl, i3),(s1, a2, bl, d2, e2, f1, g2, x1, h2,
i1),(s1, a2, bl, d2, e2, fl, g2, x1, h2, i2),(s1, a2, bl, d2, e2, f1, g2, x1, h2,
i3),(s1, a2, bl, d2, e2, fl, g4, x1, hl, il),(s1, a2, bl, d2, e2, f1, g4, x1, hl,
i2),(s1, a2, bl, d2, e2, fl, g4, x1, hl, i3),(s1, a2, bl, d2, €2, f1, g4, x1, h2,
i1),(s1, a2, bl, d2, e2, fl, g4, x1, h2, i2),(s1, a2, bl, d2, e2, f1, g4, x1, h2,
i3),(s1, a2, bl, d2, €3, fl, gl, x1, hl, il),(s1, a2, bl, d2, €3, {1, gl, x1, hl,
i2),(s1, a2, bl, d2, e3, fl, gl, x1, hl, i3),(s1, a2, bl, d2, €3, fl, gl, x1, h2,
i1),(s1, a2, bl, d2, €3, fl, gl, x1, h2, i2),(s1, a2, bl, d2, e3, f1, gl, x1, h2,
i3),(s1, a2, bl, d2, e3, fl, g2, x1, hl, il1),(s1, a2, bl, d2, e3, f1, g2, x1, hl,
i2),(s1, a2, bl, d2, e3, fl, g2, x1, hl, i3),(s1, a2, bl, d2, e3, f1, g2, x1, h2,
il),(s1, a2, bl, d2, €3, fl, g2, x1, h2, i2),(sl, a2, bl, d2, e3, f1, g2, x1, h2,
i3),(s1, a2, bl, d2, e3, fl, g4, x1, hl, il),(s1, a2, bl, d2, e3, fl, g4, x1, hl,
i2),(s1, a2, bl, d2, €3, fl, g4, x1, hl, i3),(s1, a2, bl, d2, 3, fl, g4, x1, h2,
i1),(s1, a2, b1, d2, €3, f1, g4, x1, h2, i2),(s1, a2, b1, d2, €3, {1, g4, x1, h2, i3).

Céc hop chit ¢6 cong thuc (I) cta sang ché co thé duoc san xuat, vi du,
bang phuong phap tong hop théng thuong dudi day.

-58-



22652
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(trong d6, E, F, X, A, T,R*,R°, R®, P", va

[Cong thirc 61]

I8

i

nhu duogc xac dinh & trén; LG va Y 1a cac nhom roi chuyén (vi du, hydroxy,
halogen (Cl, Br, 1), carbamoyloxy, axyloxy, metansulfonyloxy,

toluensulfonyloxy ma cé thé duoc thé, V.V.); RY 1a hydro hodac nhom bao vé
carboxy;R° 1a hydro hodc nhém bao vé amino.)
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1) Cac nguyén liéu cho mach bén & vi tri -7: Tong hop hop chét (IV)
Budc mot:

Hop chat (IIT) thu dugc bang phan tmg v6i N-hydroxyphtalimit v&i su ¢6
mit cua hop chét (IT) (LG 13 hydroxy) va chét phan tmg Mitsunobu, hodc véi su
c6 mat ciia hop chit (II) (LG 1a nhém roi chuyén khac) va bazo (nhu natri
hydroxit, natri metoxit).

Lugng N-hydroxyphtalimit dugc st dung thuong la 1-5 duong luong
mol, t5t hon nita 13, 1-2 dwong lwong mol, so véi hop chat (II).

Vi du vé céc dung moi phan Ung bao gém cac ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), céc
hydrocacbon halogen héa (vi dy, diclometan, clorofom, cacbon tetraclorua), cac
hydrocacbon (vi dy, n-hexan, benzen, toluen), cadc amit (vi dy, formamit, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), va tuong tu, va cac
dung mdi hdn hop va tirong tir ciia chiing.

Nhiét do phan tmg nim trong khoang, thong thuong, khoang -50-100°C,
t5t hon nita khoang -40-50°C, va tot hon nita la khoang -30-0°C.

Budce 2:

N-Metylhydrazin hodc hydrazin dugc thém vio va phan tng voi hop chat
(IIT) dé tao ra hop chit (IV).

Luong N-metylhydrazin hodc hydrazin dugc st dung nim trong khoang
khoang 1-10 duwong hrong mol, tot hon nita 1-5 duong lugng mol, t5t hon nita 13
1-2 dwong lwong mol, so v&i hop chat (III).

Vi du vé céc dung mdi phan tng bao gdm céac ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cac este (vi du,
etyl format, etyl axetat, isopropyl axetat), cac hydrocacbon halogen hoéa (vi du,
diclometan, clorofom, cacbon tetraclorua), cac hydrocacbon (vi du, n-hexan,
benzen, toluen), cac rugu (vi du, metanol, etanol, isopropanol), cac amit (vi du,
formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), cac
xeton (vi dy, axeton, metyl etyl xeton), cac nitril (vi du, MeCN, propionitril),
dimetylsulfoxit, nudc, va twong tu, va cdc dung moi hén hop va tuong tu cia
ching.
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Nhiét d6 phan ting nam trong khoang, théng thuong, khoang 0-100°C, tdt
hon nita khoang 0-50°C, tt hon nita 1 khoang 10-30°C.

Budc 3:

Hop chét (IV) dugc thém vao va phan tng véi hop chét (V), ma ¢6 sin
trén thi truong hodc thu dugce béng phuong phap da biét, dé tao ra hop chét
(VD). (Vi duy, phuong phidp dugc md td trong Bioorganic & Medicinal
Chemistry, Vol. 15, p. 6716-6732 (2007)).

N-Metylhydrazin hodc hydrazin dugc thém vao va phan tng véi hop chét
(IIT) dé tao ra hop chét (IV).

Vi du v& cdc dung moi phan tmg bao gdm céc ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cac este (vi du,
etyl format, etyl axetat, isopropyl axetat), cdc hydrocacbon halogen hoa (vi dy,
diclometan, clorofom, cacbon tetraclorua), cac hydrocacbon (vi du, n-hexan,
benzen, toluen), cac rugu (vi du, metanol, etanol, isopropanol), cac amit (vi du,
formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), cac
xeton (vi dy, axeton, metyl etyl xeton), cac nitril (vi du, MeCN, propionitril),
dimetylsulfoxit, nuéc va tuong tu, va cac dung mdi hdn hop va twong tu cia
chiing.

Nhiét d6 phan img nam trong khoang, thong thuong, khoang 0-100°C, tbt
hon nita 13 khoang 0-50°C, tét hon nita la khoang 10-30°C.

2) qué trinh amit héa & vi tri -7 va qua trinh tao thanh mach bén vi trf -3; tng
hop hop chit (X)

Budéc 4 (phan ing amit héa & vi tri -7):

Hop chét (IX) duoc tao ra bang phan tmg ctia hop chét (VI) va hop chit
(VII), ma c6 sin trén thi trudng hodc duoc tdng hop theo cac phuong phap mo
ta trong tai li€u (vi du, cong bd don Nhat Béan sb 60-231684, cong bd don Nhat
Ban s6 62-149682, v.v.). Trong trudong hop nay, tdt hon nita, R* va R® 1a nhém
bao vé carboxy, R® 1a nhom bao vé amino, va RY vaRe 1a hydro.

Luong hop chét (VI) duoc st dung nam trong khoang, thong thuong,
khoang 1-5 mol, tot hon nira 1-2 mol, so v6i 1 mol ctia hop chét (VII).
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Vi du vé cac dung moi phan Ung bao gdm cic ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cac este (vi dy,
etyl format, etyl axetat, isopropyl axetat), cac hydrocacbon halogen hoa (vi du,
diclometan, clorofom, cacbon tetraclorua), cac hydrocacbon (vi duy, n-hexan,
benzen, toluen), cac amit (vi du, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), cac xeton (vi dy, axeton, metyl etyl xeton),
cac nitril (vi du, MeCN, propionitril), dimetylsulfoxit, nudc, va tuwong tu, va cac
dung moi hdn hop va twong tur ciia ching.

Nhiét d6 phan tng nim trong khoang, thong thuong, khoang -40-80°C,
t6t hon nita khoang -20-50°C, tét hon nita 14 khoang -10-30°C.

Hon nita, hop cht ma c6 T 14 SO trong hop chit (IX) c6 thé tao ra bang
cach oxi hoa hop chat ma c¢6 T 12 S trong hop chét (IX). Vi du vé céc chat oxi
héa bao gdm axit m-cloperbenzoic (m-CPBA), hydro peroxit, axit peraxetic, va
tuong tu.

Phén tmg amit hoa dugc mo ta o trén c6 thé xay ra sau khi gdc carboxy
duoc chuyén dbi thanh din xuét phan tng (vi du, mudi bazo vé co, mudi bazo
hitu co, halogenua axit, azit axit, anhydrit axit, anhydrit axit hén hop, amit hoat
hoa, este hoat héa, thioeste hoat hda). Cac vi du vé bazo vo co nay bao gém cac
kim loai kiém (vi du, Na, K, v.v.), cac kim loai kiém thd (vi du, Ca, Mg), va
tuong tw. Cac vi du vé cac bazo hitu co bao gém trimetylamin, trietylamin, tert-
butyldimetylamin, dibenzylmetylamin, benzyldimetylamin, N-metylmorpholin,
diisopropyletylamin, va tuong tu. Cac vi du vé cac halogenua axit bao gom cic
clorua axit, cac bromua axit, va tuong ty. Vi du vé céc anhydrit axit hdn hop
bao gdm céc anhydrit axit hdn hop ctia mono-alkyl cacbonat, cic anhydrit axit
hdn hop clia axit carboxylic béo, cic anhydrit axit hdn hop clia axit carboxylic
thom, c4c anhydrit axit hdn hop ctia axit sulfonic hitu co, va twong tu. Cac vi du
v& c4c amit hoat hoa bao gdm cac amit v6i hop chat di vong chira nito, va twong
tu. Cac vi du vé céc este hoat hoa bao gébm cic este phosphoric hitu co (vi duy,
cac este dietoxyphosphoric, cac este diphenoxyphosphoric, va tuong tu), cac
este p-nitrophenyl, céc este 2,4-dinitrophenyl, cdc este xyanometyl, va tuong tu.
Céc vi du vé thioeste hoat héa bao gdm cac este v4i hop chit thiol di vong thom
(vi dy, céc este 2-pyridylthiol), va tuong tw. Hon nita, trong phan ing mo ta &
trén, chét ngung tu thich hop co thé dugc st dung theo mong mubn. Vi du,
mudi axit clohydric ciia 1-dimetylaminopropyl-3-etylcarbodiimit (WSCD-HC),
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N,N’-dixyclohexylcarbodiimit, N,N’-cacbonyldiimidazol, N,N’-
thiocacbonyldiimidazol, N-ethoxycacbonyl-2-etoxy-1,2-dihydroquinolin,
phospho  oxyclorua, alkoxyaxetylen, 2-clometylpyridinium iodua, 2-
flometylpyridinium iodua, trifloaxetic anhydrit, va tuong tu co thé str dung lam
chét ngung tu.

Budc 5 (phan tng tao mach bén vi tri -3):

Hop chét (X) duoc tao ra bang phan ting ctia hop chat (IX) va amin bac
ba twong tng (vi du, di vong ngung tu hodc di vong don vong va no hodc khong
no ¢6 it nhat mot hodc nhiéu nguyén tr N c6 thé dugc thé). Trong trudng hop
nay, tot hon nita, R* va R" nhém bao vé carboxy, va R® nhém bao vé amino.

Luong amin béac ba tuong tng duogc st dung niam trong khoang, thong
thudng, 1-5 mol, tét hon nita 1-2 mol, so v6i 1 mol ciia hgp chat (IX).

Vi du vé cac dung moi phan tng bao gém cac ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cic este (vi du,
etyl format, etyl axetat, isopropyl axetat), cdc hydrocacbon halogen héa (vi du,
diclometan, clorofom, cacbon tetraclorua), cac hydrocacbon (vi dy, n-hexan,
benzen, toluen), cac amit (vi dy, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), cic xeton (vi dy, axeton, metyl etyl xeton),
cac nitril (vi dy, MeCN, propionitril), dimetylsulfoxit, nuéc, va twong tu, va cac
dung mdi hdn hop va twong tu clia chung.

Nhiét do phan ung nim trong khoang, thong thuong, -20-60°C, tt hon
nita -10-40°C, tot hon nita 1a 0-20°C.

Hon nita, hop chat ma c6 T 1a SO trong hop chat (X) c6 thé tao ra bing
cach khtr hop chit ma c6 T 1a SO trong hop chét (X). Cac vi du vé tac nhan kht
bao gbém kali iodua - axetyl clorua, va twong tu.

3) qua trinh tao thanh mach bén vi tri -3 va amit hdéa & vi tri -7; téng hop hop
chét (X)

Budc 6 (phan rng tao mach bén vi tri -3):

Hop chit (VIIT) dugc tao ra bang phan tmg cta hop chit (VII) véi amin
bac ba twong ung (vi dy, di vong ngung tu hodc di vong don vong va no hoac
khong no c6 it nhit mot hozc nhiéu nguyén tr N c6 thé dugc thé). Trong truong
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hop nay, tot hon nita, R® 1a nhom bao vé carboxy, va R® nhém bao vé
amino.

Lugng cua amin bac ba tuong tng duoc sir dung nim trong khoang,
thong thuong, 1-5 mol, tdt hon nita 1-2 mol, so v6i 1 mol ctia hop chat (VIII).

Vi du vé cac dung méi phan tng bao gdm cac ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cac este (vi dy,
etyl format, etyl axetat, isopropyl axetat), cic hydrocacbon halogen hda (vi duy,
diclometan, clorofom, cacbon tetraclorua), cdc hydrocacbon (vi du, n-hexan,
benzen, toluen), cac amit (vi duy, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), cac xeton (vi du, axeton, metyl etyl xeton),
cac nitril (vi dy, MeCN, propionitril), dimetylsulfoxit, nudc, va twong tu, va cac
dung mdi hon hop va tuong tu ciia chiing.

Nhiét d6 phan tng nim trong khoang, thong thuong, -20-60°C, tét hon
nita -10-40°C, t6t hon nita la 0-20°C.

Budc 7 (phéan ting amit hoa & vi tri -7):

Hop chét (X) duoc tao ra bang phan tng ctia hop chét (VIII) va hop chit
(VD). Trong trudng hop nay, tét hon nita, R* va R® 1a nhom bao vé carboxy, R®
1a nhém bao vé amino, R® va R® 13 hydro.

Lugng hop chét (VI) duoc sir dung nim trong khoang, thong thudng,
khoang 1-5 mol, t6t hon nita 1-2 mol, so véi 1 mol hop chét (VIII).

Vi du vé cac dung moi phan mg bao gébm cac ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cac este (vi du,
etyl format, etyl axetat, isopropyl axetat), cdc hydrocacbon halogen hoa (vi du,
diclometan, clorofom, cacbon tetraclorua), cac hydrocacbon (vi du, n-hexan,
benzen, toluen), cac amit (vi duy, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), cac xeton (vi dy, axeton, metyl etyl xeton),
cac nitril (vi du, MeCN, propionitril), dimetylsulfoxit, va tuong tu, va cic dung
moi hon hop va tuong tu cia ching.

Nhiét d6 phan tng ndm trong khoang, thong thuong, khoang -40-80°C,
t6t hon nita khoang -20-50°C, tt hon nita 1 khoang -10-30°C.
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Phan tmg amit hoa dugc mo ta & trén c6 thé xay ra sau khi gdc cacboxy
dugc chuyén doi thanh dan xudt phan tmg (vi du, mudi bazo v co, mudi bazo
hitu co, halogenua axit, azit axit, anhydrit axit, anhydrit axit hdn hgp, amit hoat
hoa, este hoat hoa, thioeste hoat hoa). Cac vi du vé bazo vo co nay bao gém kim
loai kiém (vi du, Na, K, va tuong tw), kim loai kiém thd (vi du, Ca, Mg). Céc vi
du vé& cic bazo hitu co bao gdém trimetylamin, trietylamin, tert-
butyldimetylamin, dibenzylmetylamin, benzyldimetylamin, N-metylmorpholin,
diisopropyletylamin, va twong tu. Cac vi du vé cic halogenua axit bao gdm cac
clorua axit, cac bromua axit, va tuong ty. Céac vi du vé cac anhydrit axit hdn hop
bao gdm céc anhydrit axit hdn hop clia mono-alkyl cacbonat, cac anhydrit axit
hdn hop cua axit carboxylic béo, cac anhydrit axit hdn hgp cta axit carboxylic
thom, cac anhydrit axit hdn hop ctia axit sulfonic hitu co, va tuong tu. Cac vi du
v& cac amit hoat hoa bao gdm céac amit v6i hop chét di vong chira nito, va tuong
tu. Vi du vé cac este hoat héa bao gdm céc este phosphoric hitu co (vi du, este
dietoxyphosphoric, este diphenoxyphosphoric, va tuong tu), este p-nitrophenyl,
este 2,4-dinitrophenyl, este xyanometyl, va tuong ty. Cac vi du vé thioeste hoat
hoa bao gém cic este voi hop chét thiol di vong thom (vi du, cic este 2-
pyridylthiol), va twong tu. Hon nita, trong phan tng mo ta ¢ trén, chét ngung tu
thich hop c6 thé dugc st dung theo mong mubn. Vi du, mubi axit clohydric cia

1-dimetylaminopropyl-3-etylcarbodiimit (WSCD-HCI), N,N’-
dixyclohexylcarbodiimit, N,N’-cacbonyldiimidazol, N,N’-
thiocacbonyldiimidazol, N-etoxycacbonyl-2-etoxy-1,2-dihydroquinolin,

phospho  oxyclorua, alkoxyaxetylen, 2-clometylpyridinium iodua, 2-
flometylpyridinium iodua, trifloaxetic anhydrit, va tuong tu ¢é thé sir dung lam
chét ngung tu.

Hon nita, hop chit ma ¢6 T 1a SO trong hop chat (X) duoc tao ra bang
cach khir hop chit ma c6 T 1a SO trong hop chat (X). Cac vi du vé tac nhéan khir
bao gbém kali iodua - axetyl clorua, va tuong tu.

4) Phan ung khtr bao vé
Budc 8:

Hop chét (I) duoc tao ra bang cach khir bao vé hop chét (X) v6i phuong
phap da biét d6i v6i nguoi cé hidu biét thong thuong trong linh vuc k¥ thuét
nay.
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Vi du vé cac dung moi phan tmg bao gdm céc ete (vi du, anisol, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), cac este (vi du,
etyl format, etyl axetat, n-butyl axetat), cic hydrocacbon halogen hoa (vi du,
diclometan, clorofom, cacbon tetraclorua), cac hydrocacbon (vi du, n-hexan,
benzen, toluen), cac amit (vi dy, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), cac xeton (vi duy, axeton, metyl etyl xeton),
cac nitril (vi du, MeCN, propionitril), c4c nitro (vi du, nitrometan, nitroetan,
nitrobenzen), dimetylsulfoxit, nuéc, va twong tw. Cac dung mdi nay c6 thé st
dung doc 1ap hodc két hop tir hai hoac nhiéu dung moi trén.

Nhiét d6 phan tng nim trong khoang, thong thudng, khoang -30-100°C,
t6t hon nita khoang 0-50°C, t6t hon nita 1 khoang 0-10°C.

Véi chat xuc tac, axit Lewis (vi du, AICl;, SnCly, TiCly), axit proton (vi
du, HCI, HBr, H, SO,, HCOOH), va tuong tu cé thé duoc s dung.

Hop chat (I) thu duoc dwoc bién ddi thém vé mat hoa hoc, va nhd vay
este, hodac hop chit ma c6 amino trén vong thiazol & vi tri -7 cia n6 dugc bao
vé, hodc mudi duoc dung, hodc solvat ctia chung cé thé dugc téng hop.

Hop chét cta sang ché co phd hoat tinh khang vi sinh vt rong, va c6 thé
dugc st dung dé ngédn chan hoac diéu tri chéng lai cac loai bénh khéac nhau gay
ra boi vi khuan gy bénh trong céc loai dong vat co via khac nhau bao gdm con
nguodi, vi du, cadc bénh nhiém khuin qua duong khong khi, bénh nhiém khuan
hé tiét niéu, bénh nhim khuan hé ho hap, bénh nhiém tring huyét, bénh viém
than, bénh viém tGi mat, bénh nhiém khuén khoang miéng, bénh viém ndi mac
tim, bénh viém phéi, bénh viém mang tuy xuong, viém tai giita, viém rudt, viém
mang phéi mii, bénh nhidm khuan vét thuong, nhiém khuin tiém 4n va twong
tu.

Hop chét cua sang ché c6 hiéu qua cu thé chéng lai vi khudn Gram am,
t8t hon nita, vi khudn Gram 4m cta vi khuin rudt (E. coli, Klebsiella, Serratia,
Enterobacter, Citrobacter, Morganella, Providentia, Proteus va tuong tu), vi
khuan Gram am khu tra trong hé ho hap (Haemophillus, Moraxella va tuong
ty), va vi khudn Gram 4m cua 1én men khong glucoza (Pseudomonas
aeruginosa, Pseudomonas ngoai trir P. aeruginosa, Stenotrophomonas,
Burkholdelia, Acinetobacter va tuong tu). Beta-lactamaza 16p A, B, C va D san
xuét boi cac vi khudn Gram 4m nay 1a v6 ciing 6n dinh chéng lai metalo-beta-
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lactamaza thudc vé 16p B bao gdm cu thé tip IMP, tip VIM, tip L-1 va tuong tu,
hiéu theo nghia nay, n6 c6 hiéu qua chdng lai cac loai vi khuin Gram am khang
thudc beta-lactam khac nhau bao gdm Xephem va Carbapenem. Hon nita, hop
chét cua sang ché c¢6 hoat tinh khang vi sinh vat chdng lai vi khun Gram duong
bao gdm methixilin khang Staphylococcus aureus (tu ciu khudn) (MRSA),
penixilin khang Staphylococcus pneumoniae, va twong tu. Tét hon nita 13 cac
hop chit ¢ cac tinh chit nhu ¢6 dic mau trong d6 ching 13 tinh thich hop sinh
hoc cao, thoi gian hi€u lyc dai, va /hodc khu tra trong mo t€ bao khong déng ké.
Tét hon 14 cc hop chét 13 an toan vé khia canh tac dung phu. Tét hon 1a cac
hop chit c6 do tan trong nudc cao, va do d6 thich hop 1a thude tiém.

Céc hop chét (1) ¢6 thé duoc dung dé diéu tri qua dudng miéng hodc
ngoai rudt dudi dang thube tiém, vién nang, vién nén, va vién hat, va tdt hon
nita, duoc dung dé didu tri dudi dang thude tiém. Luong dung dé diéu tri thuong
la, trén 1 kg thé trong ciia bénh nhan hodc dong vat, khoang 0,1-100mg/ngay,
t8t hon nita, khoang 0,5-50 mg/ngay, néu mudn, chia thanh 2-4 1an mot ngay.
Chét mang khi dugc st dung dudi dang thube tiém 14 vi du, nuéc chung cét,
nude mudi va tuong tu, va bazo va tuong tu co thé duoc s dung dé diéu chinh
d6 pH. Khi dugc st dung dudi dang vién nang, vién hat, vién nén, cht mang co
thé 1a cac ta duoc da biét (vi duy, tinh bot, lactoza, sucroza, canxi cacbonat, canxi
phosphat va tuong tu), cac chat két dinh (vi du, tinh bot, gdm cay keo,
carboxymetyl xenluloza, hydroxypropyl xenluloza, xenluloza tinh thé, va twong
tur), cac chat boi tron (vi du, magié stearat, talc va tuong tu), va tuong tu.

Vi du thwe hién sdng ché

Dudi day, sang cheé dugc mo ta chi tiet voi cac vi du [am viée va vi du thuc
nghiém. Tuy nhién, sang ché khong bi gidi han béi cac vi du nay.

Trong céc vi dy, nghia cta tir viét tht nhu duoc mo ta duéi day.
AcOEt: etyl axetat

THEF: tetrahydrofuran

DMEF: N,N-dimetylformamit

PMB-CI: para-metoxybenzylclorua

i-Pr, O: diisopropyl ete
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MeOH: rugu metylic
NaOH: natri hydroxit
Et; N: trietylamin
MsCl: metansulfonylclorua
MgSO,: magié sulfat
AcCl: axetylclorua
AICl; : nhom clorua
ODS: octadodecylsilyl
MeCN: axetonitril
DMA: dimetylaxetamit
AcOi-Pr: isopropyl axetat
NaHSOs : natri hydro sulfit
NaHSO, : natri hydro sulfat
TFA: axit trifloaxetic

WSCD-HCI: mubi axit clohydric ctia N-etyl-N’-(3-
dimetylaminopropyl)carbodiimit

Me: metyl

Et: etyl

Pr: propyl

Ph: phenyl

PMB: para-metoxybenzyl
t-Bu: tert-butyl

i-Pr: isopropyl
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Boc: tert-butoxycacbonyl
BH: benzhydryl
Ms: metansulfonyl
Trt: trityl
TBS: tert-butyldimetylsilyl
Bn: benzyl
Vidu 1

Téng hop hop chat (I-1)
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Bude (1) Hop chit 1 — Hop chét 2

Huyén phu ciia hop chit 1 (10,83 g, 50 mmol) trong diclometan (100 ml)
duogc 1lam lanh té1 0°C, va sau do BBr; (18,91 ml, 200 mmol) dugc thém vao
timg giot trong 15 phut. N6 duoc khudy & 0°C trong 15 phit va sau d6 & nhiét
d6 trong phong trong 3 gid. Hn hop phan tmg duogc db vao trong axit clohydric
2M chtra da, sau do thém vao AcOEt va THF, va sau d6 diclometan dugc lam
bay hoi trong 4p suit giam, sau dé tach dung dich. L6p hiru co duge rira véi
nude hai 1an, rira véi nude mudi bdo hoa, va sau d6 duge 1am kho trén MgSOy.
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MgSO, dugc loai bé bang cach loc, va sau d6 ¢ ddc va lam kho trong chan
khong dé tao ra hop chéit 2 dudi dang bdt mau cam nhat (5,46g, hi¢u suét 58%).

Hop chét 2:

'"H-NMR (DMSO-dg) & (delta): 6,78 (1H, d, J = 8,4 Hz), 7,24 (1H, d, J = 8,1
Hz), 9,28 (1H, br), 10,38 (1H, br), 12,56 (1H, br).

Bude (2) Hop chéat 2 — Hop chét 3

Dung dich cta hop chét 2 (5,43 g, 28,8 mmol) trong DMF (58 ml) duoc
thém vao 1an luot K, CO; (13,93 g, 101 mmol), PMB-CI (15,69 ml, 115 mmol),
va natri iodua (4,32 g, 28,8 mmol), tiép d6 khudy & 70°C trong 3 gid. Dung dich
phan mg duoc 1am lanh téi nhiét do trong phong, va sau d6 db vao trong nudc
va AcOEt. Tai thoi diém nay, vi chét rin da duoc két taa, i-Pr, O duogc thém vao
do, va nho vay chét rin duoc két tua hoan toan. Chét rin duge loc, rira véi
nudc, rira voi i-Pr, O, va sau d6 duoc 1am khé bang khong khi dé tao ra hop
chét 3 duréi dang chit rin mau cam nhat (13,5 g, hiéu suat 86%).

Hop chét 3:

"H-NMR (CDCls) & (delta): 3,80 (3H, s), 3,81 (3H, s), 3,82 (3H, s), 4,93 (2H,
s), 5,08 (2H, s), 5,27 (2H, s), 6,81-6,92 (7H, m), 7,32-7,40 (6H, m), 7,63 (1H, d,
I=9,0 Hz).

Buéc (3): Hop chat 3 — Hop chat 4

Dung dich ctia hop chit 3 (13,53 g, 24,64 mmol) trong MeOH (100 ml) va
THF (100 ml) dugc thém vao dung dich nuéc NaOH 2M (37,0 ml, 73,9 mmol),
tiép d6 khudy & 70°C trong 80 phut. Sau khi dung dich phan tng duoc 1am lanh
t6i nhiét do trong phong, THF va MeOH duoc lam bay hoi trong 4p suat giam,
va sau do AcOEt, axit clohydric 2M, va nudc duge thém vao do. Két qua 1a,
chét rin duoc két tha. Chit rin dugc loc va sau d6 dugc lam kho béng khong
khi dé tao ra hop chit 4 dudi dang chét rin mau tréng (8,58 g, hi¢u suét 81%).

Hop chit 4:

'"H-NMR (DMSO-dg) & (delta): 3,75 (3H, s), 3,78 (3H, s), 4,88 (2H, s), 5,18
(2H, s), 6,86 (2H, d, J = 8,7 Hz), 6,99 (2H, d, J = 8,7 Hz), 7,23 (1H, d, J = 9,0
Hz), 7,29 (2H, d, ] = 8,6 Hz), 7,45 (2H, d, ] = 8,6 Hz), 7,61 (1H, d, J = 7.8 Hz).
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Budc (4): Hop chit 4 — Hop chét 6

Dung dich cda hgp chét 4 (0,858 g, 2 mmol) trong DMA(10 ml) dugc thém
vao Et;N (0,36 ml, 2,6 mmol), dugc [am lanh t41 -15°C, va sau d6 MsCl (0,187
ml, 2,4 mmol) dugc thém vao, sau d6 khudy thém & -15°C trong 1 gio. Hop
chét 5 (0,507 ml, 4 mmol) dugc thém vao do, tiép do khuéy trong 1 gio & -
15°C. Dung dich phan tng dugc thém vao dung dich nuéc natri hydro cacbonat
5% va AcOEt, va sau d6 dung dich dugc tach ra. Sau khi chiét 1 1an tur 16p chua
nude véoi AcOEt, 16p hitu co dugc rira véi nude, va sau do rira véi nude mudi
bdo hoa. Lop hitu co dugc lam kho trén MgSO,, sau d6 MgSO4 dugce loai bo
bﬁng cach loc, va sau d6 cd dic. Can dugc thém vao AcOi-Pr, va sau do chét
ran duoc két tha duoc loc, duge 1am kho trong chan khong dé tao ra hop chét 6
dudi dang chét rin mau tring (0,708 g, hiéu sudt 67%).

Hop chét 6:

"H-NMR (DMSO-ds) & (delta): 1,65-1,68 (4H, m), 2,44-2,56 (4H, m), 3,26-
3,34 (4H, m), 3,74 (3H, s), 3,76 (3H, s), 4,87 (2H, s), 5,14 (2H, s), 6,86 (2H, d,
J=28,7Hz), 6,97 2H, d, ] =8,7 Hz), 7,11 (1H, d, ] = 8,7 Hz), 7,18 (1H, d, ] =
8,7 Hz), 7,30 (2H, d, J = 8,7 Hz), 7,42 (2H, d, ] = 8,7 Hz), 8,22 (1H, t,J = 5,7
Hz).

Budc (5): Hop chat 7 — Hop chét (I-1)

Hop chét 7 (0,935 g, 1 mmol) va hop chét 6 (0,525 g, 1 mmol) dugc thém
vao DMF (3 ml) dé hoa tan chung, sau d6 khudy & nhiét d6 trong phong trong 4
gid. DMF (3 ml) dugc thém tiép vao do, dugc lam lanh to1 -40°C, va sau d6 kali
iodua (1,16 g, 7 mmol) va AcCl (0,285 ml, 4 mmol) dugc thém vao do, sau do
khudy & 0°C trong 2 gid. Dung dich phan tng dugc d6 vao trong nudc da va
AcOEt, va sau d6 dung dich dugc tach ra. Sau khi chiét 1 1an tir 16p chtra nuéc
véi AcOEt, 16p hitu co dugc rira voi nude, va sau do ria véi nude mubi bao
hoa. Lép hitu co duge 1am khd trén MgS0y, sau d6 MgSO, duoc loai bd bang
cach loc, va sau d6 ¢ dic va lam kho trong chan khong dé tao ra hop chét 8
dudi dang ddu mau nau. Chét nay duoc st dung cho phan ung tiép theo ma
khong can tinh ché.

Toan b lugng hop chit 8 thu duogc dugc hoa tan trong diclometan (15 ml),
duoc lam lanh téi -40°C, va sau d6 anisol (1,09 ml, 10,00 mmol) va dung dich
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2M AICl;-nitrometan (5,00 ml, 10 mmol) dugc thém lan luot vao do, sau dé
khudy ¢ 0°C trong 90 phit. Dung dich phan tng dugc thém vao axit clohydric
2M, MeCN, i-Pr, O, va hexan ma da duogc lam lanh té1 0°C, sau do khuéy mot
lac. Két qua 13, phan khong tan xudt hién. Phan ndi va phan khong tan dugc
tach ra, sau khi dung dich cua phan ndi duge tach ra, 16p chita nuée duge két
hop v6i phan khéng tan. Axit clohydric 2M va MeCN dugc thém vao dé, va
nho vay phén khong tan dugc hoa tan. Nhya HP dugc thém vao do, va sau do
MeCN duoc lam bay hoi trong ap suét giam. Hon hop dung dich tao ra dugc
lam tinh khiét béng sic ky HP va ODS. Dung dich tao ra cta hop chat duoc ¢o
dic trong chan khong, va sau d6 dugc dong kho nhanh dé tao ra hop chat (I-1)
dudi dang bot mau trang (246 mg, hiéu suit 33%).

Hop chit (I-1):

'H-NMR (DMSO-d¢) & (delta): 1,47 (6H, s), 1,99-2,09 (4H, m), 3,37-3,51 (8H,
m), 3,76-3,80 (2H, m), 3,91 (1H, d, J = 14,1 Hz), 5,08 (1H, d, J = 13,2 Hz), 5,15
(1H, d, ] = 5,1 Hz), 5,72 (1H, dd, J = 5,1,8,3 Hz), 6,78 (2H, s), 8,21 (2H, m),
8,43 (1H, br), 9,51 (1H, d, J = 8,1 Hz).

Phan tich nguyén t6 cho C,4H;3CINg Oy S, -3,6H, O

Theo ly thuyét: C, 42,58, H, 4,95; Cl, 4,33; N, 13,70; S, 7,84 (%)
Theo thuc nghiém: C, 42,55; H, 4,80; Cl, 4,16; N, 13,72; S, 7,62 (%)
Vidu2

Téng hop hop chat (I-2)
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Bude (1): Hop chét 9 — Hop chét (I-2)

Hop chét 9 (3,55 g, 4 mmol) va hop chit 10 (1,96 g, 4 mmol) duoc thém
vao DMF (10 ml) dé hoa tan chiing, sau d6 khudy & nhiét do trong phong trong
3,5 gio. DMF (20 ml) dugc thém tiép vao do, duoc lam lanh t6i -40°C, va sau
dé kali iodua (4,65 g, 28 mmol) va AcCl (1,14 ml, 16 mmol) dugc thém vao do,
sau d6 khudy & 0°C trong 1 gid. Dung dich phan tmg duoc db vao trong nudc

da va AcOEt, va sau d6 dung dich duoc tach ra. Sau khi chiét 1 1an tur 16p chura

nudc voi AcOEL, 16p hitu co duge rira voi nude, va sau d6 rira voi nudc muoi

bdo hoa. Lop hitu co duge lam kho trén MgSOy, sau do 1a MgSO, duogc loai bd

béng cach loc, va sau do6 c6 dac va lam kho trong chan khong dé tao ra hop chét

13 dué6i dang ddu mau nau d6. Chat nay dugc sir dung cho phan tmg tiép theo

ma khong can tinh ché.
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Toan bo lugng hop chat 11 thu duge duoc hoa tan trong diclometan (60 ml),
dugc lam lanh t61 -40°C, va sau do6 anisol (4,37 ml, 40 mmol) va dung dich 2M
AICl;-nitrometan (20,00 ml, 40,0 mmol) dugc thém lan lwot vao do, sau do
khudy & 0°C trong 40 phut. Trong khi duy tri nhiét 6 phan tng & 0°C, i-Pr, O
dugc thém vao dung dich phan ting, va sau do axit clohydric 2M dugc thém vao
dang giot nho vao do, sau do khuéy tron. Két qua 1a, chét khong tan Xuét hién,
va sau d6 phan khong tan tao ra dugc tap hop va két tu. Sau khi phén néi duoc
loai bo, i-Pr, O dugc thém vao khdi phan khong tan, sau d6 rira phan khong tan,
va sau do phén ndi duoc thai bo. Quy trinh nay dugc 1ap lai vai lan. Nuée déa va
MeCN duoc thém vao phé‘m khong tan dé hoa tan, va sau d6 nhwa HP duoc
thém vao do, sau d6 1am bay hoi MeCN dudi ap suat giam. Hon hop dung dich
tao ra dugc 1am tinh khiét bang sic ky HP va ODS. Dung dich tao ra cua hop
chit duoc co dac trong chan khong, va sau d6 dugc dong kho nhanh dé tao ra
hop chét (I-2) dudi dang bot mau vang nhat (0,65 g, hi€u suét 23 %).

Hop chit (I-2):

"H-NMR (DMSO-dg) & (delta): 1,45 (3H, s), 1,46 (3H, s), 1,98-2,08 (4H, m),
3,36-3,48 (8H, m), 3,77-3,84 (2H, m), 3,94 (1H, d, J = 13,5 Hz), 5,03 (1H, d, J
=13,2 Hz), 5,18 (1H, d, J = 5,1 Hz), 5,76 (1H, dd, ] = 5,1,8,1 Hz), 6,72 (1H, s),
6,77 (1H, d, ] = 8,4 Hz), 7,20 (1H, d, J = 8,1 Hz), 8,53 (2H, m), 9,23 (1H, s),
9,43 (1H, d, J=8.1), 9,61 (1H, s).

Phén tich nguyén t6 cho C;oH;5N;0,(S, 4,9H, 0

Theo ly thuyét: C, 44,70; H, 5,60; N, 12,16; S, 7,96 (%)
Theo thyc nghiém: C, 44,69; H, 5,10; N, 12,28; S, 7,47 (%)
Vidu3

Tdéng hop hop chét (I-3)
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Budc (1): Hop chét 12 — Hop chét 13

Dung dich ctia hop chét 12 (2,23 g, 10 mmol) trong DMF (22 ml) dugc
thém vao lan luot K, CO; (4,84 g, 35 mmol), PMBCI (5,45 ml, 40 mmol), va
kali iodua (1,5 g, 10 mmol), tiép d6 khudy & 70°C trong 1 gid. Dung dich phan
tng dugc 1am lanh téi nhiét do trong phong, va sau dé do vao trong nudc da va
AcOEt, sau d6 tach dung dich ra. Sau khi chiét 1 lan tir 16p chira nuée véi
AcOEt, 16p hitu co dugc rira véi nudce, va sau do rira voi nude mubi bdo hoa.
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Lép hitu co dugce 1am kho trén MgSO,, tiép dé 1a MgSO, dugc loai bd béng
cach loc, va sau d6 dugc cd dac. San phém thd duoc 1am tinh khiét béng sdc ky
cdt bay hoi dé tao ra hop chit 13 chat long mau vang nhat (5,37 g, hiéu suét
92%).

Hop chat 13:

"H-NMR (CDCl3) & (delta): 3,816 (3H, s), 3,823 (3H, s), 3,83 (3H, s), 4,97
(2H, s), 5,05 (2H, s), 5,29 (2H, s), 6,86-6,93 (6H, m), 7,33-7,41 (6H, m), 7,65
(1H, s).

Budc (2): Hop chat 13 — Hop chat 14

Dung dich cia hop chét 13 (5,37 g, 9,2 mmol) trong MeOH (54 ml) va THF
(54 ml) dugc thém vao dung dich nuéc NaOH 2M (13,8 ml, 27,6 mmol), tiép
do khuéy & 70°C trong 1 gio. Dung dich phan Ung dugc lam lanh téi nhiét do
trong phong, sau d6 1am bay hoi THF va MeOH duéi 4p suat giam, va sau d6
AcOEt, axit clohydric 2M, va nudc dugce thém vao do, sau do tach dung dich.
Sau khi chiét 1 14n tur 16p chita nude voi AcOE, 16p hitu co dugc rira voi nudc,
va sau do6 ria v6i nuée mudi bdo hoa. Lo6p hitu co duge lam kho trén MgSO,,
tiép do 1a MgSO, dugc loai bo bﬁng cach loc, va sau d6 duoc cd dac. i-Pr, O
dugc thém vao cin, va sau do chit rin dugce két tia duoc loc, duge lam khod
trong chan khéng dé tao ra hop chat 14 duéi dang chat rin mau tring (2,19 g,
hiéu suit 52%).

Hop chit 14:

'"H-NMR (DMSO-dg) & (delta): 3,76 (3H, s), 3,77 (3H, s), 4,98 (2H, s), 5,06
(2H, s), 6,91-6,97 (4H, m), 7,33-7,39 (4H, m), 7,65 (1H, s).

