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Linh vy ky thuat dwge dé cap

Sang ché d& cap dén hop chét xephem dugc thé & vi tri 2, ma c6 phd khang
khuin rf)ng, cu thé 1a ¢6 hoat tinh khang khuén hiru hiéu khéng lai vi khuén Gram 4m
tiét ra beta-lactamaza, va dugc phim chira hop chét nay.

Tinh trang k§ thuit cia sang ché

Cho t6i nay, cac loai thudc beta-lactam da dugc phat trién va cac thubc beta-
lactam dd tro thanh cac thube khang khuén cuc ky quan trong trong 1am sang. Tuy
nhién, ngay cang c6 nhiéu loai vi khuin khang cac thubc beta-lactam bang cach sinh
ra beta-lactamaza, ma 1am giam tac dung cua thudc beta-lactam.

Theo phén loai phan t& Ambler, cc beta-lactamaza phan 16n dugc phan loai
thanh bdn nhém. Cu thé 13, cac nhoém ndy gébm nhém A (typ TEM, typ SHV, typ
CTX-M, typ KPC va tuong tu), nhém B (typ IMP, typ VIM, typ L-1 va tuong tu),
nhom C (typ AmpC) va nhém D (typ OXA va twong tu). Trong sé cac nhém nay, cac
typ cia nhom A, C va D dugc phin loai thanh serin-beta-lactamaza, mat khac, typ
nhom B dugc phéin loai thanh metallo-beta-lactamaza. Ca hai loai nay duoc xac dinh
1a ¢6 co ché twong tng khéac nhau ddi véi sy thuy phan thudc beta-lactam.

Géan day, da xay ra van dé trong 14m sang do su ton tai cta vi khudn Gram am
ma khang lai manh mé nhiéu thubc beta-lactam bao gdm céc xephem va céc
carbapenem bang cach sinh ra cac serine-beta-lactamaza typ nhém A (ESBL) va D
ma c6 phd co chit mé rong, va metallo-beta-lactamaza typ nhém B ma c6 phd co chét
mé rong. Dic biét, metallo-beta-lactamaza dugc biét 1a mot trong nhitng nguyén nhin
gdy ra sy khang thubc & vi khuin Gram 4m. Cac hop chit xephem ma c6 hoat tinh
trung gian khang lai vi khuan Gram am sinh ra metallo-beta-lactamaza 1 da biét (vi
du, cong bd qudc t& sé 2007/119511 va tai liéu Applied Microbiology and
Biotechnology (1994), 40(6), 892-7). Tuy nhién, c¢6 nhu cau phat trién cac hop chit
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xephem ma c6 hoat tinh khang khuén hiru hiéu hon, cu thé 13 hitu hiéu hon dé chéng
lai cac vi khudn Gram am tiét ra beta-lactamaza.

Mot trong nhitng chét khang khuén c6 hoat tinh khang vi khuan Gram am da
biét 13 cac hop chét xephem c6 nhém catechol ndi phan tit (vi du, tai liéu: The Journal
of Antibiotics, vol. 61, pp. 36-39 (2008); The Journal of Antibiotics, vol. 43, pp.
1617-1620 (1990) The Journal of Antibiotics, vol. 42, pp. 795-806 (1989)). Hoat tinh
clia n6 1a & chd nhém catechol tao ra chelat v6i Fe'*, bang cach d6 hop chét nay dugc
két hop mét cach hidu qua vao vi khuén thong qua hé théng vén chuyén Fe’* trén
mang té bao (hé thdng vén chuyén sit phy thudc tonB). Vi thé, nghién ctru dd duoc
tién hanh dbi véi cac hop chét c6 catechol hoic céu tric tuong tu véi no, & géc mach
bén & vi tri 3 hodc mach bén & vi tri 7 trén khung xephem.

Céc vi duy trong tai lidu phi sang ché (vi du, xem tai liéu: Applied Microbiology
and Biotechnology (1994), 40(6), 892-7) va tii liéu sang ché (cu thé 13, xem cong bd
don séng ché Nhat Ban s6 4-364189; cong b don séng ché Nhat Ban sé 3-173893;
cong bd don séng ché Nhat Ban sé 2-15090; cong bb don séng ché Nhat Ban sb 2-
28187; cong bd don sang ché Nhat Ban sé 2-117678; cong bd don sang ché Nhat Ban
sb 2-28185), 14n luot mo ta cac din xuit dang catechol ¢c6 nhom catechol trén géc
mach bén & vi tri 3 trén khung xephem. Céc tii liéu sang ché khac (vi du, cong bb don
sang ché Nhat Ban sb 2-15090; cong b6 don sang ché Nhat Ban sé 2-28187; cong bb
don sang ché Nhat Ban s 6-510523; va Cong bd don sang ché Nhat Ban sé 5-
213971) md ta din xuét dang gia catechol c6 nhém hydroxypyridon trén gbc mach
bén & vi tri 3 trén khung xephem. Cac tai liéu sang ché, cong bd don qubc té sb
2007/096740 va cong bd qudc t& sb 2003/078440 boc 16 cac hop chit xephem c6
nhém amoni bac bdn, nhung khong md ta din xuét dang catechol.

Ngoai ra, trong cac tai liéu néu trén, ma md ta cac hop chét xephem c6 nhom
catechol trong céu triic cia chiung, khéng c6 phin md td nio vé metallo-beta-

lactamaza typ nhém B va hoat tinh khang khuén cu thé chéng lai cac vi khudn Gram
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4m ké ca typ nhom B.

\ Ngoai ra, c4c tai liéu sang ché cu thé (vi du, cong bd don chau Au sb 35357 va
patent My s6 US 3,487,079) va céc tai li€u phi sang ché (vi duy, tai liéu: Chemical &
Pharmaceutical Bulletin, vol. 31, 1482-1493 (1983); Journal of Medicinal Chemistry,
vol. 14, 420-425 (1971); va International Journal of Peptide & Protein Research, vol.
10, 51-59 (1977)), lan lugt md ta cic hop chét xephem c6 phin tir thé & vi tri 2 cua
khung xephem. Tuy nhién, cac hgp chét nay khong c6 nhém amoni bac bdn va nhém
catechol & vi tri 3 cua khung xephem.

Tai liéu phi sang ché (vi du, The Journal of Antibiotics, vol. 41, pp. 1154-1157
(1988); The Journal of Antibiotics, vol. 43, pp. 357-371 (1989)) md ta hop chit oxa-
xephem c6 mdt phan tir thé & vi tri 2 cla khung oxa-xephem. Tuy nhién, cic hop chét
nay khdng c6 nhém catechol & vi tri 3 ctia khung oxa-xephem.

Nguoi ndp don di ndp cac don sang ché vé cac hop chit xephem c6 phén tir
thé dang catechol (vi duy, cong bd qudc t& sb 2010/050468; cong bd qubc té sb
2011/125966; cong bd quéc té sb 2011/125967 va cong bd québc té sé 2011/136268).
Tuy nhién, cac don sang ché nay khong boc 10 hop chét c¢6 phin tir thé & vi tri 2 cuia
khung xephem.

Bin chit k§ thuat ciia sang ché
Vian dé k¥ thuat cin dugc giai quyét

Muc dich ctia sang ché 14 dé xuét hop chéit xephem dugc thé & vi tri 2 ¢6 nhém
amoni bac bdn trén mach nhanh & vi tri 3, t6t hon 1a cung véi nhém catechol, ma cé
phd khang khun hitu hiéu chdng lai céc vi khuin bao gdém vi khudn Gram am
va/hodc vi khudn Gram dwong. Tt hon néu hop chit nay la hitu ich khéang lai vi
khudn Gram am tiét ra beta-lactamaza, bao gém vi khuén da khéng thudc, cu thé 1a, vi
khuin Gram &m sinh metallo-beta-lactamaza typ nhém B, va vi khudn sinh beta-
lactamaza pho kéo dai (ESBL). Ngoai ra, muc dich khac cta sing ché 1a d& xuét hop
chét xephem c6 hoat tinh khang khuin chéng lai cac ching khang hop chét xephem
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khong dugc thé & vi tri 2.
Céch thire giai quyét van dé

Sang ché dé xuét hop chit xephem ma giai quyét cac van dé néu trén véi cac
dic tinh cAu tric duéi day:

1) (c4c) nhém phan tir thé & vi tri 2, tdt hon 12 nhém alkyl.

2) nhém amoni béac bdn trén mach nhanh & vi tri 3.

3) nhém catechol & dau tan cing hodc & nhém amoni bac bdn ciia mach nhanh
¢ vi tri 3 1a phuwong an wu tién.

Cu thé hon, sdng ché d& xuit:

1. Hop chét c¢6 cong thire (1):

H R3
R%N\R s R*
—( RSB

R2A RZB I
of N LR

COOr , este & nhém carboxyl, hop
chét dugc bao vé nhom amino khi amino c6 mét trén vong & mach bén & vi tri 7, hoic
mudi duge dung cua no,
trong do,

R' 14 nh6m vong cacbon tlty ¥ dugc thé hoic nhém di vong tiry v duge thé;

dbi véi R* va R*®,

a) R* 1a hydro, amino tuy y dugc thé, -SO;H, amino sulfonyl tuy y dugc thé,
carboxyl, (alkyl thdp)oxycacbonyl tity ¥ dwoc thé, carbamoyl tlly y dugc thé, hydroxyl,
hoic cacbonyloxy dugc thé; va R*® 1a hydro, véi diéu kién R** va R?® khong dong
thoi 14 hydro, hodc

b) R* va R*® cing nhau tao thanh metyliden tiy y dugc thé hoic
hydroxyimino tity y dugc thé;

R’ 12 hydro, -OCH; hoic -NH-CH(=0);
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d@bi voi R** va R*®,

a) mdi R™* va R doc 1ap 1a hydro, hoic alkyl thdp va R** va R khong dong
thoi 1a hydro,

b) R** va R*® ¢6 thé cing nhau két hop voi nguyén tir lién ké dé tao thanh
carboxycle tuy y dugc thé hodc nhom di vong tuy y dugc thé, hodc

¢) R va R ¢6 thé cung nhau tao thanh metyliden tiiy y dugc thé;

L 1a -CH,-, -CH=CH-, -CH,-CH=CH-, -CH=CH-CHj-, -S-, -CH,-S-, -CH=CH-
S- hoac -CH=CH-CH,-S-;

E 12 nhom héa trj hai tily ¥ dugc thé c6 it nhat mot ion amoni bac bén;

R'’ 12 hydro hodc nhém ¢6 cong thire (I-B):

4
B

OH
—G—B—7D (I-B)

OH
trong do,

vong A 1a vong benzen, di vong don vong hodc di vong ngung tu;

n 1a s6 nguyén tir 0 dén 2;

mdi R* doc 1ap 1a hydro, halogen, oxo, -OH, -CN, -NO,, -0-C(=0)-R’, -
C(=0)-R’, -C(=0)-OH, -C(=0)-OR’, -OR”, -NR°R’, -SO,R’, -SR’, -NR’-C(=0)-R’,
alkyl thp tuy y dugc thé, xycloalkyl tiy v dugc thé, aryl thy y duoc thé, hoic
heteroaryl tity ¥ duoc thé; véi didu kién hai nhom hydroxyl trén vong A lan luot lién
két véi cac nguyén tir cacbon ma mdi trong s6 chung nam lién ké;

mdi R’ doc 1ap 14 alkyl thp hodic haloalkyl(thap);

G la lién két don, alkylen thdp tiy ¥ dugc thé, alkylen tiy ¥ dugc thé hoic
alkynylen tity y dugc thé;

B 1a khong tdn tai, lién két don hodc nhém di vong ¢é 5 hodc 6 canh chira it

nhét 1 d¢én 3 nguyén tir nito;
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D 1a khong ton tai, lién két don, -C(=0)-, -O-C(=O)-, -C(=0)-O-, -NR’-, -
NR°®-C(=0)-, -C(=0)-NR"-, -C(=0)-C(=0)-, -NR®-C(=0)-NR"-, -C(=0)-C(=0)-NR"-,
-C(=0)-NR°’-C(=0)-, -NR®-C(=0)-C(=0)-, -NR’*-NR®-C(=0)-, -C(=0)-NR*-NR’-, -
N=N-C(=0)-, -C(=0)-N=N-, -C=N-NR’-C(=0)-, -C=N-C(=0)-, -N=C-C(=0)-, -
C=N-C(=0)-NR®-, -NR®-C(=0)-C(=N-OR®)-, -C(=N-OR®-C(=0)-NR%-, -NR®-
C(=N-OR%-, -C(=N-OR®)-NR"-, -C(=0)-C(=N-OR%)-, -C(=N-OR®)-C(=0)-, -O-, -S-,
-S(=0)-, -S(=0),-NR’-, -NR’-S(=0),-, -NR’-CH,-, -CH,-NR- hoic -S(=0),-;

mbi R® doc 1ap 1a hydro hodc alkyl thép tiry y duoc thé;
v6i diéu kién khi R'® 1a hydro, E 13 nh6m vong héa trj hai tity ¥ dugc thé c6 it nhat
mot ion amoni bac bdn va it nhit hai nhém hydroxyl ma 1an lugt lién két v6i mdi
nguyén tir cacbon nam lién k& trén nh6m vong. Hop chét theo sang ché hitu ich 1am
dugc phdm ma c6 it nhat mot trong sb cac dic tinh sau:

1) cac hop chit c6 phd khang khuin hiéu nghiém khang nhiéu loai vi khuén
bao gdm vi khudn Gram 4m v&/hodc vi khudn Gram duong;

2) céc hop chét c¢6 hoat tinh khang khuin hiéu nghiém khang vi khudn Gram
am tiét ra beta-lactamaza;

3) céc hop chit ¢ hoat tinh khang khuén hiéu nghiém khéng vi khuin khang
nhiéu thudc, cu thé 13, vi khudn Gram 4m sinh metallo-beta-lactamaza typ nhom B;

4) cac hop chét c6 hoat tinh khang khuén hiéu nghiém khang vi khuén sinh
beta-lactamaza phd rong (ESBL);

5) c4c hop chét khong c6 tinh khang chéo vé6i cac thude xephem va/hodc cac
thubc carbapenem da bibt; va

6) cac hop chét khong ¢ tac dung phu nhu doc tinh va st sau khi st dung vao
co thé;

7) cac hop chit &n dinh khi luu trit va/hoic d& hoa tan trong nudc;

8) cac hop chét theo sang ché c6 cac dic diém tuyét voi vé dong hoc trong co
thé, nhu néng d0 mau cao, sinh kha dung cao, thoi gian tdc dung dai, va/hoic di tra
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mo cao; va

9) cac hop chét theo sang ché cling co thé biéu hién hodc ¢6 hoat tinh khang
khuén khang cac vi sinh vat de doa sinh hoc, ma c6 thé bao gém, nhung khong chi
gi6i han & vi sinh vat de doa sinh hoc nhu vi khuén dich hach (Yersinia pestis), truc
khuén than, vi khudn gy bénh sét tho (Francisella tularensis), vi khudn trong dat
Burkholderia mallei, Burkholderia pseudomallei, vi khuin Brucella suis, Brucella
melitensis hodc Brucella abortus.

MG ta chi tiét sang ché

Cén phai hiéu rang, trong toan by ban mo ta ndy, cach dién dat & dang sb it bao
gdm ca khai niém & dang sé nhidu ciia no trir khi c6 chi din khéc. Ngoai ra, can hiéu
rang cac thuat nglt dugce s dung & day co y nghia thong thuong dugce st dung trong
Iinh vuc k¥ thuat ndy trir khi c¢6 chi ddn khac. Vi thé, khi khong c6 chi din khac, tAt ca
cac thuat ngir k¥ thuat va khoa hoc dugc st dung & ddy c6 y nghia gidng nhu cac
thut ngit thuong ding bdi nhitng ngudi cé hiéu biét trung binh trong linh vuc k¥
thuit clia séng ché. Mdi dinh nghia cu thé cua thuét ngit st dung trong ban mé ta nay
duwoc md ta nhu dudi ddy. Mdi thuat ngit dugc sir dung & ddy c6 nghia, riéng ré hodc
két hop v6i mot tir khac, nhu sau.

"Halogen" bao gbm flo, clo, brom va i6t. Tt hon 13, halogen 1a flo, clo hodc
brom, va tdt hon nita 1a clo.

"Alkyl thip" bao gdm alkyl mach théng hodc mach nhanh c6 1 dén 8 nguyén tir
cacbon, tdt hon 13 1 dén 6 nguyén tir cacbon, va tét hon nita 1a 1 dén 4 nguyén tir
cacbon, vi dy, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyi, sec-butyl, tert-butyl,
n-pentyl, isopentyl, neopentyl, hexyl, isohexyl, n-heptyl, isoheptyl, n-oxtyl, va twong
tu.

"Alkylen thip" bao gbém alkylen mach thang c6 1 dén 8 nguyén tir cacbon, tot
hon 13 1 dén 6 nguyén tir cacbon, tét hon nita 13 1 dén 4 nguyén tir cacbon, va tdt nht
12 mét hodc hai cacbon, vi du, metylen, etylen, n-propylen, n-butylen, n-pentylen, n-
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hexylen, va tuong tu.

"Alkenylen thip" bao gdbm alkenylen mach thing c6 2 dén 8 nguyén tir cacbon,
t6t hon 1a 2 dén 6 nguyén tir cacbon, tot hon nita 1a 2 dén 4 nguyén tir cacbon, va it
nhét mot lién két d6i & vi tri bat ky, va bao gdm, vi dy, vinylen, allylen, propenylen,
butenylen, prenylen, butadienylen, pentenylen, pentadienylen, hexenylen,
hexadienylen, va tuong tu.

"Alkynylen thdp" bao gdm alkynylen mach thing c6 2 dén 8 nguyén tir cacbon,
t6t hon 14 2 dén 6 nguyén tir cacbon, tot hon nita 1a 2 dén 4 nguyén tir cacbon, va it
nhit mot lien két ba & vi tri bat ky, vi du, etynylen, propynylen, buthynylen,
pentynylen, hexynylen, va tuwong tu.

"Haloalkyl(thip)" ding dé chi nhom ma trong d6 it nhat mot vi tri cta "alkyl
thép" da dé cap dugc thé bﬁng "halogen" néu trén, va bao gém, vi du, monoflometyl,
diflometyl, iflometyl, monoclometyl, diclometyl, triclometyl, monobromometyl,
monofloetyl, monocloetyl, clodiflometyl, va twong tu. Tét hon 1a triflometyl hodc
triclometyl.

“Aralkyl” bao gbm alkyl thip néu trén duogc thé bang mot dén ba nhém dugc
chon tr “aryl” dugc @& cap dudi day, tdt hon 1a trong d6 sb lwong nguyén tir cacbon
ctia alkyl 1a tir 1 dén 4, t&t hon nita 1a 1 hodc 2, vi duy, benzyl, phentyl, phenylpropyl,
trityl, va tuong tu.

“Heteroaralkyl” bao gém alkyl thdp néu trén dugc thé bang mot dén ba nhom
dugc chon tir “heteroaryl” duge dé cap duéi day, tdt hon 1a trong d6 s6 lugng nguyén
te cacbon cua alkyl 1a tir 1 dén 4, tét hon nita 1a 1 hodc 2, vi duy, furylmetyl,
thienylmetyl, pyrolylmetyl, pyridylmetyl, thienyletyl, furyletyl, imidazorylmetyl,
benzotienylmetyl, thiazolylmetyl, va tuong tu.

"Axyl" bao gdm formyl, alkylcacbonyl thip tiy ¥ dwoc thé (vi du, axetyl,
propionyl, butylyl, isobutylyl, valeryl, isovaleryl, pivaloyl, hexanoyl, oxtanoyl,
metoxyetylcacbonyl, 2,2,2-trifloetylcacbonyl), alkenyloxycacbonyl tity ¥ duoc thé (vi
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du, alloc, xinamyloxy cacbonyl), alkoxycacbonylaxetyl (vi du,
etoxycacbonylmetylcacbonyl), alkoxy(thap)alkylcacbonyl(thap) (vi du,
metoxyetylcacbonyl), alkylcarbamoyl(thép)alkylcacbonyl(thép) (vi du,
metylcarbamoyletylcacbonyl), arylcacbonyl tity y duge thé (vi du, benzoyl, toluoyl),
xycloalkyloxy cacbonyl tiy v dugc thé (vi du, xycrohexyloxycacbonyl), aralkyloxy
cacbonyl tuy y dwoc thé (vi du, benzyloxycacbonyl, p-nitrobenzyloxycacbonyl),
heteroaralkyl cacbonyl tity y dugc thé (vi du, thienylmetyl cacbonyl) va tuong tu.

Céc phan tir thé cta "amino ty ¥ duge thé" hogc "carbamoyl tlly y duoc thé"
bao gém alkyl thdp tuy y dwoc thé (vi du, metyl, etyl, isopropyl, benzyl,
carbamoylalkyl (vi du, carbamoylmetyl), mono- hodc di-
alkylcarbamoyl(thdp)alkyl(thip) (vi du, dimetylcarbamoyletyl), hydroxyalkyl(thip),
heteroxyclylalkyl(thdp) (vi  dy, morpholinoetyl, tetrahydropyranyletyl),
alkoxycacbonylalkyl(thdp) (vi du, etoxycacbonylmetyl, etoxycacbonyletyl), mono-
hoic di-alkylamino(thip)alkyl(thdp) (vi du, dimetylaminoetyl));
alkoxy(thap)alkyl(thap) (vi du, metoxyetyl, etoxymetyl, etoxyetyl, isopropoxyetyl, va
tuong tu);
axyl (vi du, formyl, alkylcacbonyl thip tuy y duoc thé (vi du, axetyl, propionyl,
butylyl, isobutylyl, wvaleryl, isovaleryl, pivaloyl, hexanoyl, oxtanoyl,
metoxyetylcacbonyl,  2,2,2-trifloetylcacbonyl, alkoxycacbonylaxetyl (vi du,
etoxycacbonylmetylcacbonyl), alkoxy(thp)alkylcacbonyl(thip) (vi du,
metoxyetylcacbonyl), alkylcarbamoyl(thap)alkylcacbonyl(thip) (vi du,
metylcarbamoyletylcacbonyl), arylcacbonyl tity y dwgc thé (vi du, benzoyl, toluoyl);
aralkyl ty y dugc thé (vi duy, benzyl, 4-flobenzyl);
hydroxy;
alkylsulfonyl thip tuy y dwoc thé (vi du, metansulfonyl, etansulfonyl,
isopropylsulfonyl, 2,2,2-trifloetansulfonyl, benzylsulfonyl, metoxyetylsulfonyl);
arylsulfonyl tily y c6 mét alkyl thip hodc halogen duéi dang phan tir thé (vi du,
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benzensulfonyl, toluensulfonyl, 4-flobenzensulfonyl), xycloalkyl (vi du, xyclopropyl);
aryl tily y ¢6 mot alkyl thip duéi dang phin tir thé (vi dy, phenyl, tolyl);
alkylaminosulfonyl thip (vi dy, metylaminosulfonyl, dimetylaminosulfonyl);
alkylaminocacbonyl thap (vi du, dimetylaminocacbonyl);

alkoxycacbonyl thp (vi dy, etoxycacbonyl);

xycloalkylcacbonyl (vi du, xyclopropylcacbonyl, xyclohexylcacbonyl);

sulfamoyl tiry y duoc thé (vi du, sulfamoyl, metylsulfamoyl, dimetylsulfamoyl);
alkylcacbonylamino thap (vi du, metylcacbonylamino);

nhom di vong (vi dy, morpholino, tetrahydropyranyl);

amino tuy y dugc thé (vi du, mono- hodc di-alkylamino (vi du, dimetylamino),
formylamino), va tuong tu.

Amino néu trén dugc thé hodc carbamoyl dugc thé co thé duogc thé mot 14n
hoic dugc thé hai 14n.

"Alkenyl thip" diing dé chi alkenyl mach thang hoic mach nhanh ¢6 tir 2 dén 8
cacbon va c¢6 mét hodc nhiéu lién két doi trén "alkyl thép" néu trén. Cac vi du bao
gdm vinyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl, 3-
metyl-2-butenyl, va twong ty. Pugc uu tién 1a alkenyl c6 tir 2 dén 6 cacbon, tdt hon
nita 13 tir 2 dén 4 cacbon.

Déi v6i "amino tiry v duoc thé" hodc "carbamoyl tiy ¥ dugc thé", hai phan tir
thé ctia nhom amino c6 thé cting nhau két hgp v&i nguyén tir nito 1ién k& d tao thanh
di vong chtta nito ma tlly y bao gdm nguyén t lwu huynh va/hodc nguyeén td oxy
trong vong (t5t hon 13, di vong 12 vong ¢6 5 dén 7 canh, va tbt hon 1a di vong no). Di
vong tlly y dugc thé bang oxo hodc hydroxy. Khi nguyén t& luu huynh tao thanh di
vong, nguyén t& luu huynh nay c6 thé dugc thé bing oxo. Cac vi du vé chiing bao
gdm cac vong ¢6 5 hodc 6 canh nhu piperazinyl, piperidino, morpholino, pyrolidino,
2-oxopiperidino, 2-oxopyrolidino, 4-hydroxymorpholino, va twong tu.

Phan tir thé ctia "alkyl thép tiy y dugc thé" bao gdm it nhat mot nhém duoc
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chon tir nhém phan tir thé alpha. Viéc thé c6 thé nhidu 13n va phan tir thé 1a gidng
nhau hodc khac nhau.

Phan tir thé cua "alkylen thap tiy y duoc thé", "alkenylen thip tuy y duoc thé"
va "alkynylen thép tuy y dugc thé" bao gdm it nhit mot nhém duge chon tir nhém
phén tir thé alpha. Viéc thé c6 thé nhidu 1an va phan tir thé 1a giéng nhau hodc khac
nhau.

Phén tir thé cua “xycloalkyl tity y dugc thé" bao gdm it nhit mot nhém duoc
chon tir nhém phan tir thé alpha. Viéc thé c6 thé nhidu 1an va phan tir thé 1a gidng
nhau hodc khac nhau.

Phén tir thé cua “aryl tuy ¥ dugc thé" bao gbm it nhat mot nhém duoce chon tir
nhém phén tir thé alpha. Viéc thé c6 thé nhidu 1in va phan tir thé 13 giéng nhau hodc
khac nhau.

Phan tir thé ciia “heteroaryl tiy ¥ dugc thé" bao gdm it nhit mot nhom duge
chon tir nhém phén tir thé alpha. Viéc thé c6 thé nhidu 1an va phén tir thé 1a gibng
nhau hodc khac nhau.

Phén tir thé ctia “thy ¥ duoc thé aminosulfonyl" bao gdm alkyl thp duoc thé
va it nh4t mot nhém duoce chon tir nhém phén tir thé alpha.

Phén tir thé cua “alkyloxycacbonyl thip tiy y dugc thé" bao gbm it nhit mot
nhém dugc chon tir nhém phén tir thé alpha.

Phén tir thé ciia “cacbonyloxy dugc thé" c6 nghia 1 "phan tir thé -O-C(=0)-",
bao gbm alkyl thip tuy v duoc thé, alkenyl thip tuy v dugc thé, alkynyl thip tuy y
dugc thé, nhém vong cacbon tily v duoc thé, nhém di vong tiy y dwoc thé, amino tuy
y dugc thé b%mg nhom di vong, va it nhét mot nhém duogc chon tir nhom phén tr thé
alpha.

Phén tir thé ciia “tuy ¥ duoc thé carboxyl" bao gdm alkyl thép tuy y dugc thé,
alkenyl thap tiiy y dugc thé, alkynyl thip tiy ¥ dwoc thé, nhom vong cacbon tuy y
dugc thé, va nhém di vong tiy v duge thé.
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"Nhém axyl tity y duoc thé" bao gdm cacbonyl dugc thé bang alkyl thép tiy y
dugc thé, alkenyl thap tiy ¥ duogc thé, alkynyl thap tiy y duoc thé, nhom vong cacbon
tity ¥ dugc thé, hodc nhém di vong tuy y dugc thé.

Phén tir thé cia "nh6m amoni bac bdn vong ngung tu hodc don vong, no hoic
khong no, tly y dugc thé" bao gdm alkyl thip tuy ¥ duge thé, mot nhém duge chon tur
nhom phan tir thé alpha, hodc hai phan tir thé bat ky dugc két hop v6i nhau c6 thé tao
thanh nhém vong cacbon hogc nhém di vong. Alkylen thip, dudi dang phin tir thé
trong di vong chira nhém amoni bac bdn, c6 thé tao thanh ciu trac bic ciu gifta nhom
amoni bac bdn va nguyén tir cacbon bt ky trong di vong.

"Nhém phén tir thé alpha" bao gdm halogen, hydroxy, alkoxy thap, alkylen
thdp, hydroxyalkoxy(thip), alkoxy(thap)alkoxy(thip), carboxy, amino, axylamino,
(alkyl)amino th4p, imino, hydroxyimino, (alkoxy)imino thép, (alkyl)thio thip,
carbamoyl, (alkyl)carbamoyl thép, hydroxyalkylcarbamoyl(thdp), sulfamoyl,
(alkyl)sulfamoyl thdp, (alkyl)sulfinyl thip, xyano, nitro, nhém vong cacbon, va nhém
di vong.

Géc alkyl thép trong  "alkoxy thép", "hydroxyalkoxy(thap)",
"alkoxy(thap)alkoxy(thip)", "(alkyl)amino thap", "(alkoxy)imino thap", "(alkyl)thio

thip", "(alkyl)carbamoyl thap", "hydroxyalkylcarbamoyl(thip)", va "(alkyl)sulfamoyl
thip", "(alkyl)sulfinyl thip", "(alkyl)oxycacbonyl thip", "(alkyl)sulfonyl thdp", duoc
dinh nghia nhu "alkyl thip" néu trén.

Gbc alkenyl thép trong "(alkenyl)oxy thdp", dugc dinh nghia nhu "alkenyl
thip" néu trén.

Géc aryl trong "aryloxy" dugc dinh nghia nhu "aryl" dugc dé cap trén day.

Céc phuong an dugc wu tién clia phéan tir thé trong "alkyl thp tily ¥ dugc thé"
bao gdm flo, clo, bromo, hydroxy, carboxy, metoxy, etoxy, hydroxymetoxy,
hydroxyetoxy, metoxymetoxy, metoxyetoxy, amino, axetylamino, metylamino,

dimetylamino, imino, hydroxyimino, metoxyimino, metylthio, carbamoyl,
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metylcarbamoyl, hydroxymetylcarbamoyl, sulfamoyl, metylsulfamoyl, alkylsulfamoyl
thap, xyano, nitro, phenyl, xyclopropyl, xyclobutyl, xyclohexyl, pyridyl, morpholinyl,
va tuong tu.