Budc (3): Hop chét 14 — Hop chat 15

Dung dich cta hop chit 14 (1,390 g, 3 mmol) trong DMA (14 ml) duoc
thém vao Et; N (0,582 ml, 4,2 mmol), dugc lam lanh téi -15°C, va sau d6 MsCl
(0,304 ml, 3,9 mmol) dugc thém vao, sau do khuéy ¢ -15°C trong 70 phut. Hop
chét 5 (0,760 ml, 6 mmol) dugc thém vao dé, sau do khuéy thém & -15°C trong
1 gid. Dung dich phan Gng duogc thém vao nudc va AcOEt, sau d6 tdch dung
dich ra. Sau khi chiét 1 1an tir 16p chira nuéc véi AcOE, 16p hitu co dugc rira
v6i nuée, va sau d6 rira voi nude mubi béo hoa. Lép hitu co dugc lam kho trén
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MgSOQOy, tiép d6 dén MgSO, dugc loai bo bé“mg cach loc, va sau dé phén loc
duoc cd dac. San phdm thd duge 1am tinh khiét bang sac ky cot bay hoi dé tao
ra hop chét 15 dudi dang bot mau tréng (1,01 g, hiéu suét 60%).

'H-NMR (CDCl3) § (delta): 1,81 (4H, br), 2,61 (4H, br), 2,75 (2H, m), 3,56-
3,58 (2H, m), 3,823 (3H, s), 3,828 (3H, s), 4,98 (2H, s), 5,01 (2H, s), 6,87-6,92
(4H, m), 7,36-7,40 (4H, m), 7,47 (1H, s).

Budc (4): Hop chit 9 — Hop chét (I-3)

Dung dich cua hop chit 15 (0,89 g, 1,59 mmol) trong DMF (5 ml) duoc loai
khi, va sau d6 hop chét 9 (f=0,92) (1,54 g, 1,59 mmol) duogc thém vao dd, sau
d6 khudy & nhiét do trong phong trong 5 gid. DMF (10 ml) dugc thém tiép vao
do, dugc lam lanh téi -40°C, va sau d6 kali iodua (1,85 g, 11,1 mmol) va AcCl
(0,454 ml, 6,36 mmol) dugc thém vao do, sau do khuéy ¢ 0°C trong 2 gio.
Dung dich phan tmg duge dd vao trong nuéc da va AcOEt, va sau d6 NaHSOs
dwoc thém vao do, sau d6 tach dung dich ra. Sau khi chiét 1 lan tir 16p chira
nudc voi AcOEt, 16p hitu co dugce rira vo1 nude, va sau do rira voi nude mudi
b&o hoa. Lép hitu co duge lam khod trén MgSOy, sau d6 MgSO, dugc loai b
bang cach loc, va sau d6 phan loc dugc co dic va lam kho trong chan khong tao
ra hop chét 16 duéi dang bot mau vang cam. Chat nay duogc str dung cho phan
ting tiép theo ma khong cén tinh ché.

Toan bd lugng hop chit 16 thu dugc duge hoa tan trong diclometan (20 ml),
dugc lam lanh téi -40°C, va sau d6 anisol (1,74 ml, 15,9 mmol) va dung dich
2M AlCls-nitrometan (7,96 ml, 15,9 mmol) dugc thém 1an luot vao do, sau do
khudy & 0°C trong 90 phut. Trong khi duy tri nhiét do phan tmng & 0°C, i-Pr, O
dugc thém vao dung dich phan Gng, va sau d6 axit clohydric 2M dugc thém vao
dang giot nhd, sau dé khqu tron. Két qua la, chét khong tan xuét hién, va sau
do phén khong tan tao ra dugc tap hop va két tu. Sau khi phén ndi duoc loai bo,
i-Pr, O dugc thém vao khéi phén khong tan, sau do rua phé‘m khong tan, va sau
doé phén ndi dugc thai bo. Quy trinh nay dugc ldp lai vai lan. Nuée da va MeCN
duoc thém vao phén khong tan, sau d6 hoa tan nd, va sau d6 nhua HP duogc
thém vao, sau d6 1am bay hoi MeCN duéi ap suat giam. Hon hop dung dich tao
ra dugc 1am tinh khiét bang sic ky HP va ODS. Dung dich tao ra ctia hop chét
dugc c6 dédc trong chan khong, va sau d6 dugc dong khoé nhanh dé tao ra hop
chét (I-3) dudi dang bot mau tring (498 mg, hiéu suat 40%).
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Hop chét (I-3):

"H-NMR (DMSO-d¢) & (delta): 1,44 (3H, s), 1,45 (3H, s), 2,04-2,09 (4H, m),
3,28-3,54 (8H, m), 3,75-3,86 (2H, m), 3,92 (1H, d, J = 13,5 Hz), 5,05 (1H, d, J
= 13,5 Hz), 5,17 (1H, d, J = 5,1 Hz), 5,73 (1H, dd, ] = 4,8,8,1 Hz), 6,72 (1H, s),
6,98 (1H, s), 7,29 (2H, br), 8,58 (1H, m), 9,43 (1H, d, J = 8,1 Hz).

Phan tich nguyén t6 cho C3¢H;3ClL,N; 0448, -3,5H, 0

Theo ly thuyét: C,42,41; H, 4,74, Cl, 8,34; N, 11,54; S, 7,55 (%)
Theo thuc nghiém: C, 42,54; H, 4,80; Cl, 7,78; N, 11,58; S, 7,45 (%)
Vidu4

Téng hop hop chét (I-4)
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Budce (1): Hop chét 4 — Hop chét 18

Dung dich cta hop chét 4 (3,43 g, 8 mmol) trong DMA (35 ml) dugc thém
vao Et;N (1,55 ml, 11,2 mmol), dugc lam lanh té1 -15°C, va sau do6 MsCl
(0,810 ml, 10,4 mmol) duogc thém vao, sau d6 khudy & -15°C trong 1 gid. Hop
chat 17 (2,02 ml, 16 mmol) dugc thém vao do, sau do khuéy thém ¢ -15°C
trong 1 gio. Nudc va AcOEt dugc thém vao dung dich phan Ung, va sau do
duoc tach ra. Sau khi chiét 1 1an tir 16p chira nude voi AcOE, 16p hitu co dugce
rira v6i nude, va sau d6 rira véi nude mudi bao hoa. Lép hitu co duoc lam kho
trén MgSOy, sau d6 MgSO, dugc loai bd bé‘mg cach loc, va sau do phén loc
duoc ¢ dic. AcOi-Pr dugc thém vao cin, va sau dé chit rin duoc két taa duoc
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loc, dugc 1am kho trong chan khong dé tao ra hop chét 18 dudi dang chét rin
mau tréng (2,98 g, hi¢u suét 69%).

Hop chét 18:

"H-NMR (CDCl;) & (delta): 1,67 (4H, br), 1,77-1,81 (2H, m), 2,48 (4H, br),
2,62 (2H, t, J = 6,3 Hz), 3,55 (2H, q,J = 6,0 Hz), 3,80 (3H, s), 3,83 (3H, s), 4,94
(2H, s), 5,07 (2H, s), 6,84 (2H, d, J = 8,4 Hz), 6,90-6,93 (3H, m), 7,34-7,37 (SH,
m), 7,76 (1H, m).

Budc (2): Hop chat 9 — Hop chét (I-4)

Dung dich cta hop chit 18 (1,62 g, 3 mmol) trong DMF (8 ml) duogc loai
khi, va sau d6 hop chét 9 (f=0,92) (2,89 g, 3 mmol) duoc thém vao dé, sau dé
khudy & nhiét do trong phong trong 4,5 gio. DMF (16 ml) duoc thém tiép vao
do, dugc lam lanh téi -40°C, va sau do6 kali iodua (3,49 g, 21 mmol) va AcCl
(0,856 ml, 12 mmol) duoc thém vao d6, sau dé khudy & 0°C trong 1 gid. Dung
dich phan ftng duoc dd vao trong nudc dd va AcOEt, va sau dé NaHSO; dugce
thém vao, sau d6 tach dung dich ra. Sau khi chiét 1 1an tir 16p chira nude véi
AcOEt, 16p hitu co dugce rira véi nudce, va sau d6 rira véi nude mubi bdo hoa.
Lép hitu co duge lam khd trén MgSOy,, roi dén MgSO, duogc loai bo béng cach
loc, va sau d6 cd dac va lam kho trong chan khong dé tao ra hop chit 19 dudi
dang bdt mau nau. Chat nay duge str dung cho phan tng tiép theo ma khong can
tinh che.

Toan b luong hop chét 19 thu duoc dugce hoa tan trong diclometan (40 ml),
dugc lam lanh téi -40°C, va sau do anisol (3,28 ml, 30 mmol) va dung dich 2M
AlClz-nitrometan (15 ml, 30 mmol) dugc thém 1an luot vao do, sau dé khuéy 4]
0°C trong 2 gi¢. Trong khi duy tri nhi¢t do phan ing & 0°C, i-Pr, O duoc thém
vao dung dich phan tng, va sau d6 axit clohydric 2M dugc thém vao dang giot
nho vao do, sau d6 khudy tron. Két qua 1a, chét khong tan xuét hién, va sau do
phén khong tan tao ra dugc tdp hop va két tu. Sau khi phén ndi trén mat duoc
loai bo, i-Pr, O dugc thém vao khdi phén khong tan, sau do rira phén khong tan,
va sau do phﬁn ndi dugc thai bo. Quy trinh nay duoc lap lai vai 14n. Nude da va
MeCN duoc thém vao phén khong tan, sau d6 hoa tan no, va sau d6 nhua HP
duogc thém vao do, sau d6 1am bay hoi MeCN duéi ap suat giam. Hon hop dung
dich tao ra dugc 1am tinh khiét bé“lng sac ky HP va ODS. Dung dich tao ra cua
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hop chit duoc ¢6 dic trong chan khong, va sau d6 duge dong kho nhanh dé tao
ra hop chét (I-4) dudi dang bot mau trang (0,56 g, hidu suat 24%).

Hop chét (I-4):

"H-NMR (DMSO-ds) & (delta): 1,21 (3H, s), 1,22 (3H, s), 1,72-1,82 (6H, m),
3,19 (8H, m), 3,64 (2H, d, J = 16,8 Hz), 3,71 (1H, d, J = 13,8 Hz), 4,68 (1H, d, J
= 14,1 Hz), 4,94 (1H, d, J = 5,1 Hz), 5,50-5,55 (1H, m), 6,49 (1H, s), 6,53 (2H,
d, J = 3.3 Hz), 7,07 (2H, br), 8,17 (1H, m), 9,04 (1H, br), 9,20 (1H, d, J = 8,7),
9,90 (1H, br).

Phan tich nguyén té cho CsHs¢ CIN;O;S; -4,6H, 0

Theo ly thuyét: C, 43,85, H, 5,37, Cl, 4,18; N, 11,55; S, 7,55 (%)
Theo thuc nghiém: C, 43,81; H, 5,19; Cl, 5,63; N, 11,58; S, 7,36 (%)
Vidu5s

Tdng hop hop chit (I-5)
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Bude (1):

Dung dich ctua hop chét 18 (1,62 g, 3 mmol) trong DMF (9 ml) dugc loai
khi, va sau do hop chét 7 (2,80 g, 3 mmol) dugc thém vao do, sau do khuéy o
nhiét do trong phong trong 4,5 gio. DMF (18 ml) duoc thém tiép vao do, duoc
lam lanh t&i1 -40°C, kali iodua (3,49 g, 21 mmol) va AcCl (0,856 ml, 12 mmol)
dugc thém vao, sau d6 khudy & 0°C trong 2 gid. Nude dd va AcOEt dugc db
vao trong dung dich phan tng, va sau d6 NaHSO; duoc thém vao, sau do tadch
dung dich ra. Sau khi chiét 1 14n tir 16p chira nuée véi AcOEt, 16p hitu co duoc
rira v6i nude, va sau do rira véi nude mudi bao hoa. Lép hitu co duge lam kho
trén MgSOy, roi dén MgSO, dugc loai bod béng cach loc, va sau do6 co6 dic va
lam kho trong chan khong dé tao ra hop chét 20 dudi dang bot mau nau. Chét
nay duogc str dung cho phan tng tiép theo ma khong can tinh ché.

Toan bd lugng hop chét 20 thu duoc dugc hoa tan trong diclometan (40 ml),
dugc lam lanh t6i -40°C, va sau d6 anisol (3,28 ml, 30 mmol) va dung dich 2M
AlCls-nitrometan (15 ml, 30 mmol) dugc thém vao lan luot, sau d6 khuéy 0 0°C
trong 3 gio. Trong khi duy tri nhiét d§ phan g & 0°C, i-Pr, O dugc thém vao
dung dich phan Gng, va sau doé axit clohydric 2M dugc thém vao dang giot nho
vao d6, sau d6 khudy tron. Két qua 13, chat khong tan xudt hién, va sau d6 phén
khong tan tao ra dugc tap hop va két tu. Sau khi phén ndi trén mat duoc loai bo,
khdi phan khong tan duge thém vao i-Pr, O, sau d6 rira phan khong tan, va sau
do phﬁn ndi dugc thai bé. Quy trinh nay dugc lap lai vai 1an. Nuée da va MeCN
dugc thém vao phan khong tan dé hoa tan, va sau d6 nhya HP dugc thém vao
d6, sau d6 lam bay hoi MeCN duéi 4p sudt giam. Hon hop dung dich tao ra
duoc lam tinh khiét bang sic ky HP va ODS. Dung dich tao ra ctia hop chét
duoc co dic trong chan khong, va sau d6 dwoc dong khd nhanh dé tao ra hop
chat (I-5) dudi dang bot mau vang nhat (188 mg, hiéu suit 8%).

Hop chét (I-5):

"H-NMR (DMSO-ds) & (delta): 1,46 (6H, s), 1,95-2,07 (6H, m), 3,27-3,37
(8H, m), 3,77-3,83 (3H, m), 5,02 (1H, d, J = 14,1 Hz), 5,08 (1H, d, ] = 4,8 Hz),
5,64 (1H, dd, J = 4,8,8.4 Hz), 6,71-6,79 (2H, m), 8,20 (2H, br), 8,50 (1H, m),
9,23 (1H, br), 9,50 (1H, d, T =7,5).

Phan tich nguyén té cho CsHss CINgO;4S, -4,5H, O
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Theo ly thuyét: C, 42,48; H, 5,23; Cl, 4,18; N, 13,21; S, 7,56 (%)

Theo thuc nghiém: C, 42,64; H, 5,09; Cl, 3,91; N, 13,07; S, 7,17 (%)

Vidu6
Téng hop hop chat (I-6)
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Budc (1): Hop chét 4 — Hop chit 22

Dung dich ctia hop chét 4 (2,57 g, 6 mmol) trong DMA (25 ml) duoc thém
vao Et; N (1,16 ml, 8,4 mmol), dugc lam lanh t&i -15°C, va sau d6 MsCl (0,608
ml, 7,8 mmol) duoc thém vao, sau d6 khudy & -15°C trong 50 phut. Hop chit 21
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(1,81 g, 12 mmol) duoc thém vao dé, sau dé khudy thém & -15°C trong 70 pht.
Nuédce va AcOEt dugc thém vao dung dich phan ting, sau dé tdch dung dich. Sau
khi chiét 1 1an tir 16p chita nude véi AcOE, 16p hitu co duge rira véi nude, va
sau do6 rira voi nuwde mudi bio hoa. Lop hitu co duge 1am khd trén MgSO,, sau
do MgSO, dugc loai bod b?mg cach loc, va sau d6 duoc cd diac. San phém tho
duoc két hop voi hop chat 22 chua tinh khiét (4 mmol), ma da dugc tong hop &
chd khéc, va sau d6 duoc lam tinh khiét béng sAc ky cot bay hoi dé tao ra hop
chét 22 dudi dang chit dau mau vang (4,87 g, hiéu suét 84%).

Hop chét 22:

'"H-NMR (CDCl;) & (delta): 1,68 (2H, s), 1,77-1,80 (2H, m), 2,28-2,30 (2H, m),
2,53-2,60 (3H, m), 2,75 (1H, t, T =7.2), 2,81 (1,5H, s), 3,12 (1,5H, s), 3,17 (1H,
m), 3,79 (3H, s), 3,83 (3H, s), 4,97 (2H, s), 5,05 (2H, s), 6,80-6,84 (2H, m),
6,89-6,97 (4H, m), 7,31-7,36 (4H, m).

Budc (2): Hop chat 9 — Hop chét (I-6)

Dung dich ctia hop chat 22 (f = 0,95) (1,70 g, 3 mmol) trong DMF (8 ml)
duogc loai khi, va sau d6 hop chét 9 (f=10,92) (2,89 g, 3 mmol) dugc thém vao
do6, sau d6 khudy & nhiét do trong phong trong 4 gio. DMF (16 ml) dugc thém
tiép vao do, dugc lam lanh t6i -40°C, va sau doé kali iodua (3,49 g, 21 mmol) va
AcCl (0,856 ml, 12 mmol) dugc thém vao dé, sau do khuéy ¢ 0°C trong 1 gio.
Nude da va AcOEt duge dd vao dung dich phan tng, va sau d6 NaHSO; dugc
thém vao, sau d6 tach dung dich ra. Sau khi chiét 1 lan tir 16p chtra nudc véi
AcOEt, 16p hitu co dugce rira véi nude, va sau do rira voi nude mubi bdo hoa.
Lép hitu co duge 1am kho trén MgSOy, sau d6 MgSO, dugc loai b béng cach
loc, va sau do c6 dac va lam kho trong chén khong dé tao ra hop chét 23 dudi
dang bot mau vang cam. Chat nay duoc sir dung cho phan ung tiép theo ma
khong can tinh ché.

Toan bd Iuong hop chéit 23 thu duoc dugc hoa tan trong diclometan (40 ml),
dugc lam lanh téi -40°C, va sau do anisol (3,28 ml, 30 mmol) va dung dich 2M
AlClz-nitrometan (15 ml, 30 mmol) dugc thém 1an luot vao do, sau do khuéy 4]
0°C trong 1 gio. Trong khi duy tri nhi€t d phan tng & 0°C, i-Pr, O dugc thém
vao dung dich phan Gng, va sau do axit clohydric 2M dugc thém vao dang giot
nho vao do, sau do khuéy tron. Két qua 1a, chét khong tan xudt hién, va sau dé
phén khong tan tao ra dugc tap hop va két tu. Sau khi phﬁn ndi trén mat duoge
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loai bd, i-Pr, O duogc thém vao khéi phﬁn khong tan, sau do6 rira ph?m khong tan,
va sau do phf?m ndi duoc thai bo. Quy trinh nay dugc lap lai vai 1an. Nudce da va
MeCN duogc thém vao phén khong tan, sau do6 hoa tan nod, va sau d6 nhua HP
duogc thém vao dé, sau d6 1am bay hoi MeCN duéi 4p suét giam. Hon hop dung
dich tao ra dugc 1am tinh khiét béng sic ky HP va ODS. Dung dich tao ra cia
hop chét duoc co dic trong chan khong, va sau d6 duge dong kho nhanh dé tao
ra hop chit (I-6) dudi dang bot mau tréng (0,94 g, hidu suét 41%).

Hop chét (I-6):

"H-NMR (DMSO-dg) & (delta): 1,43 (3H, s), 1,44 (3H, s), 2,06 (4H, m), 2,80
(3H, s), 3,43 (8H, br), 3,71-3,87 (2H, m), 3,99 (1H, d, J = 13,5 Hz), 5,03 (1H, d,
J=13,5 Hz), 5,15 (1H, d, ] = 5,1 Hz), 5,72 (1H, dd, J = 5,1, 8,4 Hz), 6,56 (1H,
d,J=8,1 Hz), 6,71 (1H, s), 6,80 (1H, d, J = 8,1 Hz), 7,27(2H, br), 9,43 (1H, d, J
= 8,1 Hz).

Phén tich nguyén t6 cho C5;H;6CIN; 0, (S, 4,2H, O

Theo ly thuyét: C,44,22; H, 5,32, Cl, 4,21; N, 11,65; S, 7,62 (%)
Theo thuc nghiém: C, 44,20; H, 5,32; Cl, 4,25; N, 11,73; S, 7,84 (%)
Vidu7

Tdéng hop hop chit (I-7)
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Budc (1): Hop chét 7 — Hop chit (I-7)

Dung dich cta hop chit 22 (f = 0,95) (1,70 g, 3 mmol) trong DMF (8 ml)
duoc loai khi, va sau d6 hop chét 7 (2,80 g, 3 mmol) dugc thém vao do, sau doé
khudy & nhiét d6 trong phong trong 4 gio. DMF (16 ml) dugc thém tiép vao do,
dugc lam lanh téi -40°C, va sau d6 kali iodua (3,49 g, 21 mmol) va AcCI (0,856
ml, 12 mmol) dugc thém vao, sau do khuéy & 0°C trong 1,5 gio. Dung dich
phan Ung duogc db vao trong nudc da va AcOEt, va sau d6 NaHSO; dugc thém
vao, sau do tach dung dich ra. Sau khi chiét 1 1an tr 16p chira nudce voi AcOE,
16p hitu co duoc rira v6i nude, va sau do rira véi nude mudi bio hoa. Lop hiru
co dugc lam kho trén MgSQOy, sau do MgSO, duoc loai bo béng cach loc, va
sau d6 c¢o ddc va lam kho trong chan khong dé tao ra hop chét 24 dudi dang bot
mau nau. Chit nay duoc str dung cho phan ung tiép theo ma khong can tinh ché.

Toan bd luong hop chét 24 thu dugc duge hoa tan trong diclometan (40 ml),
dugc lam lanh t61 -40°C, va sau do anisol (3,28 ml, 30 mmol) va dung dich 2M
AlCl;-nitrometan (15 ml, 30 mmol) dugc thém vao lan luot, sau d6 khuéy 0 0°C
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trong 1 gio. Trong khi duy tri nhiét do phan Ung & 0°C, i-Pr, O dugc thém vao
dung dich phéan tng, va sau dé axit clohydric 2M dugc thém vao dang giot nho
vao do, sau dé khuéy tron. Két qua 14, chét khong tan xuét hién, va sau do phén
khong tan tao ra dugc tép hop va két tu. Sau khi phén ndi trén mit dugce loai bo,
i-Pr, O duoc thém vao khdi phan khong tan, sau do6 rira phan khong tan, va sau
d6 phan ndi duge thai bé. Quy trinh nay dugc lap lai vai 1an. Nude d4 va MeCN
duogc thém vao phén khong tan dé hoa tan no, va sau d6 nhya HP duogc thém
vao do6, sau d6 1am bay hoi MeCN duéi 4p suit giam. Hon hop dung dich tao ra
duoc 1am tinh khiét béng séc ky HP va ODS. Dung dich tao ra cia hgp chét
duoc cd ddc trong chan khong, va sau dé dugce dong kho nhanh dé tao ra hop
chét (I-7) duéi dang bot mau tring (0,78 g, hiéu suit 34%).

Hop chét (1-7):

'H-NMR (DMSO-ds) & (delta): 1,47 (6H, s), 2,07 (4H, br), 2,82 (3H, s), 3,35-
3,57 (8H, m), 3,76-3,88 (2H, m), 4,01 (1H, d, J = 12,9 Hz), 5,06 (1H, d, J = 13,5
Hz), 5,16 (1H, d, J = 5,1 Hz), 5,73 (1H, dd, J = 5,4,8,4 Hz), 6,58 (1H, d, ] = 7.8
Hz), 6,82 (1H, d, J = 8,1 Hz), 8,21(2H, br), 9,49 (1H, d, J = 8.,4).

Phan tich nguyén té cho C5oH;sCINgO;4S, 4,1H, O

Theo ly thuyét: C, 42,84; H, 5,18; Cl, 4,22; N, 13,32; S, 7,62 (%)
Theo thyc nghiém: C, 42,81; H, 5,10; Cl, 4,30; N, 13,36; S, 7,77 (%)
Vidu8

Tbng hop hop chét (I-8)
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Budc (1): Hop chét 25 — Hop chét 27

Dung dich cta hop chét 26 (1,25 g, 7,0 mmol) trong dimetylaxetamit (12
ml) dugc thém vao trietylamin (2,43 ml, 17,5 mmol), dugc lam lanh téi -15°C,
va sau d6 metansulfonyl clorua (0,35 ml, 4,55 mmol) duoc thém vao, sau dé
khudy trong 1 gid & -15°C. Sau d6 dung dich ctia hop chit 25 trong
dimetylaxetamit (5 ml) duoc thém vao do, tiép d6 khudy trong 1 gio. Dung dich
phén Ung dugc thém vao etyl axetat (50 ml) va dung dich natri hydro cacbonat
5%. Lop hitu co dugce rira voi nude, rira voi nudce mudi bdo hoa, duge lam kho
trén magié sulfat, duge loc, va sau dé bay hoi trong &p suét giam. Isopropyl ete
duoc thém vao cian dé két tha chit rin, va sau dé thu thap dé tao ra hop chét 27
(1,90g, hiéu suit 98%).

Hop chat 27:
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"H-NMR (CDCl;) & (delta): 1,48-1,85 (8H, m), 2,63-2,75 (6H, m), 3,40-3,50
(2H, m), 3,80 (3H, s), 3,83 (3H, s), 6,80-6,84 (2H, m), 6,85-7,00 (3H, m), 7,15-
7,20 (1, m), 7,32-7,37 (m, 3H), 7,48-7,52(1H, m).

Bude (2): Hop chat 28 — Hop chét 29 — Hop chét (I-8)

Hop chét 28 (888 mg, 1 mmol) va hop chat 27(553 mg, 1 mmol) dugc hoa
tan trong dimetylformamit (2 ml), sau d6 khudy & nhiét do trong phong trong 3
gi0. Dimetylformamit (2 ml) va kali iodua (1,16 g, 7 mmol) dugc thém vao do,
dugc 1am lanh té1 -40°C, va sau do6 axetyl clorua (0,285 ml, 4 mmol) dugc thém
vao do, sau d6 khudy & 0°C trong 1 gid. Dung dich phan tng dugc thém vao
nude va etyl axetat. Lop hitu co duoc rira voi nude, rira véi nude mudi bio hoa,
duoc 1am kho trén magié sulfat, dugc loc, va sau d6 bay hoi trong ap sudt giam
dé tao ra hop chét 29 duéi dang bot.

Hop chat 29 dugc hoa tan trong metylen clorua (10 ml) va anisol (1 ml),
dugc lam lanh t&i -40°C. Dung dich 2M AlCl3-nitrometan (5 ml) duoc thém vao,
sau d6 khudy & 0°C trong 50 phat. Dung dich phan tng dugc thém vao dung
dich nuéec HCI 2M (60 ml), axetonitril (50 ml), va ete (100 ml). Lép chira nude
duogc rira véi ete, dugce cd dic trong chan khong, va sau do dem di sic ky cot
HP-20SS rira giai hop chit mong mubn véi axetonitril-nuée. Cac phan doan ria
giai thu hoi duoc duge cd dic trong chén khong. Dung dich da c6 dac duoc
d6ng kho nhanh dé tao ra hop chit (I-8) dudi dang bot mau trang (252 mg, hiéu
suét 32%).

Hop chit (I-8):

'H-NMR (D, 0) & (delta): 1,49 (3H, s), 1,50 (3H, s), 1,60-1,80 (4H, m), 1,82-
2,10 (4H, m), 3,39-3,70 (6H, m), 3,72-3,85 (4H, m), 3,93 (1H, d, J = 13,8 Hz),
4,14 (1H, d, J = 13,8 Hz), 5,36 (1H, d, J = 5,1 Hz), 5,87 (1H, d, ] = 5,1 Hz),
6,70-6,72 (2H, m), 6,98 (1H, s).

Phan tich nguyén té) cho C3 2 H3 8 C1N7 01 0 Sz ‘4,8H2 O
Theo ly thuyét: C, 44,34; H, 5,54; Cl,4,09; N, 11,31; O, 27,32; S, 7,40 (%)
Theo thuc nghiém: C, 44,51; H, 5,39; Cl, 3,79; N, 11,30; S, 7,44 (%)

Vidu9
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Téng hop hop chét (1-9)
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Bude (1): Hop chét 30 — Hop chét 32

Dung dich cua hop chéat 31 (2 g, 28,1 mmol) trong THF (10 ml) dugc thém
vao hop chét 30 (5,41 g, 42,2 mmol), sau d6 khudy & nhiét do trong phong trong
2 gio. Etyl axetat va nudc duge thém vao do, sau do chiét tir 16p nude bang etyl
axetat, va sau d6 16p hitu co duoc rira véi nude mudi bao hoa. Lép hitu co dugce
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lam kho trén magié sulfat, dugc loc, va sau do dugc c6 dic trong chan khong dé
tao ra hop chét 32 (4,98 g, hi¢u sudt 89%).

Hop chét 32:

'H-NMR (CDCly) 8 (delta): 1,46 (9H, s), 1,74-1,80 (4H, m), 2,40-2,60 (m, 6H),
2,70-2,75 (m, 2H).

Budc (2): Hop chit 32 — Hop chét 33

Dung dich ctia hop chét 32 (4,98 g, 25 mmol) trong metylen clorua (20 ml)
duoc thém vao axit trifloaxetic (20 ml), tiép d6 khudy qua dém. Sau khi c6 dic
trong chan khong, HCI 4M trong dung dich etyl axetat (9,37 ml, 37,5 mmol)
dugc thém vao d6. Chét ran duoc két tua cua hop chét 33 duoc rira voi etyl
axetat (3,74 g, hi¢u suat 83%).

Hop chét 33:

'H-NMR (D, 0) § (delta): 1,95-2,20 (41, m), 2,84-2,89 (2H, m), 3,10-3,20 (2H,
m), 3,44-3,52 (2H, m), 3,62-3,80 (2H, m).

Buée (3): Hop chat 34 — Hop chét 35

Dung dich ctia hop chit 34 (7,08 g, 17,9 mmol) trong etyl axetat (350 ml) va
metylen clorua (100 ml) dugc loai khi dudi ap suat giam, va sau do thay thé voi
nito. Paladi dioxit (350 mg, 1,54 mmol) dugc thém vao dd, sau dé hydro hoa.
Sau 2 gi0, dung dich phan tng dugc loc, va sau do phén loc dugc lam bay hoi
duéi ap suit giam. Isopropyl ete duoc thém vao can dé két tia chét rén, va sau
d6 thu thap chat ran két tia dé tao ra hop chat 35 (5,64 g, hiéu sudt 86%).

Hop chét 35:

'H-NMR (CDCls) § (delta): 3,80 (3H, s), 3,81 (3H, s), 4,94 (2H, s), 5,01 (2H,
s), 6,18-6,23 (1H, m), 6,30-6,32 (1H, m), 6,72-6,78 (1H, m), 6,80-6,90 (4H, m),
7,26-7,42 (4H, m).

Budc (4): Hop chét 33 + Hop chit 35 — Hop chét 36

Dung dich ctia hop chét 33 (359 mg, 2 mmol) trong dimetylaxetamit (6 ml)
dugc thém vao trietylamin (1,38 ml, 10 mmol), dugc lam lanh téi -15°C, va sau
do metansulfonyl clorua (0,21 ml, 2,80 mmol) dugc thém vao, sau do khuéy
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trong 1 gio ¢ -15°C. Dung dich cua hop chét 35 trong dimetylaxetamit (5 ml)
duoc thém vao, va sau do dung dich dugce lam Am t&i nhiét do trong phong. Etyl
axetat (50 ml) dugc thém vao trong dung dich phan ung va dung dich natri
hydro cacbonat 5% dugc thém vao. Lép hitu co dugc rira véi nude, rira véi
nude mudi bo hoa, duge 1am kho trén magié sulfat, duoc loc, va sau d6 bay hoi
trong 4p suét giam. Can dugc lam tinh khiét bing sic ky cot gel silica dé tao ra
hop chit 36 (266 mg, hidu suit 27%).

Hop chét 36:

"H-NMR (CDCl;) & (delta): 1,82-1,87 (4H, m), 2,50-2,60 (2H, m), 2,62-2,66
(4H, m), 2,80-2,86 (m, 2H), 3,79(3H, s), 3,80(3H, s), 5,02 (2H, s), 5,07 (2H, s),
6,70-6,90 (m, 6H), 7,29-7,50 (SH, m).

Budc (5): Hop chét 28 + Hop chéit 36 — Hop chit (1-9)

Hop chat 28 (517 mg, 0,54 mmol) va hop chét 36 (266 mg, 0,54 mmol)
dugc hoa tan trong dimetylformamit (4 ml), sau d6 khudy & nhiét do trong
phong trong 3 gid. Dimetylformamit (3 ml) va kali iodua (630 mg, 3,79 mmol)
dugc thém vao do, dugc lam lanh téi -40°C, va sau dé axetyl clorua (0,155 ml,
2,17 mmol) duge thém vao d6, sau d6 khudy & 0°C trong 1 gid. Sau d6 phospho
tribromua 1M trong dung dich metylen clorua (1,08 ml) dugc thém tiép vao d6
& 0°C, sau d6 khudy trong 30 phut. Dung dich phén ung dugc thém vao nuéde va
etyl axetat. L&p hitu co duoc rira voi nuée, rira voi nude mudi bio hoa, duogc
lam kho trén magié€ sulfat, dugc loc, va sau do bay hoi trong ap suét giam dé tao
ra hop chét 37 dudi dang bot.

Hop chét 37 duoc hoa tan trong metylen clorua (10 ml) va anisol (0,6 ml),
dugc lam lanh téi -40°C. Dung dich 2M AICl;-nitrometan (2,7 ml) dugc thém
vao d6, sau d6 khudy ¢ 0°C trong 50 phut. Dung dich phan Ung dugc thém vao
dung dich nudc HCI 2M (60 ml), axetonitril (50 ml), va ete (100 ml). L6p chia
nude duge rira véi ete, sau d6 co dic trong chan khong, va sau d6 dem di sic ky
cot HP-20SS, sau d6 rira giai hop chit mong mudn véi axetonitril-nuée. Cac
phéan doan rira giai thu hdi duoc duoc ¢d dic trong chan khong. Dung dich da co
dic duoc dong kho nhanh dé tao ra hop chit (I-9) dué6i dang bot mau tréng (129
mg, hiéu suét 33%).

Hop chit (I-9):

-03-



22652

"H-NMR (D, 0) 5 (delta): 1,49 (3H, s), 1,50 (3H, s), 2,10-2,30 (4H, m), 2,80-
3,12 (2H, m), 3,41-3,80 (8H, m), 4,02 va 3,92 (2H, ABq, J = 15,5 Hz), 5,34
(1H, d, J = 4,8 Hz), 5,84 (1H, d, ] = 4,8 Hz), 6,77-6,80 (1H, m), 6,83-6,96 (11,
m), 6,90-6,98 (2H, m).

Phan tich nguyén t6 cho C5oHssN;0; ¢S5 *4,6H, O

Theo ly thuyét: C, 45,00; H, 5,56; N, 12,25; 0, 29,18; S, 8,01 (%)

Theo thuc nghiém: C, 45,02; H, 5,39; N, 12,35; S, 7,92 (%)

Vidu 10

Téng hop hop chit (I-10)

[Cong thuc 71]
[ O;JI/LU b

>kCozH 0“0
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T T

) L3
N HoN OPMB N JI§
NN 2 N AN OPMB
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Bude (1): Hop chat 39 + Hop chit 38 — Hop chit 40

Hop chit 39 (914 mg, 2,5 mmol) dugc thém vao tetrahydrofuran (100 ml),
duoc 1am lanh tGi 0°C. Triphosgen (297 mg, 1 mmol) va trietylamin (0,52 ml,
3,75 mmol) dugc thém vao, sau d6 khudy & nhiét do trong phong trong 30 phut.
Sau khi lam lanh t&1 0°C mot 14n nita, trietylamin (0,52 ml, 3,75 mmol) va hop
chit 38 (314mg, 2,75mmol) dugc thém vao, sau dé khuéy ¢ nhi¢t do trong
phong trong 30 phut. Etyl axetat(50 ml) va dung dich natri hydro cacbonat 5%
dugce thém vao dung dich phan ung. Sau khi chiét tir 16p chita nudc véi etyl
axetat, 16p hitu co dugce rira véi nude mudi bdo hoa, duge lam kho trén magié
sulfat, duoc loc, va sau d6 bay hoi trong 4p sudt giam. Isopropyl ete sau d6
duoc thém vao can dé két tia chit ran. Thu thap chét ran két tia dé tao ra hop
chét 40 (1,06 g, hiéu suit 84%).

Hop chit 40:

'H-NMR (CDCly) § (delta): 1,62-1,68 (4H, m), 2,43-2,55 (4H, m), 2,62 (2H, t,
J=57Hz),3,31 (2H, dd, J=5,1, 11,1 Hz), 3,79 (3H, s), 3,80 (3H, s), 5,00 (2H,
s), 5,03 (2H, s), 6,60-6,69 (1H, m), 6,82-6,88 (SH, m), 7,11-7,13 (1H, m), 7,27-
7,37 (4H, m).

Budc (2): Hop chat 28 — Hop chit 41 — Hop chit (I-10)

Hop chét 28 (955 mg, 1 mmol) va hop chat 40 (506 mg, 1 mmol) duoc hoa
tan trong dimetylformamit (4 ml), sau d6 khudy & nhiét d6 trong phong trong 3
gi0. Dimetylformamit (3 ml) va kali iodua (630 mg, 3,79 mmol) dugc thém vao
do, dugc lam lanh t6i -40°C, va sau do axetyl clorua (0,155 ml, 2,17 mmol)
duoc thém vao do, sau d6 khudy & 0°C trong 1 gid. Nude va etyl axetat duoc
thém vao dung dich phan Ung. Lép hitu co dugce rira véi nude, rira voi nude
mubi bdo hoa, dugc lam kho trén magié sulfat, dugc loc, va sau d6 bay hoi
trong &p suit giam dé tao ra hop chit 41 (738 mg) dudi dang bot.

Hop chét 41 (1,38 g) dugc hoa tan trong metylen clorua (10 ml) va anisol (1
ml), dugc lam lanh téi -40°C. Dung dich 2M AICl;3-nitrometan (5 ml) sau do
duoc thém vao, sau d6 khudy & 0°C trong 50 phut. Dung dich nuéc HCI 2M (60
ml), axetonitril (50 ml), va ete (100 ml) sau d6 dugc thém vao dung dich phan
ng. Lop chira nude dugce rira véi ete, sau d6 co dic trong chan khong, va sau
d6 dem di sic ky cot HP-20SS, sau d6 rira giai hop chét mong muén voi
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axetonitril-nudc. Cac phan doan rtra gidi thu hdi dugc duge co dic trong chan
khong. Dung dich da c6 dic duoc dong khd nhanh dé tao ra hop chat (I-10)
duéi dang bt mau trang (98,3 mg, hiéu sudt 13%).

Hop chét (1-10):

"H-NMR (D, 0) & (delta): 1,48 (3H, s), 1,49 (3H, s), 2,12-2,20 (4H, m), 3,20-
3,80 (10H, m), 3,90 (1H, d, J = 16,8 Hz), 4,04 (1H, d, J = 16,8 Hz), 5,32 (1H, d,
J=4,8 Hz), 5,84 (1H, d, J = 4,8 Hz), 6,60-6,70 (1H, m), 6,80-6,85 (2H, m), 6,96
(1H, s).

Phén tich nguyén t6 cho C30H34Ng O S,4,6H, O

Theo ly thuyét: C, 44,18; H, 5,59; N, 13,74; O, 28,64; S, 7,86 (%)
Theo thue nghiém: C, 44,26; H, 5,38; N, 13,74; S, 7,56 (%)
Vidull

Téng hop hop chét (I-11)
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[Cong thuc 72]
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Budc (1): Hop chat 42 — Hop chat 43 — Hop chit 45

Dung dich cia hop chat 42 (2,77 g, 10 mmol) trong metylen clorua (12 ml)
dugc lam lanh té1 0°C, va sau d6 metylhydrazin (0,53 ml, 10 mmol) dugc thém
vao do, tiép do khudy trong 30 phit. Dung dich phan tmg dugc loc, va sau d6
dugc cb dic cho téi khi phan loc con khoang 1 nira thé tich. Sau khi metanol
(25 ml) duoc thém vao d6 duoc lam lanh téi 0°C, hop chit 44 (2,72 g, 10
mmol) duoc thém vao do, sau d6 khudy trong 30 phut va sau d6 khudy & nhiét
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do trong phong trong 90 phit. Sau do etyl axetat (200 ml) va dung dich 0,2M
HCI duoc thém vao dé. Lép hitu co duoc rira véi nuéde, rira voi nude mudi bio
hoa, dugc lam kho trén magié sulfat, dugc loc, va sau d6 bay hoi trong ap suét
giam. Can duogc thém vao ete, va sau do thu thap chét rin két tta dé tao ra hop
chét 45 (3,22 g, hiéu suit 80%).

Hop chit 45:

"H-NMR (DMSO-d;) & (delta): 1,42 (9H, s), 1,47 (9H, s), 4,62 (2H, s), 7,41
(1H, s).

Budc (2): Hop chit 45 — Hop chét 47

Dung dich cta hop chit 45 (3,22 g, 8,02 mmol) trong dimetylaxetamit (30
ml) dugc thém vao trietylamin (1,45 ml, 10,4 mmol), dugc lam lanh téi -15°C.
Metansulfonyl clorua (0,75 ml, 9,63 mmol) dugc thém vao, tiép doé khqu trong
15 phut, va sau d6 N-metylmorpholin (1,76 ml, 16,0 mmol) va hop chit 46
(3,09 g, 7,62 mmol) dugc thém vao dé, sau d6 khudy trong 1 gidy. Sau do etyl
axetat (200 ml) va axit clohydric loang dugc thém vao d6. Lép hitu co duge
tach ra, rnira voi dung dich nudc natri hydro cacbonat 5%, rira véi nudce, rira véi
nude mudi bio hoa, duoc 1am kho trén magié sulfat, dugc loc, va sau dé bay hoi
trong 4p suét giam. Can duoc 1am tinh khiét bang sic ky cot gel silica dé tao ra
hop chét mong mudn (5,28 g, hi¢u suét 88%).