Céac phuong 4n dugc uu tién cta "alkyl thip ty v dugc thé" bao gém metyl,
etyl, isopropyl, tert-butyl, haloalkyl(thdp) (vi du, monoclometyl, diclometyl,
triclometyl, monoflometyl, diflometyl, triflometyl), carboxymetyl, carboxyetyl,
carbamoylmetyl, carbamoyletyl, —hydroxymetyl, hydroxyetyl, —metoxymetyl,
etoxymetyl, metoxyetyl, etoxyetyl, metylthiometyl, etylthiometyl, benzyl, phentyl, 4-
hydroxybenzyl, 4-metoxybenzyl, 4-carboxybenzyl, va tuong tu.

Céc phuong 4n duge wu tién clia phan tir thé trong "xycloalkyl tiy ¥ dugc thé"
bao g@)m flo, clo, bromo, hydroxy, carboxy, metoxy, etoxy, hydroxymetoxy,
hydroxyetoxy, metoxymetoxy, metoxyetoxy, amino, axetylamino, metylamino,
dimetylamino, imino, hydroxyimino, metoxyimino, metylthio, carbamoyl,
metylcarbamoyl, hydroxymetylcarbamoyl, sulfamoyl, metylsulfamoyl, alkyl thip
sulfamoyl, xyano, nitro, phenyl, xyclopropyl, xyclobutyl, xyclohexyl, pyridyl,
morpholinyl, va tuong tu.

"Nhém vong cacbon” bao gdm xycloalkyl, xycloalkenyl, aryl va cdc nhom
vong cacbon ngung tu khong thom, va tuong tu.

"Xycloalkyl" c6 3 dén 10 nguyén tir cacbon, tbt hon 1a 3 dén 8 nguyén tu
cacbon, va tdt hon nira 14 3 dén 6 nguyén tir cacbon, va bao gbm, vi du, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooxtyl, xyclononyl, xyclodecyl,
va twong tu.

"Xycloalkenyl" 1a xycloalkyl ma chira it nhit mot lién két doi & (cac) vi tri bt
ky, va bao gdm, vi du, xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl,
xycloheptynyl, xyclooctynyl, va xyclohexadienyl, va tuong tu.

"Aryl" bao gdbm phenyl, naphthyl, anthryl, phenanthryl, va tuong tu, va phenyl

1a tt hon.
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“Carboxycle thom" c6 nghia 1a vong din xuét tir aryl nhu duge mo ta dudi day.

"Di vong thom" nghia 13 vong thom, ma 1a don vong hodc hai vong hodc nhiéu
vong hon, c6 mot hodc nhiéu nguyén tir khac loai giéng nhau hodc khac nhau doc 1ap
duogc chon tir O, S hodc N.

Nhém di vong thom ma 13 hai vong hodc nhidu vong bao gbm cac di vong
trong d6 di vong thom don vong hoic hai vong hodc nhidu vong hon dugc ngung tu
v6i "carboxyle thom" dugc mo ta trén day.

"Nhom vong cacbon khong thom" bao gdm "xycloalkyl" va "xycloalkenyl"
néu trén, vi du, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl,
xyclooxtyl, xyclononyl, xyclodecyl, xyclopropenyl, xyclobutenyl, xyclopentenyl,
xyclohexenyl, xycloheptynyl, xyclooctynyl, va xyclohexadienyl va tuong tu.

"Nhom vong cacbon khong thom ngung tu" bao gdbm nhém trong d6 mét hodc
nhiéu nhém vong dugc chon tir "xycloalkyl" va "xycloalkenyl" néu trén dugc ngung
tu v6i "xycloalkyl" "xycloalkenyl" néu trén hogc "aryl", va bao gdm, vi du, indanyl,
indenyl, tetrahydronaphthyl, va florenyl, va tuong tu.

"Nhém di vong" bao gdm cac nhém dj vong c6 it nhat mot nguyén tr khac loai
tuy y dugce chon tir O, S, va N trong vong, va bao gém, vi du, nhém di vong khong
thom don vong c6 c6 5 dén 6 canh nhu pyrolidyl, piperidinyl, piperadinyl,
morpholinyl, tetrahydrofuranyl, tetrohydrothienyl, va tuong tu; heteroaryl don vong
¢6 5 hodc 6 canh nhu pyrolyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazolyl, triazinyl, tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl,
thiazolyl, thiadiazolyl, furyl, thienyl, va twong tu; cac nhom di vong hai vong ngung
tu ¢c6 9 hodc 10 canh nhu indolyl, isoindolyl, indazolyl, indolizinyl, indolinyl,
isoindolinyl,  quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl,
naphthyridinyl, quinoxalinyl, purinyl, pteridinyl, benzopyranyl, benzimidazolyl,
benzotriazolyl, benzisoxazolyl, benzoxazolyl, benzoxadiazolyl, benzisothiazolyl,

benzothiazolyl, —benzothiadiazolyl, benzofuryl, isobenzofuryl, benzothienyl,
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benzotriazolyl, imidazopyridyl, pyrazolopyridin, triazolopyridyl, imidazothiazolyl,
pyrazinopyridazinyl,  quinazolinyl,  quinolyl,  isoquinolyl,  naphthyridinyl,
dihydrobenzofuryl, tetrahydroquinolyl, tetrahydroisoquinolyl, dihydrobenzoxazin,
tetrahydrobenzothienyl, va twong tu; cidc nhém di vong ngung tu ba vong nhu
carbazolyl, acridinyl, xanthenyl, phenothiadinyl, phenoxathiinyl, phenoxazinyl,
dibenzofuryl, imidazoquinolyl, va twong tu; cdc nhém di vong khéng thom nhu
dioxanyl, thiiranyl, oxiranyl, oxathiolanyl, azetidinyl, thianyl, thiazolidin, pyrolidinyl,
pyrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiomorpholino, dihydropyridyl,
dihyrobenzimidazolyl,  tetrahydropyridyl, tetrahydrofuryl, tetrahydropyranyl,
tetrahydrothiazolyl, tetrahydroisothiazolyl, dihydrooxazinyl, hexahydroazepinyl,
tetrahydrodiazepinyl, va twong ty. Tt hon 13, nhom di vong la nhém di vong don
vong ¢6 5 hodc 6 canh hogc nhom di vong hai vong ngung tu ¢6 9 ho#c 10 canh, va
t6t hon nita 1a, heteroaryl c6 5 hodc 6 canh hodc nhom di vong hai vong ngung tu c6 9
hodc 10 canh.

“Heteroaryl” nghia 1a nhom di vong thom dugc md ta trén day. TSt hon 1a
heteroaryl don vong c6 5 hodc 6 canh hodc heteroaryl hai vong ¢6 9 hoidc 10 canh.

"Di vong" nghia 1 vong ¢ tir nhom di vong nhu dd mo ta trén day. Tét hon 1a
di vong don vong c6 5 hodc 6 canh hodc di vong hai vong ¢ 9 hoidc 10 canh.

"Di vong ngung tu" nghia 12 vong duoc ngung tu véi it nhdt mot di vong, bao
g0m céc di vong trong d6 di vong don vong, hai vong hodc nhiéu vong dugce ngung tu
v6i "carboxyle" dugc md ta trén day. Tt hon 1a di vong hai vong ¢6 9 hodc 10 canh
c6 it nhat mét nguyén tir nito.

“Di vong don vong” tét hon 1a di vong ¢6 5 dén 7 canh, va tét hon nita 12 di
vong ¢ 6 canh c6 it nhit mdt nguyén t nito.

"Nhom di vong khong thom" nghia 1a nhém ma khéng thé hién dic tinh thom
ctia "nhém di vong".
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Phén tir thé ctia “nhém vong cacbon tly y dugc thé" "nhom di vong tuy y duoc
thé", "nhém vong cacbon khong thom tiy y dugc thé ", va "nhém di vong khong
thom tiy y duoc thé" bao gdm alkyl thip tiy y dugc thé, va it nhat mot nhém duoc
chon tir nhém phén tir thé alpha.

Céc phuong 4n dugc uu tién cia phan tir thé trong "nhém vong cacbon tuy y
duoc thé", "nhém di vong tiy y duge thé", "nhém vong cacbon khong thom tuy y
dugc thé" va "nhém di vong khong thom tiy y dugc thé" bao gdm metyl, etyl,
isopropyl, tert-butyl, nguyén tir flo, nguyén tir clo, nguyén tit brom, hydroxy, carboxy,
metoxy, etoxy, hydroxymetoxy, hydroxyetoxy, metoxymetoxy, metoxyetoxy, amino,
axetylamino, metylamino, dimetylamino, imino, hydroxyimino, metoxyimino,
metylthio, carbamoyl, metylcarbamoyl, hydroxymetylcarbamoyl, sulfamoyl,
metylsulfamoyl, alkylsulfamoyl thap, xyano, nitro, phenyl, xyclopropyl, xyclobutyl,
xyclohexyl, pyridyl, morpholinyl, va tuong tu.

"Nhém di vong thom c6 5 hodic 6 canh ¢6 1 dén 3 nguyén ti nito" bao gdm
pyrolyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl,
triazinyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl, furyl,
thienyl, va tuong tu.

Céc vi du v& "nhém vong cacbon tiy ¥ dugc thé” hodc "nhém di vong tuy y
duge thé" coa R! bao gém phenyl, aminothiazol, aminothiadiazol, thiophen, furan,
benzothiazol, pyridin, pyrimidin, pyridazin, aminopyridin, va tuong tw, mdi trong s6
chiing tlly y dugc thé bing hydroxyl va/hodc halogen.

Danh phép ctia vi tri thé trén khung xephem cua cong thirc (I) 1a nhu dudi day.
Nhu duoc sit dung & ddy, mach nhanh ¢ vi tri 3, mach 4 canh va mach bén & vj tri 7

lan lugt chi cac nhém lién két v6i vi tri 3, vi tri 4 va vi tri 7 clia khung xephem
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Cac este c6 cong thire (I) tot hon 1a bao gdm cac este & mach bén & vi tri 7. Céc
este & nhom carboxyl trén mach bén & vi tri 7 bao gdm cac hop chét, trong d6 nhém
carboxyl bit ky clia amino tuy y dugc thé, aminosulfonyl tlly y dugc thé, carboxyl,
(thép)alkyloxycacbonyl tity y duoc thé, carbamoyl tlly ¥ duoc thé, cacbonyloxy dugc
thé, hodc twong tu & dAu tan clng ciia R', R? hoic R?® dugc thé hién & cong thie:

R ] H
\f:‘
R2A RZB
trong d6 mbi ky hi€u la nhu dugc dinh nghia trén day, dugc este hoa. Vi du, trong
trudng hop carboxyl (-COOH), cac este niay dugc thé hién boi cong thirc cdu tao -
COOR?, trong d6 R® 1a chét cin este nhw nhém bao vé carboxyl hogc tuong tu. Cac
este ndy bao gdm céc este d& dang dugc chuyén héa trong co thé dé tao thanh trang
»théi carboxylic.

Céac nhém bao vé cho carboxyl néu trén hodc tuong tu c6 thé 1a nhom bét ky
mién 13 né c6 thé dugc bao vé va/hodic khir bao vé theo phuong phap dugc mé ta
trong Protective Groups in Organic Synthesis, cia T. W. Greene, John Wiley & Sons
Inc. (1991), hodc twong ty. Cac vi du vé chiing bao gém alkyl the"lp (vi dy, metyl, etyl,
t-butyl), alkylcacbonyloxymetyl(thdp) (vi du, pivaloyl), aralkyl tiiy y duoc thé (vi du,
benzyl, benzhydryl, phentyl, p-metoxybenzyl, p-nitrobenzyl), cdc nhém silyl (t-

butyldimetylsilyl, diphenyl(t-butyl)silyl), va tuong tu.
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Céc hgp chét dugc bdo vé nhém amino & amino trén mach bén & vi tri 7 cla
Cong thirc (I) ding dé chi cac cdu tric trong d6 amino trén vong (vi du, thiazol,
thiadiazol) da dwoc bao vé.

Nhoém bao vé amino duge thé hién béi cong thirc -NHR® trong d6 R° 1a nhom
bao v& amino. Cac nhém bio vé& amino ndy bao gém cdc nhém amino ma da dang
chuyén hod trong co thé dé tao thanh amino. Céc nhém bao vé amino néu trén c6 thé
12 nhém bét ky mién 12 né c6 thé bao vé va/hoic khir bao v¢ theo phuong phéap duoc
mo ta trong Protective Groups in Organic Synthesis, ctia tic gia T. W. Greene, John
Wiley & Sons Inc. (1991), hoic tuong ty. Cac vi du vé chung bao gdm
alkoxycacbonyl(thdp) (vi du, t-butoxycacbonyl,  benzyloxycacbonyl, p-
nitrobenzyloxycacbonyl), aralkanoyl tity ¥ dugc thé (vi du, benzoyl, p-nitrobenzoyl),
axyl (vi du, formyl, cloaxetyl), va twong tu.

Hop chit (I) theo sang ché khong chi gi6i han & cac chét déng phan cu thé,
nhung bao gém cac chit dong phan bét ky c6 kha ning (vi du, chét ddng phan keto-
enol, chit déng phan imin-enamin, cht ddng phan phi dbi anh, chét dong phan hinh
hoc, chit ddng phan quang, chét ddng phan quay, v.v...), c4c raxemat va hdn hop cua
ching.

Vi du, cong thic (I):

H R3
z—N\ SN
R
Ve N
O S
O~ ~OP?
bao gdbm
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¢ HRS 5A H RS
§_ N S I/:{ 5B g_N S ~\R5A
p N Ré; R5B
7 N S
O f va O é:
0~ “op? 0”7 “op?

Vi duy, cong thirc:

4
P

trong d6 mdi ky hi€u 1a nhu dugc dinh nghia trén ddy, bao gdm cac ciu trac cong

huéng dudi day:

R4 R4 ‘JJ; R4
HJJ I N OH r"‘J Z 0] N OH
NN

N ok HN oy o
r‘f OH rrrf OH {JJ‘ 0
l COH NGO | OH
N _~ HN._ .~ N =
5 oH o ? P oH
X OH OH o
(== I, = 1
R N7 SR R4 ” R4 R4 N7 R4
"HJ | oM r“‘J O
N~ N
gl OH HO™ N NoH



21336

trong d6 R* dugc dinh nghia trén day.
Ngoai ra, nhém "E" trong cong thirc (I), vi du, bao gém céac céu tric cong

hudng dudi day:

{
1
AW
11
T
A
ya
T
ll
A
e
@i

trong ¢6 mdi ky hiéu la nhu dwoc dinh nghia trén day.

Vi dy, cong thurc:

N

N
0.
OR®
trong d6, R6 dugc dinh nghia trén day;
bao gdm
HS/%L w‘\)a
I |
N N
/
SOR® . RO

va hdn hop ctia chiing.
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it nhat mot nguyén tir hydro, nguyén tir cacbon va/hodc nguyén tir khac c6 thé
dugc thay thé bang chit ddng vi cua nguyén t hydro néu trén, nguyén tir cacbon
va/hodc mdt nguyén tir khic. Céc vi du vé chat ddng vi nay bao gdm hydro, cacbon,
nito, oxy, luu huynh, flo, i6t va clo, nhu *H, *H, ''C, *C, “c, PN, 0, "0, 3'p, 32p,
338, 18R, 51 va ¥Cl, Hop chit c6 cong thirc (I) bao gdm cac hop chét c6 nguyén tir
dugc thay thé bang chét ddng vi nay. Hop chét dugc thé bang chit ddng vi 1a hiru ich
lam dugc phidm, va hop chit nay bao gdm tt ca hop chét dugc danh du ddng vi
phong xa c6 cdng thirc (I). Ngoai ra, sing ché bao gdm phuong phép dénh diu phéng
xa bit ky cho viéc didu ché hop chét duge danh diu ddng vi phong xa, va vi thé, n6
hiru ich trong viéc nghién ctru dwgc dong hoc chuyén hoa, thir nghiém lién két
va/hodc dudi dang dung cu chudn doan.