Hop chat 47:

"H-NMR (CDCl;) & (delta): 1,42 (9H, s), 1,49 (9H, s), 3,61 va 3,48 (2H, ABq,
J=18,0 Hz), 3,81 (3H, s), 4,47 (2H, s), 4,77 va 4,72 (2H, ABq, J = 17,1 Hz),
5,05 (1H, d, J = 4,8 Hz), 5,20 (1H, d, J = 12,0 Hz), 5,25 (1H, d, J = 12,0 Hz),
5,93 (1H, dd, J = 4.8, 8,7 Hz), 6,87-6,91 (2H, m), 7,33-7,37 (m, 3H), 8,10-8,15
(1H, br), 8,74 (1H, d, J = 8,7 Hz).

Budc (3): Hop chét 47 — Hop chét 48

Dung dich ctia hop chét 47 (5,28 g, 7,02 mmol) trong metylen clorua (50
ml) dugc lam lanh téi -40°C, va sau d6 axit m-cloperbenzoic (1,62 g, 7,02
mmol) dugc thém vao, sau d6 dugce lam Am tir -40°C dén -10°C mdt céach tur tir.
Dung dich nudc natri thiosulfat 5% dugc thém vao dé dimg phan tng. Metylen
clorua dugc 1am bay hoi trong 4p suét giam, va sau dé etyl axetat va nudc duogc
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thém vao d6. Ldp hitu co duge rira véi dung dich nudce natri hydro cacbonat 5%,
rira v6i nude mudi bdo hoa, duoc 1am kho trén magié sulfat, dugc loc, va sau do
bay hoi trong ap suat giam. Chét nay dugc st dung cho phan tng tiép theo ma
khong can tinh ché. Luong thu duoc 1a 5,39 g (hiéu suét 100%).

Hop chit 48:

"H-NMR (CDCl;) § (delta): 1,42 (9H, s), 1,54 (9H, s), 3,40 (1H, dd, J = 1,5,
18,3 Hz), 3,80 (1H, d, ] = 18,3 Hz), 4,22 (1H, d, J = 12,6 Hz), 4,57 (1H, dd, J =
1,5, 4,8 Hz), 4,74 (2H, s), 5,10 (1H, d, J = 12,6 Hz), 5,24 (1H, d, J = 12,0 Hz),
5,29 (1H, d, J = 12,0 Hz), 6,07 (1H, dd, J = 4,5 , 9,2 Hz), 6,88-6,92 (2H, m),
7,34-7,37 (2H, m), 8,38 (1H, d, J =9,2 Hz).

Budc (4): Hop chét 48 — Hop chat 49

Hop chit 48 (5,39 g, 3,15 mmol) trong THFE (60 ml) duoc lam lanh t6i
15°C, va sau d6 kali iodua (3,15 g, 21,05 mmol) duoc thém vao, tiép dé khudy
trong 1 git. Sau do etyl axetat va dung dich nuéc natri thiosulfat 5% dugc thém
vao do. Lop hitu co dugce rira véi nude, raa voi nude mudi bio hoa, duge 1am
kho trén magié sulfat, duoc loc, va sau d6 bay hoi trong 4p sudt giam. Chét nay
duoc str dung cho phan tng tiép theo ma khéng cén tinh ché. Luong thu dugc la
5,42 g (hiéu suat 90%).

Hop chat 49:

'"H-NMR (CDCly) & (delta): 1,41 (9H, s), 1,50 (9H, s), 3,55 (1H, d, J = 18,0
Hz), 3,72 (1H, d, J = 18,0 Hz), 3,80 (3H, s), 4,17 (d, 1H, J = 9,6 Hz), 4,57 (1H,
d,J=4,5Hz), 4,71 (2H, s), 4,79 (1H, d, T = 9,6 Hz), 5,24 (1H, d, ] = 11,7 Hz),
530 (1H, d, J = 11,7 Hz), 6,02 (1H, dd, J = 4,5, 9,6 Hz), 6,80-6,92 (2H, m),
7,24-7,39 (3H, m), 8,36 (d, 1H, J = 9,6 Hz).

Bude (5): Hop chét 49 + Hop chit 50 — Hop chét 51

Hop chit 49 (1,85 g, 2 mmol) va hop chét 50 (1,05 g, 2 mmol) duoc hoa tan
trong dimetylformamit (2 ml), sau d6 khudy & nhiét d6 trong phong trong 2 gid.
Dimetylformamit (4 ml) va kali iodua (2,32 g, 14mmol) dugc thém vao do,
dugc 1am lanh téi -40°C, va sau do axetyl clorua (0,571, 8,00 mmol) dugc thém
vao, sau d6 khudy & 0°C trong 1 gid. Dung dich phan tng dugc thém vao nudce
va etyl axetat. Lop hitu co dugc rira voi nude, rira voi nudc mudi bao hoa, duogc
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lam kho trén magié sulfat, dugc loc, va sau d6 bay hoi trong 4p suét giam dé tao
ra hop chit 51 dudi dang bot.

Hop chét 51 duoc hoa tan trong metylen clorua (20 ml) va anisol (2 ml),
dugc lam lanh téi -40°C. Dung dich 2M AlCl;-nitrometan (10 ml) sau do duoc
thém vao dé, sau d6 khudy & 0°C trong 50 phut. Dung dich phan ting duoc thém
vao sau d6 dung dich nuéc HCI 2M (50 ml), axetonitril (50 ml), va ete (100 ml).
Lop chira nude duge rua vai ete, sau do c¢d ddc trong chan khong, va sau do
dem di sic ky cot HP-20SS, sau d6 rira giai hop chit mong mudn voi
axetonitril-nude. Céc phan doan rira giai thu hdi dugc duoce co dic trong chan
khong. Dung dich dd c6 dic dugc dong khé nhanh dé tao ra hop chat (I-11)
dudi dang bot mau tring (430 mg, hiéu suat 30%).

Hop chét (I-11):

"H-NMR (D, 0) & (delta): 2,10-2,35 (4H, m), 3,40-3,80 (10H, m), 3,94 (1H, d, J
= 14,1 Hz), 4,12 (1H, d, J = 14,1 Hz), 4,57 (24, s), 5,34 (1H, d, J = 4,8 Hz),
5,87 (1H, d, J = 4,8 Hz), 6,67 (2H, s), 7,02 (1H, s).

Phéan tich nguyén td cho Cy g Hs o CIN; 04 S, -4,0H, O

Theo ly thuyét: C, 42,24, H, 4,81, Cl, 4,45; N, 12,31; O, 28,13; S, 8,05 (%)
Theo thuc nghiém: C, 42,52; H, 4,73; Cl, 4,21; N, 12,46; S, 7,70 (%)

Vi du tham khao 1

Céc phuong phap téng hop thong thudong clia cac amin mach bén (a)-(n)

[COng thirc 73]

Bn_
0 o)
CcOoCh2 2
X O, (Coch X 0L, H)‘\¢[o
Y Y Et3N <|>
07 “OH B
(A)

Nhu dugc minh hoa trong con duong téng hop trén, duong lugng mol cia
oxalyl clorua dugc thém vao dung dich (huyén phil) metylen clorua (10 V) cia
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dan xuét axit benzoic (A), ma twong duong véi cac mach bén (a)-(n), sau do
khudy & nhiét do trong phong trong 2 gio. Sau khi ¢d dic trong chan khong cho
téi khi dat to1 nta thé tich, chit tao ra duoc thém vao amin (1,0 duong
luong/Et; N (1,2 duong lugng)/dung dich THF), ma tuong dwong vdi cdc mach
bén (a)-(n), ma da duoc 1am lanh téi -20°C, sau d6 khudy trong 30 phut. Pha
loang v&i metylen clorua, rira véi nude, lam kho, va sau do co dac phén loc dé
tao ra amin mong mudn (C) (c4c mach bén (a)-(n)) (hiéu suit 90% hoic 16n
hon). Céc thong sb vat ly hoc ctia cac mach bén (a)-(n) duoc thé hién duéi day.

Mach bén (a)
[Cong thuc 74]
Bn
o}
H
GWN)(@O
o Bn

'H-NMR (CDCl;) & (delta): 1,72-1,88 (61, m), 2,50-2,62 (4H, m), 2,68 (2H, t,
J =157 Hz), 3,52-3,57 (2H, m), 5,19 (4H, s), 6,90 (1H, d, J =8,7 Hz), 7,21-7,60
(11H, m), 7,56 (1H, d, J = 1,8 Hz), 8,49 (1H, bs).

LC/MS (ES +): 445 (M+H")

Mach bén (b)
[Cong thirc 75]
C‘ o] PMB
N\/\N (0]
H
0
PMB

"H-NMR (CDCl;) § (delta): 1,72 (4H, bs), 2,59 (4H, bs), 2,70 (2H,t, J = 4.5
Hz), 3,51-3,55 (2H,m), 3,79 (6H, s), 5,10 (4H,s), 6,81-6,95 (6H, m), 7,26-7,37
(5H, m), 7,53 (1H, bs).

LC/MS (ES +): 491 (M+H")

Mach bén (c)
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[Cong thirc 76]

$n
(o)

G
N\/\N
; (0]

Bn
"H-NMR (CDCl3) & (delta): 1,75-3,05 (12H, m), 5,17 (2H, s), 5,18 (2H, s),
6,85-6,97 (3H, m), 6,25-6,45 (11H, m).
LC/MS (ES +): 431 (M+H")
Mach bén (d)

[Cong thirc 77]

Qi J
N\/\N (0]
e 1L

Bn

"H-NMR (DMSO-dg) & (delta): 1,45-3,60 (12H, m), 2,89 (3H, s), 5,15 (2L, s),
5,17 (2H, s), 6,90-7,16 (3H, m), 7,22-7,48 (10, m).

LC/MS (ES +): 445 (M+H")
Mach bén (e)
[Cong thirc 78]

CI O ClI Bn
N\/\N o)

H
o

Bn

"H-NMR (CDCl;) & (delta): 1,70-1,83 (4H, m), 2,50-2,59 (4H, m), 2,70 (2H, t,
J =63 Hz), 3,52-3,60 (2H, m), 5,04 (2H, s), 5,16 (2H, s), 6,89-6,96 (2H, m),
7,26-7,51 (11H, m).

LC/MS (ES +): 465 (M+H")
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Mach bén (f)

[Cong thirc 79]

O O CI Bn
N\/\N (0]
H

Q
Cl Bn

"H-NMR (CDCl;) 5 (delta): 1,63-1,86 (4H, m), 2,57 (4H, bs), 2,72 (2H, d, ] =
6,0 Hz), 3,52-3,59 (2H, m), 5,07 (2H, s), 5,13 (2H, s), 6,96 (1H, bs), 7,23-7,50
(12H, m).

LC/MS (ES +): 499 (M+H")

Mach bén (g)
[Cong thuc 80]
Bn
(0]
H
Q‘l\/\/Nm/@O
o Bn

"H-NMR (CDCls) § (delta): 1,38-1,80 (8H, m), 3,35-3,56 (6H, m), 5,18 (2H, s),
5,19 (2H, s), 6,91 (1H, d, J = 8,4 Hz), 7,24-7,52 (11H, m), 7,57 (1H, d, J =2
Hz), 8,32 (1H, b.s).

LC/MS (ES +): 459 (M+H")
Mach bén (h)

[Cong thuc 81]

O
N\/\NJ\C[O
H
Q
Bn
'H-NMR (CDCLy) & (delta): 1,47-1,48(2H, m), 1,52-1,63(4H, bs), 2,35-2,50
(4H,m), 2,57 (QH,tJ = 4,5 Hz ), 3,49-3,53(2H, m), 5,20(2H,s), 5,21(2H, s), 6,93

(1H,d,J = 6,3 Hz), 7,03(1H, bs), 7,25-7,55(12H, m).

LC/MS (ESI duong): 445 (M+H")
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Mach bén (i)
[Cong thuc §82]

O Cl Bn
N\/\N)J\©:O

H
O

Bn
'"H-NMR (CDCl3) & (delta): 1,40-1,63 (8H, m), 2,42 (2H, bs), 2,54 2H, ,T=6
Hz), 3,50-3,58 (2H,m), 5,05 (2H, d, J = 4,8 Hz), 5,17 (2H, d, J = 4,8 Hz), 6,96
(1H, d, T = 8,7 Hz), 7,10 (1H, bs), 7,22-7,58 (11H, m).

LC/MS (ES +): 479 (M+H")
Mach bén (j)
[Cong thuc 83]

O CI Bn
N\/\le\@o

H
(0]

Cl Bn
"H-NMR (CDCl;) & (delta): 1,40-1,75 (6H, m), 2,42 (4H, bs), 2,53 QH, t,J=6
Hz), 3,48-3,56 (2H, m), 7,01 (1H, bs), 7,25-7,62 (10H, m), 7,56 (1H, s).

LC/MS (ES +): 513 (M+H")
Mach bén (k)

[Cong thirc 84]

Bn

N (0]
L LI
(0] Bn
"H-NMR (CDCl;) 5 (delta): 1,30-1,95 (14H, m), 2,45-2,58 (4H, m), 2,45-2,90
(1H, m), 5,18 (2H, s), 5,19 (2H, s), 6,89-6,96, 3H, m), 7,23-7,45 (12H, m).

LC/MS (ES +): 471 (M+H")

Mach bén (1)
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[Cong thuc 85]

Bn
N o
T L
O Cl Bn
'H-NMR (CDCly) & (delta): 1,45-1,70 (4H, m), 1,80 (4H, bs), 2,12-2,30 (1H,
m), 2,83-3,10 (1H, m), 2,57 (4H, bs), 2,83-3,10 (2H, m), 4,55-4,72 (1H, m),
6,85-6,92 (2H, m), 7,23-7,70 (10H, m).

LC/MS (ES +): 505 (M+H")
Mach bén (m)

[Cong thirc 86]

CI Cl Bn
No A g

O Cl Bn
'H-NMR (CDCl;) & (delta): 1,30-1,70 (4H, m), 1,81 (5H, bs), 1,93-2,12 (1H,
m), 2,25-2,34 (1H, m), 2,57 (4H, bs), 4,50-4,61 (1H, m), 5,02-5,09 (4H, m),
7,24-7,50 (11H, m).

LC/MS (ES +): 539 (M+H")
Mach bén (n)

[Cong thirc 87]

Bn
@ :
|V
(o] Bn
'H-NMR (CDCly) & (delta): 1,38-1,80 (8H, m), 3,35-3,56 (6H, m), 5,18 (2H, s),

5,19 (2H, s), 6,91 (1H, d, J = 8,4 Hz), 7,24-7,52 (11H, m), 7,57 (1H, d, ] =2
Hz), 8,32 (1H, b.s).

LC/MS (ES +): 485 (M+H")

Vi du tham khao 2
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Bing phuong phap duéi day, hop chit (F) hoic (G) duogc tong hop.
[Cong thirc 88]

0 PMB

R N ]
A MR W sy o
' o Boo-N—ﬁ{’q\’)J_

H
Boc~ N M ) N
'\"“I’L W;le\( PiE N DHQ\,N x@ms
§ a % H
OOR' 2 K AcCl v Loor 0
Y conR >§300R FMB
()] (E)
ohH
1AICE / anial _%'L\(U'N 0 NaHCO3 _(NJ*{U‘"
e ol )—:‘/ N\‘/\H
2)HP-20

K OH
\égoa /\Hﬂ\@ coo u\[vl
OH >% QH

Y koo
(F) {(G)

sdc ky Y%:OGH

Xephem (D), 1a nguyén liéu thd thu duge bing phuong phap da biét, dugc
hoa tan trong DMF (5 V), va sau d6 amin (duong lugng mol) ciia mach bén (a)-
(n), thé hién & trén, dugc thém vao, sau d6 khudy & nhiét do trong phong trong
vai gid. Sau khi 1am lanh bang d4, kali iodua (7 dwong luong) va axetyl clorua
(5 dwong lwong) dugc thém vao, sau d6 khudy trong 1 gio. Nude mudi 5% (50
V) chtra natri thiosulfat duoc thém vao tir tir cung véi khudy. Lp chéat két tua
duoc loc, va sau do6 rira véi nude, sau do duge lam dong kho. Phan khé (E)
dugc hoa tan trong metylen clorua (20 V) va nitrometan (10 V), sau d6 thém
vao, & nhiét do trong phong, anisol (10 duong lugng) va sau do6 dung dich 2M
nhém clorua/nitrometan (10 duwong lugng), sau d6 khudy trong 1 gid. Sau phan
tng, hdén hop phin Gng dugec d6 vao trong IM  axit
clohydric/axetonitril/isopropyl ete (3/1/5) lanh. Léop chita nudc duoc tach ra,
duoc dem di séc ky cdt HP-20, va sau d6 duogc tinh ché. Sau khi rua giai véi
axetonitril/nudce, nude giai hép duogc cd dac trong chan khong, va sau do duoc
dong kho nhanh dé tao ra san pham (F). Can thiét, hop chét (F) mong mudn
duogc hoa tan trong dung dich natri hydro cacbonat, va sau dé dugc dem di sic
ky c¢ot HP-20. Cac phén ria giai dugc c¢6 déc, va sau dé dugc dong khd nhanh
dé tao ra mudi natri (G).

Céc vi du vé hop chét (F) hoic (G) (Hop chat (I-12) - Hop chat (I-34))
duoc thé hién dudi day.

Vidu 12

Hop chét (I-12)
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[Cong thitc 89]
" ]\KL
j;rjj\/ N \/\N /U\©:OH
Co0 oH
Me COOH

"H-NMR (DMSO-ds) & (delta): 1,45 3H, s), 1,46 (3H, s), 1,92-2,19 (4H, m,),
3,00-3,95 (11H, m), 3,95, 5,07 (2H, ABq, J = 13,8 Hz), 5,16 (11, d, ] = 5,1 Hz),
5,73 (1H, dd, J = 5,1, 9,6 Hz), 6,73 (1H, s), 6,78 (2H, s), 7,29 (2H, bs), 8,43
(1H, bs), 9,44 (1H, d, J = 8,4).

LC/MS (ES +): 752 (M+H")

IR (KBr) em™ ' : 3308, 1773, 1607, 1532, 1471

Phén tich nguyén td cho C3¢H;4CIN;0;(S, 3,8H,0

Theo ly thuyét: C,43,99; H, 5,24; Cl, 4,49; N, 12,11; S, 7,77 (%)
Theo thuc nghiém: C, 43,91; H, 5,11; Cl, 4,32; N, 11,95; S, 7,81 (%)
Vidu 13

Hop chit (I-13)

[Cong thirc 90]
rhN—Q_J\T)L
j;"wj\/ N~ N )K@EOH
coo OH
Me COOH

'H-NMR (DMSO-d¢) 8 (delta): 1,40 (3H, s), 1,41 (3H, s), 1,72-2,10 (4H, m),
3,05-3,80 (10H, m), 3,85,5,02 (2H, ABq, J = 9,9 Hz), 5,09 (1H, d, J = 3,9 Hz),
5,67 (1H, dd, J = 3.9, 6,5 Hz), 6,72 (1H, d, ] = 6,0 Hz), 7,14 (1H, d, J = 6 Hz),
7,23 (1H, s).

LC/MS (ES +): 719 (M+H")
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IR (KBr) cm™': 3301, 1777, 1599, 1514, 1464
Phan tich nguyén té cho C,9Hj4CINgO;4S, -3,9H, O

Theo ly thuyét: C, 44,15, H, 5,51; N, 14,05; S, 8,18 (%)
Theo thuc nghiém: C, 44,14; H, 5,34; N, 14,20; S, 8,13 (%)

Vidu 14

Hop chit (I-14)

[Cong thtc 91]
Clo
2N_<\ H
\%l\/m\/\N)kI::EOH
(o10]0) OH
COOH

'"H-NMR (DMSO-dg) & (delta): 1,43(3H, d, J = 5,1 Hz), 1,84-2,16 (4H, m),
3,20-5,10 (13H, m), 5,14 (1H, d, J = 3,9 Hz), 5,74 (1H, dd, ] = 3.9, 6,3 Hz),
6,78 (1H, d, ] =6,0 Hz), 7,21 (1H, d,J = 6,3 Hz), 7,31 (1H, s).

LC/MS (ES +): 738 (M+H")
IR (KBr) cm™': 3301, 1778, 1599, 1542, 1512
Vidu 15

Hop chit (I-15)

[Cong thuc 92]
Clg
rhN—Q A |
\%l\/N\/\NJKIi:EOH
coo oH
"COoONa

LC/MS (ES +): 772 (M+H")

IR (KBr) cm™': 3292, 1771, 1589, 1537, 1473
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Vidu 16

Hop chét (I-16)

[Cong thirc 93]
Clp
th—Q H o
%\/N\/\N OH
Me' coo OH
COOH cl

'H-NMR (DMSO-dg + CD;OD) § (delta): 1,41 (3H, d, J = 7,2 Hz), 1,79-2,23
(4H, m), 2,98-3,90 (10H, m), 3,94, 5,03 (2H, ABq, J = 13,5 Hz), 4,57 (1H, q, J
= 6,6 Hz), 5,14 (1H, d,J = 5,4 Hz), 6,9 (1H, bs).

LC/MS (ES +): 808 (M+H")

IR (KBr) cm': 3305, 1779, 1613, 1538, 1474, 1403
Phan tich nguyén t6 cho C,4H; ¢ Cl3N; 040, -2,4H, O
Theo Iy thuyét: C, 40,81; H, 3,83; N, 12,11 (%)

Theo thyc nghiém: C, 40,96; H, 4,13; N, 11,53; (%)
Vi dy 17

Hop chit (I-17)

[Cong thirc 94]
o
HAN—C ]\HLH s
| J:T:%l\/@ 0
N N_ N OH
Laracha'n o
Me” cooH

'"H-NMR (DMSO-d¢) & (delta): 1,46 (3H, s), 1,47 (3H, s), 1,50-1,99 (6H, m),
2,80-3,93 (10H, m), 3,97, 5,01 (2H, ABq, J = 14,4 Hz), 5,18 (1H, d, J = 4,8 Hz),
5,75 (1H, dd, T = 4,8, 7,8 Hz), 6,74 (1H, s), 6,79 (1H, d, J = 8,1 Hz), 7,21 (iH, d,
JT=8,1 Hz), 7,30 3H, s), 8,52 (1H, bs).
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LC/MS (ES +): 732(M+H")
IR (KBr) cm™': 3301, 1774, 1600, 1515, 1470
Phan tich nguyén té cho C3;H;7,N;0;,S;4,5H,0
Theo Iy thuyét: C, 45,88; H, 5,91; N, 11,81; S, 7,87 (%)
Theo thuc nghiém: C, 45,80; H, 5,70; N, 12,06; S, 7,89 (%)
Vidu 18

Hop chat (1-18)

[Cong thirc 95]
HN— ]\(U—
];KWJVN\/\NJKCEOH
cOoO
Me>< OH
COOH

"H-NMR (DMSO-d) 5 (delta): 1,43 (3H, s), 1,49 (3H, s), 1,22-1,95 (6H, m),
3,07-4,08 (11H, m), 4,95-5,13 (1H, m), 5,15 (1H, d, J = 4,8 Hz), 5,72-5,83 (1H,
m), 6,63-6,84 (3H, m).

LC/MS (ES +) :766 (M+H")

IR (KBr) cm': 3324, 1770, 1600, 1537, 1470

Phan tich nguyén t6 cho C3; Hs¢CIN;O;4S, -8H,0

Theo ly thuyét: C, 41,07; H, 6,54; N, 10,37, S, 6,75 (%)
Theo thuc nghiém: C, 40,90; H, 5,76; N, 10,77; S, 7,04 (%)
Vidu 19

Hop chat (I-19)
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[Cong thitc 96]
N M
O CI
];" W)V OH
Me OH
Me™ tooH cl

'"H-NMR (DMSO-dg) 5 (delta): 1,44 (3H, s), 1,46 (3H, s), 1,58-1,97 (6H, m),
3,08-3,95 (10H, m), 4,44, 5,07 (2H, Abq, J = 14,1 Hz), 5,18 (1H, d, J = 5,1 Hz),
5,78 (1H, dd, J = 5,1, 8,1 Hz), 6,72 (1H, s), 7,00 (1H, s), 7,30 (2H, bs), 8,50
(1H, bs), 9,43 (1H, d, J = 8,1 Hz).

LC/MS (ES +): 800 (M+H")

IR (KBr) em™': 3322, 1778, 1614, 1531, 1470

Phan tich nguyén t6 cho C31H35sCLN,0;,S,5,0H,0
Theo ly thuyét: C, 41,91; H, 5,36; N, 10,66 (%)

Theo thuc nghiém: C, 41,80; H, 5,09; N, 11,01 (%)
Vidu 20

Hop chét (I-20)

[Cong thuc 97]

|hN—<

coo®

OH
Me COONa

'"H-NMR (D, O) 5 (delta): 1,36 (6H, S), 1,50-1,91 (6H, m), 2,92-4,06 (13H, m),
4,58-4,80 (1H, m), 5,21 (1H, d, J = 3.9 Hz), 5,72 (1H, d, J = 3,9 Hz), 6,58 (1H,
d, ] = 6,6 Hz), 7,04 (2H, bs).

LC/MS (ES +): 733 (M+H")

IR (KBr) cm™': 3296, 1772, 1592, 1519, 1468
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Vidu 21

Hop chat (I-21)

[Cong thitc 98]
s_Clg
HoN— M
]:nyNwNJ\@[
C
" < 00
COOH

"H-NMR (DMSO-ds + CD;0D) & (delta): 1,45 3H, d, J = 7.2 Hz), 1,50-1,95
(6H, m), 2,83-3,90 (10H, m), 3,96, 5,09 (2H, ABq, ] = 13,8 Hz), 4,63 (11, q, J
= 6,3 Hz), 5,16 (1H, d, J =5,1 Hz), 5,73 (1H, d, J = 5,1 Hz), 6,79 (11, d, ] = 8.4
Hz), 7,21 (1H, dd, J = 2,4, 8,4 Hz), 7,30 (1H, d, ] = 2,4 Hz).

LC/MS (ES +): 752 (M+H")
IR (KBr) cm™': 3308, 1779, 1601, 1538, 1513, 1453
Phan tich nguyén t6 cho C;oHs 4 CIN;04,S, -3,8H,0
Theo ly thuyét: C,44,12; H, 5,27, Cl, 4,40; N, 11,74; S, 7,58 (%)
Theo thuc nghiém: C, 43,91; H, 5,11; Cl, 4,32; N, 11,95; S, 7,81 (%)
Vi du 22
Hop chat (1-22)
[Cong thirc 99]

:J/j/ W)»NwNJ\CXOH

Co0 oH

COONa
LC/MS (ES +): 786 (M+H")

IR (KBr) cm': 3290, 1772, 1599, 1539, 1473
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Vi du 23
Hop chat (I-23)

[Cong thirc 100]

COO
Me:
COONa
'"H-NMR (D,0) & (delta): 1,11 (3H, d, J = 7,2 Hz), 1,03-1,74 (6H, m), 2,82-
3,38 (11H, m), 4,20-4,60 (2H, m), 5,00 (1H, d, J = 5,1 Hz), 5,54 (1H, d, J = 5,1
Hz), 6,63 (1H, s).

LC/MS (ES +): 822 (M+H")

IR (KBr) cm™': 3298, 1770, 1600, 1538, 1470
Vi du 24

Hop chit (I-24)

[Cong thic 101]

HoN— |
:LT)L ;:f%;L¢N\/\NjL[::[0H
Me>< Me OH

Me” cooH

"H-NMR (DMSO-d¢ + CD;0D) & (delta): 1,45 (3H, s), 1,47 (3H, s), 1,83-2,21
(4H, m), 3,00 (3H, s), 3,25-3,97 (10H, m), 4,01, 4,96 (2H, Abq, J = 13,5 Hz),
5,14 (1H, d, J = 5,1 Hz), 6,74 (1H, d, ] = 5,1 Hz), 6,72-6,80 (3H, m), 6,87 (1H,
S).

LC/MS (ES +): 732 (M+H")
IR (KBr) cm™': 3194, 1778, 1595, 1530, 1490

Phén tich nguyén t6 cho C31Hs7N; 048, 3,4H, O
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Theo ly thuyét: C, 47,01; H, 5,65; N, 12,23; S, 8,05 (%)
Theo thyc nghiém: C, 46,95; H, 5,57; N, 12,36; S, 8,09 (%)
Vidu 25
Hop chét (I-25)
[Cong thuc 102]

ci
0
HZN%\ H

\QVN\/\N OH
Co0

OH
COOH

"H-NMR (DMSO-dg + CD;0D) § (delta): 1,42 (3H, d, ] = 6,9 Hz), 1,52-2,21
(4H, m), 2,99 3H, s), 3,09-4,00 (10H, m), 4,05, 4,90 (2H, ABq, J = 12 Hz),
4,60 (1H, q, T = 6,9 Hz), 5,12 (1H, d, ] = 5,1 Hz), 5,75 (1H, d, ] = 5,1 Hz), 6,70-
6,98 (3H, m).

LC/MS (ES +): 752 (M+H")

IR (KBr) cm™': 3308, 1779, 1669, 1593, 1537, 1489, 1447
Phén tich nguyén t6 cho C;¢H; 4 CIN;0,4S, - 1,9H, 0

Theo ly thuyét: C, 45,44; H, 4,54; C, 5,01; N, 12,88 (%)
Theo thuc nghiém: C, 45,82; H, 4,84; Cl, 4,51; N, 12,45 (%)
Vi du 26

Hop chét (I-26)

[Cong thirc 103]

Clg .
HN— IKL OH
]:r H [: I

coo® o
Me<
COOH
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'H-NMR (DMSO-d¢) & (delta): 1,43 (3H, d, J = 7,2Hz), 1,78-2,16 (6H, m),
2,93-3,82 (10H, m), 3,82, 5,03 (2H, ABq, ] = 14,1 Hz), 4,60 (1H, q, ] = 7,2 Hz),
4,74 (1H, d, J = 4,8 Hz), 5,54 (1H, dd, T = 4,8, 8,4 Hz), 6,71 (1H, d J = 8,1 Hz),
6,30-6,40 (2H,m).

LC/MS (ES +): 752 (M+H")

IR (KBr) cm™' : 3311, 1777, 1595, 1540, 1512, 1457

Phan tich nguyén té cho C;oH;9 CIN;0;S; -2,5H, 0

Theo Iy thuyét: C, 45,10; H, 4,90; Cl, 4,59; N, 12,59 (%)
Theo thuc nghiém: C, 45,20; H, 4,93; Cl, 4,45; N, 12,30 (%)
Vidu27

Hop chat (I-27)

[Cong thirc 104]

s-Clo
H
HN— j]/\‘)LN s OH
" | N H\Hﬁ
N ]/:N N N
o coo (0]
Me:{
COONa

'"H-NMR (D,0) 8 (delta): 1,29 3H, d, J = 6,9 Hz), 1,33-1,97 (8H, m), 2,88-
3,90 (11H, m), 4,38-4,67 (2H, m), 4,76 (1H, d, J = 5,1 Hz), 5,50 (1H, d, ] = 5,1
Hz), 6,65 (1H, d, J = 8,1 Hz), 6,98-7,17 (2H, m).

LC/MS (ES +): 766 (M+H")
IR (KBr) cm™ ' : 3929, 1776, 1594, 1543, 1447, 1397
Vidu 28

Hop chét (1-28)
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[Cong thirc 105]

o
A e o

Me™ ‘cooH

"H-NMR (DMSO-ds) & (delta): 1,43 (3H, s), 1,46 (3H, s), 1,50-2,22 (8H, m),
2,60-4,30 (11H, m), 3,95, 5,01 (2H, ABq, J = 12,9 Hz), 5,17 (1H, b, J = 4,8 Hz,
5,73 (1H, dd, J = 4,8, 7,8), 6,60-6,97 (4H, m), 7,27 (2H, bs), 9,49 (1H, bs).

LC/MS (ES +): 758 (M+H")

IR (KBr) cm': 3196, 1778, 1590, 1530, 1444
Phén tich nguyén t6 cho C33H;9N;70;(S;3,5H,0
Theo Iy thuyét: C, 47,97; H, 5,51; N, 12,24 (%)
Theo thuc nghiém: C, 48,28; H, 5,65; N, 11,94 (%)
Vi du 29

Hop chét (I-29)

[Cong thurc 106]

2N—C
H2N j\')‘ ];:)V \@ o
Me (¢]0]0) N\H/@OH

Me” cooH O cli

'H-NMR (DMSO-d¢) § (delta): 1,44 (3H, s), 1,46 (3L, s), 1,30-2,33 (6H, m),
2,60-4,06 (11H, m), 4,44-4,72 (1H, m), 4,83-5,03 (1H, m), 6,47-6,88 (3H, m),
7,28 (2H, bs).

LC/MS (ES +): 792 (M+H")
IR (KBr) cm™ ' : 3302, 2970, 1773, 1606, 1532, 1445

Phan tich nguyén té cho C33H;5CIN; O, S, -4,8H, 0
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Theo Iy thuyét: C, 45,23; H, 5,63; Cl, 4,10; N, 10,89; S, 7,08 (%)
Theo thuc nghiém: C, 45,10; H, 5,46; C1, 4,03; N, 11,16; S, 7,30 (%)
Vi du 30
Hop chit (I-30)

[Cong thuac 107]

N M
ﬁ B

ngf coo’ \[:jT(I::[

Me”™ cooNa

'"H-NMR (D, 0) § (delta): 1,34 (3H, s), 1,36 (3H, s), 1,52-2,29 (8H, m), 2,68-
3,80 (11H, m), 3,88,4,53 (2H, ABq, J = 13,8 Hz), 5,17 (1H, d, ] = 5,1 Hz), 5,71
(1H, d, J = 5,1 Hz), 6,60-6,82 (3H, m).

LC/MS (ES +): 759 (M+H")

IR (KBr) cm™': 3309, 1772, 1588, 1526, 1448
Vi du 31

Hop chit (I-31)

[Cong thirc 108]

HN—C L/L s
| @
N N\gVN OH
v % oo \E:ETVL::[
Me < OH
COONa O

'"H-NMR (D,0) 8 (delta): 1,30 (3H, d, J = 6,9 Hz), 1,55-2,28 (8H, m), 2,63-
4,10 (11H, m), 4,38-4,62 (2H, m), 5,17, d, J = 4,8 Hz, 5,72 (1H, d, J = 4,8 Hz),
6,63-6,82 (3H, m).

LC/MS (ES +): 778 (M+H")
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IR (KBr) cm™': 3292, 1773, 1589, 1446, 1374

Phan tich nguyén t6 cho C3,H; s CIN; O ¢S, Na-7,5H,0
Theo ly thuyét: C, 41,33; H, 5,86; Cl, 3,53; N, 10,31 (%)
Theo thuc nghiém: C, 41,09; H, 5,39; Cl, 3,79; N, 10,48 (%)
Vidu 32

Hop chit (I-32)

[Cong thirc 109]

Clg

S
HN— | H
2 \NIIHLNJ;KS @
N N_A~_N OH
0% oo \GY@
Mel||< OH

COONa o ci
LC/MS (ES +): 812 (M+H")

IR (KBr) cm™': 3313, 1772, 1599, 1541, 1449
Vi du 33
Hop chét (I-33)

[Cong thuc 110]

LC/MS (ES +): 845 (M+H")
TR (KBr) cm™': 3315, 1769, 1597, 1540

Vidu 34
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Hop chét (1-34)

[Cong thirc 111]

e Ryt e

Me COONa
LC/MS (ES +): 745 (M+H")

IR (KBr) cm’ ' : 3305, 1770, 1673, 1589, 1521
Vi du 35
Téng hop hop chat (I-35)

[Cong thic 112]

N ] j;/CONH
QL o
A Sa V!
COOH OH

1-35 O

S
0
BOCHN_<\NI'/CONH &
| OPMB
N N
k o OPMB
e COOPMB

BocHN—( I(CONH
jJ\/ opm T I35
COOPMB\G
COOBH YGEOPMB

Bude (1): Hop chét 52 + Hop chét 43 — Hop chét 54

Hop chit 52 (3,65 g, 3,58 mmol) va hgp chét 53(1,90 g, 3,58 mmol) dugc
hoa tan trong dimetylformamit (10 ml), sau d6 khudy & nhiét do trong phong
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trong 6 gid. Dung dich phan tng dugc thém vao DMF (30ml), sau d6 lam lanh
té1 -40°C, va sau do kali iodua (4,16 g, 25,06 mmol) sau d6 AcCl (1,022 ml,
14,32 mmol) dugc thém vao. Sau khi khudy trong 1 gior dué6i didu kién lam lanh
bang d4, dung dich phan tng duogc d6 vao trong dung dich hdn hop cua etyl
axetat va dung dich nuédc ciia NaHSO;. Lép hitu co duge tach ra, rira voi nuéde,
lam khé, va sau d6 dugc bay hoi dé tao ra hop chat 54 duéi dang bot. Hop chét
54 tao ra duogc st dung cho phan tng tiép theo ma khong cén tinh ché.

Budc (2): Hop chat 54 — Hop chat (I-35)

Hop chit 54 (3,58 mmol) duoc hoa tan trong metylen clorua (20 ml) va
anisol (3,9 ml), dugc lam lanh t6i -30°C. Dung dich 2M AICl;-nitrometan (17,9
ml, 35,8 mmol) sau d6 dugc thém vao, sau do khuéy trong 30 phut. Dung dich
phan ung sau d6 dugc thém vao i-Pr, O (40 ml) sau d6 thém vao axit clohydric
2M, sau d6 khudy trong 5 phut. Két qua 13, 16p chat dau duoc két tua. Dung
dich phan ndi dugc loai bé bang cach gan, va sau do6 axit clohydric lodng va
MeCN duoc thém vao 16p két tia dé hoa tan. Nhwa HP-20SS dugc thém vao
dung dich, sau d6 co6 dic, va sau d6 dem di sic ky cot HP-20SS, sau d6 rira giai
v6i nudc-axetonitril. Cac phan doan chira hop chit mong mudn dugc co dic
trong chan khong, va sau d6 dugc dong kho nhanh dé tao ra hop chat (I-35)
dudi dang bot (180 mg, hidu suat 6%).

Hop chét (I-35):

"H-NMR (D,0) § (delta): 1,43 (3H, d, J = 6,9 Hz), 1,60-2,19 (8H, m), 2,80-
3,62 (9H, m), 3,42, 3,75 (2H, Abq, ] = 15,6 Hz), 3,95, 4,98 (2H, ABq, J = 12,9
Hz), 4,61 (1H, q, =72 Hz), 5,14 (1H, d, = 5,1 Hz), 5,71 (1H, dd, J = 4.8, 8.4
Hz), 6,45 (1H, m), 6,71 (1H, d, J = 8,1 Hz), 6,75 (1H, d, ] = 8,1 Hz), 6,86 (1H,
s), 7,43 (2H, bs), 9,32-9,68 (3H, m).

MS(ESI): 778 © (M+H) *

Phan tich nguyén t6 cho C3,H;4N70;(S,Cl, -5,5H,0

Theo ly thuyét: C,43,81; H, 5,40; N, 11,18; S, 7,31; Cl, 4,04 (%)
Theo thyc nghiém: C, 43,78; H, 5,26; N, 11,29; S, 7,39; Cl, 3,93 (%)

Vidu 37
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Téng hop hop chét (I-37)
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Bude (1): Hop chat 62 — Hop chit 63

Dung dich ctia hop chat 62 (1,72 g, 4,0 mmol) trong dimetylformamit (7 ml),
dugc 1am lanh bang d4 c6 khudy, duoc thém vao 1-hydroxybenzotriazol (595
mg, 4,40 mmol) va mudi axit clohydric ctia etyldimetylaminopropylcarbodiimit
(843 mg, 4,40 mmol). Sau khi khudy & nhiét d6 trong phong trong 1 gid, dung
dich phan Gmg dugc 1am lanh bang d4 lan nita, dung dich ctia hop chét 56 (1,03
g, 7,37 mmol) trong dimetylformamit (3 ml) dugc thém vao trong thoi gian 5
phut. Sau khi khudy & cing nhiét d6 trong 4 gio, dung méi dugc 1am bay hoi
trong ap suét giam. Can duoc db vao trong nudce lanh (30 ml), va sau d6 diéu
chinh t6i d6 pH bang 10 v6i dung dich nude natri cacbonat 20%. Phan két tua
dugc loc, va sau dé dugc lam kho trong chan khong dé tao ra hop chét 63 (1,99
g, hiéu suét 90%).

Hop chit 63:

"H-NMR (DMSO-dg) & (delta): 1,49 (6H, t, J = 7.8 Hz), 2,95 (6H, t, ] = 7,8
Hz), 3,26 (2H, d, J = 6,3 Hz), 3,80 (31, s), 3,83 (3H, s), 4,95 (2H, s), 5,09 (2H,
s), 6,36 (1H, t, 6,3 Hz), 6,82-6,96 (5H, m), 7,25 (1H, s), 7,31-7,36 (4H, m), 7,47
(1H, d, J = 8,7 Hz).