Hop chét dwoc danh déu ddng vi phong xa co cong thie (I) ¢6 thé dugc diéu
ché theo k¥ thuat da biét trong linh vuc k§ thuat. Vi du, triti ¢6 thé duoc két hop vao
hop chit cu thé c6 cong thire (1) bang cach khtr halogen héa chét xuc tac st dung triti
dé didu ché hop chét duoc danh diu triti c6 cdng thirc (T). Phuong phép niy bao gdm
phén mg ctia tién chit ma 13 hop chét c6 cong thic (I) dugc halogen hod mdt cach
thich hop véi khi triti v&i sy ¢6 mit cia chét xtc tac thich hop, nhu Pd/C, khi ¢6 hodc
khong c6 bazo. Pdi véi phuong phap didu ché hop chét duge danh d4u triti khac, xem
tai li€u, Isotopes in the Physical va Biomedical Sciences, Vol. 1, Labeled Compounds
(Part A), Chapter 6 (1987). Hop chit dugc danh déu C c6 thé dwoc didu ché st dung
nguyén lidu ban dau 1a *C.

Céac mubi ctia hop chit ¢6 cong thic (I) bao gdm cac mudi duge két hop véi
axit vd co hoac hitu co b%lng nhom carboxyl & mach bén & vi tri 7 va/hodc nhom
amino & mach bén & vi tri 7; va cac mudi dugc két hop véi anion d6i lap béng géc
amin bac bdn trong mach nhanh & vi tri 3.

Cac mudi dugc dung ctia hop chét ¢co cong thic (I) bao gém, vi du, cac mudi
Kkét hop véi kim loai kiém (vi du liti, natri, kali, v.v...), kim loai kiém thd (vi du canxi,
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bari, v.v...), magie, kim loai chuyén tiép (vi du kém, sét, v.v...), amonia, bazo hitu co
(vi du trimetylamin, trietylamin, dixyclohexylamin, etanolamin, dietanolamin,
trietanolamin, meglumin, dietanolamin, etylendiamin, pyrydin, picolin, quinolin,
v.v...) va amino axit, hodc cadc mudi duoc két hop véi axit vo co (vi du axit clohydric,
axit sulphuric, axit nitric, axit carbonic, axit bromhydric, axit phosphoric, axit
hydroiodic v.v...), va axit v co (vi du axit formic, axit axetic, axit propionic, axit
trifloaxetic, axit xitric, axit lactic, axit tartaric, axit oxalic, axit maleic, axit fumaric,
axit mandelic, axit glutaric, axit malic, axit benzoic, axit phthalic, axit ascorbic, axit
benzensulphonic, axit p-toluensulfonic, axit metansulphonic, axit etansulphonic v.v...,
dic biét, cac mudi duogc két hop véi axit clohydric, axit sulphuric, axit phosphoric,
axit tartaric, axit metansulphonic. Cac mudi nay c6 thé dugc tao thanh theo phuong
phap thong thuong.

Hop chét ¢6 cong thire (I) hodc cac mubi dugc dung ctia chling c6 thé tao thanh
solvat (vi du, hydrat) va/hogic hién twong nhiéu hinh théi tinh thé, va sang ché ciing
bao gdm céc solvat va cac hinh thai tinh thd. D4i véi "solvat" nay, sé luong bt ky
phén tir dung mdi (vi du, phan t nuée, v.v...) ¢6 thé dugc két hop véi hop chét ¢co
cong thirc (I). Bing cach dé hop chét ¢ cong thire (I) hodc mudi dugc dung ctia n6 &
trong khong khi, né ¢o thé hép thu d6 4m dé hoa vao nuéc duoc hép thu hoéc tao
thanh hydrat cta nd. Ngoai ra, hién twong da hinh tinh thé ciia hop chét c6 cong thire
(I) hodc mudi dugc dung ctia n6 ¢6 thé dugce tao thanh bing cach tai két tinh.

Hop chét c6 cong thire (I) hodc mubi duge dung cia né thé tao thanh tién duoc
chit, va sang ché bao gdm céc tién dugc chat ndy. Tién duoc chét 1a din xuit cua hop
chit theo sang ché c6 nhém d& thoai bién bang héa hoc hoic chuyén hoa dugc chuyén
hod thanh hop chit ¢6 hoat tinh dugc Iy bang cach phan ly trong dung moi hodc trong
diéu kién sinh ly in vivo. Tién duogc chit bao gém cac hop chit ma c6 thé duoc
chuyén héa thanh hop chit c6 cong thirc (I) bing qua trinh oxy hoa bang enzym, khir
hoic thity phan duéi didu kién sinh 1y in vivo, hogc chuyén hoéa thanh hop chit ¢co
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cong thiec (I) bang cach thuy phéan bang axit da day v.v... Cac phuong phap chon loc
va diéu ché din xuét tién duoc chét thich hop cé thé tim duoc, vi du, trong tai liéu
Design of Prodrugs, Elsevier, Amsterdam 1985.

Tién dugc chat c6 thé 13 chinh hop chit hoat tinh.

Khi hop chét c6 cong thire (I) hoic mubi dugc dung cta n6 c6 hydroxyl, dan
xudt axyloxy hodc din xuét sulfonyloxy c6 thé duoc didu ché duéi dang tién duoc
chét. Vi du, hop chit nay c6 hydroxyl c6 thé phan tmg véi axyl halogenua thich hop,
axit anhydrat hodc sulfonyl clorua thich hgp, sulfonyl anhydrat, anhydrat hdn hop,
V.V..., hodc c6 thé dugc phan Gng sir dung tac nhan ghép, nhu cic vi du, cic hop chét
c6 CH;COO-, C,HsCOO-, t-BuCOO-, C;5sH;,COO-, PhCOO-, (m-
NaOOCPh)COO-, NaOOCCH,CH,COO-, CH;CH(NH,)COO-, CH,N(CH;),COO-,
CH;3S803-, CH3CH,S03-, CF;3SO;-, CH,FSO;-, CF;CH,SO;-, p-CH;-O-PhSOs-,
PhSOs-, p-CH3PhSOj3-.

Dé tdng hop hop chit co cong thirc (), hop chét c6 cong thirc (I-H):

5A
HN s R

RSB
O/—'N 2~ (I-H)
0~ ~OP?
trong do,

Y 13 nhém roi chuyén; P? 1a nhém bao vé;

R>* R’® va L 14 nhu dugc dinh nghia & trén,
hodic mudi duge dung ctia n6 dugc vu tién lam chét trung gian.

Hop chét c6 cong thuc (I-H), hodc mubi cua né, trong d6 P> 13 nhém
benzhydryl, nhém p-metoxybenzyl, nhém trityl, nhom 2,6-dimetoxybenzyl, nhém
metoxymetyl, nhom benzyloxymetyl hodc nhom 2-(trimetylsilyl)etoxymetyl duoc wu

tién 1am chét trung gian.
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Hop chét ¢6 cong thire (I-H), hodc mubi cua nod, trong d6 R5*1a metyl va R5®
12 hydro dugc uu tién 1am chat trung gian.

Dé téng hop hop chit c6 cong thire (I), hop chét c6 cong thire (I-I):

HoN g R™
—N | y (I-D)
o L~
0~ ~OP2

hodc mudi cua né,
trong do,
Y 12 nhém rdi chuyén; P?1a nhém bao vé;
R* va L 1a nhu dugc dinh nghia & trén,
hodc mudi duge dung ctia né dugc uu tién 1am chét trung gian.

Pé tdng hop hop chét c6 cong thirc (I), hop chét c6 cong thirc:

H,N g. RS

\_I/ RSB

N Y
Y

O~ ~OP?
trong d6, Y 1a nhom roi chuyén; P2 1a nhém bao v¢; RSA, R5B va L 1a nhu dugc dinh
nghia & trén,
hodc mudi dugc dung ciia n6 dwogc vu tién lam chét trung gian. 7-amino c6 thé dugc
tao v6i anion d6i (Z") thanh mubi (-NH5"Z)
Nhom roi chuyén bao gém halogen (CI, Br, I, F), axetoxy, metansulfonyloxy,
p-toluensulfonyloxy, triflometansulfonyloxy, v.v...

Cac vi du dugc uu tién clia hop chat co cong thic:

-25-



21336

H,N g, RS

\—r R5B

LN Y
i A

0~ ~OP?
trong d6, Y 1a nhom roi chuyén; P2 la nhom bao v¢; RSA, R5B va L 1a nhu dugce dinh
nghia & trén,

1a hop chét c6 cong thuc:

H2N S
\_'/
o L
O~ "OP?

trong do, Y 14 nhom roi chuyén; P2 1a nhém béo v¢; L dugc dinh nghia nhu trén day.
Nhu duge md ta trong phén téng hop chung va vi du thyc hién sang ché, hop
chit trung gian dugc md ta trén day duoc phan tng véi cac gbc & mach bén & cac vi
tri 3, 4 va 7 ctia khung xephem dé thu dwoc hop chét co cong thire (I). Céc vi du vé
nhém bao vé "P*" bao gdm cac vi du duge mo ta trong phan téng hop chung, va tbt
hon 14, benzhydryl, p-metoxybenzyl, trityl, 2,6-dimetoxybenzyl, metoxymetyl,
benzyloxymetyl hodc 2-(trimetylsilyl)etoxymetyl, v.v...
(Phuong phép tdng hop chung)

So @6 1 1 so dd chung dé didu ché cac hop chét theo sang ché.
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o] o]
H
A s R s @\)OLH g
N 1 buédc1 j;'/ 1 bwéc2 S
oj; fyop o N OP AN O
07 “OH 0~ ~opP?
I i v O OP?
0
J o4 0 / H
[ y L N S
5 S RS puocs
buwéc3 S R buéc 4 ©
-, N._A_Opt —— N ——
d d
v 0% >op? Vi 0”7 ~opP?
o)
J H o u 0 o]
Q\)LN s | R™ oot WN S R™  busc? @)LH S _R
Iy —— A — pug
% Y N Y
d o % d d
0~ ~oP? 2
Vil v 97 oP x 0 ~op?
HoN S._R%
buwéc 8
d
x 07 “op?
2H
5A
R1_CO,H HoN SR buwdc 9 RQ_ N SR
x| X 0~ ~oP? Xl 07 ~opP?
(0] H o H
R%N S RS , busc10 R%N S R*
+ —| —_— .
RARSE Ly Ly FER R "R28 j;r\Vl// Evg10
o Xl d R
0” op? r oo
Xl

trong do, P! va P? 1a c4c nhém bao vé; Y la nhém roi chuyén (vi dy, halogen (Cl, Br, I,
F), metansulfonyloxy, pe-toluensulfoxy); R5 1 hydro hoic alkyl thip; cac ky hiéu
khéac 1a nhu dugc dinh nghia & trén.
1) Pidu ché 2-metyl xephem: Téng hop hop chit (X)
Budce 1

Nhém 4-carboxyl ctia hop chét (I) dugce bao vé bing nhom bao vé carboxyl

theo phuong phap thong thudng dé thu dugce hop chit (III). Nhém bao vé carboxyl
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dugc 14y vi du 1a diphenyl metyl, p-metoxybenzyl v.v...

Céc dung moi phan tmg bao gém, vi du, ete (vi du, dioxan, tetrahydrofuran,
dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi du, etyl format, etyl axetat,
isopropyl axetat), hydrocacbon dd halogen héa (vi du, diclometan, cloform, cacbon
tetaraclorua), hydrocacbon (vi du, n-hexan, benzen, toluen), amit (vi du, formamit,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton (vi du, axeton,
metyl etyl keton), nitril (vi du, MeCN, propionitril), dimetylsulfoxit, nuéc va dung
moi hdn hop ctia né.

Nhiét d§ phan ng thong thudng nim trong khoang tir khoang -100°C dén
100°C, tot hon 1a tir khoang -80°C dén 80°C, tét hon nita 1a tir khoang -60°C dén
60°C. Thoi gian phan tmg c6 thé thay ddi phu thudc vao chét phan Ung, dung moi
hodc nhiét 6 phan ing dugc st dung, nhung thong thudng 1a tir 0,5 dén 24 gio.
Buéce 2

Hop chét (IV) thu dugc bing cach cho hop chit (III) tham gia vao phan tng
oxy héa st dung chit oxy hoa da biét véi chuyén gia trong linh vuc nay (vi du, axit
m-cloperbenzoic, axetic peroxit).

Dung moéi phan ting bao gdm, vi du, ete (vi du, anisol, dioxan, tetrahydrofuran,
dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi dy, etyl format, etyl axetat, n-
butyl axetat, isopropyl axetat), hydrocacbon di halogen héa (vi du, diclometan,
cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen, toluen), amit (vi
dy, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton
(vi du, axeton, metyl etyl keton), nitril (vi du, MeCN, propionitril), nitro (vi du,
nitrometan, nitoretan, nitrobenzen), dimetylsulfoxit, nuéc, va dung moi hon hop duogc
chon tir hai hodc nhidu dung méi nay. Nhiét do phan tng thong thudng nim trong
khoang tir khoang -100°C dén 100°C, t&t hon 1a tir khoang -80°C dén 50°C, tét hon
nita 1a khoang -60°C dén -30°C. Thoi gian phan tng c6 thé thay ddi phu thudc vao
chit phan ung, dung méi hodc nhiét do phan ing dugc st dung, nhung théng thuong
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dugc thyc hién trong 0,5 dén 24 gio.
Budce 3

Hop chét (IV) duge cho phan tng v6i aldehyt (cu thé 1a R’CHO) va amin bic
mot hoidc bac hai dé thu duoc hop chét (V).

Aldehyt bao gbm, vi du, formaldehyt va alkyl aldehyt thip (vi du axetaldehyt,
propionaldehyt). Aldehyt thong thudng duge sir dung véi lugng nam trong khoang tir
1 dén 100mol, t&t hon 1a tir 1 dén 30mol, tinh trén 1mol hop chit (IV).

Amin bac mét hodc bac hai bao gé)m, vi dy, metylamin, dimetylamin, etylamin
va dietylamin. Amin bac mot hozc bac hai, bao gdm mudi cia no, thong thuong duoc
st dung v6i lugng nim trong khoang tir 1 dén 100mol, t&t hon 12 tr 1 dén 30mol, tinh
trén 1mol hop chét (IV).

Dung moi phin tmg bao gbm, vi dy, ete (vi du, dioxan, tetrahydrofuran,
dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi duy, etyl format, etyl axetat,
isopropyl axetat), hydrocacbon d4 halogen héa (vi du, diclometan, cloform, cacbon
tetaraclorua), hydrocacbon (vi dy, n-hexan, benzen, toluen), amit (vi dy, formamit,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton (vi duy, axeton,
metyl etyl keton), nitril (vi du, MeCN, propionitril), dimetylsulfoxit, nuéc, va dung
moi hdn hop ciia né.

Nhiét do phén tng thong thudng nim trong khoang tir khoang -100°C dén
100°C, tét hon 14 tir khoang -80°C dén 80°C, t6t hon nita 1a tir khoang 0°C dén 80°C.
Thoi gian phan ting c6 thé thay dbi phu thudc vao chit phan ng, dung moi hodc nhiét
d0 phan tmg dugc st dung, nhung thong thudng 1a tir 0,5 dén 24 giv.

Buéce 4

Hop chét (V) dugc cho phan ting v6i chit khir (vi du, kém, ddng, hdn hop cia
chiing) va axit (vi dy, axit clohydric, axit axetic, axit formic) dé thu dwgc hop chét
(VD).

Ké&m thong thudng dugce sir dung vé6i lwong nim trong khoang tir 1 dén 100mol,
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t6t hon 14 tir 1 dén 30mol, tinh trén 1mol hop chét (V). Axit (vi dy, axit clohydric, axit
axetic, axit formic) thong thuong duge st dung v6i lugng nim trong khoang tir 1 dén
100mol, tét hon 1a tir 1 d&én 30mol, tinh trén 1mol hop chét (V).

Dung mdi phan mg bao gdm, vi dy, ete (vi du, dioxan, tetrahydrofuran, dietyl
ete, tert-butyl metyl ete, diisopropyl ete), este (vi du, etyl format, etyl axetat,
isopropyl axetat), hydrocacbon d& halogen héa (vi du, diclometan, cloform, cacbon
tetaraclorua), hydrocacbon (vi du, n-hexan, benzen, toluen), cic amit (vi du, formamit,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton (vi du, axeton,
metyl etyl keton), nitril (vi dy, MeCN, propionitril), axit (vi du, axit clohydric, axit
axetic, axit formic), dimetylsulfoxit, nuéc, va dung moi hon hop cia noé.

Nhiét d6 phin ting thong thudng nim trong khoang tir khoang -100°C dén
100°C, tét hon 1a tir khoang -80°C dén 80°C, tét hon nita 1a tir khoang -20°C dén
60°C. Thoi gian phan tng c6 thé thay ddi phu thudc vao chit phan ung, dung moi
hodc nhiét do phan ing dugc sit dung, nhung thong thudng 14 tir 0,5 dén 24 gio.
Budce 5

Hop chét (VI) dugc cho phan Gng véi axit hydrohalic nhu axit clohydric, v.v...
dé thu dugc hop chit (VII).

Axit hydrohalic thong thuong duge sir dung véi lugng nim trong khoang tir 1
dén 100mol, t6t hon 14 tir 1 dén 30mol, tinh trén 1mol hop chat (VI).
Dung md6i phéan g bao g@)m, vi dy, céc ete (vi duy, dioxan, tetrahydrofuran, dietyl ete,
tert-butyl metyl ete, diisopropyl ete), este (vi dy, etyl format, etyl axetat, isopropyl
axetat), hydrocacbon da halogen héa (vi du, diclometan, cloform, cacbon tetaraclorua),
hydrocacbon (vi du, n-hexan, benzen, toluen), amit (vi duy, formamit, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton (vi du, axeton,
metyl etyl keton), nitril (vi du, MeCN, propionitril), dimetylsulfoxit, nuéc, va dung
mdi hdn hgp ciia no.

Nhiét do phan tng thong thudng nim trong khoang tir khoang -100°C dén
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100°C, tdt hon 1a tir khoang -80°C dén 80°C, tét hon nita 1a tir khoang -20°C dén
60°C. Thoi gian phan tng c6 thé thay di phu thudc vao chét phan Ung, dung moi
hogc nhiét d6 phan ng dugc sir dung, nhung thong thuong 1a tir 0,5 dén 24 gio.
Budc 6

Hop chit (VII) dugc cho phdn Ung véi peroxyaxit (vi du, axit meta-
cloperoxybenzoic, axit peroxyaxetic), v.v... & thu dugc hop chét sulfoxit thé. Ngoai
ra, hop chét sulfoxit tho duoc cho phan g véi bazo (vi du trietylamin, natri axetat,
natri bicacbonat, natri hydro cacbonat) dé thu dugc hop chét sulfoxit ddng phan lap
thé (VIII).

Peroxyaxit thong thudng duge st dung véi lugng nim trong khoang tir 1 dén
100mol, t&t hon 14 tir 1 d&n 30mol, tinh trén 1mol hop chét (II). Dung méi phan ung
bao gf”)m, vi du, ruou (vi du, metanol, etanol), hydrocacbon da halogen hoa (vi dy,
diclometan, cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen,
toluen), amit (vi dy, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-
metylpyrolidon). Nhiét d§ phan Gng thong thuong nim trong khoang tir khoang -
100°C dén 100°C, tdt hon 14 tir khoang -80°C dén 50°C, tét hon nita 13 tir khoang -
20°C dén 0°C. Thoi gian phéan ting c6 thé thay d6i phu thudc vao chét phén tng, dung
mdi hogc nhiét d6 phan Gng dugc st dung, nhung thong thuong 1a tir 0,5 dén 24 gio.
Budce 7

Hop chét (VIII) dugc cho phan tng véi chit khu (vi du, photpho triclorua,
photpho tribromua) dé thu dugc hop chét (IX).

Chat khir (vi du, photpho triclorua, photpho tribromua) thong thuong dugc st
dung véi lwgng ndm trong khoang tir 1 dén 100mol, tét hon 1a tir 1 dén 30mol, tinh
trén 1mol hop chit (VIII).

Dung mdi phan tmg bao gdm, vi du, hydrocacbon da halogen héa (vi du,
diclometan, cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen,
toluen), amit (vi du, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-

-31-



21336

metylpyrolidon). Nhiét do phan tmg thong thudng nim trong khoang tir khoang -
100°C dén 100°C, tdt hon 1a tir khoang -80°C dén 50°C, tét hon nira 13 tir khoang -
60°C dén 0°C. Thoi gian phan tmg c6 thé thay dbi phu thudc vao chit phan Uung, dung
mdi hogc nhiét do phan tmg dwoc sir dung, nhung thong thuong 14 tir 0,5 dén 24 giv.
Budc 8

Hop chét (X) thu dugc bang cach cho hop chét (IX) tham gia phan Gng thuy
phéan dé tao amit trén mach bén & vi tri 7 v6i nhém amino, sau d6 xir 1y hop chat nay
bang axit hydrohalic nhu axit clohydric. Dung méi phan tng bao gdm, vi du, ete (vi
duy, anisol, dioxan, tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete),
este (vi du, etyl format, etyl axetat, n-butyl axetat, isopropyl axetat), hydrocacbon da
halogen hoa (vi dy, diclometan, cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-
hexan, benzen, toluen), amit (vi du, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), keton (vi dy, axeton, metyl etyl keton), nitril (vi
du, MeCN, propionitril), nitro (vi dy, nitrometan, nitoretan, nitrobenzen),
dimetylsulfoxit, nuéc, va dung mdi hdn hop dugc chon tir hai hoac nhiéu loai dung
mdi. Nhiét d6 phan ing théng thudng nam trong khoang tir khoang -100°C dén 100°C,
t6t hon 13 tir khoang -50°C dén 50°C, tét hon nita 14 tir khoang -40°C dén 30°C. Thoi
gian phan tng c6 thé thay dbi phu thudc vao chét phén Ung, dung moi hodc nhiét do
phan tng dugc st dung, nhung thong thudng 1a tir 0,5 dén 24 gio.
2) Diéu ché mach bén & vi tri 7: Téng hop hop chét (XII).
Buéc 9

Hop chét (X) duoc tham gia phan {mg ngung tu v6i hop chét (XI) @ thu duoc
hop chét (XII). Dung mdi phan Ung bao gém, vi du, nuédc, ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi du, etyl
format, etyl axetat, isopropyl axetat), hydrocacbon da halogen héa (vi du, diclometan,
cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen, toluen), cic amit
(vi du, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon),
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keton (vi dy, axeton, metyl etyl keton), nitril (vi du, MeCN, propionitril),
dimetylsulfoxit, nuéc, va dung méi hdn hop ciia né.

Nhiét d0 phan Gng thong thudng nim trong khoang tir khoang -100°C dén
100°C, t6t hon 1a tir khoang -80°C dén 80°C, tt hon nira 1a tir khoang -60°C dén
50°C. Thoi gian phan tng c6 thé thay dbi phu thudc vao chit phadn tng, dung moi
hodc nhiét 6 phéan ung dugc st dung, nhung thong thuong 1a tir 0,5 dén 24 gio.

3) Piéu ché mach nhanh & vj tri 3: Téng hop hop chét (1)
Budce 10

Hop chét (I’) thu duoc bang cach cho hop chét (XII) tham gia phan tng thé véi
hop chét (XIII) va sau d6 thuc hién phén Ung khir nhém bao vé. Dung méi phan tng
dugc st dung trong phan {mg giita hop chat (XII) va hop chét (XIII) bao gom, vi du,
ete (vi du, dioxan, tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete),
este (vi du, etyl format, etyl axetat, isopropyl axetat), hydrocacbon da halogen héa (vi
dy, diclometan, cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen,
toluen), amit (vi du, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-
metylpyrolidon), keton (vi du, axeton, metyl etyl keton), nitril (vi du, MeCN,
propionitril), dimetylsulfoxit, nudc, va dung mdi hdn hgp clia né. Nhiét o phan img
thong thudng nim trong khoang tir khoang -100°C dén 100°C, tét hon 14 tir khoang -
80°C dén 80°C, tét hon nita 14 tir khoang -20°C dén 30°C. Thoi gian phan tng ¢6 thé
thay d6i phu thudc vao chit phan irng, dung moi hodc nhiét do phan tng dugc st
dung, nhung thong thudng 1a tir 0,5 dén 24 gio.

Nhoém bao v¢ duge st dung trong phan tng néu trén nhu nhém bao vé amino,
nhém bao v€ hydroxy, v.v... bao g(‘)m, vi dy, cdc nhém bao vé dugc md ta trong
Protective Groups in Organic Synthesis, ctia tic gia T. W. Greene, John Wiley & Sons
Inc. (1991), v.v... Cac phuong phap dé dwa vao va loai bé nhom bao vé 14 céc phuong
phap thong thudng duge st dung trong hoa hoc hitu co tdng hop (xem, vi du, cac
phuong phap duge md ta trong Protective Groups in Organic Synthesis, cuia tc gia T.
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W. Greene, John Wiley & Sons Inc. (1991)), v.v..., hoic ¢6 thé thu dugc theo phuong
phap cai bién ciia n6. Ngoai ra, nhém chirc chtra trong mdi phan tir thé c6 thé bién ddi
theo phuong phép da biét (vi du, cac phuong phép dugc mo ta trong Comprehensive
Organic Transformations, cuia tac gia R. C. Larock (1989), v.v...) cing véi cac
phuong phéap diéu ché néu trén. Mot sb hop chét theo sang ché c6 thé dugc sir dung
duéi dang chét trung gian tdng hop, tao ra din xudt méi. Céc chit trung gian va hop
chit mong doi dugc didu ché & mbi trong s& cac phuong phap didu ché néu trén c6 thé
dugc tach va dugc tinh ché bang phwong phap tinh ché thuong duoc st dung trong
hoa hitu co téng hop, vi duy, trung hoa, loc, chiét, rira, 1am khd, cd, két tinh lai, phép
sdc ky bat ky, v.v. Ngoai ra, cac chét trung gian c6 thé dugc tham gia phan tng tiép
theo ma khong cén tinh ché.

Céac vi du vé nhém bao vé amino bao gbm phtalimit, alkoxycacbonyl thép
(butoxycacbonyl (Boc) v.v...), alkenyloxycacbonyl thép (allyloxycacbonyl (Alloc),
v.v...), benzyloxycacbonyl, p-nitrobenzyloxycacbonyl, aralkanoyl tity y duoc thé (p-
nitrobenzoyl, v.v...), axyl (formyl, cloaxetyl, v.v...), aralkyl tuy y dugc thé (trityl,
v.v...), benzhydryl (BH), va tuong tu.

Céc vi du v& nhém bao vé hydroxy bao gdm alkoxycacbonyl thip nhu C1-C4
alkoxycacbonyl (vi dy, t-butyloxycacbonyl), alkoxycacbonyl thip da halogen hoa nhu
(C1-C3) alkoxycacbonyl da halogen hod (vi du, 2-iodo etyloxycacbonyl, 2,2,2-
tricloetyloxycacbonyl),  aryl-(thdp) alkoxycacbonyl  nhu  phenyl-(C1-C4)
alkoxycacbonyl tily ¥ ¢6 (cAc) phén tir thé trén vong benzen (benzyloxycacbonyl, o-
nitrobenzyloxycacbonyl, p-nitrobenzyloxycacbonyl, p-metoxybenzyloxycacbonyl), p-
metoxybenzyl (PMB), tri-alkylsilyl thdp nhu tri-(C1-C4) alkylsilyl (vi du,
trimetylsilyl, t-butyldimetylsilyl), metyl dwgc thé nhu C1-C4 alkoxymetyl (vi du,
metoxymetyl), C1-C4 alkoxy-(C1-C4) alkoxymetyl (vi du, 2-metoxyetoxymetyl), C1-
C4 alkylthiometyl (vi du, metylthiometyl), tetrahydropyranyl, va twong tu.

Phén tng khir nhém bdo vé néu trén dugc thuc hién trong dung mdi nhu
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tetrahydrofuran, dimetylformamit, dietyl ete, diclometan, toluen, benzen, xylen,
xyclohexan, hexan, cloform, etyl axetat, butyl axetat, pentan, heptan, dioxan, axeton,
axetonitril, hoic dung mdi hén hop ctia nd, st dung axit Lewis (vi du, AIC13, SnCl4,
TiCl4), axit protonic (vi du, HCl, HBr, H2SO4, HCOOH), va tuong tu.

Hop chét thu duoc bi bién dbi thém bang hoa chét, va bing cach d6 este, hoic
hop chit ma amino clia né trén vong thiazol hodc thiadiazol & vi tri 7 ctia né dugce bao

v€, hodc muoi duge dung, hodc solvat ctia né ¢6 thé dugce tong hop.

So d6 2
o) o 0
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Q\)LH s RS buoc (J\)LH S._R%  bugc2 Hzer_(S | R
P @ )y A
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2
v o7 op? a O 0P w O °F
o) o o
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trong do, P! va P? 1a c4c nhém bao vé; Y 1a nhom roi chuyén (vi dy, halogen (Cl, Br, I,
F), metansulfonyloxy, pe-toluensulfoxy); R5 14 alkyl thap; cac ky hiéu khac 1a nhu
dugce dinh nghia & trén.
(1) Téng hop hop chit (XV)
Buéce 1
Hop chét (V) duge cho phan tng v6i chit khir (vi du, photpho triclorua, photpho
tribromua), sau d6 xtr Iy chit thu duoc bing axit hydrohalic nhu axit clohydric, v.v...

dé thu duoc hop chit (IX).
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Dung méi phan ting bao gdém, vi dy, ete (vi du, dioxan, tetrahydrofuran, dietyl
ete, tert-butyl metyl ete, diisopropyl ete), este (vi du, etyl format, etyl axetat,
isopropyl axetat), hydrocacbon di halogen hoa (vi du, diclometan, cloform, cacbon
tetaraclorua), hydrocacbon (vi du, n-hexan, benzen, toluen), amit (vi du, formamit,
N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton (vi du, axeton,
metyl etyl keton), nitril (vi du, MeCN, propionitril), dimetylsulfoxit, nuéc, va dung
moi hdn hop clia né.