Budc (2): Hop chat 64 — Hop chét (I-37)

Dung dich ctia hop chit 64 (637 mg, 0,8 mmol) trong dimetylformamit (2,0
ml) dugc thém vao hop chét 63 (507 mg, 0,92 mmol) va natri bromua (165 mg,
1,6 mmol) dudi diéu kién lam lanh bang d4. Dung dich phan ung duoc khudy
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trong 3 gidr trong bé nude ¢ 15°C, va sau do dimetylformamit (4 ml) duoc thém
vao, va sau d6 duoc lam lanh té1 -40°C. G -40°C, phospho tribromua (151 pl,
1,6 mmol) sau d6 dugc thém vao, tiép do khuéy & cung nhiét do trong 1 gio.
Dung dich phan tmg duoc db vao nude mudi 5% (100 ml), sau d6 khudy trong
15 phut, va sau dé phén két tha duoc loc. Phan cin loc sau d6 duoc lam kho
trong chan khong dé tao ra chét rin mau nau nhat. Dung dich ciia chat rin nay
trong metylen clorua (4 ml) dugc thém vao dung dich ctia TFA (7,0 ml) véi
anisol (746 pl) dugc lam lanh bang da c6 khudy. Dung dich phan tmg duoc
khudy & nhiét do trong phong trong 1,5 gid, va sau dé6 TFA duoc lam bay hoi
trong 4p suét giam, trong khi duy tri nhiét do ctia bé nuée & 25°C hoic thap hon.
Cian duoc thém vao trong diisopropyl ete (80 ml) dugc lam lanh bang d4 c6
khuéy, duoc loc phén két tia. Can duoc co dic trong chan khong dé tao ra hop
chét (I-37) (808 mg, hiéu suit 69%) dudi dang bot.

Hop chét (I-37):

'"H-NMR (D, 0) § (delta): 1,48 (3H, s), 1,50 (3H, s), 1,95 (6H, brs), 3,32-3,51
(9H, m), 3,88 (2H, m), 4,60 (1H, d, J = 13,5 Hz), 5,35 (1H, d, ] = 5,1 Hz), 5,86
(1H, d, T = 5,1 Hz), 6,68 (1H, d, ] = 8,4 Hz), 6,73 (1H, d, J = 8,4 Hz).

Phén tich nguyén t6 cho CsHs7 CIF3N; 0, S, 4,0
H,0-0,4CF; COOH-0,3(C3H,0C5 H7)

Theo ly thuyét: C,42,19;H,4,39;N,9,01;8, 5,54 ;Cl, 3,53 ; F, 7,91 (%)
Theo thuc nghiém: C, 42,24 ; H, 4,80 ; N, 9,42 ; S, 6,16 ; Cl, 3,41 ; F, 7,67 (%)
Vidu38

Téng hop hop chét (I-38)

[Cong thirc 114]
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Budc (1): Hop chét 61 — Hop chét (I-38)

Dung dich ctia hop chit 61 (675 mg, 0,8 mmol) trong dimetylformamit
(2,0 ml) duge thém vao hop chat 63 (485 mg, 0,88 mmol) va natri bromua (165
mg, 1,6 mmol) du6i didu kién 1am lanh bang d4. Dung dich phan ung duoc
khudy trong 3 gio trong bé nudc & 15°C, va sau d6 dimetylformamit (4 ml)
duoc thém vao d6, va sau d6 duoc lam lanh t6i -40°C. O -40°C, phospho
tribromua (151 pl, 1,6 mmol) sau d6 dugc thém vao, tiép do khqu ¢ cung nhiét
do6 trong 1 giv. Dung dich phan tmg duoc d6 vao nude mudi 5% (100 ml), sau
do6 khudy trong 15 phut, va sau d6 phan két tiia duoc loc. Phan can loc dugc lam
kho trong chan khong dé tao ra cht rdn mau nau nhat. Dung dich cia chét rin
nay trong metylen clorua (4 ml) dugc thém vao dung dich cua TFA(7,0 ml) véi
anisol (738 pl, 6,76 mmol) dugc lam lanh béng da co khuéy. Dung dich phan
tmg dugc khudy & nhiét do trong phong trong 1,5 gid, va sau d6 TFA duoc lam
bay hoi trong ap suét giam, trong khi duy tri nhiét do cua bé nude & 25°C hodc
thap hon. Cin duoc thém vao trong diisopropyl ete (80 ml) dugc lam lanh bing
da co khuéy, duge loc két tia. Chét rin nay dugc lam kho, hoa tan trong dung
dich nudc cda natri hydro cacbonat, va sau dé6 dem di séc ky cot ODS, sau do
rira giai hop chit mong mudn vé&i nudc-axetonitril. Cac phan doan chira hop
chét mong mubn dugc cd dic trong chan khong, va sau d6 dung dich da co dac
dugc dong kho nhanh dé tao ra bot (264 mg). Bot ndy dugc hoa tan trong
nudc/axetonitril/0,1M HCI. HP20SS duogc thém vao d6, duoc ¢d dic, va sau do
dem di sic ky cot HP rira giai hop chit mong mudn véi nudce-axetonitril. Cac
phan doan chira hop chit mong mudn duoc cd dic trong chan khong, va sau do
dung dich di c6 dic dugc dong kho nhanh dé tao ra hop chat (I-38) (100 mg,
hiéu suét 13%) dudi dang bot.

Hop chét (I-38):

"H-NMR (D, 0) § (delta): 1,52 (3H, s), 1,53 (3H, s), 1,94 (6H, t, ] = 7,5 Hz),
3,34-3,51 (9H, m), 3,85-3,91 (2H, m), 4,58 (1H, d, J = 13,5 Hz), 5,35 (1H, d, J
=4,8 Hz), 5,88 (1H, d, ] = 4,8 Hz), 6,85 (1H, d, ] = 8,4 Hz), 6,89 (1H, d, ] = 8,4
Hz).

Phén tich nguyén t6 cho C3,Hs5 CINgO;4S, 4,9 H, O

Theo Iy thuyét: C, 43,07 ; H, 5,30 ; N, 12,89 ; S, 7,06 (%)
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Theo thuc nghiém: C, 42,92 ; H, 5,30 ; N, 12,92 ; S, 7,39 (%)
Vidu4l
Téng hop hop chit (I-41)

[Cong thuc 115]
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Bude (1): Hop chat 68 — Hop chét 70

Hop chit 68 (1,58 g, 4,00 mmol) dugc hoa tan trong diclometan (30 ml), va
sau do6 hop chét 69 (0,48 ml, 4,00 mmol) va WSCD-HCI (920 mg, 4,80 mmol)
duoc thém vao, sau d6 khudy & nhiét do trong phong trong 3 gid. Sau khi thém
nudce, 16p hitu co dugc rira véi nude, rira véi nudce mudi bdo hoa, va sau dé
dugc 1am kho trén magié sulfat, sau d6 lam bay hoi dung méi dudi ap suét giam.
Dietyl ete dugc thém vao cin tao ra, va sau do duoc loc dé tao ra hop chét 70
dudi dang bot khong mau (1,71 g, hiéu suit 85%).

Hop chat 70:
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'H-NMR (CDCl;) & (delta): 2,09 (2H, m), 3,43 (2H, m), 3,80 (3H, s), 3,81 (3H,
s), 4,03 (2H, t, J = 6,9 Hz), 5,09 (2H, s), 5,10 (2H, s), 6,28 (1H, t, J = 6,5 Hz),
6,86-6,91 (5H, m), 6,96 (1H, s), 7,06 (1H, s), 7,20 (1H, dd, ] = 8.4, 2,0 Hz),
7,31-7,36 (4H, m), 7,45-7,50 (2H, m).

Buéc (2): Hop chit 71 — Hop chét 72 — Hop chit (I-41)

Hop chat 71 (934 mg, 1,00 mmol) dugc hoa tan trong dimetylformamit (2
ml), va sau d6 hop chat 70 (0,48 ml, 4,00 mmol) dugc thém vao, sau dé khuéy 4]
nhiét do trong phong trong 2,5 gid. Dimetylformamit (6 ml) dugc thém vao, va
sau d6 dung dich phan tng dugc lam lanh t61 -40°C. Sau dé, kali iodua (1,16 g,
7,00 mmol) va axetyl clorua (0,357 ml, 5,00 mmol) dugc thém vao, va hén hop
duoc lam am t&i 0°C trong 1 gid va khudy thém & 0°C trong 1 gid. Etyl axetat
va dung dich nuéc NaHSO, dugce thém vao. Lop hitu co duge rira voi nude, ria
véi nude mudi bio hoa, dugc 1am khod trén magié sulfat, duoc loc, va sau do
dugc cd dac trong chan khong dé tao ra hop chét 72 dudi dang bot.

Hop chat 72 tho duge mo ta & trén (1,42 g) duoc hoa tan trong metylen
clorua (15 ml) va anisol (1,1 ml), va sau d6 dugc lam lanh t&i -25°C. Dung dich
2M AICl3-nitrometan (5,0 ml) dugc thém vao, tiép do khuéy & nhiét do gitia -
25°C va -5°C trong 1 gio. Dung dich phan tmg sau d6 duoc chuyén vao trong
dung dich cua IN-HCI:MeCN (1:1) ¢ 0°C. Diisopropyl ete dugc thém vao, sau
d6 tach va chiét. Lép chtra nude duge thém vao nhya HP-20SS, va sau do
axetonitril dugc 1am bay hoi trong 4p suit giam. Dung dich hdn hop dugc dem
di sdc ky cot HP-20SS rira giai hop chat mong mudn véi axetonitril-nude. Cac
phan doan chtra hop chit mong mudn dwoc thu thap, va sau dé duoc cd dic
trong chan khong. Dung dich da c6 dac dugc dong khd nhanh dé tao ra hop chét
(I-41) duéi dang bot (470 mg, hidu sudt 60%).

Hop chit (I-41):

'H-NMR (DMSO-d) & (delta): 1,42 (6H, br), 2,05 (2H, br), 3,17-4,20 (6H, m),
4,87 (1H, d, J = 12,0 Hz), 5,03 (1H, m), 5,15 (1H, d, J = 12,0 Hz), 5,71 (1H, m),
6,71 (1H, s), 6,77 (1H, d, J = 4,0 Hz), 7,16 (1H, d, J = 4,0 Hz), 7,28 (3H, br),
7,76 (1H, s), 7,93 (1H, s), 8,27 (1H, br), 9,28 (11, s), 9,52 (1H, br).

MS(ESI): 729 © (M+H) *

Phan tich nguyén té cho C5¢H;2Ng Oy S, 3,0H, O
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Theo Iy thuyét: C, 45,88; H, 4,78; N, 14,55; S, 8,44 (%)
Theo thuc nghiém: C, 46,03; H, 4,89; N, 14,31; S, 8,19 (%)
Vi dy 42
Téng hop hop chét (1-42)
[Cong thirc 116]
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Budc (1): Hop chat 73 + Hop chét 74 — Hop chéat 75 — Hop chat 76

Hop chat 73 (2,04 g 30,0 mmol) duoc thém vao toluen (8 ml),
dimetylformamit (0,8 ml), kali iodua (199 mg, 1,2 mmol), va kali cacbonat
(3,73 g, 27 mmol), sau d6 khudy & nhiét do trong phong trong 15 phit. Dung
dich phan tmg dugc thém vao hop chét 74 (3,94 ml, 45 mmol), tiép d6 khudy &
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65°C trong 2 gio. Etyl axetat va nudc dugce thém vao dung dich phan tng. Lop
hitu co duge rira voi nude, ria véi nude mudi bdo hoa, duoc 1am khod trén
magié sulfat, dugc loc, va sau d6 duogc co dac trong chéan khong dé tao ra hop
chét 75(3,28 g).

Hop chét 75 (3,28 g, 23,4 mmol) duoc thém vao nude (10 ml), sau d6 gia
nhiét & hoi luu trong 5 gio. Dung dich phan ing duoc cd dédc, sau do thém vao
metanol, va sau d6 loc dé tao ra hop chét 76 (3,28 g).

Hop chat 76:

"H-NMR (DMSO-d¢) & (delta): 4,82 (2H, s), 6,89 (1H, s), 7,14 (1H, s), 7,63
(1H, s).

Budc (2): Hop chat 76 + Hop chét 77 — Hop chét 78

Hop chét 76 (126 mg, 1,0 mmol) duoc thém vao diclometan (4 ml), hop
chét 77 (365 mg, 1,00 mmol), va WSCD-HCI (249 mg, 1,30 mmol), tiép do
khudy & 0°C trong 1 gid va sau d6 & nhiét do trong phong trong 1 gid.
Dimetylformamit (2 ml) dugc thém vao, sau d6 khudy trong 1 gid, va sau d6
dugc c6 dic trong chan khong dé 1am bay hoi diclometan. Dimetylformamit (2
ml) dugc thém vao, va sau d6 dé yén trong 3 ngdy. Diclometan va nudc sau d6
duoc thém vao. Lép hitu co duge ria véi nude, ria véi nude mubdi bao hoa,
dugc 1am kho trén magié sulfat, va sau d6 duogc loc dé tao ra hop chét 78 (390
mg, hiéu suit 58%, hiéu luc 70%).

Budc (3): Hop chat 71 + Hop chét 78 — Hop chét 79 — Hop chét (1-42)

Hop chit 71 (538 mg, 0,58 mmol) dugc hoa tan trong dimetylformamit (2
ml), va sau d6 hop chit 78 (390 mg, 0,58 mmol, hi¢u luc 70%) dugc thém vao
do, tiép d6 khudy & 0°C trong 2 gidr va sau d6 & nhiét do trong phong trong 3
gi0. Dimetylformamit (6 ml) dugc thém vao, va sau d6 dung dich phan tng
dugc lam lanh té1 -40°C. Sau do6, kali iodua (670 mg, 4,04 mmol) va axetyl
clorua (0,206 ml, 2,88 mmol) dugc thém vao, tiép do khqu ¢ -40°C trong 30
phut va khudy thém & 0°C trong 1 gid. Etyl axetat va dung dich nugc NaHSO,
duoc thém vao. Lép hitu co duoc ria véi nude, rira véi nude mubi bao hoa,
dugc lam kho trén magié sulfat, dugc loc, va sau d6 dugc c6 dic trong chan
khong dé tao ra hop chét 79 dudi dang bdt.
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Hop chét 79 thd mé ta & trén duge hoa tan trong metylen clorua (10 ml) va
anisol (0,63 ml), dugc lam lanh t6i -30°C. Dung dich 2M AICl;-nitrometan
(2,89 ml) dugc thém vao do, sau dé khqu ¢ nhiét do gitra -30°C va -10°C trong
1 gio. Dung dich phan tmg duoc chuyén vao trong dung dich cua IN-
HCI:MeCN (1:1) & 0°C. Diisopropyl ete dugc thém vao, va sau d6 dung dich
dugc tach ra. Nhua HP-20SS duogc thém vao 16p chita nudc, va sau do
axetonitril duoc 1am bay hoi trong 4p suit giam. Dung dich hdn hop duoc dem
di sic ky cot HP-20SS, sau d6 rira giai hop chit mong mudn véi axetonitril-
nuéc. Cac phan doan chira hop chit mong muén duoc thu thap, va sau dé dugc
cd dic trong chan khong. Dung dich da c6 dic dugc dong khd nhanh dé tao ra
hop chét (I-42) dudi dang bot (70 mg, hiéu sudt 17%).

Hop chét (I-42):

"H-NMR (DMSO-d¢) & (delta): 1,42 (6H, d, J = 5,6 Hz), 2,91-3,91 (2H, m),
4,77 (1H, d, J = 13,6 Hz), 4,99 (1H, m), 5,11 (2H, br), 5,20 (1H, d, J = 13,6 Hz),
5,66 (1H, m), 6,58 (1H, d, J = 8,4 Hz), 6,64 (1H, s), 6,74 (1H, d, J = 8,4 Hz),
7,04 (1H, s), 7,20 (1H, br), 7,63 (1H, s), 7,91 (1H, s), 9,29 (1H, s), 9,50 (1H,
br), 10,4 (1H, s).

MS(ESI): 701 © (M+H) *

Phan tich nguyén t& cho C, 3 H, s Ng Oy ¢S, 4,4H, O

Theo ly thuyét: C, 43,02; H, 4,53; N, 14,33; S, 8,50 (%)
Theo thuc nghiém: C, 43,12; H, 4,76; N, 14,37; S, 8,22 (%)
Vi du 43

Téng hop hop chit (11-1)

-128-



22652

[Cong thirc 117]

S

N H
| NJ;’/S [ o
N<

e H
COO'Na 0 O OH

N\
MeOH 0

1a =
1b 14 COOBH

S S
BocHN—<\ | 0 BocHN—<\ | % 16}
NN s NN 8
N. N
- . o] ];N g — o ];N cl
:< o = :< g =
COOBH COOBH

O~ "OBH O~ "OBH
1e 1f

S C o ¢
BocHN—QNu 0 N\/\NJ\@OPMB
N‘\ Nj;fs " Boc OPMB
o IL
COOBH

O y OH s o
- COOBH e O BocHN— |
§‘COOBH N"Nom

07 “OBH
19
BocHN—<\ | “
cl
ny\/\N oPMB
COOBH 07 “OBH B°° OPMB

1i

Bude (1): Hop chét 1a — Hop chat 1d

Hop chét 1a (3 g, 7,51 mmol) duoc hoa tan trong metylen clorua (30 ml),
dugc 1am lanh t6i -30°C, va sau d6 metylhydrazin (0,402 ml, 7,51 mmol) duoc
thém vao do6, sau d6 khudy trong 40 phut. Dung dich phan tng duoc loc, va sau
d6 phan loc dugc thém vao metanol (15 ml) sau d6 thém vao hop chét 1c (2,045
g, 7,51 mmol), sau do khqu tron. Dung dich phan tng dugc c6 dac trong chan
khong, va sau d6 cén dugc thém vao nudce tinh khiét, duoc chiét vai etyl axetat.
Lép hitu co duge tach ra dugc rira véi nude tinh khiét, rira v&i nude mubi bio
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hoa, va sau d6 dugc lam kho trén magié sulfat khan. Magié sulfat duoc loai bo
biang cach loc, va sau d6 dung méi dugc 1am bay hoi trong ap suét giam dé tao
ra hop chat 1d dudi dang hop chit diu mau vang (3,96 g, hiéu suét 100%.).

"H-NMR (CDCl;) & (delta): 7,40-7,13 (10H, m), 6,86 (1H, s), 5,71-5,56 (2H,
m), 1,11 (9H, s).

Buéc (2): Hop chét 1d — Hop chét le

Mubi axit clohydric (3,41 g, 7,56 mmol) cta diphenylmetyl 7-amino-3-
clometyl-3-xephem-4-carboxylat dugc phan tan trong etyl axetat (40 ml), va sau
do hop chit 1d duoc thém vao d6, va sau d6 duge 1am lanh t&1 -40°C. Dung
dich phan Urng dugc thém vao phenyl diclophosphat (1,356 ml, 9,08 mmol), va
sau d6 thém vao dang giot N-metylmorpholin (2,459 ml, 22,69 mmol), tiép do
khudy & -40°C. Dung dich phan tmg sau d6 duoc thém vao dung dich nuéc cta
axit suxinic 10%. Lop hitu co dugce tach ra, rira véi dung dich nude natri hydro
cacbonat 5%, duoc rira v6i nude tinh khiét, va sau d6 rira v6i nude mudi bio
hoa. Lép hitu co duge 1am kho trén magié sulfat khan, va sau d6 magié sulfat
duoc loai bo b%mg cach loc. Dung mdéi dugc lam bay hoi trong ap suét giam, va
sau do cin tao ra dugc lam tinh khiét bang sic ky gel silica dé tao ra le dudi -
dang hop chat dau mau vang (3,65 g, hiéu suét 49%,).

"H-NMR (CDCls) § (delta): 7,46-7,20 (21H, m), 6,93 (1H, s), 6,92 (1H, s), 5,89
(1H, dd, J=9,2, 5,0 Hz), 5,87 (1H, d, T = 1,8 Hz), 5,63 (1H, d, J = 1,8 Hz), 4,87
(1H, d, J = 5,0 Hz), 4,47 (1H, d, J = 12,0 Hz), 4,29 (1H, d, J = 11,1 Hz), 3,42
(1H, d, J = 18,5 Hz), 3,23 (1H, d, ] = 18,8 Hz), 1,52 (9H, ).

Budce (3): Hop chét 1e — Hop chit 1f

Hop chit le (3,67 g, 3,71 mmol) dugc hoa tan trong metylen clorua (40 ml),
va sau do dugc lam lanh t61 -30°C. Axit m-cloperbenzoic 65% (0,984 g, 3,71
mmol) dugc thém vao, tiép d6 khudy trong 80 phut. Dung dich nudc natri hydro
sulfit 1% (40 ml) dugc thém vao, va sau do6 16p hitu co dugc tach ra. Lép hitu
co ria véi dung dich nudc natri hydro cacbonat 5%, duogc rira véi nude tinh
khiét, rira véi nude mudi bio hoa, va sau d6 dugc lam kho trén magié sulfat
khan. Magi€ sulfat duogc loai bd béng cach loc, va sau dé dung mdi dugc lam
bay hoi trong ap suat giam. Can tao ra dugc dem di sic ky gel silica dé tao ra
hop chét 1f dudi dang hop chét diu mau vang (2,67 g, hidu suit 77%).
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'H-NMR (CDCl;) & (delta): 7,49-7,26 (24H, m), 6,94 (1H, s), 6,89 (1H, s), 6,16
(1H, dd, J = 9,8, 4,7 Hz), 5,75 (1H, d, ] = 2,0 Hz), 5,57 (1H, d, ] =2,0 Hz), 5,29
(1H, br s), 4,88 (1H, d, J = 12,4 Hz), 4,13-4,10 (1, m), 3,37 (1, d, J = 18,6
Hz), 2,81 (1H, d, J = 19,7 Hz), 1,52 (9H, s).

Budc (4): Hop chét 1f — Hop chét 1g

Hop chit 1f (2,67 g, 2,8 Smmol) dugc hoa tan trong tetrahydrofuran (25
ml), va sau d6 duoc loai khi trong diéu kién chin sang. Trong méi trudng nito,
dung dich phan tng sau d6 dugc thém vao kali iodua (1,28 g, 8,55 mmol), sau
d6 khudy tron. Dung dich phan ng sau d6 duge thém vao dung dich nudc cua
natri hydrosulfit 4% (25 ml), sau d6 chiét tir 16p chira nudc véi etyl axetat. Lp
httu co duoc tach ra dugce rira véi nude tinh khiét, rira véi nude mudi bdo hoa,
va sau d6 dugc 1am kho trén magié sulfat khan. Magié sulfat dugc loai bo bang
cach loc, va sau d6 dung mdi dwoc 1am bay hoi trong ap suat giam dé tao ra hop
chét 1g duéi dang hop chat diu mau vang.

"H-NMR (CDCl3) & (delta): 7,50-7,26 (36H, m), 6,98 (1H, s), 6,90 (1H, s), 6,12
(1H, dd, J =9.5, 4,6 Hz), 5,73 (1H, d, J = 1,9 Hz), 5,54 (1H, d, J = 1,9 Hz), 5,28
(1H, br s), 4,74 (1H, d, T = 9,3 Hz), 4,10-4,04 (1H, m), 3,30 (1H, d, J = 17,2
Hz), 2,96 (1H, d, J = 18,1 Hz), 1,59-1,47 (9H, m).

Budc (5): Hop chét 1g — Hop chét 1i — Hop chét (1I-1)

Hop chét 1g (1,12 g, 1 mmol) dugc hoa tan trong dimetylaxetamit (3 ml), va
sau do6 hop chit 1h (659 mg, 1 mmol) dugc thém vao do, sau do khqu O nhiét
do6 trong phong trong 5 gi¢ 30 phat. Dung dich phan Gng dugc thém vao nudce
tinh khiét, duoc chiét véi etyl axetat. Lép hitu co duge rira voi nude tinh khiét,
rira voi nuée mubdi bdo hoa, va sau d6 dugc lam khé trén magié sulfat khan.
Magié sulfat dugc loai bé béng cach loc, va sau d6 dung moi dugce lam bay hoi
trong p suat giam dé tao ra hop chat 1i.

Sau d6, hop chét 1i dugc hoa tan trong metylen clorua (15 ml), va sau dé
dugc lam lanh t6i -50°C. Dung dich phan Ung sau d6 dugc thém vao phospho
tribromua (0,189 ml, 2 mmol), tiép d6 khudy & -50°C trong 1 gi®. Anisol (1,09
ml, 10 mmol) va dung dich 2 mol/l nhom clorua/nitrometan(5 ml, 10 mmol) sau
d6 dugc thém vao, tiép d6 khudy & 0°C. Dung dich phan Gng sau d6 duoc thém
vao nude tinh khiét (30 ml) va diisopropyl ete (50 ml). Dung dich phéan Ung
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dugc thém vao axetonitril va axit clohydric 2 N, va sau d6 phan két tia duogc
hoa tan, sau d6 16p chira nuéc duoe tich ra. Lép hitu co duge chiét véi hdn hop
dung dich cua nudc/axetonitril/axit clohydric lodng, va sau do 16p chira nudce
hén hop nay dugc thém vao nhua HP20SS, sau d6 co dic. Huyén phu duogc cd
dic duoc dem di séc ky cot HP20SS/ODS, sau d6 rira gidi voi nudc-axetonitril.
Dung dich nuégc cua natri hydroxit 0,2 N dugc sit dung cho cdac phan doan chira
hop chét mong mudn dé tao ra mudi natri, va sau dé dugce cd dic trong chan
khong. Dung dich di ¢6 dic dwoc dong khd nhanh dé tao ra hop chét (II-1) duéi
dang bot (245 mg, hiéu suét 32%).

MS (m+1) = 736,00

Phéan tich nguyén t6 cho Cr9Hp9C11N7010S,Na; (Hy0)4 s(NaHCO3),

Theo ly thuyét: C, 38,81; H, 4,23; C1, 3,81; N, 10,52; S, 6,88; Na, 5,18
Theo thuc nghiém: C, 38,56; H, 4,50; Cl, 4,55; N, 11,08; S, 7,19; Na, 5,38

'H-NMR (D, 0) § (delta): 7,18 (1H, s), 6,78-6,75 (2H, m), 5,91 (1H, d, J = 4.9
Hz), 5,32-5,28 (2H, m), 5,15 (1H, br s), 4,74-4,82 (1H, m), 4,10 (1H, d, ] = 13,9
Hz), 3,82-3,54 (13H, m), 2,21-2,07 (5H, m).

Viduy 44

Téng hop hop chét (11-2)
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Budc (1): Hop chét 2a — Hop chit 2b
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Hop chét 2a (3,77 g, 9,44 mmol) dugc phén tan trong dietyl ete (280 ml), va
sau d6 dung dich ete (100 ml) ctia diazometan (29,1 mmol), dugc didu ché tir N-
metyl-N-nitrosoure (3 g, 29,1 mmol), dugc thém vao. Sau khi khuéy & 0°C qua
dém, dietyl ete dugc co dic trong chan khong cho t6i khi thé tich con khoang
200 ml, va sau d6 duogc loc. Thu thap can dugc loc dé tao ra hop chét 2b (2,911
g, hiéu sudt 70%). Chét nay dugc st dung trong buéde tiép theo (2) ma khong
can tinh ché, v.v.

Bude (2): Hop chét 2b — Hop chat 2¢

Hop chat 2b (2,911 g, 6,59 mmol) dugc phan tan trong toluen (30 ml), va
sau d6 dem gia nhiét tai hdi luu trong 8 gid va 30 phit. Sau khi dung dich phéan
ung dugc lam lanh, chét rén duoc két taa duoc loc, va sau d6 duge lam kho
trong chan khong dé tao ra hop chit 2¢ (1,35 g, 3,28 mmol).

"H-NMR (DMSO-dg) & (delta): 7,85 (4H, s), 7,50-7,21 (10H, m), 6,86 (1H, s),
1,78 (2H, dd, ] = 8,6, 5.4 Hz), 1,52 (2H, dd, ] = 8,6, 5,4 Hz).

Budc (3): Hop chat 2c — Hop chét 2g

Hop chét 2¢ (1,35 g, 3,27 mmol) dugc st dung, va dugce xtr ly twong ty nhu
dugc md ta & trén dé tao ra hop chit 2g (2,52 g, hiéu suét 92%).

'"H-NMR (CDCl3) & (delta): 8,19 (1H, br s), 8,02 (1H, d, J = 9,1 Hz), 7,49-
7,18 (27H, m), 6,97 (1H, s), 6,89 (1H, s), 5,98 (1H, dd, J = 9,1, 5,0 Hz), 5,02
(1H, d, ] = 5,0 Hz), 4,52 (1H, d, J = 11,8 Hz), 4,32 (1H, d, ] = 11,8 Hz), 3,48
(1H, d,J=18,3 Hz), 3,23 (1H, d, J = 18,3 Hz), 1,75-1,54 (15H, m).

Buéc (4): Hop chét 2g — Hop chét 2h

Hop chét 2g (2,52 g, 2,5 mmol) dugc st dung, va dugc xu ly twong tu nhu
dugc md ta & trén dé tao ra hop chit 2h (2,07 g, hi¢u suét 87%).

'H-NMR (CDCl;) 5 (delta): 8,32 (1H, br s), 7,86 (1H, d, J = 9,7 Hz), 7,49-7,20
(27H, m), 6,97 (1H, s), 6,91 (1H, s), 6,16 (1H, dd, ] = 9,7, 4,5 Hz), 4,90 (1H, d,
J=13,4 Hz), 4,54 (1H, dd, ] = 4,6, 1,3 Hz), 4,18 (1H, d, ] = 12,3 Hz), 3,73 (1H,
d,J=18,5Hz),3,32 (1H, d, J = 18,6 Hz), 1,64-1,53 (15H, m).

Bude (5): Hop chat 2h — Hop chét 2i
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Hop chét 2h (2,07 g, 2,18 mmol) dugc st dung, va dugc xu ly tuong tu nhu
duoc md ta & trén dé tao ra hop chét 2i (2,23 g, hiéu suét 91%).

'H-NMR (CDCl;) & (delta): 8,36 (1H, br s), 7,86 (1H, d, J = 9,7 Hz), 7,50-7,10
(23H, m), 6,98 (1H, s), 6,90 (1H, s), 6,11 (1H, dd, J = 9,7, 4,9 Hz), 4,75 (1H, d,
J=9,0 Hz), 4,52 (1H, dd, T = 4.9, 1,1 Hz), 4,07 (1H, d, ] = 9,5 Hz), 3,66 (1H, d,
J=18,8 Hz), 3,49 (1H, d, T = 18,8 Hz), 1,69-1,43 (15H, m).

Budc (6): Hop chit 2i — Hop chét 2k — Hop chat (II-2)

Hop chét 2i (1,12 g, 1 mmol) dugc st dung, va dugc xur ly tuong tu nhu
dugce mé ta & trén dé tao ra hop chat (II-2) (312 mg, hiéu suét 40%).

MS (m+1) = 750,00

Phén tich nguyén té cho
C30H31CIN7O10S,Na(H,0);(NaHCO3)(NaCl); s(H,0)1 3

Theo ly thuyét: C, 36,46; H, 4,01; Cl, 8,68; N, 9,60; S, 6,28; Na, 7,88
Theo thuc nghiém: C, 36,48; H, 4,15; Cl, 4,26; N, 9,82; S, 6,33; Na, 7,93

'"H-NMR (D,0O) & (delta): 7,03 (1H, br s), 6,84-6,73 (2H, m), 5,84 (1H, d, J =
4,5 Hz), 5,34 (1H, d, J = 4,5 Hz), 4,76-4,71 (1H, m), 4,11 (1H, d, J = 13,3 Hz),
3,98-3,42 (11H, m), 2,31-2,05 (4H, m), 1,43-1,17 (4H, m).

Vi du 45

Téng hop hop chét (11-3)
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Budc (1): Hop chét 3a — Hop chat 3b

Hop chét 3a (18,6 g, 58,4 mmol) dwoc hoa tan trong tetrahydrofuran (190
ml), va sau dé6 N-hydroxyphtalimit (11,44 g, 70,1 mmol) va triphenylphosphin
(18,39 g, 70,1 mmol) dugc thém vao d6. Dung dich phan Uing sau d6 duogc thém
vao dang giot diisopropyl azodicarboxylat (13,63 ml, 70,1 mmol), sau d6 khudy
& nhiét do trong phong. Dung dich phan Uing duoc c6 ddc trong chan khong, va
sau d6 cin tao ra dugc thém vao metanol (300 ml), tiép d6 khudy & 0°C. Chét
ran duoc két tha duoc loc va sau d6 1am kho dudi ap Suét giam dé tao ra hop

chét 3b (8,70 g, hiéu suat 32%).
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'"H-NMR (CDCly) § (delta): 7,77-7,69 (4H, m), 7,56 (2H, dd, J = 7,7, 1,7 Hz),
7,39-7,36 (3H, m), 7,31-7,23 (7H, m), 7,18-7,15 (3H, m), 7,09-7,01 (2H, m),
6,93 (1H, s), 6,04 (1H, s).

Budc (2): Hop chét 3b — Hop chat (II-3)

Hop chét 3b (4,63 g, 10 mmol) duogc st dung, va duge xt ly tuong tu nhu
duoc md ta & trén dé tao ra hop chét 3c. Hop chét 3¢ (1,068 g, 1 mmol) duoc
hoa tan trong metylen clorua (10 ml), va sau d6 hop chét 3d (0,588 g, 1 mmol),
mudi axit clohydric (0,23 g 1,2 mmol) ciia 1-(dimetylaminopropyl)-3-
etylcarbodiimit, va pyridin (0,105 ml, 1,3 mmol) dugc thém vao do, tiép doé
khudy & -10°C trong 1 gio. Dung dich phan ting dugc thém vao nuée tinh khiét,
sau d6 chiét tir 16p chta nude voi metylen clorua. Lép hitu co dugc rira voi
nude tinh khiét, rira voi nude mudi bdo hoa, va dugc 1am khé trén magié sulfat
khan. Magié sulfat duoc loai bo bang céch loc, va sau d6 dung mdi dugc lam
bay hoi trong 4p suét giam dé tao ra hop chét 3e.

Sau d6 hop chét 3e duge hoa tan trong metylen clorua (15 ml), va sau do
dugc lam lanh t61 -30°C. Anisol (1,1 ml, 10 mmol) va dung dich 2 mol/l nhdm
clorua/nitrometan(5 ml, 10 mmol) dugc thém vao, tiép do khuéy ¢ 0°C. Dung
dich phan tng sau d6 duoc thém vao nuée tinh khiét (30 ml) va diisopropyl ete
(50 ml). Axetonitril va axit clohydric 2 N dugc thém vao dung dich phan ung da
xtr Iy dé hoa tan phan két tia, sau d6 16p chira nude duogc tach ra. Lop hitu co
duogc chiét v6i hdn hop dung dich ciia nudc tinh khiét/axetonitril/axit clohydric
lodng, va sau d6 nhya HP20SS duoc thém vao 16p chira nuéc hdn hop, sau do
cO dac. Huyén phu dugc cd dic duge dem di sic ky cot HP20SS/ODS, sau do
rira giai hop chat mong mudn véi dung dich axit clohydric loang-axetonitril, va
sau d6 cac phan doan chira hop chit mong mudn dugc c¢d dic trong chan khong.
Dung dich di c6 dic dugc dong kho nhanh dé tao ra hop chét (II-3) dudi dang
bot (91 mg, hiéu suét 11%).

Phan tich nguyén t6 cho C34H34CIN;O14S2(H,0)4(HCI); 5
Theo ly thuyét: C, 44,05; H, 4,73; Cl, 9,56; N, 10,58; S, 6,92
Theo thuc nghi¢m: C, 43,80; H, 4,55; Cl, 9,53; N, 10,41; S, 6,65

'"H-NMR (DMSO-dg) & (delta): 10,20 (1H, br s), 9,64 (1H, d, ] = 7,0 Hz), 8,53
(1H, br s), 7,51-7,36 (6H, m), 6,85-6,75 (3H, m), 5,94 (1H, dd, J = 8,0, 5,0 Hz),
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5,58 (1H, s), 5,26 (1H, d, ] = 5,0 Hz), 4,65 (1H, d, J = 13,7 Hz), 4,30 (1H, d, J =
14,3 Hz), 3,93 (1H, d, ] = 16,6 Hz), 3,69-3,50 (9H, m), 2,17-1,96 (4H, br m).

Vi du 46
Téng hop hop chét (11-4)
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Bude (1): Hop chit 4a — Hop chét 4c

D-arginin 4a (10,42 g, 70 mmol) dugc hoa tan trong dung dich nudc cua
axit sulfuric 2 N, va sau d6 kali bromua dugc thém vao do, va sau dé dugc lam
lanh t61 -10°C. Natri nitrit (9,58 g, 139 mmol) sau d6 dugc thém vao dung dich
phan tng, tiép d6 khudy. Dung dich phan Gng duoc chiét véi tetrahydrofuran,
va sau do lop hitu co duge lam kho trén magié sulfat khan. Magié€ sulfat dugc
loai bé bang cach loc, va sau d6 dung mdi dugc 1am bay hoi trong 4p suét giam
détao ra 11,14 g cia hop chit 4b.

Hop chit 4b (5,88 g) duoc phan tan trong clorofom (60 ml) va
tetrahydrofuran (30 ml), diphenyldiazometan (6,12 g, 31,5 mmol), sau d6 khudy
¢ nhiét do trong phong trong 2 gid 30 phut. Dung dich phan Ung dugc cd dac
trong chan khong, va sau do etyl axetat va dung dich nude natri hydro cacbonat
5% duogc thém vao, sau d6 tach 16p hitu co ra. Lép hitu co dugce rira vai nude
tinh khiét, rira véi nude mudi bio hoa, va sau dé duoc 1am kho trén magié sulfat
khan. Magié sulfat dugc loai bo bé‘mg cach loc, va sau d6 dung moi duoc lam
bay hoi trong 4p sudt giam. Cin tao ra duge dem di sic ky gel silica dé tao ra
hop chét 4c dudi dang chit dau (8,62 g, hiéu suat 79%).

"H-NMR (CDCl;) & (delta): 7,42-7,30 (14H, m), 6,87 (1H, s), 4,81 (1H, dd, J =
8,1,6,6 Hz), 3,16 (1H, dd, J= 15,7, 8,1 Hz), 2,88 (1H, dd, ] = 15,7, 6,5 Hz).

Budc (2): Hop chat 4c — Hop chit 4d

N-hydroxyphtalimit (7,77 g, 47,7 mmol) dugc hoa tan trong
dimetylformamit (85 ml), va sau d6 kali cacbonat (4,94 g, 35,7 mmol) dugc
thém vao d6, sau d6 khudy & nhiét do trong phong. Dung dich phan tmg sau d6
dugc thém vao dung dich cia hop chit 4c (8,63 g, 23,83 mmol) trong
dimetylformamit (45 ml), sau d6 khudy & nhiét do trong phong trong 6 gid va
40 phut. Dung dich phan tmg duoc d6 vao trong 400 ml nude tinh khiét, va sau
d6 chét rin két tia vo dinh hinh duoc loc. Chét ran thu duoc sau do dugc phan
tan trong metanol. Chét rin tao ra duoc loc, va sau d6 can duoc lam kho trong
chén khong dé tao ra hop chit 4d (1,83 g, 17%).

'H-NMR (CDCl3) 6 (delta): 7,78-7,71 (4H, m), 7,35-7,22 (10H, m), 6,91 (1H,
s), 6,51 (1H, brs), 5,45 (1H, br s), 5,25 (1H, dd, J = 7.5, 5,0 Hz), 3,04 (1H, dd, J
= 16,5, 7,5 Hz), 2,95 (1H, dd, J = 16,5, 5,0 Hz).
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Budc (3): Hop chit 4d — Hop chét (I1-4)

Hop chét 4d duoc st dung, va duogc xur ly tuong tu nhu dugc mo ta & trén dé
tao ra hop chat (II-4) (88 mg, hiéu suit 11%).

MS (m+1) = 781,03

Phén tich nguyén t6 cho C30H33CINgO;S2(H,0)3.5(HCl)g 5

Theo ly thuyét: C,41,52; H, 4,77, Cl, 6,13; N, 12,91; S, 7,39
Theo thyc nghiém: C, 41,52; H, 4,73; Cl, 6,29; N, 12,94; S, 7,48

"H-NMR (DMSO-dg) & (delta): 10,23 (1H, brs), 9,47 (1H, d, J = 8,2 Hz), 9,34
(1H, br s), 8,45 (1H, br s), 7,42 (1H, br s), 7,29 (2H, s), 6,97 (1H, br s), 6,81-
6,75 (3H, m), 5,78 (1H, dd, J = 8,2, 5,0 Hz), 5,19 (1H, d, ] = 5,2 Hz), 5,00-4,87
(2H, m), 4,02 (1H, d, J = 13,1 Hz), 3,88 (1H, d, ] = 17,1 Hz), 3,81-3,17 (6H, m),
2,64 (2H, d, ] =6,4 Hz), 2,16-1,98 (4H, m).