Nhiét do phan ng thong thudng nam trong khoang tir khoang -100°C dén
100°C, t8t hon Ia tir khoang -80°C dén 80°C, t&t hon nita 1a tir khoang -20°C dén
60°C. Thoi gian phén tUng c6 thé thay déi phu thudc vao chit phan tng, dung méi
hodc nhiét do phan ing dugc st dung, nhung thong thuong 14 tir 0,5 dén 24 gio.
Budc 2

Hop chét (XV) thu dugc bang cach cho hop chit (XIV) tham gia phan Ung
thity phan dé tao amit trén mach bén & vi tri 7 thanh nhém amino, sau d6 xir 1y hop
chat v6i axit hydrohalic nhu axit clohydric. Dung méi phan tmg bao gbm, vi du, ete
(vi du, anisol, dioxan, tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete),
este (vi du, etyl format, etyl axetat, n-butyl axetat, isopropyl axetat), hydrocacbon da
halogen hoa (vi dy, diclometan, cloform, cacbon tetaraclorua), hydrocacbon (vi dy, n-
hexan, benzen, toluen), amit (vi du, formamit, N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidon), keton (vi du, axeton, metyl etyl keton), nitril (vi
du, MeCN, propionitril), nitro (vi du, nitrometan, nitoretan, nitrobenzen),
dimetylsulfoxit, nuéc, va dung moi hon hop dugc chon tir hai hodc nhiéu loai trong sb
cac dung mdi. Nhiét do phan tmg thong thuong nam trong khoang tir khoang -100°C
dén 100°C, t6t hon 1a tir khoang -50°C dén 50°C, tét hon nita 1a tir khoang -40°C dén
30°C. Thoi gian phan tng c6 thé thay ddi phu thudc vao chit phéan Ung, dung moi
hodc nhiét do phan ing dugc st dung, nhung thong thudng 14 tir 0,5 dén 24 gio.

2) Piéu ché mach bén & vi tri 7: Téng hop hop chét (XVII).
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Buéc 3

Hop chét (XV) dugc tham gia phan @mg ¢b v6i hop chét (XI) dé thu dugc hop
chét (XVI). Dung moi phan tng bao gém, vi du, nuéc, ete (vi du, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi du, etyl
format, etyl axetat, isopropyl axetat), hydrocacbon d3 halogen hoa (vi dy, diclometan,
cloform, cacbon tetaraclorua), hydrocacbon (vi dy, n-hexan, benzen, toluen), amit (vi
dy, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton
(vi du, axeton, metyl etyl keton), nitril (vi du, MeCN, propionitril), dimetylsulfoxit,
nuéc, va dung méi hdn hop ciia noé.

Nhiét d6 phan tmg théng thudng nim trong khoang tir khoang -100°C dén
100°C, tét hon la tir khoang -80°C dén 80°C, t6t hon nita 1a tir khoang -60°C dén
50°C. Thoi gian phan g c6 thé thay dbi phu thudc vao chit phan tng, dung moi
hodc nhiét do phan ung dugc st dung, nhung thong thudng 14 tir 0,5 dén 24 giv.
Budc 4

Hop chit (XVII) thu dugc bing cach cho hop chit (XVI) tham gia vao phan
ting oxy hoa str dung chét oxy hoa da biét véi chuyén gia trong linh vuc nay (vi du,
m-cloperbenzoic, axit axetic peroxit).

Dung mo6i phan ting bao gém, vi du, ete (vi du, anisol, dioxan, tetrahydrofuran,
dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi duy, etyl format, etyl axetat, n-
butyl axetat, isopropyl axetat), hydrocacbon d4 halogen héa (vi du, diclometan,
cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen, toluen), amit (vi
dy, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-metylpyrolidon), keton
(vi duy, axeton, metyl etyl keton), nitril (vi du, MeCN, propionitril), nitro (vi du,
nitrometan, nitoretan, nitrobenzen), dimetylsulfoxit, nuéc, va dung moéi hdn hop duogc
chon tir hai hodc nhiéu loai dung méi. Nhiét d6 phan ing thong thudng nim trong
khoang tir khoang -100°C dén 100°C, t6t hon 14 tir khoang -80°C dén 50°C, tét hon
nita 12 tir khoang -60°C dén -30°C. Thoi gian phan tmg c6 thé thay dbi phu thudc vao
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chat phan g, dung méi hodc nhiét do phan ung dugc st dung, nhung thong thudng
dugc thuc hién trong 0,5 dén 24 gio.
Hop chét thu dugc (XVII) ¢6 thé dugc tinh ché bang sic ky cot dé thu duge ting chét
ddng phén 1ap thé 2-metyl.
3) Piéu ché mach nhanh & vi tri 3: Téng hop hop chit (I)
Budc 5

Hop chit (I’) thu duge biang cach cho hop chit (XVII) vao phan tng thé véi
hop chit (XIII) bang phuong phap da biét v6i ngudi c6 hidu biét trung binh trong linh
vuc, sau d6 khir né bang chit khir da biét v6i ngudi 6 hidu biét trung binh trong linh
vuc nay (vi dy, photpho clorua, photpho tribromua), va sau d6 dua n6 vao phan tng
khtr nhém bao v€. Dung moi phan tng bao gém, vi dy, ete (vi du, anisol, dioxan,
tetrahydrofuran, dietyl ete, tert-butyl metyl ete, diisopropyl ete), este (vi du, etyl
format, etyl axetat, n-butyl axetat, isopropyl axetat), hydrocacbon di halogen hoa (vi
dy, diclometan, cloform, cacbon tetaraclorua), hydrocacbon (vi du, n-hexan, benzen,
toluen), amit (vi du, formamit, N,N-dimetylformamit, N,N-dimetylaxetamit, N-
metylpyrolidon), keton (vi du, axeton, metyl etyl keton), nitril (vi du, MeCN,
propionitril), nitro (vi du, nitrometan, nitoretan, nitrobenzen), dimetylsulfoxit, nudc,
va dung méi hén hop dugc chon tir hai hodic nhiéu loai dung moi. Nhiét d6 phan ting
thong thuomg ndm trong khoang tir khoang -100°C dén 100°C, tét hon 1a tir khoang -
80°C dén 50°C, tét hon nifa 1 tir khoang -40°C dén 0°C. Thoi gian phan tng c6 thé
thay ddi phu thudc vao chét phan tng, dung mdi hodc nhiét do phan tng dugc s

dung, nhung thong thuong 1a tir 0,5 dén 24 gio.
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trong do, P? 14 c4c nhoém béo v€; Y la nhom roi chuyén (vi dy, halogen (Cl, Br, I, F),
metansulfonyloxy, pe-toluensulfoxy); cac ky hiéu khac 1a nhu dugc dinh nghia & trén.
(1)  Tbng hop hop chit (1)

Buée 1

Hop chét (XVIII) thu dugc bing phan img giita hop chit (XI) va hop chét (I-H) theo
quy trinh twong tw duwgc mo ta trong budce 9 ciia so dd 1.

Buéc 2

Hop chét (I) thu dugc bing phan ting giita hop chit (XVIII) va hop chét (XIII)
theo quy trinh twong tu duge mo ta trong budc 10 clia so d 1.

Céc hop chit theo sang ché co phd hoat tinh khang vi sinh vat rdng, va c6 thé
dugc st dung dé phong ngira hodc didu tri nhidu loai bénh do vi khuén 1a nguyén
nhan gy bénh trong nhiéu loai déng vét c6 va bao gdm ca nguoi, vi dy, cac bénh
nhiém khudn dudng khéng khi, bénh nhidm khuin hé théng tiét niéu, bénh nhidm
khuan hé théng ho hip, nhiém khudn huyét, viém than, viém tai mat, bénh nhidm
khuén khoang miéng, viém ndi mac tim, viém phdi, viém té bao tay xuong, viém tai
gilta, viém rudt, viém mu mang phdi, bénh nhiém khuin do vét thuong, bénh nhiém

trung co hoi, v.v...
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Céc hop chét theo sang ché c6 hoat tinh khang vi sinh vat cao cu thé 1a khang
lai vi khudn Gram am, tot hon 13, vi khudn Gram am thu(f)ckhuén enterovi (E. coli,
Klebsiella, Serratia, Enterobacter, Citrobacter, Morganella, Providencia, Proteus,
v.v...), vi khudn Gram am khu trai & hé ho hap (Haemophilus, Moraxella, V.v...), va vi
khudn Gram 4m khong lén men glucoza (Pseudomonas aeruginosa, Pseudomonas
khong phai P. aeruginosa, Stenotrophomonas, Burkholderia, Acinetobacter, v.v...).
Céc hop chét c6 tinh én dinh khéang lai beta-lactamaza thudc cac nhém A, B, C va D
ma do céc vi khudn Gram 4m nay sinh ra, va ¢ hoat tinh khang vi sinh vét cao khang
lai vi khuén Gram a4m khéng thubc beta-lactam, nhu vi khuin sinh ESBL, v.v... Cac
hop chit nay cuc ky én dinh khang lai metallo-beta-lactamaza thudc nhém B bao gbm
cu thé 1a IMP, dang VIM, dang L-1, dang v.v... Vi thé, cic hop chét nay c6 hi€u qua
khang lai nhiéu loai vi khudn Gram a4m khéng thudc beta-lactam bao gdm xephem va
carbapenem. Ngoai ra, cdc hop chéit theo sang ché c6 hoat tinh khang vi sinh vit
khang lai vi khudn Gram dwong bao gdm Staphylococcus aureus khang methixilin
(MRSA), Streptococcus pneumoniae khang penixilin (PRSP), v.v... Con tt hon nita
1a cac hop chét c6 céc dic tinh dong luc hoc trong co thé, nhu néng d6 mau cao, thoi
gian tac dung kéo dai, va/hoic di tri mo dang ké. Tt hon nita 14 céac hop chit 1a an
toan xét vé tac dung phy, nhu s6t va doc tb gdy hai than. Tt hon nita 13 cac hop chét
c6 kha ning hoa tan trong nudc cao, va vi thé dic biét dugc uu tién khi lam thube
tiém.

Céc hop chét theo sang ché c6 thé dugc si dung qua dudng miéng hodc ngoai
dudng ti€u héa. Cac hop chit theo sang ché, khi dugc sir dung qua dudng miéng, ¢
thé duoc sir dung & dang liéu ding bét ky ctia cac ché phim thong thuong, vi du,
thubc thé rin nhu vién nén, bot, hat, vién nang, v.v...; thude dang dung dich; thude
huyén phu c6 dau; hoic thudc thé léng nhu sir6 hodc con ngot. Cac hop chét theo
séng ché, khi dugc st dung ngoai dudng tidu hod, cé thé duge su dung dudi dang
thudc tiém duoc tao huyén phu dang nuéc hodc dang dau, hodc thubc nhé miii. Trong
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viéc bao ché ché phdm, ta dugc thong thudng, chat két dinh, chit boi tron, dung moi
nuéce, dung moi dau, chét 1am nhii tuong, chit tao huyén phu, chit bao quén, chét én
dinh, v.v... c6 thé ty y duoc sir dung. Ché pham theo sang ché dugc bao ché bing
cach két hop (vi duy, trdn) lwong hiru hiéu diu tri cﬁa hop chét theo sang ché vé6i chat
mang hozc chat pha logng dugc dung.

Céc hop chit theo sang ché c6 thé dugc sir dung hodc ngoai duong tiéu hoa
hoic qua dudng miéng duéi dang thudc tiém, vién nang, vién nén, va hat, va t6t hon
1a duge st dung du6i dang thude tiém. Lidu ding cua hop chét nay thong thudng co
thé 14 khoang 0,1 dén 100 mg/ngay, t6t hon 13, khoang 0,5 dén 50 mg/ngay tinh trén 1
kg trong lwong co thé bénh nhan hoic dong vat, néu mudn, dugc chia thanh 2 dén 4
1an mét ngay. Cac chét mang khi dugc sir dung trong thudc tiém 13, vi du, nuée cét,
nuée mudi, v.v..., va bazo va tuong tu ¢ thé duoc sir dung dé didu chinh do pH. Khi
dugce st dung dudi dang vién nang, hat, hodc vién nén, chat mang co thé 1a cac ta
dugc da biét (vi du, tinh bot, lactoza, sucroza, canxi cacbonat, canxi photphat, v.v...),
chit két dinh (vi dy, tinh bot, gbm acacia, carboxymetyl xenluloza, hydroxypropyl
xenluloza, xenluloza tinh thé, V.V...), chat 1am tron (vi du, magie stearat, bdt tan,
V.V...), V.V...

Phuong phap chung

Trir khi ¢6 luu ¥ khac, tit ca cac nguyén lidu ban du thu duoc tir cac nha cung
cap thuong mai va duoc st dung ma khong can tinh ché. Trir khi c6 chi din khéc, tét
ca cic nhiét do dugc thé hién bing °C (d9 bach phan). Trur khi c6 chi din khéc, tit ca
cac phan ung dugc tién hanh trong khi quyén tro & nhiét d6 xung quanh.

Tét ca céc nhiét d0 duoc thé hién bing dd bach phan, tit ca dung méi ¢6 do
tinh khiét cao nhét va tt ca cac phén g dugc thuc hién dudi cac didu kién kho trong
khi quyén argon (Ar) hoic nito (N2) khi cén thiét.

Quang phd 1H NMR (dudi ddy duge goi la "NMR") dugc ghi trén quang phd
ké Brucker AVANCE-400. CDCI3 la dotoricloform, d6-DMSO la
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hexadotoridimetylsulfoxit, D20 1a dotori oxit, va CD30D la tetradotorimetanol. Cac
dd chuyén dich hoa hoc dugc biéu thi bﬁng phén triéu (ppm, 8 don vi). Cac hﬁng sb
tuong tac co6 don vi hec (Hz). Cac kiéu tach md ta tinh da hoi biéu kién va duoc biéu
thi Ia s (vach don), d (vach doi), t (vach ba), q (vach bén), quint (vach ndm), m (nhiéu
vach), br (vach rong).

Phd khéi duoc chay trén hé Waters Open Architecture System, hé phéan tich
UPLC SQD MS. Hop chét dugc phén tich bing cach sit dung cdt pha ddo nghich, vi
du, Xbridge-C18, Sunfire-C18, Thermo Nudcuasil/Nuécuasil C18, Acquity HPLC
C18, Acquity UPLC BEH C18, Shim-pack XR-ODS, Thermo Hypersil Gold dugc rita
giai bang cach sir dung gradien axetonitril va nuéc véi ty 1& phan trim iow cua chét
cai bién axit nhu TFA 0,02% hoic axit formic 0,1%.

HPLC phan tich dugc chay bang cach st dung hé Agilent (1100 series) voéi
viéc do tia UV c6 bude séng bién ddi bang cach sir dung cot Luna C18 va rira giai
bang gradient axetonitril/nuwéc chira chit cai bién 0,05% hodc 0,1% TFA (duoc bd
sung vao tung dung moi). |

Trir khi ¢6 chi din khac, sdc ky c6t nhanh duoc chay trén Teledyne Isco
Combiflash RF st dung céc cot flash Redi-Sep ding mdt 1an (pha tinh thudng hodc
dao dugc biéu thi), v may do c6 do dai budc song UV & 254nm. Nhua hép phu
styrenic, DIATON™ HP20SS, dugc sit dung d& hoan tit va viéc tinh ché chét ddng
dang xephalosporin, va dugc goi don gian 1a nhya HP20SS trong cac vi du dudi day.
Vi du thye hién siang ché

Sau day, sang ché duge mo ta chi tiét hon béng céc vi duy, vi du tham khao, vi
du thir nghiém va vi du bao ché. Tuy nhién, sang ché khong dugc hidu 12 bi gi¢i han &
cac vi du nay.

Nghia ctia c4c tir viét tit dugc mé ta dudi day.