Vidu 47

Téng hop hop chét (11-5)
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Budc (1): Hop chat 5a — Hop chét 5¢

Hop chét 5a (Ref. Journal of Labelled Compound and Radiopharmaceuticals
45; 5; 2002; 371-378) (1194 mg, 4 mmol) dugc hoa tan trong 1,4-dioxan (10
ml). Sau dé duoc tinh ché nuéc (1 ml), Hop chét 5b (820 mg, 4 mmol), kali
cacbonat (1658 mg, 12 mmol), va tetrakistriphenylphosphin paladi (231 mg, 0,2
mmol) duogc thém lan luot vao do, sau do gia nhiét & hdi luu. Nude tinh khiét
duoc thém vao dung dich phan tng, sau d6 chiét tir 16p chira nuée véi etyl
axetat. Lop hitu co dugc rira véi nude tinh khiét, va sau do6 rira voi nude mudi
bdo hoa. Sau khi 16p hitu co dugc lam kho trén magié sulfat khan, magié sulfat
duoc loai bo béng cach loc, va sau d6 dung moi dugce lam bay hoi trong ép sut
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giam. Cén tao ra sau dé duogc thém vao diisopropyl ete. Phan khong hoa tan
duoc loc, rira v6i diisopropyl ete, va sau do duoc lam khé trong chan khong dé
tao ra hop chét 5¢ (415 mg, hiéu suat 42%).

'"H-NMR (CDCly) & (delta): 8,64 (2H, dd, J = 4,5, 1,6 Hz), 7,35 (2H, dd, ] =
4,5, 1,6 Hz), 7,05 (14, d, J = 8,5 Hz), 6,91 (1H, d, J = 8,5 Hz), 3.93 3H, s),
3,91 3H, ).

Budc (2): Hop chit 5¢ — Hop chit 5d

Hop chét 5c¢ (415 mg, 1,66 mmol) dugc hoa tan trong metylen clorua (4 ml),
va sau d6 dung dich 1 mol/l chtta bo tribromua trong metylen clorua (4,16 ml,
4,16 mmol) dugc thém vao do, sau do khuéy ¢ nhiét do trong phong trong 30
phut. Dung dich phan tmg dugc thém vao metanol, va sau do dung mdi duogc
lam bay hoi trong ap suét gidm. Cén tao ra duogc loc, rira véi metylen clorua, va
sau d6 duoc lam kho trong chan khong dé tao ra hop chét 5d.

'H-NMR (D, 0) & (delta): 8,74 (2H, d, J = 6,4 Hz), 8,14 (2H, d, ] = 6,4 Hz),
7,06 (1H, d, ] = 8,5 Hz), 7,01 (1H, d, J = 8,5 Hz).

Budc (3): Hop chat 5d — Hop chét 5e

Hop chét 5d (332 mg, 1,097 mmol) dwoc phan tén trong dimetylformamit (3
ml), va sau do6 kali cacbonat (531 mg, 3,84 mmol) va 4-metoxybenzyl clorua
(0,329 ml, 2,414 mmol) dugc thém lan luot vao do, sau dé khuéy o nhiét do
trong phong. Nudc tinh khiét sau d6 dugc thém vao dung dich phan tng, sau d6
chiét tir 16p chira nude véi etyl axetat. Lop hitu co duoe rira v6i nude tinh khiét,
va sau do6 rira véi nuéc mubi bdo hoa. Lép hitu co duoc 1am khd trén magié
sulfat khan, sau do loai bé magié sulfat béng cach loc, va sau d6 dung mdi duoc
lam bay hoi trong 4p suat giam. Cin tao ra duge dem di sic ky gel silica dé tao
ra hop chét 5e (276 mg, hiéu suét 55%).

"H-NMR (CDCl;) & (delta): 8,65 (2H, dt, J = 7.6, 2,7 Hz), 7,37 (6H, dt, ] = 9.5,
3,6 Hz), 7,03-6,97 (2H, m), 6,93 (2H, ddd, ] = 9,3, 5,0, 2,5 Hz), 6,84 (2H, dt, J
=9.2,2,5 Hz), 5,10 (2H, s), 5,01 (2H, s), 3,84 (3H, s), 3,80 (3H, s).

Budc (4): Hop chat 5e — Hop chat 5f — Hop chét (II-5)

Hop chét 5¢ (276 mg, 0,598 mmol) dugc st dung, va dugc xu ly tuong tu
nhu duge mé ta & trén dé tao ra hop chat (II-5) (240 mg, hiéu suét 58%).
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MS (m+1) = 689,08
Phaén tich nguyén t& cho CgHysCINgOoS,(H,0),6
Theo ly thuyét: C,45,70; H, 4,14; Cl, 4,82; N, 11,42; S, 8,71
Theo thuc nghiém: C, 45,96; H, 4,05; CI, 4,85; N, 11,39; S, 8,36

'H-NMR (DMSO-d¢) & (delta): 9,44-9,36 (3H, m), 8,21 (2H, d, J = 6,7 Hz),
7.27 (2H, s), 6,94 (2H, s), 6,69 (1H, s), 5,73 (1H, dd, J = 8,3, 5,0 Hz), 5,64 (1H,
d, J = 13,4 Hz), 5,14-5,04 (2H, m), 3,56 (1H, d, J = 17,8 Hz), 3,15 (1H, d, J =
17,8 Hz), 1,40 (64, s).

Vi dy 48
T6ng hop hop chét (11-6)
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Budc (1): Hop chat 6a — Hop chét 6¢

Hop chét 6a (2,99 g, 10 mmol) va hop chat 6b (2,26 g, 11 mmol) duoc si
dung, va dugc xur ly twong ty nhu duwgc mo ta & trén dé tao ra hop chét 6¢ (1,92
g, hidu suét 77%).

"H-NMR (CDCls) 5 (delta): 8,68-8,62 (1H, m), 8,59 (1H, td, J = 3.1, 1,6 Hz),
7,76 (1H, dtd, J = 7,8, 1,6, 1,6 Hz), 7,34 (1H, ddt, J = 7.8, 4.8, 1,1 Hz), 7,05
(1H, dd, T = 8,6, 1,2 Hz), 6,92 (1H, dd, ] = 8,6, 1,2 Hz), 3,96-3,90 (6H, m).

Budc (2): Hop chit 6c — Hop chit 6d — Hop chéit 6e — Hop chét 6f — Hop
chét (I1-6)

Hop chét 6¢ (1,9 g, 7,61 mmol) dugc st dung, va dugc xt ly twong tu nhu
duoc md ta & trén dé tao ra hop chét 6d (1,54 g, hidu sudt 67%). Sau d6 hop
chat 6d (1,54 g, 5,90 mmol) dugc st dung, va dugc xut ly tuong tu nhu duge mod
ta & trén dé tao ra hop chat 6e (1,16g, hiéu sudt 49%). Hop chét 6f (1,16 g, 1,09
mmol) duogc sir dung, va duge xi¥ 1y tuong tyr nhu duge md ta & trén dé tao ra
hop chét (11-6) (410 mg, hidu suit 53%).

MS (m+1) = 689,10

Phan tich nguyén t6 cho CgHy4C1iNOoS2(H,0)3(NaHCO3), |

Theo ly thuyét: C, 41,88; H, 3,76; Cl, 4,25; N, 10,07; S, 7,68; Na, 3,03
Theo thuc nghiém: C, 41,84; H, 4,15; Cl, 4,65; N, 10,35; S, 7,65; Na, 3,30

'"H-NMR (D, O) 5 (delta): 9,10 (1H, s), 8,89 (1H, d, J = 5,8 Hz), 8,58 (1H, d, J
= 8,1 Hz), 8,08 (11, t, J = 7,1 Hz), 6,95-6,90 (3H, m), 5,83 (1H, d, J = 4,7 Hz),
5,64 (1H, d, J = 14,6 Hz), 5,33 (1H, d, T = 15,1 Hz), 5,28 (1H, d, ] = 4,7 Hz),
3,68 (1H, d, J = 17,8 Hz), 3,22 (1H, d, J = 17,8 Hz), 1,44 (6H, s).

Vidu 49

Téng hop hop chat (I1-7)
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Budc (1): Hop chét 7a — Hop chat 7b

Hop chit 7a (8,34 g, 70 mmol) dugc hoa tan trong metylen clorua (80 ml),
va sau d6 axit m-cloperbenzoic (18,58 g, 70 mmol) dugc thém vao do, sau do
khudy & 0°C trong 45 phut. Dung dich phan ting dugc thém vao dung dich nuéc
ctia natri hydro sulfit (8,01 g, 77 mmol), va sau d6 diéu chinh téi d6 pH bang 10
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v6i dung dich nuéc natri hydroxit 2 N. Sau khi chiét tir 16p chua nude véi
clorofom va tetrahydrofuran, 16p hitu co dugc lam kho trén magié sulfat khan.
Magié sulfat dugc loai bo bang céch loc, va sau d6 dung méi duge lam bay hoi
trong 4p sudt gidm dé tao ra hop chat 7b dudi dang chit rén mau xam (8,46 g,
hiéu suét 89%).

'"H-NMR (CDCl5) § (delta): 8,05 (1H, d, J = 6,3 Hz), 7,14-7,05 (2H, m), 3,18
(2H, t, ] = 7,6 Hz), 3,03 (2H, t, ] = 7,6 Hz), 2,28-2,10 (2H, m).

Budc (2): Hop chét 7b — Hop chét 7¢

Hop chéat 7b (4 g, 29,6 mmol) dugc hoa tan trong clorofom (20 ml), va sau
do dugc lam lanh té1 0°C. Dung dich phan tng dugc thém vao phospho
oxybromua (16,97 g, 59,2 mmol), sau d6 gia nhiét & hdi luu. Bang (5 g) duoc
thém vao trong dung dich phan ung, va sau d6 diéu chinh téi do pH bing 10
bang dung dich nudc natri hydroxit 2 N. Lép chtra nuée sau d6 dugce chiét véi
clorofom. Lép hitu co duge tach ra dugce rira véi nude tinh khiét, rra v&i nuée
mubi bdo hoa, va sau d6 dugc lam kho trén magié sulfat khan. Magié sulfat
duoc loai bd b%mg cach loc, va sau d6 dung moi dugce lam bay hoi trong ap suét
giam. Cin tao ra dugc dem di sic ky gel silica dé tao ra hop chit 7c (922 mg,
hiéu suét 16%).

'H-NMR (CDCl;) 8 (delta): 8,12 (1H, d, J = 5.5 Hz), 7.22 (1H, d, ] = 5,5 Hz),
3,12 (2H, t, ] = 7,7 Hz), 2,98 (2H, t, ] = 7,7 Hz), 2,22-2,09 (2H, m).

Budce (3): Hop chat 7h — Hop chét 7i

Hop chat 7h (2,19 g, 7,34 mmol) dugc hoa tan trong dimetylsulfoxit (20
ml), va sau do 4,4.4'4'5,55" 5 -octametyl-2,2'-bi(1,3,2-dioxaboran) (2,05 g,
8,07 mmol), phtrc [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(Il)-metylen
clorua (599 mg, 0,734 mmol), va kali axetat (2,16 g, 22,01 mmol) dugc thém
lan luot vao do, sau d6 gia nhiét t6i 80°C va khudy. Dung dich phan tmg sau d6
duoc thém vao nude tinh khiét, duoc chiét voi etyl axetat. Lép hitu co dugc rira
v6i nuée tinh khiét, va sau d6 rira véi nude mudi bao hoa. Sau khi 16p hitu co
dugc lam kho trén magié sulfat khan, magié€ sulfat dugc loai bo béng cach loc,
va sau d6 dung mdi dugc 1am bay hoi trong ap suat giam. Can tao ra duoc dem
di séc ky gel silica dé tao ra hop chét 7i (413 mg, hiéu suit 19%).
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'H-NMR (CDCl;) & (delta): 7,43 (1H, d, J = 8,4 Hz), 6,79 (1H, d, J = 8,4 Hz),
3,88 (3H, s), 3,83 (3H, s), 1,36 (14H, s).

Budc (4): Hop chit 7c — Hop chit 7d — Hop chét 7e

Hop chét 7¢ (923 mg, 4,66 mmol) va hop chét 7i (1,08 g, 3,60 mmol) duoc
st dung, va duogc xtr ly tuong ty nhu dugc mo ta & trén dé tao ra hop chéit 7d
(845 mg, hiu suét 81%). Sau do hop chat 7d (845 mg, 2,92 mmol) dugc st
dung, va duogc xir ly twong tw nhu dugc mé ta & trén dé tao ra hop chét 7e
(741,6 mg, hiéu suét 74,1%.)

'H-NMR (DMSO-ds ) 8 (delta): 10,28 (1H, br s), 9,54 (1H, br s), 8,64 (1H, d, J
= 6,0 Hz), 7,65 (1H, d, ] = 6,0 Hz), 6,89 (1H, d, J = 8,2 Hz), 6,75 (1H, d, ] = 8,2
Hz), 3,27 (2H, t, T = 7,5 Hz), 2,90 (2H, t, ] = 7,5 Hz), 2,22-2,12 (2H, m).

Budce (5): Hop chét 7e — Hop chét 7f

Hop chit 7e (741 mg, 2,16 mmol) duge hoa tan trong dimetylformamit (7
ml), va sau d6 trietylamin (0,899 ml, 6,49 mmol), imidazol (442 mg, 6,49
mmol), va clo-t-butyldimetylsilan (978 mg, 6,49 mmol) dugc thém vao, sau do
khudy & nhiét d6 trong phong. Dung dich phéan (mg sau d6 dugc thém vao nudce
tinh khiét, duge chiét v6i etyl axetat. Lop hitu co duge rira voi nude tinh khiét,
va sau d6 rira voi nude mudi bdo hoa. Sau khi 16p hitu co dugc 1am kho trén
magié sulfat khan, magié sulfat duogc loai bo bﬁ?mg cach loc, va sau d6 dung moi
dugc lam bay hoi trong ap suat giam. Can tao ra duoc thém vao diisopropyl ete,
va sau d6 duge loc. Cin dugce rira véi diisopropyl ete dé tao ra hop chat 7f (971
mg, hiéu suét 92%).

'H-NMR (CDCl;) & (delta): 8,35 (1H, d, ] = 5,2 Hz), 6,93 (1H, d, ] = 5,2 Hz),
6,80 (1H, d, J = 8,3 Hz), 6,67 (1H, d, J = 8,3 Hz), 3,08 (2H, t, ] = 7,7 Hz), 2,77
(2H, t, T = 7,2 Hz), 2,13-2,03 (2H, m), 1,04 (9H, s), 1,00 (9H, s), 0,26 (6H, s),
0,22 (6H, s).

Bude (6): Hop chét 7f — Hop chat 7g — Hop chat (11-7)

Hop chat 7f (490 mg, 1 mmol) duge st dung, va duge xit ly twong tw nhu
dugc mo ta & trén dé tao ra hop chét (I1-7) (287 mg, hi¢u suét 38%).

MS (m+1) = 729,21
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Phan tich nguyén t& cho C;;HysCINgOS,Na(H,0)s 5
Theo Iy thuyét: C, 43,79; H, 4,62; CI, 4,17; N, 9,88; S, 7,54; Na, 2,70
Theo thuc nghiém: C, 44,09; H, 4,57, Cl, 5,02; N, 8,82; S, 6,71; Na, 2,76

'H-NMR (DMSO-d¢) § (delta): 9,15 (1H, d, J = 6,8 Hz), 7,70 (11, d, T = 6,8
Hz), 6,79 (1H, d, J = 8,1 Hz), 6,71 (1H, s), 6,59 (1H, dd, T = 10,5, 8,2 Hz), 5,76
(1H, t, J = 6,2 Hz), 5,50 (1H, d, J = 13,9 Hz), 5,13 (1H, s), 5,06 (1H, d, ] = 5,0
Hz), 3,46 (1H, d, J = 11,7 Hz), 3,15 (1H, d, ] = 17,5 Hz), 2,94 3H, q, I = 7,0
Hz), 2,25-2,07 (2H, m), 1,41 (6H, d, ] = 16,8 Hz).

Vi du 50

Téng hop hop chit (11-8)
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Bude (1): Hop chéat 8a — Hop chat 8c

Hop chét 8b (3,26 g, 7,6 mmol) dugc hoa tan trong dimetylaxetamit, va sau
dé duge lam lanh t6i -15°C. Dung dich phan Ung sau d6 duogc thém vao
trietylamin (1,475 ml, 10,64 mmol) va metansulfonyl clorua (0,829 ml, 10,64
mmol), tiép d6 khudy. Dung dich phan Gng sau d6 duoc thém vao dung dich clia
hop chét 8a (1,02 g, 7,6 mmol) hoa tan trong dimetylaxetamit (1 ml), sau do
khudy & 0°C. Nude tinh khiét dugc thém vao dung dich phan tng, duoc chiét
vGi etyl axetat. Lop hitu co dugce rira v6i nudce tinh khiét, va sau d6 rira véi
nuéc mudi bio hoa. Sau khi 16p hitu co dugc 1am kho trén magié sulfat khan,
magié sulfat dugc loai bo béng cach loc, va sau d6 dung moi dugc lam bay hoi
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trong 4p suat giam. Can tao ra dugc dem di sic ky gel silica dé tao ra hop chét
8¢ (1,25 g, hiéu suat 30%).

MS (m+1) =545,2
Budce (2): Hop chét 8¢ — Hop chat 8d — Hop chat (I1-8)

Hop chit 8¢ (623 mg, 1 mmol) duoc st dung, va duoc xir ly twong tu nhu
duge md ta & trén dé tao ra hop chét (11-8) (305 mg, hi¢u suit 34%).

MS (m+1) = 772,16

Phan tich nguyén t6 cho C3,H,9CIN;01S;Na(NaHCO3)g,(H,0)47

Theo Iy thuyét: C, 43,18; H, 4,34; Cl, 3,96; N, 10,95; S, 7,16; Na, 3,08
Theo thuc nghiém: C, 44,09; H, 4,57; Cl, 5,02; N, 8,82; S, 6,71; Na, 2,76
Vi dy 51

Téng hop hop chat (I1-9)
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Budc (1): Hop chét 9a — Hop chat 9b

Hop chit 9a (12,8 g, 57,3 mmol) duoc hoa tan trong etanol, va sau d6 dugc

lam lanh t6i -5°C. Dung dich phan iing dugc thém vao natri borohydrua (1,41 g,

37,3 mmol), va sau d6 canxi clorua (4,14 g, 37,3 mmol) dugc thém vao dang

giot nho, tiép d6 khudy trong 45 phut. Dung dich phan tng dugce dé vao trong

nude tinh khiét (120 ml), va sau dé 1a etanol, duoc co dic trong chan khong.
Chét ran duoc két taa duoc loc dé tao ra hop chét 9b (4,71 g, hiéu sut 45%).
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"H-NMR (CDCl;) & (delta): 9,16 (1H, d, J = 1,8 Hz), 8,29 (1H, dd, ] = 1,8, 8.4
Hz), 7,35 (1H, d, J = 8,4 Hz), 4,83 (2H, br s), 4,42 (2H, q, J = 6,9 Hz), 3,69 (1H,
s), 1,42 3H, t, J = 6,9 Hz).

Budc (2): Hop chét 9b — Hop chét 9¢

Hop chét 9b (7,56 g, 41,7 mmol) dugc phan tan trong metylen clorua, va sau
dé dugce lam lanh t&i 0°C. Dung dich phan tng sau d6 dugc thém vao lan luot
trietylamin (6,36 ml, 45,9 mmol) va metansulfonyl clorua (3,57 ml, 45,9 mmol),
tiép d6 khudy & 0°C. Nudc tinh khiét sau d6 duoc thém vao dung dich phan
ung, dugc chiét voi etyl axetat. Lop hitu co dugc rira voi nude tinh khiét, va sau
do6 rira véi nude mudi bio hoa. Sau khi 16p hitu co duoc lam khé trén magié
sulfat khan, magié sulfat duoc loai bd bf?mg cach loc, va sau d6 dung moi dugc
cd dic trong chan khong. Can tao ra dugc hoa tan trong dimetylformamit (110
ml), va sau d6 natri nitrua (4,07 g, 62,6 mmol) dugc thém vao, sau do khudy &
60°C. Dung dich phan Ung dugc thém vao nudc tinh khiét, duoc chiét véi etyl
axetat. Lop hitu co duogc rira v6i nude tinh khiét, va sau d6 rira véi nude mudi
bao hoa. Sau khi 16p hitu co dugc lam kho trén magié sulfat khan, magié€ sulfat
duoc loai bd br:ing cach loc, va sau d6 dung mdi dugce cd dic trong chan khong.
Can tao ra sau d6 duoc dem di séc ky gel silica dé tao ra hop chét 9c¢ (8,18 g,
hiéu suit 95%).

'H-NMR (CDCl;) & (delta): 9,18 (1H, d, J =2,1 Hz), 8,32 (1H, dd, ] = 8,1, 2,1
Hz), 7,44 (1H, d, J = 8,5 Hz), 4,57 (2H, br s), 4,42 (2H, q, J = 7,0 Hz), 1,42 3H,
t,J=17,0 Hz).

Bude (3): Hop chit 9c — Hop chat 9d

Hop chit 9¢ (8,18 g, 39,7 mmol) dugc hoa tan trong tetrahydrofuran (80 ml),
va sau do triphenylphosphin (11,45 g, 43,6 mmol) dugc thém vao, sau do khuay
tron cho téi khi khi nging sinh ra. Dung dich phan trng sau do duoc thém vao
nuée tinh khiét (7,15 g, 397 mmol), tiép d6 khudy & 60°C. Dung moi duoc lam
bay hoi trong 4p sudt giam, va sau d6 cin tao ra dugc dem di sdc ky gel silica dé
tao ra hop chat 9d duéi dang hop chat ddu mau xanh (6,81 g, hidu suét 95%).

'H-NMR (CDCly) & (delta): 9,15 (1H, d, J = 2,0 Hz), 8,25 (1H, dd, J = 8,0, 2,0
Hz), 7,38 (1H, d, J = 8,0 Hz), 4,41 (2H, q, J = 7.4 Hz), 4,05 2H, s), 1,71 (H,
s), 1,41 (3H, t, ] = 7,4 Hz).
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Budc (4): Hop chat 9d — Hop chét 9e

Axit formic (7,25 ml) dugc thém vao axetic anhydrit (7,14 ml, 76 mmol),
sau d6 gia nhiét t¢i 50°C trong 30 phut, va nho vay anhydrit axit hdn hop duoc
diéu ché. Hop chét 9d (6,81 g, 37,8 mmol) dugc hoa tan trong metylen clorua
(70 ml), va sau d6 anhydrit axit hdn hop dugc diéu ché duoc thém vao dang
giot, tiép d6 khudy & nhiét do trong phong. Dung dich phéan tGng sau d6 dugc
thém vao dung dich nudc natri hydro cacbonat bdo hoa, dugc chiét voi etyl
axetat. Lop hitu co dugc rira véi nude tinh khiét, va sau do rira v6i nude mudi
bdo hoa. Sau khi 16p hitu co dugce lam kho trén magié sulfat khan, magié sulfat
duoc loai bo bang cach loc, va sau d6 dung méi duge 1am bay hoi trong 4p suit
giam. Can tao ra sau d6 dugc dem di sdc ky gel silica dé tao ra hop chét 9e
(7,16 g, hiéu suit 91%).

'H-NMR (CDCl;) § (delta): 9,14 (1H, d, J = 2,1 Hz), 8,35 (11, s), 8,28 (1H,
dd, J=2,1, 8,1 Hz), 7,35 (1H, d, J = 8,1 Hz), 6,88 (1H, br s), 4,68 (2H, d, J =
5,2 Hz), 4,42 (2H, q, = 7,1 Hz), 1,42 31, t, J = 7,1 Hz).

Bude (5): Hop chat 9¢ — Hop chét Of

Hop chit 9e (7,15 g, 34,3 mmol) dugc hoa tan trong toluen (70 ml), va sau
d6 phospho oxyclorua (6,38 ml, 68,7 mmol) dugc thém vao, sau do6 hdi luu o
gia nhiét. Dung dich phan ung sau d6 duoc thém vao dung dich nuéc natri
hydro cacbonat bdo hoa, dugc chiét v6i etyl axetat. Lp hitu co duoc rira véi
nude tinh khiét, va sau d6 rira véi nude mubdi bio hoa. Lép hitu co dugce lam
kho trén magié sulfat khan, sau d6 loai bo magié sulfat béng cach loc, va sau d6
dung moi duoc lam bay hoi trong ap suit giam. Can tao ra dugc thém vao
diisopropyl ete, va sau dé dugc loc. Cén dugc loc dugce rira voi diisopropyl ete
dé tao ra hop chét 9f dué6i dang chét rdn mau vang (5,38 g, hiéu suit 82%).

'H-NMR (CDCly) § (delta): 8,75-8,70 (1H, m), 8,21 (1H, s), 7,47-7,41 (2H, m),
7.23 (1H, dd, J=9,7, 1,2 Hz), 4,40 (2H, q, ] = 7,1 Hz), 1,41 (3, t, ] = 7,1 Hz).

Budc (6): Hop chét 9f — Hop chét 9g

Hop chat 9f (2,85 g, 15 mmol) dugc hoa tan trong tetrahydrofuran (30 ml),
va sau d6 dugc lam lanh téi -78°C. Dung dich phan Ung sau dé dugc thém vao
dang giot dung dich 1 mol/l diisobutyl nhém hydrua/toluen (37,5 ml, 37,5
mmol), tiép d6 khudy & -78°C. Dung dich phan tmg duoc thém vao natri sulfat
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decahydrat, va sau do6 natri sulfat khan dugc thém vao, sau d6 khudy tron trong
khi 1am 4m téi nhiét d9 trong phong. Dung dich phéan tmg da xt Iy sau d6 duoc
loc. Phén loc duoc 1am bay hoi trong ap suét gidm, va sau dé can tao ra duoc
dem di sic ky gel silica dé tao ra hop chit 9g (1,18 g, hiéu sudt 53%).

'H-NMR (CDCls) & (delta): 8,06 (1H, s), 7,95-7,91 (1H, m), 7,46-7,36 (2H, m),
6,70 (1H, dd, T=9.3, 1,3 Hz), 4,66-4,62 (2H, m).

Budc (7): Hop chat 9g — Hop chét 9h

Hop chét 9g (1,18 g, 7,96 mmol) dwoc hoa tan trong dimetylformamit (10
ml), va sau d6 dugc lam lanh t&i 0°C. Dung dich phan tng dugc thém vao
diphenylphosphoryl azit (2,05 ml, 9,56 mmol), va sau do 1,8-
diazabixyclo[5.4.0]undec-7-ene (1,44 ml, 9,56 mmol) dugc thém vao dang giot,
tiép d6 khudy & nhiét do trong phong. Nudc tinh khiét sau d6 dugc thém vao
dung dich phan ung, dugc chiét voi etyl axetat. L6p hitu co duge rira véi nude
tinh khiét, va sau do6 rira véi nude mudi bio hoa. L6p hitu co duge 1am kho trén
magié sulfat khan, va sau do magié sulfat duoc loai bo bang cach loc. Dung moi
duoc lam bay hoi trong 4p suét giam, va sau d6 cdn tao ra dugc dem di sac ky
gel silica dé tao ra hop chét 9h.

'H-NMR (CDCl3) § (delta): 8,02 (1H, s), 7,93-7,90 (1H, m), 7,47 (1H, d, J =
9.4 Hz), 7,44 (1H, s), 6,66 (11, dd, ] =9,4, 1,3 Hz), 4,29 (2H, s).

Budc (8): Hop chit 9h — Hop chét 9i — Hop chét 9k

Hop chét 9h (1,13 g, 6,53 mmol) dugc su dung, va duogc xur ly tuong ty nhu
duoc mod ta & trén dé tao ra hop chét 9i. Hop chat 9i duge hoa tan trong
dimetylformamit, va sau do hop chit 9j (3,08 g 7,18 mmol), I-
hydroxybenzotriazol (971 mg, 7,18 mmol), va mudi axit clohydric (345 mg, 1,8
mmol) ctia 1-(dimetylaminopropyl)-3-etylcarbodiimit dugc thém vao lan luot,
sau d6 khudy & nhiét d6 trong phong. Dung dich phéan tmg dugc thém vao nudce
tinh khiét, va sau d6 chat rin dugc két tha duoc loc. Cin duoc loc duge rira véi
etyl axetat dé tao ra hop chét 9k (2.2 g, hiéu sudt 60%).

'H-NMR (DMSO-ds) & (delta): 8,93-8,80 (2H, m), 8,33 (1H, s), 7,69-7,59 (2H,
m), 7,43 (2H, d, J = 8,6 Hz), 7,31 (2H, d, J = 8,6 Hz), 7,21 (2H, s), 7,03-6,93
(3H, m), 6,90-6,83 (2H, m), 5,16 (2H, s), 4,88 (2H, s), 4,37 (2H, d, ] = 5,7 Hz),
3,78-3,73 (6H, m).
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Budc (9): Hop chit 9k — Hop chét (11-9)

Hop chét 9k (558 mg, 1 mmol) duogc xtt Iy twong tw nhu duge mé ta & trén
dé tao ra hop chét (I1-9) (377 mg, hiéu sudt 47%).

MS (m+1) = 785,31

Phan tich nguyén t& cho C3,HasCINgO4S,Na(NaHCO3)3(H,0)s 5

Theo ly thuyét: C,41,41; H,4,29;Cl, 3,78; N, 11,96; S, 6,85; Na, 3,19
Theo thuc nghiém: C, 41,19; H, 4,23; Cl, 4,03; N, 12,24; S, 6,87; Na, 2,79

'H-NMR (D, 0) & (delta): 9,41 (1H, s), 8,25 (1H, s), 8,00 (1H, s), 7,68 (1H, d, J
= 9,8 Hz), 7,18 (1H, d, J = 9,6 Hz), 6,95-6,86 (2H, m), 6,79 (1H, d, J = 8,4 Hz),
5,81 (1H, d, J = 4,6 Hz), 5,40 (1H, d, ] = 14,5 Hz), 5,26 (1H, d, J = 4,9 Hz),
5,18 (1H, d, J = 14,5 Hz), 4,51 (2H, s), 3,65 (1H, d, J = 18,0 Hz), 3,24 (1H, d, J
= 18,0 Hz), 1,52-1,38 (6H, m).

Vidu52

Téng hop hop chét (I1-10)
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Budce (1): Hop chét 10a — Hop chét 10b

Hop chét 10a (11,04 g, 40 mmol) dugc hoa tan trong dietyl ete (100 ml) va
metylen clorua (400 ml), va sau d6 diphenyldiazometan (17,09 g, 88 mmol)
duoc thém vao do, sau do khuéiy ¢ nhi¢t do trong phong trong 1 gi¢. Dung dich
phan Ung duoc cd dic trong chan khong, va sau do hexan dugc thém vao do.
Chét ran tao ra duoc loc dé tao ra hop chat 10b (22,6 g, 93%)).

"H-NMR(DMSO-ds ) & (delta): 5,15 (2H, s), 6,93 (2H, s), 7,30-7,50 (20H, m).
Budc (2): Hop chét 10b — Hop chat 10c

Hop chit 10b (12,17 g, 20 mmol) duoc hoa tan trong dimetylformamit (60
ml), va sau do trietylamin (3,05 ml, 22,0 mmol) duoc thém vao do, sau do
khudy & nhiét do trong phong trong 1 gid. Dung dich phan tmg sau d6 dugc db
vao trong dung dich nudc ciia axit hydrocloric lodng, duoc chiét véi etyl axetat.
Lép hitu co duge rira voi nude, va sau do rira véi nudce mudi bdo hoa. Sau khi
Jam kho trén magié sulfat khan, dung mdi duge 1am bay hoi trong 4p suat giam
dé tao ra hop chat 10c (10,3 g, 98%).

'"H-NMR(CDCl;) § (delta): 5,29 (1H,s), 6,59 (1H, s), 6,60 (1H, s), 7,10-7,50
(20H, m).

Budc (3): Hop chat 10c — Hop chét 10d

N-hydroxyphtalimit (2,28 g, 14 mmol) dugc phan tan trong
dimetylformamit (10 ml), va sau d6 natri hydrua (60%, 480 mg, 12 mmol) tiép
d6 hop chét 10c dugce thém vao dé, sau d6 khudy & nhiét do trong phong trong
30 phut. Dung dich phan tng sau d6 dugc dd vao trong nudc da lanh, duogc
chiét v6i etyl axetat. Lép hitu co duoc rira véi dung dich nudce cua natri hydro
cacbonat 10%, va sau d6 rira v6i nudc mudi bdo hoa. Sau khi lam kho trén
magié sulfat khan sau d6 loc, dung mdi dugc lam bay hoi trong ap sudt giam.
Cian dugc thém vao dietyl ete, va sau d6 chét rin tao ra duoc loc dé tao ra hop
chét 10d (2,50 g, 41%).

'"H-NMR(CDCl;) & (delta): 5,87 (1H, s), 6,84 (1H, s), 6,86 (1H, s), 7,10-7,40
(20H, m), 7,27-7,90 (4H, m).

Budc (4): Hop chét 10d — Hop chét 10e — Hop chit 10g
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Hop chét 10d duoc hoa tan trong metylen clorua (70 ml), sau d6 duoc lam
lanh t&i -78°C, va sau d6 metylhydrazin (0,60 ml, 11,34 mmol) duoc thém vao
do, tiép do khudy trong 1 gio dudi didu kién lam lanh bang da. Chét ran dugc
két taa duoc loc, va sau d6 phén loc dugc c6 dic trong chan khong. Cén sau do
duoc thém vao etyl axetat. Lop hitu co duge tadch ra duoc rira v6i dung dich
nudce natri hydro cacbonat 5%, va sau d6 rira v6i nude mubi bao hoa. Sau khi
lam kho trén magié sulfat khan sau d6 loc, dung modi dugc c6 ddc trong chan
khong. Cén dugc thém vao metanol (100 ml), va sau do, ¢ 0°C, hop chat 10f
duogc thém vao, sau do khuéy tron qua dém. Dung dich phan tng dugc co dic
trong chan khong, va sau do etyl axetat dugc thém vao d6. Lop hitu co duoc
tach ra dugce rua voi dung dich nude cia axit clohydric 0,2 N, va sau d6 rira voi
nuée mudi bao hoa. Sau khi 1am kho trén magié sulfat khan sau dé loc, dung
mdi duge cd dic trong chan khéng. Can tao ra duge lam tinh khiét bang séc ky
cot gel silica dé tao ra hop chéat 10g (2,91 g, 35%).

"H-NMR(DMSO-dq) & (delta): 1,49 (9H, s), 6,12 (1H, s), 6,80-7,00 (3H, m),
7,20-7,60 (20H, m).

Bude (5): Hop chat 10g + Hop chét 10h — Hop chat 10i

Hop chét 10g (2,91 g, 3,97 mmol) duoc hoa tan trong metylen clorua (30
ml), sau do duoc lam lanh té1 -30°C, va sau d6 hop chit 10h (1,60 g, 3,97
mmol), N-metylmorpholin (2,18 ml, 19,8 mmol), va phenyl diclophosphat
(0,589 ml, 3,97 mmol) dugc thém lan luot vao do. Dung dich phan tng duoc
khudy & -30°C trong 1 gid. Dung dich nuéc cua axit hydrocloric lodng dugc
thém vao dung dich phan ung, sau d6 cd ddc trong chan khoéng. Sau khi dung
dich da c6 dic duoc chiét vai etyl axetat, 16p hitu co dugc rira véi dung dich
nuéc natri hydro cacbonat 5%, va sau dé rira véi nuéc mudi bao hoa. Sau khi
lam kho trén magié sulfat khan sau d6 lgoc, dung mdéi dugc c6 dic trong chan
khong. Cin tao ra dugc lam tinh khiét bang sic ky cot gel silica dé tao ra hop
chat 10i (2,79 g, 88%).

'H-NMR(DMSO-ds ) & (delta): 1,53 (9H, s), 3,25(1H, d, J = 18,0 Hz), 3,46 (1H,
d, J=18,0 Hz), 3,78 3H, s), 4,33 (1H, d, J = 11,7 Hz), 4,57 (1H, d, J = 11,7
Hz), 4,81 (1H, d = 4,8 Hz), 5,16 (11, d, J = 5,7 Hz), 5,21 (1H, d, J = 5,7 Hz),
5,85-5,90 (1H, m), 6,03 (1H, s), 6,80-7,00 (7H, m), 7,10-7,40 (20H, m).

Budc (6): Hop chat 10i — Hop chét 10j
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Hop chét 10i (2,79 g, 2,26 mmol) dugc hoa tan trong metylen clorua (30 ml),
sau d6 duogc lam lanh t6i -40°C, va sau d6 axit m-cloperbenzoic 65% (573 mg,
2,49 mmol) dugc thém vao do, sau d6 lam 4m t&i -10°C trong 2 gid. Dung dich
phan ung dugc thém vao dung dich nudce natri thiosulfat 5%, va sau do6 duogc cd
dac trong chan khong. Dung dich da cd ddc sau dé duoc chiét vai etyl axetat.
Lép hitu co dugce rira véi dung dich nudce natri hydro cacbonat 5%, va sau do
rira voi nude mubi bao hoa. Lép hitu co duoc 1am kho trén magié sulfat khan,
va sau d6 dung méi duoc 1am bay hoi trong ap sudt giam dé tao ra hop chat 10j
(2,61 g, 100%).

'H-NMR(CDCl; ) § (delta): 1,45 (9H, s), 3,39 (1H, d, J = 17,7 Hz), 3,79 (3H, s),
4,00-4,30 (2H, m), 4,93 (1H, d, J = 17,7 Hz), 5,16 (1H, d, J = 11,7 Hz), 5,33
(1H, d, ] = 11,7 Hz), 5,80-6,20 (2H, m), 6,80-7,10 (4H, m), 7,11-7,60 (24H, m).

Budc (7): Hop chét 10j — Hop chat 10k

Hop chit 10j (2,48 g, 2,26 mmol) duoc hoa tan trong tetrahydrofuran (30
ml), sau d6 dugc 1am lanh to1 15°C, va sau d6 kali iodua (1,06 g, 6,78 mmol)
duoc thém vao do, tiép do khudy trong 1 giod. Dung dich phan tng duoc thém
vao dung dich nudce natri thiosulfat 5%, va sau d6 dung moi dugc cd dac trong
chan khong. Dung dich di c¢b dic duoc chiét véi etyl axetat, va sau d6 16p hitu
co dwoc rira v6i nude mudi bao hoa. Lép hitu co duge 1am kho trén magié sulfat
khan, va sau d6 dung moi dugc lam bay hoi trong 4p suét giam dé tao ra hop
chét 10k (2,72 g, 98%).

"H-NMR(CDCl;) § (delta): 1,43 (9H, m), 3,35 (1H, d, J = 18,3 Hz), 3,79 (3H,
s), 4,00-4,30 (2H, m), 4,63 (1H, d, J = 18,3 Hz), 5,15 (1H, d, J = 11,7 Hz), 5,35
(1H, d, T = 11,7 Hz), 5,90-6,20 (2H, m), 6,80-7,14 (4H, m), 7,15-7,60 (24H, m).

Budc (8): Hop chét 10k — Hop chét 10m — Hop chét (II-10)

Hop chét 10k (1,23 g, 1 mmol) va hop chét 101 (525 mg, 1 mmol) dugc hoa
tan trong dimetylformamit (3 ml), sau d6 khudy & nhiét d¢ trong phong trong 2
g10. Dung dich phan tng dugc pha loang véi dimetylformamit (6 ml), va sau dé
kali iodua (1,16 g, 7 mmol) dugc thém vao, dugc lam lanh t&i -40°C. Axetyl
clorua (0,285 ml, 4 mmol) sau d6 dugc thém vao, sau do khqu ¢ 0°C trong 1
gi0. Bang va etyl axetat sau d6 dugc thém vao. Lép hitu co duogc tach ra, rira
v6i nude, va sau do rira véi nude mudi bdo hoa. Sau khi 1am kho trén magié
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sulfat khan sau do loc, dung moi dugce lam bay hoi trong ap suét giam dé tao ra
hop chét 10m.

Sau d6 hop chat 10m duoc hoa tan trong metylen clorua (10 mj) va anisol
(0,6 ml), va sau d6 dugc lam lanh t&i -40°C. Dung dich phan ung sau d6 dugc
thém vao dung dich 2M-nhém clorua/nitrometan (2,7 ml), tiép do khudy ¢ 0°C
trong 50 phut. Dung dich phan Ung sau d6 dugc thém vao dung dich nudce cia
axit clohydric 2 N (60 ml), axetonitril (50 ml), va dietyl ete (100 ml). Lép chira
nude duge tach ra, va sau do rira véi dietyl ete. Dung mdi sau d6 duoc cd dic
trong chan khong. Dung dich da ¢ dic dugc dem di sic ky cot HP-20SS rira
giai vdi axetonitril-nude, va sau d6 cac phan doan mong mudn duoc o dic
trong chan khong. Dung dich d4 c6 dic duge dong kho nhanh dé tao ra hop chét
(I1-10) dudi dang bot mau tring (205 mg, 26%).

'H-NMR(D, 0) & (delta): 2,22-2,40 (4H, m), 3,40-4,20 (12H, m), 5,34 (1H, d, J
=4,8 Hz), 5,65 (1H, s), 5,85 (1H, d, ] = 4,8 Hz), 6,72 (2H, s), 7,19 (1H,s).

Phan tich nguyén td cho CsHjz, CIN;0;,S,-3,0H,O

Theo ly thuyét: C,43,19; H, 4,35; Cl, 4,25; N, 11,75; O, 28,77, S, 7,69 (%)
Theo thuc nghiém: C, 43,12; H, 4,47; Cl, 4,22; N, 11,79; S, 7,55 (%)
Vidu 53

Téng hop hop chat (II-11)
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Budc (1): Hop chét 11a + Hop chat 11b — Hop chéit 11¢

Hop chit 11a (3,00 g, 7,0 mmol) dugec hoa tan trong dimetylaxetamit (30
ml), va sau d6 trietylamin (1,26 ml, 9,10 mmol) dugc thém vao, va sau d6 dugc
lam lanh téi -15°C. Dung dich phan tng dugc thém vao metansulfonyl clorua
(0,66 ml, 8,40 mmol), tiép d6 khudy trong 1 gid & -15°C. Dung dich phan ung

-161-



22652

sau d6 duoc thém vao dung dich ctia hop chét 11b trong dimetylaxetamit (5 ml),
sau d6 khudy trong 1 gio. Etyl axetat (50 ml) va dung dich natri hydro cacbonat
5% duogc thém vao dung dich phan ing, va sau do6 16p hitu co dugc tach ra. Lop
hitu co duoc rira véi nudce, va sau do rira v6i nude mudi bdo hoa. Sau khi 1am
kho trén magié sulfat khan, dung méi duoc 1am bay hoi trong 4p suét giam. Can
tao ra duoc 1am tinh khiét bang sic ky cot gel silica dé tao ra hop chat 11c¢ (3,63
g, 92%).

'"H-NMR(CDCl;) & (delta): 1,50-2,10 (8H, m), 2,20-2,80 (4H, m), 2,81-3,10
(2H, m), 3,40-4,00 (9H, m), 4,80-5,05 (m, 2H), 5,06-5,20 (m, 2H), 6,80-7,00
(4H, m), 7,20-7,40 (6H, m).

Budc (2): Hop chat 11d + Hop chit 11¢ — Hop chét 11e — Hop chét (II-11)

Hop chét 11d (1,06 g, 1 mmol) va hop chét 11c (565 mg, 1 mmol) duoc hoa
tan trong dimetylformamit (3 ml), sau d6 khudy & nhiét d trong phong trong 2
gi0. Dung dich phan tng dugc pha loang véi dimetylformamit (6 ml), dugc lam
lanh t61 -40°C, va sau d6 phospho tribromua (0,189 ml, 2 mmol) dugc thém vao
do6, sau d6 khudy trong 1 gio. Bang va etyl axetat sau d6 duoc thém vao dung
dich phan trng. Lop hitu co dugce tach ra dugce rira voi nude, va sau doé ria voi
nude mubi bio hoa. Sau khi 1am kho trén magié sulfat khan sau d6 loc, dung
mdi duoc cd dic trong chan khong dé tao ra hop chat 11e.

Sau d6, hop chit 11e dugc hoa tan trong metylen clorua (10 ml) va anisol
(0,6 ml), va sau d6 dugc lam lanh téi -40°C. Dung dich 2M-nhém
clorua/nitrometan (2,7 ml) sau d6 duogc thém vao dung dich phan ung, tiép d6
khudy & 0°C trong 50 phit. Dung dich phan Gng sau d6 duge thém vao dung
dich nudc cua axit clohydric 2 N (60 ml), axetonitril (50 ml), va dietyl ete (100
ml). L6ép chira nude duge tach ra, va sau do rira véi dietyl ete. Dung moi sau d6
dugc cd ddc trong chan khong. Dung dich da c6 dac dugc dem di sic ky cot HP-
20SS rura giai véi axetonitril-nuéce, va sau d6 cdc phan doan chira hop chit
mong mudn duge thu thap. Dung dich nudc thu thap dugc duoc diéu chinh t&i
do pH=6 béng dung dich nude cia natri hydroxit 0,02 N, va sau d6 duoc c6 dac
trong chan khong. Dung dich d& c6 dac dugc dong kho nhanh dé tao ra hop chét
(II-11) duéi dang bot mau tring (222 mg, 27%).
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'H-NMR(D, 0) & (delta): 1,48 (3H, s), 1,50 (3H, s), 1,80-2,60 (8H, m), 3,90
(1H, d, T = 14,1 Hz), 4,24 (1H, d, J = 14,1 Hz), 5,36 (1H, d, J = 4,8 Hz), 5,86
(1H, d, ] = 4,8 Hz), 6,50-6,90 (2H, m), 6,98 (1H, s).

Phan tich nguyén t6 cho C33H; 3 CIN, O, ¢S, Na-4,8H, 0-0,8(NaHCO5)

Theo ly thuyét: C, 41,90; H, 5,03; Cl, 3,66; N, 10,12; O, 28,40; S, 6,22; Na,
4,27 (%)

Theo thyc nghiém: C, 41,74; H, 5,03; Cl, 3,24; N, 10,61; S, 6,97; Na, 4,79 (%)
Vidu 54

Téng hop hop chat (II-12)
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Budc (1): Hop chét 12a — Hop chét 12b

Hop chit 12a (2,63 g, 15 mmol) va trietylamin (4,16 ml, 30 mmol) duoc hoa
tan trong metylen clorua (20 ml), va sau dé lam lanh t&i 0°C. Dung dich phan
ung sau do dugc thém vao metansulfonyl clorua (1,29 ml, 16,5 mmol), sau do6
lam 4m t6i nhiét do trong phong mot cach tir tir. Dung dich phan tGng duoc
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khudy & nhiét d6 trong phong trong 0,5 gid, va sau d6 trietylamin (4,16 ml, 30
mmol) va metansulfonyl clorua (1,29 ml, 16,5 mmol) dugc thém vao. Dung
dich phan ung sau dé dugc thém vao dung dich natri hydro cacbonat 5%, dugc
chiét voi metylen clorua. Lép hitu co duoc lam khd trén magié sulfat khan,
duoc loc, va sau d6 duoc cd dic trong chan khong. Dung dich da cd dic sau do
duoc thém pyrolidin (16,1 ml, 195 mmol), sau d6 gia nhiét téi 50°C co khudy.
Dung dich phan Ung dugc thém vao dung dich nudc cua axit hydrocloric 1 N,
va sau d6 16p chira nude dugce tach ra. Lop chira nude duoe thém vao dung dich
nuéc cla natri hydroxit 1 N, va sau d6 duge chiét véi etyl axetat sau d6 voi
metylen clorua. Lép hitu co dugce lam kho trén magié sulfat, sau do loc, va sau
d6 dung mdi duoc co dic trong chan khong dé tao ra hop chat 12b dudi dang
san phdm tho. Hop chit 12b duoc st dung cho phan tng tiép theo ma khong can
tinh ché.

'"H-NMR(CDCl;) & (delta): 1,76 (3H, d, J = 6,6 Hz), 1,44 (9H, s), 1,70-1,90
(4H, m), 2,20-2,65 (6H, m), 3,35-3,50 (11, s).

Budc (2): Hop chét 12b — Hop chét 12¢

San pham thd (lwong twong duong véi 2 mmol), ma chira hop chét 12b thu
duogc trong budc trén, dugce hoa tan trong metylen clorua (1 ml), va sau d6 axit
trifloaxetic (4,62 ml) dugc thém vao dé, sau do dé yén qua dém. Dung dich
phan tng dwgc cd ddc trong chan khong, va sau d6 metylen clorua (2 ml) duoc
thém vao d6. Axit clohydric/etyl axetat 4 N (1,25 ml, 5 mmol) sau d6 duogc
thém vao & 0°C, tiép d6 khudy. Dung modi sau d6 dugc ¢d dic trong chan khong
dé tao ra hop chét 12¢ duéi dang san pham thd. Hop chét 12¢ duoc sir dung cho
phan tmg tiép theo ma khong can tinh ché.

'H-NMR(D, 0) & (delta): 1,45 3H, d, ] = 6,0 Hz), 1,80-2,40 (4H, m), 3,00-
3,50( 4H, m), 3,51-3,64 (2H, m), 3,68-4,00 (1H, m).

Budc (3): Hop chét 12¢ + Hop chit 12d — Hop chat 12¢

Hop chit 12d (686 mg, 1,6 mmol) dugc hoa tan trong dimetylformamit (7
ml), va sau d6 lam lanh téi 0°C. Mudi axit clohydric (337 mg, 1,76 mmol) cua
N-(3-dimetylaminopropyl)-N'-etylcarbodiimit, va 1-hydroxybenzotriazol (270
mg, 1,76 mmol) duoc thém vao lan lugt, sau d6 khudy & nhiét do trong phong
trong 30 phut. Sau khi dung dich phan Uimg dugc lam lanh téi 0°C, dung dich
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dimetylformamit (2 ml) ctia ché phim (lwong twong duong v6i 2 mmol), ma
bao gém hop chat 12¢ thu duoc trong budc (2), dugc thém vao do, sau do thém
vao trietylamin (0,99 ml, 7,2 mmol). Dung dich phéan tng sau dé dugc thém vao
etyl axetat (50 ml) va dung dich natri hydro cacbonat 5%. L&p hitu co dugc tach
ra duoc rira vai nude, va sau do rira véi nude mudi bio hoa. Lép hitu co duoc
lam kho trén magié sulfat khan, va sau d6 dung mdéi dugc lam bay hoi trong ap
sudt giam dé tao ra hop chéit 12e (714 mg, hiéu suét 83% tir hop chit 12a).

'H-NMR(CDCl3) § (delta): 1,32 (3H, d, ] = 6,3 Hz), 1,60-1,80 (4H, m), 2,40-
2,80 (6H, m), 3,80 (3H, s), 3,83 (3H, s), 4,10-4,25 (1H, m), 4,94 (2H, s), 5,07
(2H, s), 6,80-7,00 (6H, m), 7,25-7,50 (4H, m).

Budc (4): Hop chét 12f + Hop chit 12e — Hop chit 12g — Hop chét (II-12)
X ly twong tu nhw mé ta & trén dé tao ra hop chat (I1-12) (140 mg, 18%).

'H-NMR(D, O) § (delta): 1,20-1,80 (9H, m), 2,00-2,40 (4H, m), 3,20-3,80 (8H,
m), 3,95 (1H, d, J = 14,1 Hz), 420 (14, d, J = 14,1 Hz), 536 (1H, d, ] = 4.8
Hz), 5,89 (1H, d, J = 4,8 Hz), 6,60-6,80 (2H, m), 6,97(1H, s).

Phan tich nguyén t6 cho C33H;3CIN; Oy S, Na-4,8H, O-0,8(NaHCO3)

Theo ly thuyét: C, 41,90; H, 5,03; Cl, 3,66; N, 10,12; O, 28,40; S, 6,22; Na,
4,27 (%)

Theo thuc nghiém: C, 41,74; H, 5,03; Cl, 3,24; N, 10,61; S, 6,97; Na, 4,79 (%)
Vidu 55

Téng hop hop chét (11-13)
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Buée (1): Hop chét 13a — Hop chit 13b

Hop chat 13a (336 mg, 1,5 mmol) va 3-pyrolin (0,251 ml, 3,3 mmol) duoc
hoa tan trong axetonitril, va sau d6 kali iodua (249 mg, 1,5 mmol) va Kkali
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cacbonat (622 mg, 4,5 mmol) dugc thém vao, sau d6 gia nhiét t¢i 50°C trong 1
gio. Axit clohydric 1 N va etyl axetat dugc thém vao, va sau do6 16p chira nude
dugc tach ra. Lop chira nudc duge tadch ra duge thém vao dung dich nudc cia
natri hydroxit 1 N, va sau d6 16p chira nudc dugce chiét vai etyl axetat, sau do
v6i metylen clorua (hai 1an). Lép hitu co duoc lam kho trén magié sulfat khan,
sau do loc, va sau d6 dung mdi duoc 1am bay hoi trong 4p suét giam dé tao ra
hop chét 13b (288 mg, hidu suét 90%).

"H-NMR(CDCl;) § (delta): 1,44 (9H, s), 2,70-2,90 (2H, m), 3,10-3,40 (2H, m),
3,60-3,70 (4H, m), 5,77 (2H, s).

Budce (2): Hop chat 13b — Hop chét 13¢

Hop chét 13b (289 mg, 1,36 mmol) dugc hoa tan trong metylen clorua (1
ml), va sau d6 axit trifloaxetic (3 ml) dugc thém vao do, sau d6 dé yén qua dém.
Dung dich phan tmg sau d6 bay hoi trong ap suét giam. Can dugc hoa tan trong
metylen clorua (2 ml), va sau dé dung dich axit clohydric/etyl axetat 4 N (0,85
ml) duoc thém vao do, tiép d6 khudy. Dung moi duoc lam bay hoi trong ap suét
giam dé tao ra hop chét 13¢ duéi dang san phim tho. Hop chét 13¢ duoc st
dung cho phan ung tiép theo ma khéng can tinh ché.

"H-NMR(D, O) § (delta): 3,40-3,50 (2H, m), 3,60-3,80 (2H, m), 4,00-4,60 (4H,
m), 5,95 (2H,s).

Budc (3): Hop chét 13¢ + Hop chat 13d — Hop chét 13e
Xir ly twong tw nhur duwoe mo ta & trén dé tao ra hop chét 13e (468 mg, 85%).

'"H-NMR(CDCl; ) § (delta): 2,80-3,00 (2H, m), 3,51-3,55 (6H, m), 3,79 (3H, s),
3,80 (3H.8), 4,96 (2H, s), 5,07 (2H, s), 5,77 (2H, s), 6,80-7,00 (4H, m), 7,25-
7,60 (6H, m).

Budc (4): Hop chét 13f + Hop chat 13e — Hop chat 13g — Hop chét (II-13)

Xir Iy twong tu nhu duge mo ta & trén dé tao ra hop chét (II-13) (300 mg,
43%).

'"H-NMR (D, 0) § (delta): 1,48 (3H, s), 1,50 (3H, s), 3,40-4,00 (6H, m), 4,20-
4,60 (6H, m), 5,33 (1H, d, J = 5,1 Hz), 5,85 (1H, d, J = 5,1 Hz), 5,99 (2H, s),
6,72 (2H, s), 6,97 (1H, s).
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Phén tich nguyén té) cho C3 0 H3 1 C1N7 O] 0 Sz Na~4,1H2 (OF I,O(NaHCO3)

Theo ly thuyét: C, 40,03; H, 4,36; CI, 3,81; N, 10,54; O, 29,42; S, 6,90; Na,

4,94 (%)

Theo thuc nghiém: C, 39,90; H, 4,46; Cl, 3,71; N, 10,88; S, 7,12; Na, 5,32 (%)

Vidu 56
Téng hop hop chat (I1-14)
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Budc (1): Hop chat 14a — Hop chét 14c — Hop chét 14d

Hop chit 14a (859 mg, 5,54 mmol) dugc phén tan trong thionyl clorua (3,94
ml, 54,0 mmol), sau d6 khudy & 80°C trong 2 gid. Sau khi thionyl clorua duoc
1am bay hoi trong 4p suat giam, dimetylaxetamit dugc thém vao can. Dung dich
phan Utng dugc lam lanh téi 0°C, va sau do hop chét 14c (1,64 g, 4,5 mmol)
dugc thém vao do, sau d6 thém vao trietylamin (1,25 ml, 9 mmol). Dung dich
phan Ung sau d6 duoc dd vao trong dung dich nudc natri cacbonat, dugc chiét
voi etyl axetat. Lop hitu co duge lam khé trén magié€ sulfat khan, va sau dé
dung méi dugc 1am bay hoi trong ap suit giam dé tao ra hop chat 14d (1,70 g,
75%).

"H-NMR(CDCl; ) 5 (delta): 1,70-1,90 (6H, m), 2,90-3,10 (6H, m), 3,80 (3H, s),
3,81 (3H, s), 5,01 (2H, s), 5,05 (2H, s), 6,80-7,00 (5H, m), 7,20-7,40 (6H, m).

Budc (2): Hop chét 14e + Hop chit 14d — Hop chét 14f — Hop chit (11-14)

Xir Iy twong t nhw duge md ta & trén dé tao ra hop chét (II-14) (318 mg,
44%).

'H-NMR(D, 0) & (delta): 1,49 (3H, s), 1,51 (3H, s), 2,10-2,40 (6H, m), 3,20-
4,00 (10H, m), 5,35 (1H, d, T = 4,8 Hz), 5,88 (1, d, ] = 4,8 Hz), 6,70-6,80 (1H,
m), 6,80-6,90 (2H, m), 6,97 (1H, s).

Phan tich nguyén td cho C31HssN,0;S,Na4,3H,0

Theo ly thuyét: C, 46,12; H, 5,44; N, 12,15; O, 28,34; S, 7,94 (%)
Theo thyc nghiém: C, 46,01; H, 5,20; N, 12,13; S, 8,05 (%)
Vidu 57

Téng hop hop chit (1I-15)
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Bude (1): Hop chét 15a — Hop chit 15d
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Téng hop hop chit 15d tir hop chit 15a thuc hién theo WO 2002/076979,
Budc (2): Hop chét 15¢ + Hop chét 15d — Hop chét 15f

Hop chét 15e (1,51 g, 3,52 mmol) dugc hoa tan trong metylen clorua (20
ml), va sau do6 diisopropyletylamin (1,48 ml, 8,45 mmol), 1-metylimidazol, hop
chét 15d (621 mg, 4,19 mmol), va diphenyl clophosphat (0,872 ml, 4,19 mmol)
duoc thém vao lan luot, tiép d6 khudy. Dung moi duge ¢d dic trong chan
khong, va sau d6 cdn dugc lam tinh khiét béng sdc ky cot gel silica dé tao ra
hop chét 15f (981 mg, 50%).

"H-NMR (CDCl;) & (delta): 1,80-2,00 (2H, m), 2,60-2,72 (2H, m), 2,82-3,00
(2H, m), 3,80 (3H, s), 3,84 (3H, s), 4,99 (2H, s), 5,13 (2H, s), 6,80-8,40 (12H,
m).

Budc (3): Hop chét 15g + Hop chat 15f — Hop chat 15h — Hop chét (11-15)

Xt Iy twong tu nhu dwoc mo ta & trén dé tao ra hop chét (II-15) (249 mg,
31%).

"H-NMR (D, 0) & (delta): 1,48 (6H, s), 1,60-2,00 (4H, m), 2,60-2,80 (2H, m),
2,90-3,10 (2H, m), 3,23 (1H, d, J = 18,3 Hz), 3,43 (1H, d, J = 18,3 Hz), 5,13
(1H, d, J = 14,7 Hz), 5,23 (1H, d, J = 4,5 Hz), 5,82 (1H, d, J = 4,5 Hz), 6,73-
6,77 (1H, m), 6,92 (1H, s), 7,00-7,07 (1H, m), 8,33-8,35 (1H, m), 8,44-8,47
(1H, m).

Viduy 58

Téng hop hop chat (I1-16)
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Bude (1): Hop chét 16a — Hop chit 16b

Hop chit 16a (7,12 g, 30 mmol) duoc hoa tan trong metylen clorua (50 ml),
va sau do trietylamin (8,32 ml, 60 mmol) dugc thém vao. Dung dich phan tng
dugc lam lanh t61 0°C, va sau d6 metansulfonyl clorua (2,57 ml, 33 mmol) duoc
thém vao dang giot trong 10 phut. Sau khi dung dich phan tng dugc khudy &
nhiét d6 trong phong trong 20 phut, dung dich nudc natri hydro cacbonat bao
hoa dugce thém vao dd, sau do 16p hitu co dugce tach ra. Sau khi 16p hitu co dugc
wmkmnﬁnnmﬂmmmkmmﬂmuhmmnmmcbmbéb&gcmhbgvémudé
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dung mdi dugc cod dic trong chan khong. Pyrolidin (32,3 ml, 390 mmol) sau do
dugc thém vao cén di cd dac thu dugc, sau do gia nhiét téi 50°C trong 2,5 gid
c¢6 khudy. Pyrolidin thira duoc 1am bay hoi trong 4p sudt gidm, va sau d6 nudc
duoc thém vao can da c¢6 dac thu duogc, duogc chiét voi etyl axetat. Lép hitu co
duoc rira voi nudc, raa vol nudc mudi bdo hoa, va sau d6 duoc lam kho trén
magié sulfat khan. Magié€ sulfat dugc loai bd béng cach loc, va sau d6 dung moi
dugc cd dic trong chan khong. San pham thd tao ra dugc lam tinh khiét bang
siic ky cot gel silica dé tao ra 16b dudi dang chét rin mau trng (7,23 g, 83%).

"H-NMR (CDCl;) 5 (delta): 1,39 (9H, s), 1,73-1,77 (4H, m), 2,42-2,57 (5H, m),
2,76 (1H, dd, T = 9,9, 12,3 Hz), 4,59 (1H, br), 5,54 (1H, d, J = 4,2 Hz), 7,20-
7,34 (5H, m).

Budc (2): Hop chét 16b — Hop chat 16¢c — Hop chit 16e

Hop chat 16b (7,23 g, 24,9 mmol) duoc hoa tan trong metylen clorua (35
ml), va sau do axit trifloaxetic (34,5 ml, 448 mmol) dugc thém vao, sau do
khudy qua dém & nhiét do trong phong. Dung méi dwoc lam bay hoi trong 4p
suét giam, va sau do6 etyl axetat dugc thém vao cén da co dic thu duoc, duoc
chiét v6i dung dich nuéc cua axit hydrocloric 2 N. Dung dich nuéc cia natri
hydroxit 2 N sau d6 duoc thém vao 16p chira nuéce cho t6i khi né c6 do pH bang
7-8, duoc chiét vai metylen clorua. Lép hitu co duge lam kho trén natri sulfat
khan, va sau dé natri sulfat dugc loai bd béng cach loc. Dung mdi dugc cd déc
duéi ap sudt giam, va sau d6 dugc lam kho thém trong chan khong dé tao ra hop
chét 16¢ dudi dang dau mau nau. Hop chit 16¢ thu dugc duoc st dung cho
phan ung tiép theo ma khong can tinh ché.

Hop chit 16d (6,43 g, 15 mmol) duoc hoa tan trong dimetylformamit (70
ml), sau d6 duoc lam lanh t6i 0°C, va sau d6 mubi axit clohydric (3,16 g, 16,5
mmol) cua N-(3-dimetylaminopropyl)-N'-etylcarbodiimit va 1-
hydroxybenzotriazol (2,53 g, 16,5 mmol) dugc thém lan luot vao do, sau dé
khudy & nhiét do trong phong trong 1,5 gio. Dung dich phan tmg duoc lam lanh
t61 0°C, va sau do hop chét 16¢ (3,43 g, 18 mmol) va trietylamin (6,24 ml, 45
mmol) duoc thém vao do, sau d6 khudy & 0°C trong 2 gid va sau d6 dé yén qua
dém & nhiét d trong phong. Nuéc va tetrahydrofuran dugce thém vao hdn hop
phan tng, duogc chiét véi etyl axetat. L6p hitu co duoc rira véi dung dich nudce
natri hydro cacbonat bdo hoa, rira v6i nude mudi bdo hoa, va sau d6 duoc lam
kho trén magi€ sulfat khan. Magié sulfat dugc loai bo béng cach loc, va sau do
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dung mdi dugc cd dic trong chan khong. Isopropyl axetat sau d6 dugce thém vao
cin thu duogec. Chét rin tao ra duoc loc, va sau dé duge lam kho trong chéan
khong dé tao ra hop chit 16e dudi dang chat rin mau tring (6,31 g, 70%).

'H-NMR (DMSO-dg) § (delta): 1,66 (4H, br), 2,50 (4H, br), 2,56 (1H, q, ] =
6,3 Hz), 2,81 (1H, dd, J = 9,3, 12,0 Hz), 3,74 (3H, s), 3,76 (3H, s), 4,87 (2H, s),
5,06 (1H, dd, J = 9,0, 15,0 Hz), 5,16 (2H, s), 6,87 (2H, d, J = 8,7 Hz), 6,97 (2H,
d, T = 8,7 Hz), 7,09 (1H, d, J = 8,4 Hz), 7,18-7,26 (2H, m), 7,29-7,34 (4H, m),
7,37-7,40 (2H, m), 7,42 (2H, d, J = 8,7 Hz).

Bude (3): Hop chét 16e + Hop chit 16f — Hop chit 16g — Hop chat (11-16)

Hop chét 16e (1,20 g, 2,0 mmol) duge phén tan trong hdn hop dung méi cuia
dimetylformamit (6 ml) va tetrahydrofuran (4 ml). Sau dé hop chat 16f (2,12 g,
2,0 mmol) va natri hydro cacbonat (0,34 g, 4,0 mmol) dugc thém 14n luot vao
do6, sau d6 khudy & nhiét do trong phong trong 4 gid. Dung dich phéan tng dugc
lam lanh t6i -40°C, va sau d6 phospho tribromua (0,377 ml, 4 mmol) dugc thém
vao, sau dé khudy & 0°C trong 1 gid. Nudc d4 lanh duge thém vao hon hop
phan tng, duogc chiét voi etyl axetat. Lép hitu co dugc rira véi nude, ria voi
nude mudi bio hoa, va sau d6 duoc 1lam khod trén magié sulfat khan. Magié
sulfat sau d6 dugc loai bo bﬁng cach loc. Dung moi dugce co diac dudi ap Suét
giam, va sau d6 dugc lam kho thém trong chéan khong dé tao ra hop chét 16 g
duéi dang chit ran mau nau. Hop chét 16g thu dugc duoc st dung cho phan
tng tiép theo ma khong can tinh ché.

Toan bo luong hop chit 16g thu duoc dugc hoa tan trong metylen clorua
(30 ml), sau do dugc lam lanh téi -40°C, va sau d6 anisol (2,19 ml, 20 mmol) va
dung dich 2M-nhém clorua/nitrometan (10 ml, 20 mmol) dugc thém 1an luot
vao do, tiép d6 khudy & 0°C trong 1 gid. Dung dich phan tng sau d6 dugc thém
vao dung dich nudc cta axit hydrocloric 2 N , axetonitril, va diisopropyl ete ma
da dugc lam lanh té1 0°C, sau do l(huéy tron dé hoa tan hoan toan phén khong
tan. Lop chira nude duge tach ra duge thém vao nhwa HP20-SS, va sau do
axetonitril dugc cd dic trong chan khong. Hon hop dung dich tao ra duoc lam
tinh khiét bang sic ky c6t ODS. Dung dich tao ra ctia hop chit mong mudn sau
dé dugc thém vao dung dich nudc natri hydroxit 0,2 N cho t¢i khi dung dich c6
do pH=6,0. Natri hydroxit thtra sau d6 dugc trung hoa bing cach thém vao 1
miéng biang khd. Dung dich tao ra duoc cd dic trong chan khong, va sau do6
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dugc dong kho nhanh dé tao ra hop chit (II-16) dudi dang bot mau trang (0,48
g, 28%).

'H-NMR (D, 0) § (delta): 1,48 (3H, s), 1,49 (3H, s), 3,42-3,94 (9H, m), 4,25
(1H, d, J = 14,4 Hz), 5,25 (1H, d, J = 4,8 Hz), 5,71 (1H, br), 5,83 (11, d, ] = 4,8
Hz), 6,57 (1H, d, J = 8,4 Hz), 6,67 (1H, d, ] = 8,1 Hz), 7,48 (5H, br).

Phén tich nguyén t6 cho:C;¢Hs 7 CIN; O, ¢S, Na-0,1NaHCO; -4,8H, O
Theo ly thuyét: C, 45,87, H, 4,98; Cl, 3,75; N, 10,37; S, 6,79 (%)
Theo thuc nghiém: C, 45,85; H, 5,05; Cl, 3,93; N, 10,29; S, 6,72 (%)
Vidu 59

Téng hop hop chat (11-17)
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Bude (1): Hop chét 17a — Hop chat 17b — Hop chat 17¢

Hop chét 17a (5,0 g, 24,6 mmol) dugc hoa tan trong metylen clorua (40 ml),
va sau do trietylamin (6,82 ml, 49,2 mmol) dugc thém vao do, sau d6 lam lanh
téd1 0°C. Metansulfonyl clorua (2,11 ml, 27,1 mmol) dugc thém vao dang giot
dung dich phan tmg qua 10 phat. Dung dich phan tmg dwgc khudy & nhiét do
trong phong trong 1 gi0, va sau d6 dung dich nudc natri hydro cacbonat bdo hoa
dugc thém vao do, duoc chiét voi metylen clorua. Lép hitu co duge lam kho
trén magié sulfat khan, va sau d6 magié sulfat dugc loai bo bé‘mg cach loc. Dung
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moi sau do bay hoi trong ap sudt giam. Pyrolidin (26,4 ml, 320 mmol) duoc
thém vao cdn da cd dac thu dugce, sau do gia nhiét t¢1 50°C trong 2,5 gid ¢6
khudy. Pyrolidin thira duoc lam bay hoi trong 4p sudt giam, va sau dé etyl
axetat dugc thém vao cin da cd dic thu duoc, dugc chiét voi dung dich nudc
cua axit hydrocloric 1 N. Lép chira nuéc dugce thém vao dung dich nudc natri
hydroxit 2 N cho t¢i khi dung dich ¢6 do pH 7-8, duoc chiét véi metylen clorua.
L&p hitu co dugce rira véi nude, va sau dé6 duoc lam kho trén magié sulfat khan.
Magié sulfat dugc loai bd béng cach loc, va sau do dugc cd dédc trong chan
khong dé tao ra hop chét 17b duéi dang chat rin mau tring. Hop chat 17b thu
dugc duge st dung cho phéan tng tiép theo ma khong can tinh ché.

Toan bd lwong hop chéat 17b thu duge duge hoa tan trong metylen clorua
(22 ml), va sau d6 axit trifloaxetic (22,0 ml, 285 mmol) dugc thém vao, sau dé
khudy qua dém & nhiét do trong phong. Dung moi dugc lam bay hoi trong &p
suét giam, va sau doé etyl axetat dugc thém vao cén duoc co dic, duge lam lanh
t&i 0°C. Dung dich axit clohydric/etyl axetat 4N (40 ml) sau d6 dugc thém vao
dung dich nay, sau d6 khudy & 0°C trong 15 phut. Chét rin tao ra dugc loc, va
sau d6 dugc lam kho trong chan khong dé tao ra hop chét 17¢ dudi dang chat
rin mau tring (3,50 g, 62%).

"H-NMR (DMSO-ds) & (delta): 0,97 (6H, dd, J = 3.3, 6,9 Hz), 1,87-2,13 (5H,
m), 2,93-3,15 (2H, m), 3,45-3,59 (4H, m), 3,76 (1H, br), 5,75 (2H, br).

Budce (2): Hop chét 17¢ — Hop chét 17e

Hop chét 17d (6,43 g, 15 mmol) dugc hoa tan trong dimetylformamit (70
ml), sau d6 1am lanh t&i 0°C, va sau d6 mudi axit clohydric (3,16 g, 16,5 mmol)
cua N-(3-dimetylaminopropyl)-N'-etylcarbodiimit, va 1-hydroxybenzotriazol
(2,53 g, 16,5 mmol) dugc thém lan luot vao dé, sau d6 khudy & nhiét do trong
phong trong 1,5 gio. Dung dich phan img dugc lam lanh t61 0°C lan nita, va sau
d6 hop chit 17¢ (3,44 g, 15 mmol) va trietylamin (10,4 ml, 75 mmol) dugc
thém vao, sau d6 khudy & 0°C trong 2 gid va dé yén tiép qua dém & nhiét do
trong phong. Nudc va tetrahydrofuran dugc thém vao hdn hop phan tng, duoc
chiét v6i etyl axetat. Lép hitu co dugc rira véi dung dich nuée natri hydro
cacbonat bdo hoa, rira véi nuéc mudi bdo hoa, va sau d6 dugc lam khod trén
magié sulfat khan. Magié sulfat dugc loai bo béng cach loc, va sau d6 dung moi
duogc ¢ dac trong chan khong. Diisopropyl ete sau d6 dugc thém vao cén tao ra.
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Chét rén tao ra dugc loc, va sau d6 duoc 1am kho trong chan khong dé tao ra
hop chit 17e dudi dang chat rin mau tring (6,21 g, 73%).

'"H-NMR (DMSO-ds) & (delta): 0,89 (6H, dd, J = 6,9, 16,2 Hz), 1,66 (4H, br),
1,84 (1H, td, J=7,2, 18,6 Hz), 2,39-2,51 (6H, m), 3,75 (1H, s), 3,76 (1H, s), 3,94
(1H, m), 4,87 2H, s), 5,15 (2H, s), 6,87 (2H, d, J = 8,7 Hz), 6,96 (2H, d, ] = 8,7
Hz), 7,05 (1H, d, J = 8,7 Hz), 7,18 (1H, d, ] = 8,7 Hz), 7,32 (2H, d, J = 8,7 H),
7,42 (2H, d, J = 8,7 Hz), 7.97 (2H, d, ] = 9,0 Hz).

Budc (3): Hop chat 17e + Hop chét 17f — Hop chat 17g — Hop chét (11-17)

Hop chit 17e (1,20 g, 2,0 mmol) dugc hoa tan trong hén hop dung mdi cua
dimetylformamit (6 ml) va tetrahydrofuran (2 ml), va sau dé hop chat 17f (2,12
g, 2,0 mmol) va natri hydro cacbonat (0,34 g, 4,0 mmol) dugc thém vao do, sau
d6 khudy & nhiét do trong phong trong 2 gid. Dung dich phan tng dugc lam
lanh tGi -40°C, va sau d6 phospho tribromua (0,377 ml, 4 mmol) dugc thém
vao, tiép d6 khudy ¢ 0°C trong 1 gid. Nudc da lanh sau d6 duge thém vao hdn
hop phan tng, sau d6 chiét véi etyl axetat. Lop hitu co duoe rira véi nudc, rira
v6i nuée mudi bao hoa, va sau d6 duge 1am kho trén magié sulfat khan. Magié
sulfat duogc loai bd béng cach loc, va sau d6 dung moi dugc lam bay hoi trong
ap suat giam dé tao ra hop chit 17g dudi dang chat rdn mau nau. Hop chit 17g
thu duoc duge st dung cho phan tng tiép theo ma khong can tinh ché.

Sau do toan by dinh mirc cua hop chét 17g thu dugc dugc hoa tan trong
metylen clorua (30 ml), va sau d6 anisol (2,19 ml, 20 mmol) va dung dich 2M-
nhém clorua/nitrometan (10 ml, 20 mmol) dugc thém vao 14n luot & -40°C, sau
d6 khudy & 0°C trong 1,5 gid. Dung dich phan tmg dugc thém vio axit
clohydric 2 N, axetonitril, va diisopropyl ete ma da dugc lam lanh t6i 0°C, tiép
d6 khudy dé hoa tan hoan toan phan khong tan. Lép chira nude sau d6 duoc
tach ra. Nhya HP20-SS dugc thém vao 16p chtra nude, va sau d6 axetonitril
duoc c6 déc trong chan khong. Dung dich dugc c6 dic thu duoc dugc lam tinh
khiét bang sic ky c6t ODS. Dung dich nuéc ctia natri hydroxit 0,2 N dugc thém
vao dung dich ctia hop chit mong mudn thu duoc cho ti khi dung dich ¢6 do
pH=6,0. Natri hydroxit thira sau dé duoc trung hoa bang cach thém vao 1 miéng
bang kho. Dung dich tao ra dugc c6 déc trong chan khong, va sau d6 dugc dong
kho nhanh dé tao ra hop chat (II-17) dudi dang bot mau tring (823 mg, 50%).
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"H-NMR (D, 0) & (delta): 0,95-1,05 (5H, m), 1,49 3H, s), 1,51 (3H, s), 2,07
(1H, br), 2,19 (4H, br), 3,43-3,69 (8H, m), 3,99 (1H, d, J = 16,8 Hz), 4,18 (1H,
d, ] = 13,8 Hz), 4,54 (1H, m), 5,37 (1H, d, J = 5,4 Hz), 5,90 (1H, d, ] = 5,1 Hz),
6,73 (2H, m), 6,98 (1H, s).

Phén tich nguyén td cho:C33H; 9 CIN, Oy S, Na-0,2NaHCO; -4,0H, O
Theo ly thuyét: C, 44,05; H, 5,26; Cl, 3,92; N, 10,83; S, 7,09 (%)
Theo thuc nghiém: C, 44,07; H, 5,30; CL, 4,14; N, 10,72; S, 6,93 (%)
Vidu 60

Téng hop hop chat (11-18)
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Bude (1): Hop chét 18a — Hop chat 18b

Hop chét 18a (6,45 g, 30 mmol) dugc hoa tan trong tetrahydrofuran (70 ml),
va sau dé6 diphenyldiazometan (6,99 g, 36 mmol) dugc thém vao do. Dung dich
phan Ung sau d6 dugc khudy & nhiét do trong phong trong 1 gio, sau d6 gia
nhiét & hoi luu trong 2 gid. Hon hop phin tng duge c6 dic trong chan khong,
va sau d6 metanol dugc thém vao can. Chét rin tao ra duge loc, va sau d6 duge
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1am khé trong chan khong dé tao ra hop chét 18b dudi dang chét rin mau tring
(9,01 g, 79%).

"H-NMR (CDCl;) & (delta): 4,50 (2H, s), 7,11 (1H, s), 7,25-7,49 (12H, m), 8,11
(2H, d, T = 8,1 Hz).

Budc (2): Hop chét 18b — Hop chit 18¢

Hop chit 18b (9,0 g, 23,6 mmol) va N-hydroxyphtalimit (4,62 g, 28,3
mmol) dugc hoa tan trong dimetylformamit (90 ml), va sau d6 trietylamin (3,93
ml, 28,3 mmol) dugc thém vao do, sau do gia nhiét td1 50°C trong 1 gid co
khudy. Nuéc d4 lanh va tetrahydrofuran sau d6 dugc thém vao dung dich phan
g, dugc chiét véi etyl axetat. Lop hitu co dugc rira v6i dung dich nude natri
hydro cacbonat bdo hoa, rira v4i nude mudi bdo hoa, va dugc lam kho trén
magié sulfat khan. Magié sulfat dugc loai bé bang cach loc, va sau d6 dung moi
duoc ¢6 dac trong chan khong. n-hexan sau d6 dugc thém vao cén tao ra. Chét
rin tao ra duoc loc, va sau d6 dugc 1am kho trong chéan khong dé tao ra hop chét
18c dudi dang chat rdn mau trang (9,28g, 85%).

"H-NMR (CDCl; ) & (delta): 5,27 (2H, s), 7,10 (1H, s), 7,25-7,44 (10H, m), 7,63
(2H, d, ] = 8,4 Hz), 7,71-7,82 (41, m), 8,14 (2H, d, J = 8,4 Hz)

Budc (3): Hop chét 18c — Hop chit 18d — Hop chat 18f

Hop chat 18¢ (6,95 g, 15 mmol) duge hoa tan trong metylen clorua (70 ml),
sau do lam lanh téi 0°C, va sau d6 metylhydrazin (0,88 ml, 16,5mmol) duoc
thém vao dudi dang luong nho, tiép do khuéy ¢ 0°C trong 1,5 gio. Chét rén tao
ra sau dé duoc loai bd béng cach loc. Dung mdéi dugc lam bay hoi trong ap suét
giam, va duoc 1am kho thém trong chan khong dé tao ra hop chét 18d dudi dang
chét rin mau vang nhat. Hop chit 18d thu dugc dugc st dung cho phan tng tiép
theo ma khong cén tinh ché.

Sau d6 dung dich ctia hop chat 18e (4,08 g, 15 mmol) trong metanol (40 ml)
dugc lam lanh té1 0°C. Dung dich nay dugce thém vao dung dich metylen clorua
(20 ml) cua toan bd lugng hop chét 18c thu dugc nhu duge mé ta & trén, tiép do
khudy & 0°C trong 1 gid va khudy thém & nhiét do trong phong trong 1 gid.
Dung dich phéan Urng dugc c6 déc trong chan khong, va sau d6 nudc dugc thém
vao can, duoc chiét voi etyl axetat. Lop hitu co dugce rira véi nudc, rira véi nude
mudi bdo hoa, va sau dé duoc 1am kho trén magié sulfat khan. Magié sulfat
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dugc loai bd béng cach lgc, va sau d6 dung moi dugc cd dic trong chéan khong.
Sau khi metanol dugc thém vao cin tao ra, chét rin tao ra duoc loc, va sau dé
duoc 1am kho trong chan khong dé tao ra hop chét 18f dudi dang cht rin mau
trang (6,23g, 71%).

'H-NMR (DMSO-dg) & (delta): 1,46 (9H, s), 5,31 (2H, s), 7,04 (1H, s), 7,27-
7,43 (7H, m), 7,52-7,55 (6H, m), 8,11 (2H, d, ] = 8,4 Hz).

Budc (4): Hop chét 18f+ Hop chét 18g — Hop chat 18h — Hop chat (1I-18)

Hop chit 18g (2,37 g, 2,22 mmol) dugc hoa tan trong metylen clorua (30
ml), sau d6 1am lanh t6i -10°C. Sau d6 hop chat 18f (1,18 g, 2,0 mmol), mubi
axit clohydric (0,51 g, 2,67 mmol) cua N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit, va pyridin (0,233 ml, 2,89 mmol) dugc thém lan luot vao do,
sau d6 khudy o -10°C trong 1,5 gio. Dung dich nuéc axit clohydric 2 N (2 ml)
dugc thém vao hdn hop phan tng, va sau d6 duogc co dic trong chan khong.
Nuéc sau d6 duge thém vao do, duoc chiét voi etyl axetat. Lop hitu co dugce ria
vO1 nudce, rda vol nudc mudi bdo hoa, va sau d6 duoc 1am kho trén magié sulfat
khan. Sau khi magié sulfat dugc loai bo béng cach loc, dung méi dugc lam bay
hoi trong 4p suét giam, va dugc lam kho thém trong chan khong dé tao ra hop
chat 18h dudi dang chét rin mau nau. Hop chéat 18h thu duoc dugce st dung cho
phan tng tiép theo ma khong cén tinh ché.