Ac: Axetyl

Allooc: Allyloxycacbonyl

-42-



21336

BH hodc Bzh: Benzhydryl

Boc: tert-Butoxycacbonyl

Bn: Benzyl

Bt: benzotriazol

Cbz: carbobenzoxy

DMEF: N,N-dimetylformamit
EDC: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
Et: Etyl

HOBt: 1-hydroxybenzotriazol
i-Pr: isopropyl

mCPBA: axit m-cloperoxybenzoic
Me: metyl

ODS: Octadecylsilyl

PMB: para-Metoxybenzyl

TBS : tert-butyldimetylsilyl

t-Bu: tert-butyl

TFA: axit trifloaxetic

Tr: Trityl

WSCD: N-etyl-N'- (3-dimetylaminopropyl)carbodiimit
rt: nhiét d§ trong phong

TFA: axit trifloaxetic

THEF: tetrahydrofuran

DCM: diclometan

MeOH: metanol

EA hodc FtOAc: etyl axetat

Pd/C: paladi trén cacbon

NaBH(OACc);: natri triaxetoxyborohydrua
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Pd,(dba);: tris(dibenzylideneaxeton)dipaladi (0)
XPhos: dixyclohexyl[2',4',6'-tris(1-metyletyl)-2-biphenylyl]phosphan
SEMCI: 2-(trimetylsilyl)etoxymetyl clorua
CDI: 1,1'-cacbonyldiimidazol
AICl;3: nhém clorua
LAH: liti nhém hydrua
DIBAL-H: diisobutylnhdm hydrua
PyBOP: (benzotriazol-1-yloxy)tripyrolidinophotphoni hexaflophotphat
HATU: 2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouroni
hexaflophotphat(V)
DIPEA hodc DIEA: diisopropyletylamin
K,CO;s: kali cacbonat
TMS: tetrametylsilan
CDCl;: deuteriocloform
CD;0D: tetradotorimetanol
DMSO-dj: hexadotoridimetylsulfoxit
Vi du tham khao 1: Téng hop hop chét X-1
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Bude (1): Hop chét X-1a — Hop chét X-1b
Hop chéit X-1a (26,47g, 51,2mmol) ma dugc téng hop theo cach téng hop

trong US4463172A1 duoc hoa tan trong dioxan (200ml), va sau d6 bd sung vao d6
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dung dich axit clohydric 4mol/l trong dioxan (25,6ml, 102mmol) & nhiét do trong
phong. Hon hop dugc khudy & nhiét dd trong phong trong 1 gio. Hdn hop phan tng
dugc co dudi ap suit gidm. Sau do, chét rin két tua thu duoc béng cach loc, va dugc
rira bang diisopropyl ete/ diclometan d& thu dugc hop chét X-1b (21,1g, 75%).
'H-NMR (CDCl3) §: 7,37-7,26 (11H, m), 7,03-6,99 (2H, m), 6,87 (1H, s), 6,36 (1H, d,
J = 8,7 Hz), 5,63-5,59 (1H, m), 5,23-5,20 (2H, m), 4,31 (1H, d, J = 12,3 Hz), 4,09
(1H, d, J= 12,3 Hz), 3,86 (2H, s), 1,99 (3H, s).
Budc (2): Hop chét X-1b — Hop chit X-1c¢

Hop chat X-1b (5,53g, 10mmol) duge hoa tan trong diclometan (60ml), va sau
d6 bd sung nho giot dung dich axit m-cloperoxybenzoic (3,45g, 13mmol) trong
diclometan (40ml) vao d6 & -40°C. Hon hop nay dugc khudy & -40°C trong 1 gio.
Hdn hop phan tmg duge pha lodng bing dung dich nuéc natri thiosulfat, sau d6 duoc
tach va dugc rira bang dung dich natri hydro cacbonat bdo hoa, va dugc lam kho bing
magie sulfat. Magie sulfat dugc loc, va sau d6 chét 1ong duoc cd dudi &p sut giam.
Sau d6, chit rin két tda thu duoc béng cach loc, va duoc rira béng metanol dé thu
dugc hop chét X-1c (3,79g, 67%).
MS(M+1) =569
Buéc (3): Hop chét X-Ilc — Hop chit X-1d

Hop chét X-1c (3,79g, 6,6mmol) dugc hoa tan trong dimetylformamit (35ml),
va sau d6 bd sung photpho triclorua (1,7ml, 20mmol) vao d6 & -50°C. Hon hop nay
dugc khudy & -20°C trong 30 phat. Hon hgp phan ting dugc pha lodng bang nuéc va
etyl axetat, sau d6 dugc tach va duoc rira béng nudce va dung dich mubi bdo hoa, va
duogc lam kho béng magie sulfat. Magie sulfat dugc loc, va sau d6 chét long dugc ¢
dudi ap suét giam. Chéit 1ong chira hop chét dwgc cho chay sic ky cot silica gel dé rira
giai hop chit mong mudn bing hexan/etyl axetat. Phan doan chira hop chit mong
mudn dugc ¢d dudi p suit giam dé thu dugc hop chit X-1d (1,98g, 54%).
MS(M+1) =553
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Budc (4): Hop chit X-1d — Hop chét X-1e

Photpho pentaclorua(1,47g, 7,immol) dugc tao huyén phu trong diclometan
(20ml), va sau d6 bd sung pyridin (0,63ml, 7,8mmol) va hop chit X-1d (1,95g,
3,5mmol) vao d6 & 0°C. Hon hgp dugc khudy & 0°C trong 1 gid. Sau d6 bd sung
metanol (10ml) vao d6 & -40°C. Hon hgp dugc khudy & 0°C trong 30 phut. Hdn hop
ndy duogc pha lodng bang dung dich natri hydro cacbonat bdo hoa va diclometan, sau
d6 dugce tach va duge 1am kho bing magie sulfat. Magie sulfat duge loc, va sau d6 bd
sung etyl axetat (20ml) va c6 dudi ap sudt giam dé thu duoc dung dich etyl axetat
chira hop chit X-1e. Dung dich nay dugc st dung & nguyén trang, ma khong cén tinh
ché, & phan ung tiép theo.
Budée (5): Hop chét X-1e + Hop chét X-1f — Hop chét X-1g, hop chit X-1h

Hop chét X-1f (1,82g, 4,2mmol) va trietylamin (0,68ml, 4,9mmol) dugc hoa
tan trong dimetylaxetoamit (20ml), va sau d6 bd sung metansulfonyl clorua (0,36ml,
4,6mmol) vao d6 & —20°C. Hon hop nay dugc khudy & -10°C trong 20 phit. B sung
pyridin (0,57ml, 7,1mmol) va hdn hgp phan g vao dung dich etyl axetat chira hop
chat X-1e (3,5mmol) & 0°C. Hdn hgp dugc khudy & 0°C trong 20 phut. Hon hop phan
ting dugc pha lodng biang nudc va etyl axetat, sau d6 dugc tach va duoc rira bang
nude va dung dich mudi bdo hoa, va duogc lam kho béng magie sulfat. Magie sulfat
duoc loc, va sau d6 chit long duoc cd dudi ap suét giam. Chét 16ng chira hop chét
dugc cho chay sic ky cdt silica gel dé ria giai hop chit mong mudn bang hexan/etyl
axetat. Phan doan chira hgp chit mong muén dugc c6 dudi ap suét giam dé thu duoc
hop chit X-1g (0,13g, 4,4%), hop chét X-1h (1,17g, 40%).
Hop chét X-1g
'H-NMR (CDClg) o: 8,18-8,16 (2H, m), 7,42-7,30 (11H, m), 6,93 (1H, s), 6,03 (1H,
dd, J=9,0, 5,0 Hz), 5,23 (1H, d, /= 5,0 Hz), 4,83 (1H, d, /= 12,3 Hz), 4,21 (1H, d, J
=12,3 Hz), 4,01 (1H, q, J= 7,2 Hz), 1,64 (3H, s), 1,61 (3H, s), 1,57 (3H, d, J=. 7,2
Hz), 1,53 (94, s), 1,41 (9H, s).
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hop chit X-1h
'H-NMR (CDCl;) 8: 8,22-8,19 (2H, m), 7,46-7,30 (11H, m), 7,01 (1H, s), 6,13 (1H,
dd, J=9,0, 5,1 Hz), 5,19 (1H, d, J= 5,1 Hz), 4,43 (1H, d, J=11,5 Hz), 4,18 (1H, d, J
= 11,5 Hz), 3,85 (1H, q, J= 7,3 Hz), 1,63 (3H, s), 1,60 (3H, s), 1,58 (3H, d, J= 7,3
Hz), 1,53 (9H, s), 1,39 (9H, s).
Budc (6): Hop chit X-1g — Hop chit X-1

Hop chit X-1g (77,6g, 92mmol) duoc hoa tan trong tetrahydrofuran (770ml),
va sau d6 bd sung vao d6 natri iodua (41,5 g, 277mmol) ¢ 15°C. Dung dich thu dugc
dugc khudy & 15°C trong 1 ngdy. Hon hop phan tmg dugc pha lodng bing dung dich
natri bisulfit nuéc va etyl axetat, sau d6 duge tach va duge rira bang nudc va dung
dich mudi bdo hoa, va dugc lam kho b%lng magie sulfat. Magie sulfat duoc loc, va sau
d6 chét 16ng dugc cd dudi ap sudt giam dé thu dugc hop chat X-1 (85,2g, 99%). Hop
chét X-1g thu duoc duge sir dung nhu nguyén trang, ma khong can tinh ché, & phan
ting tiép theo.
'H-NMR (CDCl;) &: 8,24 (1H, d, J = 8,8 Hz), 7,42-7,29 (12H, m), 6,94 (1H, s), 5,94
(1H, dd, J= 8,8, 4,9 Hz), 5,27 (1H, d, J= 4,9 Hz), 4,97 (1H, d, J= 9,8 Hz), 4,07-4,00
(2H, m), 1,64 (3H, s), 1,61 (3H, s), 1,55-1,53 (12H, m), 1,41 (9H, s).
Vi du tham khao 2: Téng hop hop chét X-2
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Budc (1): Hop chét X-1e + Hop chit X-2a — Hop chét X-2b

Hop chit X-1e (8,3g, 15mmol) va hop chit X-2a (10,4g, 18mmol) dugc sir
dung dé tdng hop hop chit dich theo cach twong tw nhu & budce 4 va S cia vi du tham
khao 1.
Luong chét thu dugc: 10,4g,(70%)

'H-NMR (CDCl3) &: 8,27 (1H, d, J = 8,1 Hz), 8,09 (1H, s), 7,43-7,29 (11H, m), 7,23
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(2H, d, J = 8,5 Hz), 6,94 (1H, s), 6,82 (2H, d, J = 8,5 Hz), 5,92 (1H, dd, J= 8,1, 4,9
Hz), 5,36 (1H, dd, J = 8,4, 4,6 Hz), 5,23 (1H, d, J=4,9 Hz), 5,14 (1H, d, J= 11,9 Hz),
5,05 (1H, d, J= 11,9 Hz), 4,85 (1H, d, J= 12,3 Hz), 4,23 (1H, d, J = 12,3 Hz), 4,00
(1H, q, J = 7,4 Hz), 3,76 (3H, s), 2,92 (1H, dd, J = 16,4, 8,4 Hz), 2,83 (1H, dd, J =
16,4, 4,6 Hz), 1,57 (3H, d, J= 7,4 Hz), 1,54 (9H, s), 1,41 (9H, s).
Budc (2): Hop chéat X-2b — Hop chéit X-2

Hop chit X-2b (10,4g, 11mmol) dugc st dung dé téng hop hop chét dich theo
cach tuong tu nhu & budce 6 cua vi du tham khao 1.
Luong chét thu dugc: 10,7g,(95%)
'H-NMR (CDCl3) 8: 8,30 (1H, d, J= 7,9 Hz), 8,11 (1H, s), 7,44-7,29 (11H, m), 7,23
(2H, d, J= 8,7 Hz), 6,95 (1H, s), 6,82 (2H, d, J= 8,7 Hz), 5,84 (1H, dd, /= 17,9, 4,8
Hz), 5,37 (1H, dd, J= 8,3, 4,8 Hz), 5,27 (1H, d, J= 4,8 Hz), 5,14 (1H, d, J= 11,8 Hz),
5,05 (1H, d, J= 11,8 Hz), 4,99 (1H, d, J= 9,8 Hz), 4,06-4,01 (2H, m), 3,76 (3H, s),
2,92 (1H, dd, J= 16,4, 8,3 Hz), 2,84 (1H, dd, J = 16,4, 4,8 Hz), 1,54-1,52 (12H, m),
1,41 (9H, s).
Vi du tham khao 3: Téng hop hop chét X-3 va X-24
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Budc (1): Hop chét X-3a — Hop chit X-3b — Hop chét X-3c¢

Bd sung axit peraxetic (19,82g, 102mmol, 37% trong lugng) vao dung dich
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chira hop chit X-3a (50g, 97mmol) di dugc lam lanh trude, ma duge téng hop theo
cach téng hop trong tai liéu Tetrahedron Letter, 37, 1971-1974 (1996), trong
diclometan (450ml) & -10 °C. Hon hop nay duoc khudy & tir -10 dén -5 °C. B sung
dung dich natri bisulfit (12,1g, 116mmol) vao hdn hop thu duoc trong nuéc (200ml).
B sung nuéc (150ml) vao hdn hop nay, va sau do 16p hitu co duge tach. Ldp hitu co
dugc rira bang nuéc (250ml), dung dich nudc natri clorua 10% (250ml). Cac 16p nude
1an lugt dwoc chiét bing diclometan (150ml). Céc 16p hitu co két hop duge lam khd
bing magie sulfat va dugc loc. B sung dimetylformamit (200ml) vao chét da loc va
sau d6 dung dich dugc lam co. Chit cin dugc cho vao binh phan Ung co
dimetylformamit (30ml) va sau d6 bd sung formaldehyt (15,7g, 194mmol, 37% trong
lugng) va dimetylamin hydroclorua (7,89g, 97mmol) vao dung dich. Hon hop duoc
khudy & 60 °C trong 3 gid va sau d6 dwoc lam lanh trong bdn nuéc da. B sung nhé
giot nude (250ml) vao hdn hop trong 8 phit. Hén hop thu duge dugce khudy trong 3,5
gid. Chéit két tia thu dugc bang cach loc va dugc rira bang nude (250ml) va etanol
(250ml). Chét rén dwoc lam kho trong khong khi trong 3 ngay dé thu dugc hop chit
X-3c (48,5g, 92%).
'H-NMR (DMSO-Dy) &: 8,61 (1H, d, J = 8,3 Hz), 7,39-7,35 (3H, m), 6,98-6,93 (4H,
m), 6,40 (1H, s), 6,21 (1H, s), 5,95 (1H, dd, J = 8,3, 5,1 Hz), 5,31-5,26 (2H, m), 5,21
(1H, d, J= 11,9 Hz), 5,07 (1H, d, J= 5,1 Hz), 4,74 (1H, d, J= 12,5 Hz), 3,91 (1H, d,
J=15,4 Hz), 3,83 (1H, d, J= 15,4 Hz), 3,75 (3H, s), 1,96 (3H, s).
Budc (2): Hop chit X-3¢ — Hop chét X-3d — Hop chit X-3e