Toan bd lugng hop chit 18h thu duoc duoc hoa tan trong metylen clorua
(15 ml), sau d6 lam lanh téi -40°C, va sau d6 anisol (1,97 ml, 18 mmol) va axit
trifloaxetic (30 ml) dugc thém lan luot vao do, tiép d6 khudy & 0°C trong 1 gio.
Dung mdi duoc lam bay hoi trong 4p sudt giam, va sau dé nudc da lanh,
axetonitril, va diisopropyl ete dugc thém vao do6. Sau khi 16p chira nudc dugc
tach ra, nhua HP20-SS dugc thém vao do, axetonitril dugc c6 ddc trong chén
khong. Hon hop dung dich tao ra dwoc lam tinh khiét bing sic ky cot ODS.
Dung dich nuéc cua natri hydroxit 0,2 N duoc thém vao dung dich tao ra cua
hop chét mong mubn cho t6i khi dung dich c6 do pH=6,0, va sau d6 natri
hydroxit thira duoc trung hoa bang cach thém vao mdt miéng bang kho. Dung
dich tao ra dugc cd dic trong chan khong, va sau do dugc dong khd nhanh dé
tao ra hop chit (II-18) dudi dang bot mau trang (138 mg, 7%).

"H-NMR (D,0) 5 (delta): 2,20 (4H, br), 3,24 (1H, d, J = 17,4 Hz), 3,41-3,91
(10H, m), 4,08 (1H, d, J = 14,1 Hz), 5,22 (1H, d, J = 5,1 Hz), 5,26 (21, s), 5,76
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(1H, d, J = 4,8 Hz), 6,80 (1H, d, J = 8,1 Hz), 6,89 (1H, d, J = 8,4 Hz), 6,93 (1H,
s), 7,46 (2H, d, J = 8,1 Hz), 7,81 (2H, d, ] = 8,1 Hz).

Phén tich nguyén t6 cho:C; 4 H; 3 CIN; O S, Na-0,2NaHCO;5 -5,6H, O
Theo ly thuyét: C, 43,70; H, 4,76; Cl, 3,77; N, 10,43; S, 6,82 (%)
Theo thuc nghiém: C, 43,67; H, 4,70; Cl, 3,80; N, 10,44; S, 7,05 (%)
Vidu 61

Téng hop hop chét (I1I-19)
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Budc (1): Hop chit 19a + Hop chit 19b — Hop chét 19c¢

5-Aminopyridin 19a (0,951 g, 10 mmol), hop chét 19b (4,72 g, 11,00
mmol), 1-hydroxybenzotriazol (1,486 g, 11,00 mmol), va mubi axit clohydric
(2,109 g, 11,00 mmol) cta N-(3-dimetylaminopropyl)-N'-etylcarbodiimit duoc
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hoa tan trong dimetylaxetamit(19,5 ml), sau d6 khudy & 70°C trong 8,5 gio.
Nude chung cit duoc thém vao dung dich phan ung, va sau d6 chét rin duoc
két tia duoc loc. Cin duoc loc duoc rira véi dung dich nudc natri hydro
cacbonat bdo hoa, rira véi nude chung ct, va sau dé rira véi diisopropyl ete.
Cin duoc hoa tan trong metanol, tiép d6 khudy trong 3,5 gid' ¢6 hdi luu. Dung
dich phan tng dugc loc, va sau dé cén dugce loc duge rira voi metanol. Can
duoc 1am khé trong chan khong dé tao ra hop chét 19¢ duéi dang chét rin mau
tring (1,41 g, 2 8%).

'H-NMR (DMSO-ds) & (delta): 10,80 (1H, s), 9,09 (2H, s), 8,93 (1H, s), 7,48-
7,26 (6H, m), 6,99 (2H, d, J = 8,5 Hz), 6,88 (21, d, ] = 8,5 Hz), 5,21 2H, s),
4,93 (2H, s), 3,77 (3H, s), 3,75 3H, s).

Buéc (2): Hop chit 19¢ + Hop chét 19d — Hop chét 19

Hop chat 19¢ (0,506 g, 1,00 mmol) va hop chét 19d (0,940 g, 1,00 mmol)
duoc hoa tan trong dimetylaxetamit (3 ml), sau d6 khudy & nhiét do trong phong
trong 6 gio. Dimetylformamit (30 ml) dugc thém vao dung dich phan tng, dugc
lam lanh t&i -40°C, va sau d6 phospho tribromua (0,19 ml, 2,00 mmol) duoc
thém vao d6. Dung dich phan tng dugc khudy & -40°C trong 3 gid, va sau d6
etyl axetat va nuéc da duge thém vao d6. Lop hitu co dugce chiét cling vai tach,
sau d6 rira véi nude mudi bo hoa, va duoc 1am kho thém trén magié sulfat
khan. Magié sulfat dugc loc, dung méi dugc lam bay hoi trong &p suét giam dé
tao ra hop chit 19¢ dudi dang chét rén dinh hinh. Hop chét 19e thu duoc duge
str dung cho phan tng tiép theo ma khéng cén tinh ché.

Budc (3): Hop chit 19¢ — Hop chét (1I-19)

Toan b lwong hop chét 19e thu dwoc bang phan tng truée duge hoa tan
trong metylen clorua (15 ml), sau d6 lam lanh téi -40°C. Anisol (1,09 ml, 10,0
mmol) va dung dich 2M-nhdém clorua/nitrometan (5,00 ml, 10,0 mmol) duogc
thém 1an luot vao do, tiép do khudy & 0°C trong 2 gid. Dung dich phan tng
duoc thém vao nudc chung cat, axetonitril, diisopropyl ete, va dung dich nudc
ctia axit hydrocloric 2 N, va sau d6 khudy. Vi chit két tia xuét hién, phan ndi
duoc tach ra bang cach gan. Lop chira nudc dugce tach ra tir phin ndi bing cach
tach. Lop chira nudc dugce két hop véi cén sau gan, va sau d6 dung dich nude
axit clohydric 2 N va axetonitril duoc thém vao dé tao ra dung dich dong thé.
Nhua HP-20SS dugc thém vao dung dich, dugc c6 dac, dugc dem di séc ky cot
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lién két cot HP20SS va tiép sau 1a cdt ODS, va sau dé dugce tinh ché. Dung dich
tao ra ctia hop chit mong mudn duge ¢d dic trong chan khong, va sau dé duoc
dong kho nhanh dé tao ra hop chét (1I-19) duéi dang bot mau tring (58 mg,
8%).

'"H-NMR (D, 0) & (delta): 8,34 (1H, s), 7,18 (1H, d, J = 8,5 Hz), 6,86 (1H, d, J
= 8,5 Hz), 6,58 (1H, s), 6,35 (1H, d, J = 2,2 Hz), 5,79 (1H, d, J = 4,7 Hz), 5.46
(1H, d, J = 4,7 Hz), 5,12 (1H, d, ] = 10,6 Hz), 5,03-4,66 (3H, m), 4,48 (1H, d, J
= 10,6 Hz), 1,32 (6H, s).

MS (m+1) =733

Phén tich nguyén t§ cho CsH4CINgO oS, Na(NaHCO3), s(H20)6.1

Theo ly thuyét: C, 35,75; H, 3,83; Cl, 3,58; N, 11,31; S, 6,47; Na, 5,80 (%)
Theo thuc nghiém: C, 35,53; H, 3,63; CI, 5,26; N, 11,80; S, 6,59; Na, 3,04 (%)
Vidu 62

Téng hop hop chat (I1-20)
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Bude (1): Hop chét 20a + Hop chit 20b — Hop chét 20c

Hop chét 20a (1,00 g, 1,16 mmol) va hop chat 20b (0,606 g, 1,10 mmol)
dugc hoa tan trong dimetylformamit (3,5 ml), sau d6 khudy & nhiét do trong
phong trong 3 gi¢. Etyl axetat va dung dich nudc cia axit clohydric 0,2 N sau
d6 duoc thém vao dung dich phan tng. Lép hitu co dugce tach ra, rira véi dung
dich nudc cua axit hydrocloric 0,2 N, ria véi nude mudi bdo hoa, va sau do
dugc lam kho trén magié sulfat khan. Magié sulfat dugc loc, va sau d6 dung
mdi dugc 1am bay hoi trong 4p suat giam dé tao ra 20c dudi dang chat rdn dinh
hinh. Hop chét 20c thu duoc dugc sir dung cho phan tmg tiép theo ma khong

can tinh ché.

Budc (2): Hop chéat 20c — Hop chat (11-20)
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Toan bd lwong hop chéit 20c¢ thd thu duge bang phan tng trude duoc xi 1y
tuong ty nhu dugc mo ta & trén dé tao ra hop chét (I1-20) du6i dang bot mau
trang (83 mg, 10%).

"H-NMR (D, 0) & (delta): 7,00 (1H, s), 6,93 (1H, d, ] = 8,5 Hz), 6,88 (1H, d, J
= 8,5 Hz), 5,23 (1H, d, J = 2,6 Hz), 5,13 (1H, d, J = 2,6 Hz), 4,94-4,56 (3H, m),
4,33 (1H, d, J = 13,6 Hz), 3,97-3,85 (2H, m), 3,53-3,33 (8H, m), 1,98-1,91 (6H,
m).

MS (m+1) =751

Phan tich nguyén t6 cho CsoH;;CIN;Na0;S,(NaHCO5)o5(H,0)4 5

Theo ly thuyét: C, 40,92; H, 4,56; Cl, 3,96; N, 10,95; S, 7,16; Na, 3,85 (%)
Theo thyc nghiém: C, 40,76; H, 4,63; CL, 4,09; N, 10,89; S, 7,34; Na, 2,77 (%)
Vidu 63

Téng hop hop chat (11-21)
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[Cong thic 137]
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Budc (1): Hop chat 21a + Hop chat 21b — Hop chét 21c

X Iy twong tu nhu mo ta & trén dé tao ra hop chat 20c dudi dang chit rén
dinh hinh. Hop chét 20c thu duoc duoc sir dung cho phan tng tiép theo ma
khong cén tinh ché.

Budc (2): Hop chat 21¢ — Hop chét (11-21)

Toan bd luong hop chit 21¢ thd thu duge bing phéan tng trude duge xir Iy
tuong tw v6i phan tng d mé ta & trén dé tao ra hop chét (II-21) dudi dang bot
mau tring (406 mg, 48%).

'H-NMR (D, 0) & (delta): 6,98 (1H, s), 6,92 (1H, d, J = 8,4 Hz), 6,87 (1H, d, J
= 8,4 Hz), 5,85 (1H, d, J = 5,0 Hz), 5,32 (1H, d, ] = 5,0 Hz), 3,88-3,80 (2H, m),
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4,86-4,55 (3H, m), 3,53-3,27 (8H, m), 1,94-1,88 (6H, m), 1,47 3H, d, ] = 7,1
Hz).

MS (m+1) =765

Phan tich nguyén td cho C31H33CIN7NaO4S,(NaHCO3)0,5(H20)4 5

Theo ly thuyét: C,41,61; H,4,71; Cl, 3,90; N, 10,78; S, 7,05; Na, 3,79 (%)
Theo thuc nghiém: C, 41,78; H, 4,87; Cl, 4,01; N, 10,77; S, 7,07; Na, 2,74 (%)
Vi du 64

Téng hop hop chét (I1-22)

[Cong thirc 138]
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Budc (1): Hop chat 22a + Hop chat 22b — Hop chit 22¢
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Theo phuong phép tuong tu véi phuong phap da dugc md ta trong Bioorg.
Med. Chem. 2007, 15, 6716, hop chit 22a (892 mg, 1 mmol) va hop chat 22b
(525 mg, 0,99 mmol) thu dugc dugce hoa tan trong dimetylaxetamit (3 ml), va
sau do6 kali iodua (450 mg, 3 mmol) dugc thém vao dung dich phan Ung trong
bé nude, sau d6 khudy & nhiét do trong phong trong 100 phut. Dimetylformamit
(6 ml) dugc thém vao dung dich phan tng, dugc lam lanh téi 0°C, kali iodua
(1,33 g, 8 mmol) va axetyl clorua (0,43 ml, 6 mmol) dugc thém 1an luot vao do,
sau d6 khudy ¢ cling nhiét do trong mot gio. Dung dich phan Gng sau dé duoc
pha loang véi etyl axetat. Dung dich nudc natri hydro sulfit 10% dugc thém vao
do, va sau do 16p hitu co duoc tach ra. Lép hitu co dugc rira véi nude mudi bo
hoa, va sau d6 dugc lam kho trén magié sulfat. Magié€ sulfat dugc loc, va sau do
dugce cd dac trong chan khong dé tao ra hop chéat 22c. Hop chit 22¢ duoc st
dung cho phan tng tiép theo ma khong can tinh ché.

Budc (2): Hop chét 22¢ — Hop chét (11-22)

Toan bd lugng hop chit 22¢ thd mé ta & trén duge hoa tan trong metylen
clorua (8 ml) va anisol (1,1 ml, 10 mmol), va sau d6 lam lanh t&i -40°C. Dung
dich 2M-nhém clorua/nitrometan (5 ml, 10 mmol) sau d6 dugc thém vao do,
sau d6 khudy trong mot gio trong bé nudc da. Dung dich phan tng dugc hoa tan
vao trong hon hop dung dich ctia dung dich nudc ciia axit hydrocloric 1 N va
axetonitril, va sau do diisopropyl ete dugc thém vao do. Sau khi 16p chira nude
dugc tach ra, nhya HP-20SS dugc thém vao, va sau d6 duoc cd dic trong chan
khong. Dung dich d& c6 dic dugc dem di séc ky cot ODS rura giai vdi nudce-
axetonitril. Cac phan doan chtra hop chat mong mudn duge c6 dic trong chan
khong, va sau d6 dugc dong khod nhanh dé tao ra hop chét (I11-22) (338,3 mg,
46%) dudi dang bot.

MS: 738,03 (M+H)

'"H-NMR (DMSO-dq) & (delta): 9,60 (1H, d, J = 8,52 Hz), 8,48 (1H, t, J = 5,8
Hz), 7,28 (2H, br s), 6,88-6,78 (3H, m), 5,78 (1H, dd, J = 8,2, 5,2 Hz), 5,19 (1H,
d,J=52Hz), 5,08 (1H, d, ] = 13,5 Hz), 4,63 (11, q, ] = 7,2 Hz), 3,96 (1H, d, J
= 13,2 Hz), 3,87 (11, d, J = 16,5 Hz), 3,60-3,55 (9H, m), 2,17-2,01 (4H, m),
1,45 (3H, d, T = 7,2 Hz).

Phan tich nguyén t6 cho C,4Hs, CIN; 014, -5,1(H, O)
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Theo ly thuyét: C, 41,96 ; H,5,12 ;N, 11,81 ; S, 7,73 ; Cl, 4,27 (%)
Theo thuc nghiém: C, 41,91 ; H, 4,92 ; N, 12,07 ; S, 7,78 ; Cl, 4,08 (%)
Vidu 65

Téng hop hop chit (I1-23)
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Budc (1): Hop chat 23a + Hop chit 23b — Hop chét 23¢
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Hop chét 23a (4 g, 33,9 mmol) dugc hoa tan trong tetrahydrofuran (50 ml).
Trong khi khudy, dung dich tetrahydrofuran (30 ml) cta diphenyldiazometan
23b (6,91 g, 35,6 mmol) dugc thém vao dang giot. Sau khi dung dich phan tng
dugce khudy & nhiét do trong phong trong 2 gio, dung mdi dwoc lam bay hoi
trong 4p suit giam. n-hexan (100 ml) sau d6 duge thém vao can. Chét ran tao ra
duoc loc, va sau do rira v6i n-hexan dé tao ra hop chét 23¢ (8,25 g, 86%) dudi
dang chét ran.

'H-NMR (CDCl;) § (delta): 7,36-7,29 (10H, m), 6,96 (1H, s), 4,16 (1H, d, ] =
3,2 Hz), 2,67 (1H, brs), 2,23-2,13 (1H, m), 1,02 3H, d, J = 7,0Hz), 0,77 GH, d,
7=17,0 Hz).

Budc (2): Hop chat 23¢ + Hop chat 23d — Hop chét 23e

Hop chét 23c (8,17 g, 28,7 mmol) dugc hoa tan trong tetrahydrofuran (80
ml), va sau do triphenylphosphin (8,29 g, 31,6 mmol), hop chat 23d (5,16 g,
31,6 mmol), va diisopropyl azodicarboxylat (6,15 ml, 31,6 mmol) dugc thém
lan luot vao do6. Sau khi khudy & nhiét do trong phong trong ba gio,
triphenylphosphin (1,51 g, 5,74 mmol), hop chét 23d (0,93 g, 5,74 mmol), va
diisopropyl azodicarboxylat (1,1 ml, 5,74 mmol) dugc thém lan luot vao d6, sau
d6 khudy thém trong 45 phut. Dung méi duoc 1am bay hoi trong 4p sudt giam,
va sau d6 metanol (120 ml) duoc thém vao. Chat rin tao ra duge loc, va sau dé
rira véi metanol dé tao ra hop chét 23e (7,46 g, 60%) dudi dang chét ran.

'H-NMR (CDCly) & (delta): 7,79-7,72 (4H, m), 7,38-7,20 (10H, m), 6,98 (1H,
s), 4,65 (1H, d, J = 7,14 Hz), 2,45-2,34 (1H, m), 1,18 (3H, d, J = 6,73 Hz), 1,00
(3H, d, J = 6,73 Hz).

Budc (3): Hop chét 23e — Hop chét 23f — Hop chét 23h

Hop chit 23e (3,01 g, 7 mmol) dugc hoa tan trong metylen clorua (30 ml),
va sau d6 metylhydrazin (0,39 ml, 7,35 mmol) dugc thém vao d6 dudi diéu kién
lam lanh b%mg da, sau do khqu & cung nhiét do trong mot giod. Chat rin tao ra
sau do duoc loai bd béng cach loc. Metanol (15 ml) dugc thém vao phén nudc
loc ra, va sau d6 hop chét 23g (2,00 g, 7,35 mmol) dugc thém vao d6 duéi diu
kién lam lanh bﬁng da, sau do khuéy ¢ cung nhiét d§ trong ba gio. Dung moi
sau d6 bay hoi trong 4p suét giam. Etyl axetat va nuéc duge thém vao do, va
sau d6 16p hitu co dugc tach ra. Lép hitu co dugc rira véi nude mudi bdo hoa,
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va sau d6 duoc lam kho trén magié€ sulfat khan. Magié sulfat dugc loc, va sau
d6 dung mdi duoc 1am bay hoi trong 4p suit giam. Sau khi bay hoi, etyl axetat
dugc thém vao chét rin tao ra dé tao ra hop chét 23h (1,66 g, 44%) dudi dang
chét ran.

'H-NMR (CDCls) & (delta): 7,38-7,26 (10H, m), 6,94 (1H, s), 4,96 (1H, d, J =
3,7 Hz), 2,41-2,30 (1H, m), 1,07 (3H, d, ] = 7,0 Hz), 0,85 (3H, d, J = 7,0 Hz).

MS: 552,22 (M-H).
Budc (4): Hop chét 231 — Hop chat 23

Hop chit 23i (45,1 g, 100 mmol) dugc phan tan trong metylen clorua (750
ml), va sau d6 2,6-lutidin (24,5 ml, 210 mmol) va trityl clorua (30,7 g, 110
mmol) dugc thém vao 14n lwot dudi diéu kién lam lanh b%mg da, sau do khuéy 4]
nhiét dd trong phong trong 3 gio. 2,6-Lutidin (5,8 ml, 50 mmol) dugc thém vao
dung dich phan tng, tiép d6 khudy 165 phut, va sau dé trityl clorua (8,37 g,
30mmol) dugc thém vao do, sau do khuéy trong 30 phut. 2,6-Lutidin (5,8 ml, 50
mmol) duoc thém tiép vao dung dich phan tng, va sau dé dé yén qua dém o
nhiét do trong phong. Dung dich nudc cua axit clohydric 1 N dugc thém vao
dung dich phan Ung, va sau d6 16p hitu co dugc tach ra. Lop hitu co dugce ria
voi nude, rira voi nude mudi bao hoa, va sau dé duoc 1am kho trén magié sulfat
khan. Magié sulfat dugc loai bo bang cach loc, va sau d6 lam bay hoi dé tao ra
hop chat 23 (84,7 g).

"H-NMR (CDCl3) § (delta): 7,51-7,24 (25H, m), 6,98 (1H, s), 4,80 (1H, dd, J =
9,8, 4,8 Hz), 4,28-4,43 (3H, m), 3,49 (1H, d, J = 18,1 Hz), 3,35 (1H, d, J = 18,1
Hz), 3,00 (1H, d, J = 9,9 Hz).

Bude (5): Hop chét 23j — Hop chat 23k

Hop chét 23j tho (84,7 g) thu dugc nhu dugc md td & trén dugc hoa tan
trong metylen clorua, va sau d6 dung dich cta axit m-cloperbenzoic (75%, 23 g,
100 mmol) trong metylen clorua (200 ml) duoc thém vao d6 duéi diéu kién lam
lanh bing d4, sau d6 khudy ¢ cing nhiét do trong 30 phut. Axit m-
cloperbenzoic (75%, 6,90 g, 30 mmol) dugc thém tiép vao, tiép do khuéy trong
30 phuat dudi diéu kién 1am lanh bfmg déa. Dung dich nudc natri hydro cacbonat
dugc thém vao dung dich phan tng, va sau d6 16p hitu co dugc tach ra. Lép hitu
co dugc rira v6i1 dung dich nudce natri sulfit 5%, rira véi nude, ria voi nude
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mudi bio hoa, va sau d6 dwoc lam kho trén magié sulfat khan. Magié sulfat
duoc loai bo bang cach loc, va sau d6 dung moi duoc 1am bay hoi trong 4p sudt
giam. Cén tao ra dugc hoa tan trong lugng nhd cua metylen clorua, va sau do
diisopropyl ete dugc thém vao. Sau khi chét ran tao ra dugc loc, cin duoc loc
dugc rira voi diisopropyl ete, va sau d6 dugc 1am kho trong chan khong dé tao
ra hop chét 23k (59,8 g, 89%) duéi dang chat ran.

'H-NMR (CDCl3) & (delta): 7,57-7,28 (25H, m), 6,92 (1H, s), 4,89-4,84 (2H,
m), 4,04 (1H, d, J = 12,2 Hz), 3,46-3,56 (3H, m), 3,05 (1H, d, J = 18,5 Hz).

Budc (6): Hop chét 23k + Hop chat 231 — Hop chét 23m

Hop chét 23k (13,5 g, 20 mmol) va hop chét 231 (10,5 g, 20 mmol) dugc
hoa tan trong dimetylaxetamit (60 ml), va sau d6 dugc loai khi trong bé nudc.
Trong khi dung dich phan tng dugc khudy, kali iodua (8,99 g, 60 mml) duoc
thém vao do6, sau d6 khudy & nhiét do trong phong trong 90 phit.
Dimetylformamit (100 ml) duoc thém vao dung dich phan ung dudi diéu kién
lam lanh béng da, sau do loai khi, va sau do kali iodua (26,6 g, 160 mmol) va
axetyl clorua (8,56 ml, 120 ml) dugc thém 1an luot vao dé, sau do khuéy & cung
nhiét do trong mot gid. Dung dich phan tng sau d6 dugc dd vao trong dung
dich cua natri hydro sulfit (68 g) duoc hoa tan trong nude mubi (1200 ml). Chét
rn tao ra duoc loc, va sau d6 rira voi nude. Can duoc loc duge hoa tan trong
metylen clorua, rira v6i nudc, va sau dé rira v6i nude mudi bao hoa. Lép hiru co
sau d6 dugc lam kho trén magié sulfat khan. Magié sulfat duoc loai bo bing
cach loc, va sau d6 dung méi duoc 1am bay hoi trong 4p suit giam dé tao ra hop
chit 23m (27,3 g).

Budrc (7): Hop chét 23m — Hop chit 23n

Hop chét 23m tho (27,3 g) thu dugc nhu dugc md ta & trén dugc hoa tan
trong axeton (130 ml), va sau d6 dung dich nudc cua axit hydrocloric 6 N (4,93
ml, 29,6 mmol) duoc thém vao d6 & nhiét do trong phong trong 3,5 gio.
Metylen clorua (500 ml) dugc thém vao dung dich phan ung dé pha lodng, va
sau d6 dugc lam kho trén magié sulfat khan. Magié sulfat duoc loai bo biang
cach loc, va sau d6 dung méi dugc 1am bay hoi trong 4p suét giam dé tao ra 23n
(26,6 g).

MS: 903,35 (M+H).
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Budc (8): Hop chit 23n + Hop chit 23h — Hop chéit 230

Hop chat 23n (1,18 g, 1,1 mmol), hop chit 23h (554 mg, 1 mmol), va mubi
axit clohydric (253 mg, 1,32 mmol) ciua N-(3-dimetylaminopropyl)-N'-
etylcarbodiimit dugc hoa tan trong metylen clorua (15 ml), va sau d6 lam lanh
té1 0°C. Pyridin (0,12 ml, 1,43 mmol) dugc thém vao dung dich phéan Ung, tiép
d6 khudy trong mot gio dudi diéu kién 1am lanh bing d4. Dung dich nuéc axit
clohydric 2 N (1 ml), etyl axetat, va nudc dugc thém vao dung dich phan tng,
va sau d6 16p hitu co dugc tach ra. Lop hitu co dugce rira voi nude mubi bdo hoa,
va sau d6 dugce lam kho trén magié sulfat khan. Magi€ sulfat dugc loai bo béng
cach loc, va sau d6 dung mdi duoc lam bay hoi trong 4p sudt giam dé tao ra hop
chét 230 (1,52 g).

MS: 1438,58 (M+H)
Budc (9): Hop chat 230 — Hop chat (11-23)

Hop chét 230 thd (1,52 g) thu dugc nhu duge md ta & trén duge hoa tan
trong metylen clorua (8 ml) va anisol (1,1 ml, 10 mmol), va sau d6 lam lanh téi
-40°C. Dung dich 2M nhdm clorua/nitrometan (5 ml, 10 mmol) dugc thém vao
do, tiép d6 khudy & nhiét do gitra -10°C va -5°C trong mot gi¢. Dung dich phan
ung duoc hoa tan trong dung dich nudce cua axit clohydric 1 N va axetonitril, va
sau d6 16p chtra nuéc duge tich ra. Sau do 16p chira nudc dugc rira véi
diisopropyl ete, nhua HP-20SS dugc thém vao do, va sau d6 dugc cd dic trong
chén khong. Dung dich d3 c¢6 dic duge dem di sic ky cot ODS, duogc ria giai
bang dung dich nudc cia axit clohydric-axetonitril. Cac phan doan chira hop
chat mong mudn dugc cd dic trong chan khong, va sau d6 dugc dong kho
nhanh dé tao ra hop chét (11-23) (195,9 mg, 26%) dudi dang bot.

MS: 766,07 (M+H).

'"H-NMR (DMSO-dg) & (delta): 9,67 (1H, d, J = 8,0 Hz), 8,53 (1H, t, J = 5,2
Hz), 6,82 (1H, s), 6,78-6,75 (2H, m), 5,93 (1H, dd, T = 8,0, 5,2 Hz), 5,31 (1H, d,
J=5,0 Hz), 4,66 (1H, d, J = 13,9 Hz), 4,36 (1H, d, ] = 5,1 Hz), 4,29 (2H, d, ] =
14,6 Hz), 3,99 (3H, d, J = 17,1 Hz), 3,62-3,40 (9H, m), 2,15-1,89 (5H, m), 0,96
(6H, dd, ] = 5,1, 6,7 Hz).

Phan tich nguyén td cho C3 H;36CIN; O S, 4,2(H, 0)-1,9(HCI)
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Theo ly thuyét.: C, 40,86 ; H,5,12; N, 10,76 ; S, 7,04 ; Cl, 11,28 (%)
Theo thyce nghiém: C, 40,86 ; H, 5,03 ; N, 10,72 ; S, 6,99 ; Cl, 11,20 (%)
Vidu 66
Téng hop hop chat (I1-24)
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Budc (1): Hop chét 24a — Hop chit 24b — Hop chét 24d

Hop chét 24a (2,99 g, 7 mmol), duoc tong hop mot cach twong tu bing
phuong phap dugc mo6 ta trong Bioorg. Med. Chem. 2007, 15, 6716, duoc hoa
tan trong metylen clorua (30 ml). Metylhydrazin (0,37 ml, 7 mmol) sau do duoc
thém vao d6 dudi diéu kién 1am lanh bang da, sau d6 khudy & cing nhiét do
trong mot gid. Chat rin xuét hién trong qué trinh phan tng sau d6 duoc loai bo
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béng cach loc. Metanol (15 ml) dugc thém vao phén nudc loc ra, va sau do hop
chét 24¢ (1,91 g, 7 mmol) dwoc thém vao d6 dudi didu kién lam lanh bang d4,
tiép d6 khudy o cing nhiét do trong mot gio. Sau khi khudy & nhiét do trong
phong trong ba gi¢ nita, etyl axetat va dung dich nu¢c cua axit clohydric 0,1 N
dugc thém vao do. Lép hitu co dugc tach ra, rira véi nude, rira voi nude mubi
bdo hoa, va sau do duoc lam kho trén magié sulfat khan. Sau khi magi€ sulfat
duoc loai bd bﬁng cach loc, dung moi dugc ¢ dédc trong chan khong, va sau do
diisopropyl ete dugc thém vao can. Chét rén tao ra duogc loc, va sau do6 ria véi
diisopropyl ete dé tao ra hop chét 24d (2,29 g, 59%) dudi dang chét rén.

MS: 552,05 (M+H).

"H-NMR (CDCl3) & (delta): 7,37-7,23 (10H, m), 6,92 (1H, s), 2,64-2,51 (4H,
m), 2,06-2,03 (2H, m), 1,55 (9H, s).

Bude (2): Hop chit 24e + Hop chat 24f — Hop chit 24g — Hop chét (11-24)

Hop chit 24e (1,18 g, 1,1 mmol) va hop chét 24f (546 mg, 0,99 mmol) duoc
sir dung, va hop chét 24g va hop chét (11-24) thu dugc theo quy trinh twong ty
nhu quy trinh d& dugc mo ta & trén.

Hop chét 24g (1,67 g). MS: 1437,59 (M+H).
Hop chét (11-24) (251,7 mg, 33%)
MS: 764,04 (M+H)

'H-NMR (DMSO-dg) & (delta): 9,75 (1H, d, J = 8,2 Hz), 8,55 (1H, br s), 6,86-
6,78 (2H, m), 5,97 (1H, dd, J = 8,2, 5,2 Hz), 5,35 (1H, d, ] = 5,2 Hz), 4,68 (1H,
d, J=14,6 Hz), 4,31 (1H, d, J = 13,7 Hz), 4,02 (11, d, ] = 17,1 Hz), 3,66-3,10
(9H, m), 2,78-2,67 (2H, m), 2,46-1,84 (10H, m).

Phan tich nguyén t6 cho C31H;4CIN, 04, S, -3,9(H, 0)-1,7(HCI)

Theo Iy thuyét.: C, 41,53 ; H, 4,89 ; N, 10,94 ; S, 7,15 ; Cl, 10,68 (%)
Theo thuc nghiém: C, 41,33 ; H, 4,85 ; N, 11,66 ; S, 6,89 ; Cl, 10,75 (%)
Vidu 67

Téng hop hop chét (11-25)
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Budc (1): Hop chét 25a + Hop chét 25b — Hop chét 25¢

Hop chét 25a (1,91 g, 2,83 mmol) va hop chat 25b (1,56 g, 2,83 mmol)
dugc hoa tan trong dimetylaxetamit (9 ml), va sau d6 loai khi trong bé nudec.
trong khi dung dich phan tmg duogc khudy, kali iodua (1,27 g, 8,49 mmol) dugc
thém vao do, sau d6 khudy o nhiét do trong phong trong 40 phut.
Dimetylformamit (15 ml) dugc thém vao dung dich phan tng duéi diéu kién
lam lanh béng da, sau do loai khi, va sau d6 kali iodua (3,76 g, 22,6 mmol) va
axetyl clorua (1,21 ml, 17,0 mmol) duoc thém lan lugt vao dé, sau d6 khudy &
cung nhiét d§ trong mot gid. Dung dich phan tmg sau d6 dwoc db vao trong
dung dich cua natri hydro sulfit (8,5 g) dwoc hoa tan trong nuée mudi (150 ml).
Chét rén tao ra dugc loc, va sau d6 rira véi nude. Chét rén thu duoc dugce hoa
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tan trong metylen clorua, rira véi nuée, va sau d6 nude mudi bio hoa. Lép hitu
co sau do dugc lam kho trén magi€ sulfat khan. Magié sulfat dugc loai bo béng
cach loc, va sau d6 dung mdi duoc 1am bay hoi trong 4p suat giam dé tao ra hop
chét 25c¢ (3,56 g).

MS: 1171,44 (M+H).
Budc (2): Hop chat 25¢ — Hop chét 25d

Hop chét 25¢ tho (3,56 g) thu dugc nhu dugc md ta & trén dugc hoa tan
trong axeton (20 ml), va sau d6 dung dich nudc cua axit clohydric 6 N (0,68 ml,
4,06 mmol) dugc thém vao do6, sau do khudy & nhiét do trong phong trong 5 gio.
Metylen clorua va metanol dugc thém vao dung dich phan tmg dé pha lodng, va
sau d6 dugc lam kho trén magié sulfat khan. Magié sulfat dugc loai bé bang
céch loc, va sau d6 dung méi duoc lam bay hoi trong ap sut giam dé tao ra 25d
(3,83 g2).

MS: 929,56 (M+H).
Budc (3): Hop chét 25d + Hop chét 25¢ — Hop chét 25f

Hop chét 25d (1,20 g, 1,1 mmol) va hop chit 25e (554 mg, 1 mmol) dugc
st dung, va hop chét 25f (1,34 g) dugc tao ra theo quy trinh twong tu da mo ta &
trén.

MS: 1464,89 (M-+H)
Budc (4): Hop chat 25f — Hop chit (11-25)

Toan bd lugng 25f thu dugc nhu duge md td & trén duge hoa tan trong
metylen clorua (2 ml) va anisol (0,83 ml, 7,63 mmol), va sau d6¢ lam lanh béng
da. Axit trifloaxetic (8,5 ml, 110 mmol) sau d6 dugc thém vao do, sau do khuéy
tron dudi didu kién lam lanh bang d4 trong mot gio. Axit trifloaxetic (2 ml)
dugc thém tiép vao do, sau dé khudy ¢ nhiét do trong phong trong 30 phut. Sau
khi dung méi duoc lam bay hoi trong 4p suét giam, diisopropyl ete dugc thém
vao dd, va sau d6 chat rin tao ra duoc loc. Chat rin thu duge sau dé hoa tan
trong axetonitril va dung dich nudc cua axit clohydric 1 N. Nhya HP-20SS
dugc thém vao do, va sau do dugc cd dac trong chan khong. Dung dich da co
dic sau d6 dugc dem di sic ky cot ODS, rira gidi v6i nudc-axetonitril. Dung
dich nudc cua natri hydroxit 0,2 N sau dé dugc thém vao cac phan doan chira
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hop chat mong mudn dé tao ra mudi natri. Dung mdi duoc cd dac trong chan
khong, va sau d6 duoc dong khd nhanh dé tao ra hop chéat (1I-25) (201,2 mg,
29%) dudi dang bot.

MS: 792,21 (M+H)

"H-NMR (D, 0) & (delta): 6,97 (1H, s), 6,90-6,83 (2H, m), 5,85 (1H, d, J = 4,8
Hz), 5,34 (1H, d, T = 4,8 Hz), 4,58 (1H, d, J = 14,5 Hz), 4,34 (1H, d, J = 5,2
Hz), 3,89-3,83 (2H, m), 3,50-3,33 (9H, m), 2,15-2,13 (1H, m), 1,98-1,84 (6H,
m), 0,99 (6H, t, J = 6,9 Hz).

Phén tich nguyén té) cho C3 3 H3 7 C1N7 Ol 0 Sz Na'4,8(H2 O)O,l(NaHCO3 )
Theo ly thuyét.: C, 43,73 ; H, 5,18 ; N, 10,78 ; S, 7,05 ; Cl, 3,90 ; Na, 2,78 (%)

Theo thuc nghiém: C, 43,87 ; H, 5,17 ; N, 10,72 ; S, 6,63 ; Cl, 3,94 ; Na, 2,88
(%)

Vidu 68

Téng hop hop chat (I1-26)
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26i
Bude (1): Hop chat 26a — Hop chat 26b

Hop chit 26a (1 g, 6,44 mmol), dugc téng hop mot cach tuong tu béng
phuong phdp dugc md ta trong Helv. Chim. Acta. 1954, 37, 1672, dugc thém
vao thionyl clorua (7 ml), sau d6 gia nhiét & hoi luu trong 2 gid. Sau khi thionyl
clorua duoc 1am bay hoi trong 4p sudt giam, xylen dugc thém vao d6, va sau d6
duogce co dac trong chan khong 14n nita. Dung dich da c6 ddc dugc lam lanh t6i
0°C, va sau d6 dung dich nudc (25 ml) cia natri nitrua (1,67 g, 25,7 mmol)
duoc thém vao d6 c6 khudy, tiép d6 khudy & ciing nhiét do trong 10 phit. Kali
cacbonat sau d6 dugc thém vao dung dich phan trng cho té1 khi bot khi ngling
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sinh ra. Sau khi chiét vé6i toluen, 16p hiru co dugc rira véi magié sulfat khan, va
sau do magié€ sulfat dugc loai bo béng cach loc. Dung dich tao ra sau d6 duogc
gia nhiét & hoéi luu trong 45 phit. Sau khi chiét v6i dung dich nuéc cia axit
clohydric 6 N, 16p chtra nuéc duoc tach ra duoc gia nhiét thém ¢ hdi luu trong
150 phut. Dung dich phan ung duogc lam lanh t6i nhiét d§ trong phong, va sau
d6 duoc co dic trong chan khong. Sau khi isopropanol duoc thém vao can, chit
rin tao ra dugc loc, rita vai isopropanol, va sau d6 dugc lam khé trong chan
khong dé tao ra hop chit 26b (655,9 mg, 51%).

'"H-NMR (D, 0) & (delta): 3,57 (6H, t, J = 7,6 Hz), 2,26 (6H, t, ] = 7,6 Hz).
MS: 127,11 (M+H).
Bude (2): Hop chét 26¢c — Hop chit 26d + Hop chét 26b — Hop chit 26e

Hop chit 26¢ (858 mg, 2 mmol) dugc hoa tan trong dimetylaxetamit (9 ml),
va sau do lam lanh t6i -15°C. Trietylamin (0,33 ml, 2,4 mmol) dugc thém vao
dung dich, va sau d6 metansulfonyl clorua (0,20 ml, 2,6 mmol) dugc thém vao
do, tiép d6 khudy trong 30 phut & nhiét do gitra -10°C va -5°C. Dung dich phan
ung duogc lam lanh téi -15°C, va sau do trietylamin (0,92 ml, 7,2 mmol) va hop
chét 26b (478 mg, 2,4 mmol) dugc thém 1an luot vao do6, sau dé khqu trong 90
phut duéi diéu kién lam lanh bing d4. Dung dich nuéc ctia natri hydroxit 0,2 N
dugc thém vao dung dich phan ung, duoc chiét véi etyl axetat. Lép hitu co
dugce ria voi nudce, rira voi nudc mudi bdo hoa, va sau d6 duoc lam kho trén
magié€ sulfat khan. Magié sulfat dugc loai bé bﬁng cach loc, va sau d6 dung moi
dugc cd dac trong chan khong. Dung dich da cd diac dugc dem di sic ky cot gel
silica, rira giai v6i clorofom/metanol. Cac phan doan chira hop chat mong mudn
duoc ¢ dic trong chan khong dé tao ra hop chit 26¢ (459,5 mg, 43%).

MS: 537,19 (M+H).

'H-NMR (CDCly) § (delta): 7,37-7,34 (4H, m), 6,91 (2H, dd, J = 8,5, 2,1 Hz),
6,83 (2H, d, J = 8,5 Hz), 5,85 (1H, br s), 5,08 (2H, s), 4,94 (2H, s), 3,83 3H, s),
3,81 (3H, s), 3,01 (6H, t, J = 7,6 Hz), 1,98 (6H, t, ] = 7,6 Hz).

Budc (3): Hop chét 26f + Hop chat 26e — Hop chit 26¢

Hop chét 26f (450 mg, 0,84 mmol) dugc hoa tan trong dimetylformamit (3
ml), va sau dé loai khi. Hop chét 26e (783 mg, 0,84 mmol) sau d6 dugc thém
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vao d6, sau d6 khudy & nhiét do trong phong trong 40 phit. Sau khi dung dich
phan tng dugc pha lodng véi etyl axetat, dung dich nudc natri hydro sulfit 10%
dugc thém vao, va sau do 16p hitu co dugc tach ra. Lép hitu co dugc rira véi
nude, va sau do rira voi nude mudi bdo hoa. Lép hitu co duge lam kho trén
magié sulfat, va sau dé magié sulfat duoc loc. Dung méi dugc lam bay hoi
trong 4p sudt giam dé tao ra hop chat 26g (1,04 g).

MS: 1343,92 (M+H).
Budc (4): Hop chét 26g — Hop chét 26h

Toan bo luong (1,04 g) ciia hop chét 26g thd thu duge nhu duge md ta &
trén duoc hoa tan trong dimetylformamit (6 ml), va sau d6 lam lanh t6i -40°C.
Phospho tribromua (0,10 ml, 1,06 mmol) dugc thém vao dung dich phan Ung,
tiép d6 khudy & cing nhiét d¢ trong 40 phit. Etyl axetat dugc thém vao dung
dich phan ung dé pha lodng, va sau d6 16p hitu co dugc tach ra. Lép hitu co
duoc rira v6i nude, va sau do rira véi nude mubi bao hoa. Sau khi 16p hitu co
dugce lam kho trén magié sulfat khan, magié sulfat dugc loc, va sau dé6 dung moi
duoc 1am bay hoi trong 4p sudt giam dé tao ra hop chét 26h (931 mg).

MS: 1327,87 (M+H)
Budc (4): Hop chit 26h — Hop chét (I1-26)

Toan bd luong (931 mg) ciia hop chit 26h tho thu dugc nhu duge md ta &
trén duoc sur dung, va dugce xt ly theo quy trinh tuong tu dd dugc mo ta & trén,
va nho vay hop chét (I1-26) (292,7 mg, 59%) duoc tao ra dudi dang bot.

MS: 764,28 (M+H).

'H-NMR (D, 0) § (delta): 6,99 (1,0H, s), 6,89 (2H, dd, J = 8,1, 14,5 Hz), 5,89
(1H, d, T = 5,0 Hz), 5,37 (14, d, J = 5,0 Hz), 4,63 (14, d, ] = 13,1 Hz), 3,92
(2H, dd, T = 15,0, 10,4 Hz), 3,49-3,79 (6H, m), 3,43 (1H, d, J = 17,5 Hz), 2,34-
2,56 (6H, m), 1,52 (6H, d, J = 4,6 Hz).

Phan tich l’lgll,}’él‘l té) cho C3 1 H3 3 C1N7 O] 0 Sz Na-6,6(H2 O)O,2(N3HCO3 )

Theo Iy thuyét: C, 40,65 ; H, 5,07 ; N, 10,64 ; S, 6,96 ; Cl, 3,85 ; Na, 2,99 (%)
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Theo thuc nghiém: C, 40,54 ; H, 4,85 ; N, 10,81 ; S, 7,26 ; Cl, 3,79 ; Na, 3,05

(%)
Vi du 69
Téng hop hop chat (11-27)
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Bude (1): Hop chét 27a + Hop chit 27b — Hop chat 27¢

Hop chat 27a (2,14 g, 5 mmol) duoc phén tan trong toluen (25 ml), va sau

do trietylamin (0,83 ml, 6 mmol) va diphenylphosphoryl azit (1,29 ml, 6 mmol)

duoc thém 1an luot vao do, sau dé gia nhiét & hdi luu trong mdt gio. Hop chét

27b (0,86 g, 7,5 mmol) sau d6 dugc thém vao, sau do gia nhiét & hoi luu trong 2

gi0 nita. Dung dich phan tng duoc lam lanh té1 nhiét do trong phong, va sau do
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dung moi duoc lam bay hoi trong 4p suét giam. Nudc duge thém vao cin, dugc
chiét v6i etyl axetat va tetrahydrofuran, va sau d6 16p hiru co duge ¢o dic trong
chan khong. Isopropanol dugc thém vao cin tao ra, va sau do chit ran tao ra
duoc loc dé tao ra 27¢ (1,84 g, 68%).

'H-NMR (DMSO-ds) 5 (delta): 8,65 (1H, br s), 7,91 (1H, brs), 7,67 (1H, dd, J
= 14,9, 9,6 Hz), 7,39 (2H, d, J = 7,3 Hz), 7,29 (2H, d, J = 7,6 Hz), 7,09 (1H, dd,
T=18,4, 8,9 Hz), 6,95 (2H, d, J = 7,6 Hz), 6,86 (2H, d, ] = 7,8 Hz), 5,06 (2H, 3),
4,89 (2H, s), 3,76 (3H, s), 3,74 (3H, s), 3,29-3,10 (2H, m), 2,48-2,42 (6H, m),
1,70-1,67 (4H, m).

MS: 540,36 (M+H).
Budc (2): Hop chit 27d + Hop chit 27¢ — Hop chat 27

Hop chit 27d (1011 mg, 1,2 mmol) dugc hoa tan trong dimetylaxetamit (5
ml), va sau d6 loai khi trong bé nuée. Kali iodua (540 mg, 3,6 mmol) sau dé
dirgc thém vao d6, sau dé khudy & nhiét do trong phong trong 20 phiit. Hop chat
27¢ (648 mg, 1,2 mmol) dugc thém vao dung dich phan trng, sau do khuéy 4]
nhiét do trong phong trong mdt gio. Etyl axetat va nudc dugc thém vao dung
dich phan tng, va phan khong tan dugc loai bo bang cach loc. Lép hitu co duoc
tach ra tur phﬁn loc dugc rira voi dung dich nude natri hydro sulfit 10%, rira véi
nudc, ria voi nudc mudi bdo hoa, va sau d6 dugc lam kho trén magié sulfat
khan. Magié sulfat dugc loai bo béng cach loc, va sau d6 dung mdi dugc co dac
trong chan khoéng. Cin dugc c6 diac dugc hoa tan trong dimetylformamit (12
ml), va sau d6 lam lanh t6i -40°C. Phospho tribromua (0,17 ml, 1,84 mmol)
duoc thém vao do, tiép do khudy & cing nhiét do trong 90 phut. Etyl axetat
duoc thém vao dung dich phan tng dé pha lodng, va sau d6 nudc dugc thém
vao do. Lop hitu co duge tach ra, va sau d6 dugc lam kho trén magié sulfat
khan. Magié sulfat dugc loc, va sau d6 dung mdi dugc lam bay hoi trong ap
sudt giam dé tao ra hop chat 27e (1,05 g).

MS: 1330,11 (M+H)
Budc (3): Hop chat 27e — Hop chat (11-27)

Toan bd lugng (1,05 g) hop chit 27e thd thu duge nhu dugc mé ta ¢ trén
dugce st dung, va duge xu ly theo quy trinh tuong tu da dugc mo ta & trén, va
nho vay hop chét (I1-27) (90,7 mg, 16%) dugc tao ra dudi dang bot.
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MS: 767,37 (M+H).

"H-NMR (D, 0) & (delta): 6,99 (1H, s), 6,88 (2H, s), 5,87 (1H, d, J = 4,9 Hz),
5,35 (1H, d, ] =4,9 Hz), 4,78 (1H, d, ] = 14,0Hz, 4,08 (1H, d, J = 14,0 Hz), 3,91
(1H, d, J = 16,9 Hz), 3,76-3,33 (9H, m), 2,25-2,15 (4H, m), 1,50 (6H, d, J = 4,1
Hz).

Phéan tich nguyén t6 cho C3¢H; 4 CINg Oy ¢ S, Na-5,7(H, O)
Theo ly thuyét: C, 40,40 ; H, 5,13 ; N, 12,56 ; S, 7,19 ; Cl, 3,98 ; Na, 2,58 (%)

Theo thuc nghiém: C, 40,37 ; H, 5,00 ; N, 12,48 ; S, 7,48 ; Cl, 3,83 ; Na, 2,36
(%)

Viduy 70

Téng hop hop chat (I1-28)
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Bude (1): Hop chét 28a + Hop chit 28b — Hop chét 28¢

Hop chit 28a (4,29 g, 28,2 mmol), dugc téng hop mot cach tuong ty bﬁmg
phuong phép dugc md ta trong J. Org. Chem. 1993, 58, 6372, dugc hoa tan
trong tetrahydrofuran (40 ml), va sau do6 diphenyldiazometan 28b (8,21 g, 42,3
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mmol) dugc thém vao, sau d6 gia nhiét & hdi luu trong 20 gid. Dung mdi dugc
1am bay hoi trong 4p sudt giam, va sau d6 duoc dem di séc ky cot gel silica, rira
giai v6i etyl axetat-hexan. Cac phan doan chtra hop chat mong muén duoc cd
dic trong chan khong dé tao ra hop chét 28c (7,95 g, 89%).

"H-NMR (CDCl;) § (delta): 8,11 (1H, s), 8,07 (1H, d, J = 7,7 Hz), 7,59 (1H, d,
J=7,7 Hz), 7,48-7,26 (9H, m), 7,12 (1H, s), 4,76 (2H, d, J = 5,7 Hz), 1,78 (1H,
t,J=5,7 Hz).

Budc (2): Hop chat 28¢ + Hop chét 28d — Hop chét 28e

Hop chit 28¢ (7,95 g, 25,0 mmol) dugc thém vao tetrahydrofuran (140 ml),
va sau d6 N-hydroxyphtalimit 28d (4,89 g, 30 mmol) va triphenylphosphin
(7,86 g, 30 mmol) dugc thém lan luot vao d6, sau d6 lam lanh t&i 0°C.
Diisopropyl azodicarboxylat (7,28 ml, 37,5 mmol) sau d6 dugc thém vao dung
dich phan ng, sau do khudy & nhiét do trong phong trong 2 gid. Dung moi
duoc 1am bay hoi trong ap suat giam. Sau khi metanol duoc thém vao cin tao ra
dudi diéu kién lam lanh bé”mg d4, chét rén tao ra duoc loc, va sau d6 duoc lam
kho trong chan khong dé tao ra hop chit 28e (7,84 g, 68%).

'H-NMR (CDCl;) & (delta): 8,24 (1H, s), 8,15 (1H, d, J = 7.9 Hz), 7,85-7,78
(3H, m), 7,75-7,68 (2H, m), 7,51 (1H, t, ] = 7,7 Hz), 7,43 (4H, dd, T = 7.9, 1,4
Hz), 7,38-7,26 (6H, m), 7,10 (1H, s), 5,27 (2H, s).

Budc (3): Hop chét 28¢ — Hop chit 28f — Hop chét 28h

Hop chit 28e (5,56 g, 12 mmol) dugc thém vao metylen clorua (25 ml), va
sau d6 metylhydrazin (0,64 ml, 12 mmol) dugc thém vao do dudi diéu kién 1am
lanh béng da, tiép do khuéy ¢ cung nhiét do trong mdt gid. Dung moi dugc lam
bay hoi trong ap suat giam, va sau dé metanol (45 ml) dugc thém vao. Dudi
diéu kién 1am lanh béng da, hop chét 28g (3,27 g, 12 mmol) sau d6 dugc thém
vao, sau d6 khudy trong ba gid. Dung mdi duge lam bay hoi trong 4p suét giam,
va sau do etyl axetat, tetrahydrofuran, va nude mudi bao hoa dugc thém vao do.
L6p hitu co duge tach ra, va sau d6 dung mdi dugc lam bay hoi trong ap sudt
giam dé tao ra hop chit 28h (7,49 g, 97%).

'H-NMR (CDCly) & (delta): 8,11 (1H, s), 8,04 (1H, d, J = 8,1 Hz), 7,56 (1H, d,
=76 Hz), 7,46-7,24 (12H, m), 7,12 (1H, s), 5,26 (2H, s).
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Buéc (4): Hop chat 28i + Hop chat 28h — Hop chit 28;

Hop chit 28i (1,60 g, 1,5 mmol) va hop chit 28h (793 mg, 1,35 mmol) duogc
st dung, va hop chét 28j (1,68 g) dugc tao ra theo quy trinh tuong tu dd md ta &
trén.

MS: 147284 (M+H).
Budc (5): Hop chit 28j — Hop chat (11-28)

Toan by Iugng hop chét 28j tho thu dugc nhu duge mo ta & trén dugce hoa
tan trong metylen clorua (3 ml) va anisol (1,07 ml, 9,78 mmol), va sau d6 lam
lanh t61 0°C. Axit trifloaxetic (12 ml, 110 mmol) sau d6 dugc thém vao dung
dich phan tmg, tiép d6 khudy trong 30 phut dudi didu kién lam lanh bing da.
Axit trifloaxetic (4 ml) dugc thém tiép vao dung dich phan tng, sau d6 khudy &
nhiét do trong phong trong 90 phut. Sau khi dung mdéi duge lam bay hot trong
ap suat giam, diisopropyl ete duoc thém vao, va sau d6 chat rin tao ra duoc loc.
Chét rin dugc hoa tan trong axetonitril va dung dich nudc cua axit clohydric 1
N, va sau d6 nhuya HP-20SS duoc thém vao. Dung moi dugc cd dic trong chan
khong, dem di séc ky cot ODS, rira gidi vi nude-axetonitril. Dung dich nudc
cia natri hydroxit 0,2 N duge st dung cho céc phan doan chtta hop chat mong
mudn dé tao ra mudi natri. Cac phéan doan dugc co dac trong chan khong, va sau
d6 dugc dong kho nhanh dé tao ra hop chit (I1-28) (204,6 mg, 23%) duéi dang
bot.

MS: 800,24 (M+H)

'H-NMR (D, 0) § (delta): 7,90 (1H, s), 7,79 (1H, d, ] = 7,63 Hz), 7,55 (1H, d, J
= 7,17 Hz), 7,41 (1H, t, T = 7.93 Hz), 6,97-6,92 (2H, m), 6,82 (1H, d, ] = 8,08
Hz), 5,75 (1H, d, ] = 4,88 Hz), 5,26 (2H, s), 5,21, 4,73 (1H, d, ] = 4,88 Hz) (1H,
d, T = 4,88 Hz), 4,10 (1H, d, J = 14,64 Hz), 3,93-3,47 (9H, m), 3,27 (1H, d, ] =
16,62 Hz), 2,12-2,26 (4H, m).

Phan tich nguyén td cho C34H;3CIN, 046 S, Na-5,2(H,0)-0,1(NaHCO3)
Theo ly thuyét: C,44,31 ;H,4,74 ; N, 10,61 ; S, 6,94 ; Cl, 3,84 ; Na, 2,74 (%)

Theo thuc nghiém: C, 44,16 ; H, 4,62 ; N, 10,77 ; S, 7,12 ; Cl, 4,07 ; Na, 2,86
(%)
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Budc (1): Hop chét 29a — Hop chéat 29h

Hop chét 29a, duoc tong hop mot cach tuong tw bing phuong phép duoc
md ta trong J. Am. Chem. Soc. 2001, 123, 1856, dugc st dung, va hop chit 29h
duoc tao ra theo quy trinh twong tw dd mo ta & trén.

Hop chét 29¢ (7,75 g, 107%)

"H-NMR (CDCl3) & (delta): 8,18 (1H, dd, ] = 8.5, 1,1 Hz), 7,55 (1H, td, J = 7,5,
1,2 Hz), 7,47-7,25 (12H, m), 7,11 (1H, s), 4,76 2H, d, ] = 7,4 Hz), 3,72 (1H, ,
J=174 Hz).

Hop chat 29¢ (10,2 g, 90%)

"H-NMR (CDCl3) & (delta): 8,16 (1H, d, J = 7,6 Hz), 7,86-7,70 (5H, m), 7,59
(1H, t, J = 7,5 Hz), 7,46-7,24 (11H, m), 7,05 (1H, s), 5,66 (2H, ).

Hop chét 29h (4,03 g, 69%)

"H-NMR (CDCl;) & (delta): 8,08 (1H, d, J = 7,5 Hz), 7,59 (1H, d, ] = 7,6 Hz),
7,52-7,24 (13H, m), 7,06 (1H, s), 5,66 (2H, s).

MS: 588,20 (M+H).
Budc (2): Hop chét 29i + Hop chét 20h — Hop chat 29j — Hop chat (11-29)

Hop chét 29i (793 mg, 1,35 mmol) va hop chéat 29h (793 mg, 1,35 mmol)
duogc sir dung, va hop chét (I1-29) duoc tao ra theo quy trinh tuwong tu da mo ta
O trén.

Hop chat 29j (1,78 g)

MS: 1473,89 (M+H).

Hop chét (11-29) (157,3 mg, 17%)
MS: 800,23 (M+H)

"H-NMR (D, 0) & (delta): 7,52-7,44 (2H, m), 7,40-7,30 (2H, m), 6,95 (1H, s),
6,90 (1H, d, ] = 8,24 Hz), 6,82 (1H, d, J = 8,24 Hz), 5,80 (1H, d, J = 4,73 Hz),
5,44 (21, ), 5,28 (1H, d, J = 5,03 Hz), 4,83 (1H, d, ] = 14,18 Hz), 4,10 (1H, d,
J = 14,18 Hz), 3,92-3,36 (10H, m), 2,21-2,18 (4H, m).
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Phan tich nguyén 5 cho Cs4Hs 3 CIN; Oy ¢ S, Na-4,6(H, 0)-0,2(NaHCO; )
Theo Iy thuyét: C, 44,56 ; H, 4,64 ; N, 10,64 ; S, 6,96 ; Cl, 3,85 ; Na, 2,99 (%)

Theo thyc nghiém: C, 44,51 ; H, 4,60 ; N, 10,71 ; S, 6,85 ; Cl, 3,74 ; Na, 2,98
(%)

Viduy 73

Téng hop hop chat (I1-31)
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Budc (1): Hop chét 31a + Hop chat 31b — Hop chit 31c

Hop chit31a (2,18 g, 5 mmol) va hop chat 31b (2,94 g, 5 mmol) dugc phan
tan trong metylen clorua (20 ml). Pyridin (0,48 ml) va mudi axit clohydric (1,05
g) cua N-(3-dimetylaminopropyl)-N'-etylcarbodiimit sau d6 duoc thém vao
dudi didu kién 1am lanh bang d4, tiép d6 khudy trong 30 phit. Dung dich phan
ung dugce pha lodng vdi etyl axetat va nude, va sau do 16p hitu co duoce tach ra.
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Lép hitu co duge rira voi nude, duge lam kho trén magié sulfat khan, va sau do
duoc c6 dic trong chan khong. Can dugc lam tinh khiét bﬁng sdc ky cot gel
silica dé tao ra hop chit 31¢ (3,82 g).

"H-NMR (CDCl;) & (delta): 0,93 (3H, d, J = 3,9 Hz), 0,95 (3H, d, J = 4,8 Hz),
1,47 (9H, s), 2,15-2,20 (1H, m), 4,40-4,66 (SH, m), 5,33 (1H, d, J = 3,0 Hz),
5,82 (1H, dd, J = 3,0, 7,0 Hz), 6,89 (1H, s), 6,94 (11H, s), 7,12-7,63 (21H, m),
9,39 (1H, d, J = 6 Hz).

Budc (2): Hop chét 31¢ + Hop chit 31d — Hop chit 31e — Hop chét (I1-31)

Hop chét 31c dugc hoa tan trong DMF (5 1an thé tich), va sau d6 kali iodua
(1,5 duong lugng) va hop chét 31d (duong luong mol) duge thém vao dé, sau
d6 khudy & nhiét do trong phong trong 2 gio. Dung dich nay dugc thém tir tir
vao nude mudi 5% duge khudy (50 1an thé tich), va sau dé 16p két tha duoc loc.
Chét rin duoc loc dugce rira voi nude, phén tan trong nudc, va sau do dugc dong
kho nhanh dé tao ra san pham tho 31e (100%). San pham tho 31e dwoc hoa tan
trong metylen clorua (20 lan thé tich) va nitrometan (10 1an thé tich). Dung dich
2M nhom clorua/nitrometan (10 duong luong) sau d6 dugc thém vao anisol (10
duong lugng) & nhiét do trong phong, sau d6 khudy trong 1 gid. Sau phan ting,
dung dich phan ting dugc db vao trong 1N axit clohydric/axetonitril/diisopropyl
ete lanh (3/1/5). Lép chtta nudc duge tach ra, va sau d6 duge dem di sdc ky cot
HP-20 dé tinh ché n6. Sau khi rira giai v6i axetonitril/nudce, nude giai hap dugc
¢o dic trong chan khéng, va sau d6 duge dong khd nhanh dé tao ra hop chat (1I-
31).

LC/MS (ES +): 750 (M+H")

IR (KBr) cm ' : 3309, 1784, 1667, 1608, 1532

Phan tich nguyén t6 cho C5,H;¢CIN, O, S-3,6H, O

Theo ly thuyét: C, 45,68; H, 5,34; N, 12,03; Cl, 4,35; S, 3,93 (%)
Theo thyc nghiém: C, 45,56; H, 5,02; N, 12,25; Cl, 4,56; S, 4,06 (%)
Vidu 74

Téng hop hop chit (I1-32)
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Bude (1): Hop chét 32a + Hop chéit 32b — Hop chét 32¢ — Hop chit (II-32)

Hop chat 32a (hdn hop ctia a(alpha), B(beta)-sulfoxit = 7:2) (0,68 g, 0,7
mmol) va hop chét 32b dugc hoa tan trong dimetylformamit (6 ml), va sau d6
kali iodua (0,21g , 2 duong luong) duge thém vao dé, sau d6 khudy & nhiét do
trong phong trong 1,5 gid. Dung dich nay dugc thém tir tir vao nudc mudi 5%
dugc khuéy (50 1an thé tich), va sau d6 16p két tua duoc loc. Chét ran duoc loc
duoc rira véi nude, phan téan trong nudc, va sau d6 dugc dong khod nhanh dé tao
ra san pham tho 32c¢ (1,07g). San phdm thé 32¢ dugc hoa tan trong metylen
clorua (20 14n thé tich) va nitrometan (10 14n thé tich). Dung dich 2M nhém
clorua/nitrometan (10 duong luong) duoc thém vao anisol (10 duong lugng) &
nhiét do trong phong, sau d6 khudy trong 1 gid. Sau phan Gmg, dung dich phan
ting dugc db vao trong 1N axit clohydric/axetonitril/diisopropyl ete lanh (3/1/5).
Lép chirta nudc dugc tach ra, va sau do duge dem di sdc ky cot HP-20 d tinh
ché no. Sau khi rira giai v6i axetonitril/nuéc, nude giai hap duge co dic trong
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chan khong, va sau d6 dugc dong kho nhanh dé tao ra hop chat (hdn hop clia
a(alpha), B(beta)-sulfoxit = 80:15) (II-32).

LC/MS (ES +): 755 (M+H")

IR (KBr) cm™': 3297, 1790, 1611, 1530,

Phén tich nguyén t6 cho C,9,Hs,CIN;0;,S,3,4H, 0

Theo ly thuyét: C, 42,71; H, 4,80; N, 12,02; Cl, 4,35; S, 7,86 (%)
Theo thuc nghiém: C, 42,67; H, 4,68; N, 12,17; C1, 4,30; S, 7,71 (%)
Vi dy thir nghiém 1

Hop chét (I) ciia sang ché duoc kiém tra vé hoat tinh khang vi sinh vat
cua no.

Cac phuong phap thtr nghi€ém
Vi khudn/céc ching vi khuan sé 1-14:

bo néng do6 wc ché tdi thiéu (MIC, microg/ml) duoc thuc hién theo
phuong phép tiéu chudn cta hoéa hoc tri liéu Nhat Ban (Japan Society for
Chemotherapy), va luong vi khuan nudi cdy 1a 1000cfu/giéng, va modi trudong
nhay cam trén dia dugc st dung lam moi truong thtr nghiém, va thyc hién thu
nghiém st dung nudi céy trén dia thach.

Vi khuén/cac chung vi khuan sé 15-17:

bo néng do e ché t6i thidu (MIC, microg/ml) dugc thuc hién theo CLSI
(Clinical va Laboratory Standards Institute) va luong vi khudn nudi cdy la
IOOOOCfu/giéng, va mdi truong thach Mueller-Hinton dugc st dung lam méi
truong thtr nghiém, va thuce hién thir nghiém st dung nudi céy trén dia thach.

Cac két qua thir nghiém duoc thé hién trong cac bang 1-6. Trong céc
bang nay, don vi ctia hoat tinh wrc ché 1a microg/ml (ug/ml).
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Bang 1
Ching ” Tén Hop | Hop | Hop | Hop
vi khpén Loai vi khuan chim chatso | chat chat chat
sb €& |sanhl | (I-1) | (1-2) | (I-3)
Klebsiella ATCC
! pneumoniae 700603 16 0.5 0,25 | 0,125
,  |Pseudomanas SR24 4 | 0063 | 0,063 | 0031
aeruginosa
3 Pseudomonas SR27060 | 32 025 | 0,125 | 0,125
aeruginosa
4 Acinetobacter SR24396 | 62 | 0,125 | 025 | 0,125
baumannii
5 Stenotro_phomonas SR21970 16 0.5
maltophilia
Bang 2
Chiing 7 Tén Hop | Hop | Hop | Hop
vi khuan Loai vi khuan chin chat | chat (I- | chat (I- | chat (I-
sb & | 18 | 12 15) | 17)
Klebsiella ATCC
1 pneumoniae 700603 0,125 0,25 0,125 0,25
2 Pseudomanas SR24 0,031 | 0,063 | 0,063 | 0,063
aeruginosa
3 Pseudomonas SR27060 | 0,125 | 0,125 | 0,125 | 0,125
aeruginosa
4 |Acinstobacter SR24396 | 025 | 025 | 025 | 05
baumannii
5 | Stenotrophomonas | ¢pnyg7 0.5 4 0.5
maltophilia
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Béang 3

Chiing q Tén Hop | Hop | Hop | Hop

vi khuan Loai vi khuan chin chat (I- | chat (I- | chat (I- | chat (I-

sb & 1 18) 19) | 22) | 23)
Klebsiella ATCC

1 Dneumoniae 200603 0,125 | 0,125 | 0,125 | 0,031

2 Pseudomanas SR24 0,063 | 0,063 | 0,063 | 0,031
aeruginosa

3 Pseudomonas SR27060 | 025 | 0,125 | 0,125 | 0,125
aeruglnosa

4 Acinetobacter SR24396 | 0,25 | 0,125 | 0,25 | 0,125
baumannii

5 | Stenotrophomonas | ¢po1970 | 05 | 025 4
maltophilia

Bang 4

Ching . Hop | Hop | Hop | Hop | 9P

V1 .. . 2 Tén X Z £ Z chat

Khuan Loai vi khuan chimn chat chat chat chat (11-3)

S% & | (125 | (1-26) | (II-1) | (I1-2)
Klebsiella ATCC

L' | pneumoniae 700603 | 92 | 92 | 05 | 0.5 10,125

, |Pseudomanas SR24 0,125 | 0,125 | 0,125 | 0,125 | 0,125
aeruglnosa

3 | Pseudomonas SR27060 | 025 | 0.5 | 025 | 025 | 05
aeruglnosa

4 |Acinetobacter SR24396 | 0.5 0.125 | 0,125 | 025
baumannii

5 Stenotrqphomonas SR21970 ) 0.5 1
maltophilia
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Bang 5
Ching Hop | Hop | Hop | Hop
. Hop £ 2 2 2
Vi Loai vi khuin Tén chung chat chat | chat | chat | chat
khun (IL.4) - | @ | @ | -
sb 10) | 12) | 13) | 16)
Klebsiella ATCC
I pneumoniae 700603 0,5 0,5 0,251 0,25 | 0,125
, |Pseudomanas SR24 0,125 | 0,125 | 0,063 | 0,063 | 0,125
aeruglnosa
3 |Pseudomonas SR27060 | 025 | 025 | 025 | 05 | 025
aeruglnosa
4 |Acinetobacter SR24396 | 025 | 025 | 025 | 025 | 05
baumannii
5 | Stenotrophomonas | ¢p5; 67 1 1 1 1 1
maltophilia
Bang 6
Chuing Hop | Hop | Hop | Hop | Hop
vi o o chat | chat | chat | chat | chét
khqén Loai vi khuan Tén ching (II- (II- (II- (II- (II-
sb 17) | 22) | 23) | 24) | 25)
Klebsiella ATCC
] Dheumoniac 00603 025 | 05 10,125(0,125| 0,25
, |Pscudomanas SR24 0,063 | 0,125 | 0,125 | 0,063 | 0,063
aeruglnosa
3 |Pseudomonas SR27060 025 1025|025 | 05 | 025
aeruglnosa
4 |Acinetobacter SR24396 0,5 |0,125| 0,25 0,125 | 025
baumannii
5 | Stenotrophomonas | ¢p5;4- 1 2 | 05 | 05 | 1
maltophilia

Chung vi khudn dwoc md ta trong cic bang trén va enzym (beta-

lactamaza) duoc san xuét bing cach d6 duoc gii thich trong bang 7.
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Bang 7
q Enzym
Loai vikhuan Tén ching dugc san Loai chung
xuat
K. ATCC

pneumoniae 700603 SHV-18 Chung san xuét ESBL

Ching nhay cam véi

P. aeruginosa  SR24 Khong ceftazidime

Chung san xuit MBL
P. aeruginosa  SR27060 IMP-1
(chung khang carbapenem)

A.baumannii  SR24396 Khong

Chung san xudt MBL
S. maltophilia SR21970 L-1
(chtiing khang carbapenem)

[Cong thirc 148]
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COOH Hop chdt so sanh 1

Nhu duoc thé hién trong cac két qua trén, hop chat clia séng ché thé hién

cod phé khang vi sinh vét rdng, cu thé 1a, phé khéng vi sinh vat hiéu nghiém

chong lai cac vi khuan Gram am, va/hodc chong lai mdt cach hiéu qua vi khuan

khang da thudc, va thé hién tinh 6n dinh cao chong lai vi khuan Gram 4m san

xuét beta-lactamaza. So sanh v6i hop chét so sanh 1 khong c6 nhém catechol,

né thé hién rang hop chét cta sang ché c6 hoat tinh khang vi sinh vat hiéu

nghiém hon.
Vi du vé ché pham 1

Bot hop chét cua sang ché dugc nap dé diéu ché thubc tiem.
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iKha ndng Gng dung trong cong nghiép

Hop chat cda sang ch¢ ¢d pho khang vi sinh vat rong, va hiu ich lam
thuoc khang vi sinh vat ¢6 tinh 6n dinh cao chong lai vi khudn Gram am sdan
xuat beta-lactamaza. Hon nira, cac hop chat ¢6 kha nang sinh hoc cao, va d¢ tan

trong nudce cao, va nho vay dac biét hitu ich lam thuoc tiém.
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YEU CAU BAO HO

1. Hop chit c6 cong thire (I):

S

S X

HzN.........J\:\ ll\ L R3
N i \Z] ,/;ii_\\\,,’ R*
L G B e D) e <} \ :)(//) ( | )
Y YN RS
RS
HOOC
trong do:

X 1a N, CH hoac C-CI;
T1a S, S=0 hoac O;
A la alkylen thép;

G la lién két don, alkylen thip tuy y dugc thé, alkenylen thép tuy y duoc
thé, hodc alkynylen thip tuy y duogc thé;

B 14 lién két don hodc nhém di vong 5 hodc 6 canh chua it nhét tr 1 dén 3

nguyén tr N;

D 14 lién két don, -CO-, -O-CO-, -CO-O-, -NR” -, -NR"-CO-, -CO-NR’ -,
-NR’-CO-NR’-, -O-, -S-, -SO-, -SO, -NR’ -, -NR"-S0, -, -CH, -NR’ -CO- hoic
-SO, -;

E 14 alkylen thap tuy ¥ duoc thé;
F 14 lién két don hodc phenylen tity ¥ dugc thé;

R’va R* 1a -OR®; va R® va R® mdi nhém doc 1ap la hydro, halogen, nitril,
hoic —OH®;

R’ doc 1ap 1a hydro hoac alkyl thép tuy y dugc thé;
R® 12 hydro;

nhom c6 cong thure:
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2L
N
A/\

12 nhém amoni bac bén vong ngung tu hoic don vong no, tiy ¥ duoc thé chua

G

mot hoac nhiéu nguyén tir N;
dudng nét dut bidu thi lién két trong vong;
v6i diéu kién la
néu G lién két véi nguyén tir N cation, dudng nét dut khong ton tai;

néu G khong lién két véi nguyén tir N cation, dudng nét diat biéu thi alkylen
thp gifta nguyén tir N cation v6i nguyén tit tao vong khéc nguyén tit bén canh;

hodc este, hop chét duge bao vé & vi tri amino trén vong trong mach bén & vi tri
7, mubi duoc dung, hodc solvate ciia n6, ma & do “alkyl thép” la alkyl mach
thang hodc mach nhanh c6 1-8 cacbon, “alkylen thip” 1a alkylen mach thang c6
1-8 cacbon, “alkenylen thap” la alkenylen mach thing c6 2-8 cacbon va

“alkynylen thdp” gdm alkynylen mach thang c6 2-8 cacbon.

2. Hop chét, hodc este, hop chét duoc bao vé tai vi trf amino trén vong trong
mach bén & vi trf -7, mudi duoc dung, hodc solvat cia chung theo diém 1, trong
do:

cong thuec:

UL
N
A/\

la cong thirc dudi day:

G
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e

G hoac A/

trong d6 n 13 sb nguyén tir 0 dén 5, k 1 s6 nguyén tir 0 dén 5, R' 13 halogen,
hydroxy, alkyl thip, alkyl halo (thdp), alkoxy thp, hodc alkoxy halo (thap), véi
diéu kién 1a R ¢6 thé giéng hodc khac véi cac truong hop xdy ra cua k, va A
va G nhu dugc xac dinh trong diém 1.

3. Hop chét, hoic este, hop chét dugc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hodc solvat ctuia ching theo diém bét ky
trong sb cac diém tir 1 dén 2, trong do:

cong thire:

la cong thure:

trong do R’, R® va R® 12 nhu duge x4c dinh trong diém 1.
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4. Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi dugc dung, hodc solvat cua chung theo diém bét ky
trong s6 cac diém tir 1 dén 3, trong do:

cong thuec:

BN aTLTa TN o)

5. Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi duge dung, hoac solvat cua ching theo diém bAt ky
trong s6 cac diém tir 1 dén 4, trong d6 A 1 -CH,-, -CH,-CH,-, -CH,-CH,-CH,-.

6. Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mubi duge dung, hodc solvat cuia ching theo diém bt ky
trong s cac diém tir 1 dén 5, trong do G 1a lién két don, -CH,-, -CH,-CH,-,
-CH,-CH,-CH,-, -CH=CH-, -CH=CH-CH,-, -CH,-CH=CH-, -CH,-CH(CHj3)-,
-CH,-CH('Pr)- hodc -CH,-CH(Ph)-, trong d6 iPr 1a nhom isopropyl, va Ph 1a
nhém phenyl.

7. Hop chét, hoic este, hop chét duoc bao vé tai vi tri amino trén vong trong
mach bén & vi trf -7, mudi duogc dung, hoac solvat cua ching theo diém bAt ky
trong s6 cac diém tir 1 dén 5, trong d6 B 1a lién két don hodc cong thirc:
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8. Hop chat, hodc este, hgp chat dugc bdo vé tai vi trf amino trén vong trong

mach bén & vi tri -7, mudi duoc dung, hodc solvat ctia chung theo diém bét ky
trong sb cac diém tir 1 dén 7, trong d6 D 1a lién két don, -CO-, -O-CO-, -CO-O-,
-NR’-, -NR’-CO-NR’-, -NR’-CO- hoiic -CO-NR’-, trong d6 R’ 1a nhu duogc xac
dinh trong diém 1.

9. Hop chét, hoic este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi dugc dung, hodc solvat cua ching theo diém bAt ky
trong s6 cac diém tir 1 dén 7, trong d6 D 14 lién két don, -CO-, -NR’-CO-NR’-, -
NR’-CO- hoidc -CO-NR'-, trong do R’ 1a nhu duge x4c dinh trong diém 1.

10.  Hop chét, hodc este, hop chét dugc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duoc dung, hodc solvat ctia chung theo diém bét ky
trong s6 cac diém tir 1 dén 9, trong d6 E 1a cong thirc:

;ztt}"“t» SONm «FL???. ‘H‘?’\?-)
R‘l\ / ¢ '1-—11 i “’*I"\ /,i 21} R‘I'Jw\‘ — (_,»"'/ RN
¢ ' { 4 c—<
Rz %N"m\ ;5” e & 15 I
rd ! j\,rfd hoéc R12 &

trong d6 R' va R? doc 1ap 1a hydro, halogen, alkyl thap tiy y duoc thé, alkylthio
thip, hodc phenyl tiy y duge thé, R'' va R doc 1ap 1a hydro, alkyl thép tiy ¥
duoc thé, carboxyl tuy y dugc thé, hoic carbamoyl, va m la sb nguyén tur 1 dén
5.

11. Hop chét, hoic este, hop chét dugce bao vé tai vi trf amino trén vong trong
mach bén & vi tri -7, mudi duge dung, hodc solvat cua chung theo diém bét ky
trong s& cac diém tir 1 dén 10, trong d6 R’ va R® doc lap 1a hydro hoic alkyl
thap.
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12.  Hop chét, hodc este, hop chét duogc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hodc solvat cua ching theo diém bét ky
trong sb cac diém tir 1 dén 11, trong d6 X 1a N.

13.  Hop chét, hodc este, hop chit duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mudi duogc dung, hodc solvat cua chung theo diém bat ky
trong sb cac diém tir 1 dén 11, trong d6 X la CH hoac C-Cl.

14. Hop chét, hodc este, hop chét dugc bao v€ tai vi trf amino trén vong trong
mach bén & vi tri -7, mudi dugc dung, hodc solvat ciia chung theo diém bat ky
trong sd cc diém tir 1 dén 13, trong d6 T 14 S.

15. Hop chét, hoic este, hop chat duoc bao vé tai vi tri amino trén vong trong
mach bén & vi tri -7, mubi duoc dung, hodc solvat cia chung theo diém 1, trong
do:

X 1a N, CH hodc C-CI;

T1as;

A 1 alkylen thap;

G 1a lién két don hozc alkylen thap;

cong thuc:

1a cong thirc:

Y )
o & S ,¢G
./F b{:\i in L " . o -
/ ! bd

< T \l N s /
-y s’ N

) /f"aw N “\""x . - .r'"f.' N \-\ ,/ g
A G hodc A,«*’ S

g
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B 14 lién két don;

n 13 s6 nguyén tir 0-3;

22652

D 1a -NH-CO- hodc -CO-NH-;

E 1a cong thuc:

e b
X e e

trong d6 Me la nhom metyl;

F 14 lién két don;

R? va R*1a —OH, va R’ 1a hydro hoac CI, va R® 13 hydro.

16.  Hop chat theo diém 1 duge chon tir nhém bao gdm:

HOOC\P/

N~ ] W)Wf I(%v

|1

HOOC\%/
.0

N
| H
N N S o ¢ ;j/Lj(
«m&@k@ IR
H
(ofe]6}

-3
rhN—<\:LTJL

COOH

JLT:EI:OH
OH

HOOC\k
0

HOOC\%/

OH
C

s )
HZN—QN]\])LH SN @) o
| j;\’ o
j;( N Nw)\/N\/\N oH
Me P coo ° H on

Me><

COOH
1-12
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N OH
ﬁJ\C[OH “Nk@[
COO
coo ° OH >< OH

COONa COOH
I-15 , 1-17
H
HN—G | HzN—<\
| N S @ (o] Cl Cl
N N\/\NJKCEOH N\/\N OH
o) e H
Me>< €00 OH Me OH
Me™ cooH Me™ aooH cl
1-18 , 1-19
s._Cl _<
HoN— | HaN—
_<N | N S R o al :[;‘/ cl
N\ g N~ N\/\N N\/\N OH
0 coo °
Me: OH Me---< OH
COONa COONa Cl
1-22 , 1-23
S o}
HN—C | N S HzN—<\
NT (o)

My<
COOH o d COONa

1-29 I-32

CI

R g AR

OH O CF3C0O0"

T J/_j, - o8
0 SN @\/\NJ\CEOH D/ J; \/\”)KC[
H

COONa* 07> OH COONa* O O OH

-1 11-2

S 0
HzN—<\ HN —<\ | NH g
| L) o ¢
N, 5 N~ N\/\N OH
o)
Phll /""< Ccoo” H
HCl COOH H,NOC  COOH OH
-3 -4
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S 0
HQN_<\ | HzN%\ I H
HN O o o N | j;,’ O : o
j/: f\/ OH N Y gV\N)KC[OH
O 0”0 OH
HOZC COZH o OH >Sf0'r\1a+ 11112

1I-10 o

Nar ooc\é “Ner OOCwL
e, - Suens

1116 OH 1117 OH
3 b

COzH

HzN_<\ | CI
Jﬁ {

OH HZN\</ ’ m T OH
+Nao )j\@OH

1-21 11-22

Q/COZH
COLH
0
N
H
\<NJ)|\H/N S o ¢l
HoN—¢ L)
cl 2 | p
H2N~</ﬂ \g\/ oH s OOJ;N N~ OH
HC Coy H

OH
11-23 OH 11-24

’ )

_CO,Na
/H/COZNa N’O OH
H H
NI,O Ny o ¢l HAN /NﬁN (S N\YKQ:OH
H 2 \
HZN\</NJ)\H/N];KS @/\H)Kﬁj:o \<S ! 0 O%\%\/N+ e} Cl
o N N*
S S = OH Coy

cos
I1-25 2 Cva 11-26

va este, hop chat dugc bao vé tai vi tri amino trén vong trong mach bén & vi tri
-7, cdc mudi dugc dung, va solvat cua chiing.

17.  Duoc phém chira hop chét, hodc este, hop chit duoc bao vé tai vi tri
amino trén vong trong mach bén & vi tri -7, mudi duoc dung, hodc solvat cua
chung theo diém bét ky trong sb cac diém tir 1 dén 16.
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