B6 sung kém (15,01g, 230mmol) véi diclometan (15ml) vao huyén phi chua
hop chit X-3c¢ (25,0g, 45,9mmol) da dugc lam lanh trong 1,4-dioxan (175ml) va
diclometan (50ml) trong bdn nuwéc da. BS sung nho giot axit clohydric dam dac
(19,1ml, 230mmol, 12 M) vio hdn hop trong bdn nudc da trong 45 phut va sau d6 rira
bang diclometan (10ml). Hon hop duoc khudy trong bdn nudc da trong 1 gio, va sau
d6 dugc loc qua Celite va duoc ria bﬁng diclometan (300ml). Chét loc duoc rira lién
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tiép bang nude (500ml) va nudce (125ml). Cac 16p nudc lan lugt duge chiét bang
diclometan (75ml). C4c 16p hitu co két hop duge lam khod bang magie sulfat, dugc loc
va duoc cd. Chét can duoc hoa tan béng 1,4-dioxan (75ml) dé loai bo diclometan va
sau d6 dugc lam lanh trong bon nudc d4. B sung axit clohydric trong 1,4-dioxan
(23,0ml, 4M) vao hdn hgp va sau d6 khudy trong bdn nudc da trong 2 gio. Bb sung
isopropyl ete (122ml) vao hdn hop thu dwoc va khudy trong bdn nudce da trong 1,5 gio.
Chat két tiia thu dwoc bang cach loc va duoc rira bang isopropyl ete. Chit rin dugc
1am kho trong khong khi qua dém dé thu duoc hop chit X-3¢ (15,3 g, 58%).
'H-NMR (DMSO0-Dy) &: 9,27 (1H, d, J = 7,8 Hz), 7,38-7,34 (3H, m), 6,97-6,92 (4H,
m), 5,48 (1H, dd, J= 7.8, 3,8 Hz), 5,19 (1H, d, J = 3,8 Hz), 5,15-5,08 (3H, m), 4,64
(1H, d, J=12,2 Hz), 4,31 (1H, d, J= 12,2 Hz), 3,77-3,74 (5H, m), 2,04 (3H, s).
Budc (3): Hop chét X-3e — Hop chét X-3f

B& sung nho giot axit peraxetic (18,4g, 94mmol, 39% trong lwong) vao huyén
phu chtra hop chit X-3e (50,0g, 94mmol) dugc lam lanh tir trude trong diclometan
(500ml) trong bdn nudc da trong 10 phat. Hon hop dugc khudy trong bdn nuée da
trong 3 gid. B sung dung dich nu6c natri bisulfit (11,8g, 113mmol) trong nudc
(250ml). B6 sung thém nudc (250ml). Lép hitu co dugce ria bing nude (500ml) va
dung dich nuéc natri clorua 10% (500ml). Cac 16p nuée 1an lugt duge chiét bang
diclometan (50ml). Céc 16p hitu co két hop dugc cb trong khi thay thé dung méi véi
axetonitril bing cach bd sung hai 1dn (250ml, 100ml). B4 sung axetonitril (612ml) va
nuée (150ml) vao huyén phi con lai (xdp xi 250ml). B sung dung dich nudc natri
axetat 10% (100ml) vao hdn hop va sau d6 do pH 1a 6,29. Hon hop duoc khudy &
nhiét do trong phong trong khi theo doi do pH trong 1,5 gid. B sung 2mol/l axit
clohydric (24,5ml) dé dimng phéan tng. Chét khong tan thu duoc bang cach loc va dugc
ria b%lng nudce (200ml) va axetonitril (150ml). Chét rén duge 1am kho trong khong khi
trong 3 ngiy dé thu dugc hop chit X-3f (32,6g, 66%).
'H-NMR (DMSO-Dy) 8: 8,53 (1H, d, J = 8,3 Hz), 7,38-7,36 (3H, m), 6,97-6,93 (4H,
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m), 5,88 (1H, dd, J= 8,3, 4,9 Hz), 5,30 (1H, d, J= 12,0 Hz), 5,21 (1H, d, J= 12,0 Hz),
5,10 (1H, d, J= 4,9 Hz), 4,81 (1H, d, J = 12,3 Hz), 4,42 (1H, d, J = 12,3 Hz), 3,90-
3,79 (3H, m), 3,76 (3H, s), 1,61 (3H, d, J=7,5 Hz).
Budrc (4): Hop chét X-3f — Hop chat X-3g

B6 sung photpho triclorua (23,6g, 172mmol) vao huyén phil chira hop chét X-
31 (30,0g, 57,4mmol) d4 duoc lam lanh tir trude trong dimetylformamit (240ml) trong
khi khudy & -40 °C trong 10 phut. Hn hop dugc khudy & -35 °C trong 1 gid. BS sung
diclometan (300ml) va nuée (300ml) vao hdn hop thu duoc. Lép hitu co dugce tach,
va sau d6 dugc rira bang nude (300ml) va 10% dung dich nuéc natri clorua (300ml).
Céc 16p nuée 1an lugt duoc chiét bing diclometan (90ml). Céac 16p hitu co két hop
dugc lam khd biang magie sulfat, dugc loc va ¢o dén khoang 150ml. B sung 2-
propanol (180ml) vao huyén phii con lai va sau d6 huyén phu dugc c6 dén khoang
150ml mat 14n nira. B4 sung 2-propanol (14ml) va diisopropyl ete (120ml) vao chét
cin. Hdn hop dugc khudy trong 3 gid. Chit khong tan thu duge bang cach loc va
dugc 1am kho trong khong khi trong 3 ngay dé thu dugc hop chét X-3g(20,8g, 71%).
'H-NMR (DMSO-Dy) &: 9,21 (1H, d, J = 8,4 Hz), 7,38-7,34 (3H, m), 6,96-6,91 (4H,
m), 5,73 (1H, dd, J= 8,4, 5,0 Hz), 5,33 (1H, d, /= 5,0 Hz), 5,27 (1H, d, J= 11,9 Hz),
5,17 (1H, d, J= 11,9 Hz), 4,66 (1H, d, J= 12,0 Hz), 4,49 (1H, d, J = 12,0 Hz), 4,08
(1H, q, J=17,2 Hz), 3,75 (5H, s), 1,53 (3H, d, J=7,2 Hz).
Budc (5): Hop chét X-3g — Hop chit X-3h

B6 sung pyridin (3,43g, 43,4mmol) va hop chit X-3g (10,0g, 19,7mmol) vao
huyén phui chira photpho pentaclorua (8,21 g, 39,4mmol) di dugc lam lanh trude trong
diclometan (90ml) trong khi khudy & -5°C. Hn hop dugc khudy ¢ 10 dén 15°C trong
1 gio. Hon hop thu dugc duge rét vao metanol (25ml) da duoc lam lanh trude trong
bdn nudc da, va sau d6 bd sung nude (50ml). L6p hitu co dugc tach va dugc rira bing
nuée (100ml). Céc 16p nuée 1an lugt duge chiét bang diclometan (40ml). Cac 16p hitu
co két hop dugc lam khd bang magie sulfat, dugc loc. B& sung mono-hydrat cla axit
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p-toluensulfonic (3,75g, 19,7mmol) va etyl axetat (60ml) vao chét loc. Hon hop dugc
lam c6 dé loai bo diclometan. B sung etyl axetat (50ml) vao huyén phi con lai. Hon
hop duoc khudy & 35 °C, va sau d6 khudy trong bdn nuéc d4 trong 2,5 gid. Chit
khong tan thu dugce bang cach loc va duge rira bang etyl axetat. Chit rdn dugc lam
khd bing luu thong qua khong khi d& thu dwgc hop chit X-3h (7,30g, 63%).
'H-NMR (DMSO-Dy) 8: 9,02 3H, br s), 7,48 (2H, d, J= 7,7 Hz), 7,36 2H, d, J=8,3
Hz), 7,12 (2H, d, J= 7,7 Hz), 6,94 (2H, d, J = 8,3 Hz), 5,45 (1H, d, J= 5,0 Hz), 5,29-
5,17 (3H, m), 4,68 (1H, d, J= 12,0 Hz), 4,51 (1H, d, J= 12,0 Hz), 4,21 (1H, q, J= 7,2
Hz), 3,75 (3H, s), 2,29 (3H, s), 1,57 3H, d, J= 7,2 Hz).
Budrc (6): Hop chét X-3h + Hop chit X-1f — Hop chét X-3

B sung phenyl diclophotphat (6,84g, 4,82mmol) va N-metyl morpholin (7,65g,
76mmol) vao huyén phii chira hop chit X-1f dwoc lam lanh truée (9,29¢g, 21,6mmol)
va hop chit X-3h (12,0g, 21,6mmol) trong etyl axetat (120ml) & -40°C. Hén hop dugc
khudy & -40 °C trong 1,5 giv. BS sung 0,5mol/1 axit clohydric (130ml) dé dimg phan
tng. Lép hitu co dugce tich va duge rira bang nude (120ml), dung dich nuée natri
bicacbonat 5% (120ml), va dung dich nudc natri clorua 10% (120ml). Céac 16p nuée
1an lugt dugc chiét bang etyl axetat (60ml). Cac 16p hitu co két hgp dugc lam kho
béng magie sulfat, dugc loc va cd dé thu dugc nguyén li¢u tho (19,7g). 6,58¢g chét cin
tho duoc tinh ché bang sic ky cot silica gel duoc ria giai bing n-hexan va etyl axetat
dé thu dugc hop chét X-3 (5,77g).
‘lH-NMR (DMSO-Dg) 6: 11,84 (1H, s), 9,58 (1H, d, J = 8,3 Hz), 7,36 (2H, d, J = 8,2
Hz), 7,26 (1H, s), 6,94 (2H, d, J= 8,2 Hz), 5,87 (1H, dd, J= 8,1, 5,0 Hz), 5,40 (1H, d,
J=49 Hz), 5,26 (1H, d, J=11,8 Hz), 5,18 (1H, d, J= 11,8 Hz), 4,67 (1H, d, J= 12,2
Hz), 4,48 (1H, d, J = 12,0 Hz), 4,06 (1H, q, J=7,2 Hz), 3,76 3H, s), 1,52 3H, d, J =
7,2 Hz), 1,46-1,44 (15H, m), 1,39 (9H, s).
Budc (7): Hop chét X-3 — Hop chét X-24

Hop chit X-3 (25,6g, 30,0mmol) dugc sit dung d& tdng hop hop chét X-24
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theo cach tuong ty nhu & budce (6) cua vi du tham khao 1.

Luong chét thu duoc: 28,08g, (106%)

'H-NMR (CDCls) 8: 8,14 (1H, d, J = 8,9 Hz), 7,35-7,33 (3H, m), 6,91 (2H, d, J = 8,4
Hz), 5,91 (1H, dd, J= 8,9, 4,9 Hz), 5,27 (1H, d, J= 11,9 Hz), 5,21-5,18 (2H, m), 5,05
(1H, d, J= 10,4 Hz), 4,09-4,07 (2H, m), 3,82 (3H, s), 1,62 (3H, s), 1,60 (3H, s), 1,55
(3H, d, J=7,3 Hz), 1,53 (9H, s), 1,41 (9H, s).

Vi du 20: Téng hop hop chét I-20

H O c
7‘)\\(jiopwna N, N\'H‘\CEOPMB
HCI | EI
opmg N HCI N © OPMB
20c

20b

BOCHN’<\ M OPMB
L 5y “*%

#\COOt- COOBH

B°°HN’<\j\)L N. JL t :OPMB
—_—

J j;(' 3 OPMB
7\COOt g CO0BH &

20d

l*rm@m*@:

COO'Na €

H2N’<\

1-20
Bude (1): Hop chét 20a + Hop chit 20b — Hop chit 20c
Dung dich chira hgp chét 20a (1,00g, 2,19mmol) trong 1 diclometan (10ml) dugc
lam lanh bang d4, va bd sung DIEA (573pl, 3,28mmol) va diphenyl clophotphat
(681pl, 3,28mmol) vao d6. Chét 16ng dwgc khudy & 0°C trong 30 phut.
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Dung dich chtta hgp chét 20b (513g, 2,41mmol) trong 1 diclometan (10ml) duoc
lam lanh bang d4, va bd sung trietylamin(698ul, 5,03mmol) va dung dich photphat
vao d6. Sau khi khudy & nhiét d6 trong phong trong 1 gid, bd sung natri hydroxit nudc
vao hdn hgp phan tmg, sau d6 chiét bang etyl axetat hai 1dn. Lép hitu co két hop dugc
rira béng nuée, sau d6 1a nude mudi bao hoa, va sau d6 duoc lam khod bﬁng magie
sulfat khan. Chét vo co duoc loai bd béng cach loc, va sau do duogc ¢6 va sau d6 duoc
1am kho duéi 4p sudt giam dé thu dugc hop chit 20c duéi dang dau b6t mau vang.
Luong chét thu duoc: 1,00g (79%)

'H-NMR (CDCly) 8: 1,75 (3H, d, J = 14,56 Hz), 1,86 (2H, dd, J = 15,31, 6,65 Hz),
2,18-2,21 (2H, m), 2,28-2,30 (2H, m), 2,33 (3H, s), 3,23 (2H, s), 3,80 (3H, s), 3,83
(3H, s), 4,96 (2H, s), 5,11 (2H, s), 6,83 (2H, d, J = 8,53 Hz), 6,91-6,96 (3H, m), 7,33-
7,36 (4H, m), 7,65 (1H, d, J= 8,78 Hz).

Buéc (2): Hop chit X-1 + Hop chét 20c — Hop chét 20d — Hop chit I-20

Dung dich chira hgp chét 20c (579mg, 1,0mmol) trong dimetylformamit (2,0ml)
dugc 1am lanh biang d4. Binh phan tmg sau d6 dwgc khir khi duéi ap suét giam, va bd
sung hop chit X-1 (932mg, 1,0mmol) vao d6. Sau khi khudy & 0°C trong 7 gid, hdn
hop phan tng duge bd sung tir tir vao na&ickmuanuéc596Vénanihydm)$ﬂﬁtduqd
lam lanh b.%mg nuéce da. Chét rin két tha thu dugc bang céch loc, dugc rira béng nudc,
va dugc tao huyén phi trong nuée. Huyén phu duogc 1am khd lanh dé thu dugc hop
chit 20d duéi dang chit rin mau nau. Hop chit 20d thu dugc dugc st dung nhu
nguyén trang, ma khéng cin tinh ché, & phan ung tiép theo.

Téng luwong hop chit 20d thu duoc dugc hoa tan trong diclometan (12ml), va
dung dich dugc lam lanh dén -40°C. Sau d6 bd sung vao d6 anisol (1,09ml, 10mmaol)
va 2mol/l dung dich nhém clorua (5,0ml, 10mmol) trong nitrometan mdt cach 1an luot.
Chét 16ng dugc khudy & 0°C trong 30 phut. B sung diisopropyl ete va mot lugng nhéd
nuéc vao chét 16ng phan tmg, va chit thu duge duge khudy dé tao ra chét két tua.
Dich ndi dugc loai bd bing cach gan. B sung dung dich nuée axit clohydric loadng va

-54-



21336

axetonitril vao chét khong tan dinh vao binh. Chét thu dugce dugc khudy dé hoa tan
hoan toan. Sau d6 b sung diisopropyl ete vao do, va pha nuéc dugc tach. Pha hitu co
duoc chiét mdt 14n nita béng nudce, va sau do tit ca cac pha nuéc thu dugce duogc két
hop véi nhau. BS sung nhya HP20-SS vao d6. Axetonitril sau d6 duge chung cét ra
khoi d6 dudi ap suat giam. Chét 16ng két hop thu duoc duge tinh ché bing séc ky cot
ODS. Phin doan chtta hop chit mong muén dugc c¢d dui &p suét giam, va sau d6 lam
khd lanh dé thu duoc hop chét 1-20 duéi dang bot mau vang.

Luong chét thu dugc: 385mg (43%)

'H-NMR (D,0) &: 1,51 (3H, s), 1,53 (3H, s), 1,58 (3H, d, J=7,15 Hz), 2,17 2H, d, J
= 16,81 Hz), 2,37-2,61 (SH, m), 2,71-2,85 (2H, m), 3,10 (3H, s), 3,95 (1H, s), 4,04-
4,11 (3H, m), 4,24 (1H, t, J = 7,53 Hz), 5,46 (1H, d, J = 4,89 Hz), 5,83 (1H, d, J =
4,89 Hz), 6,90 (1H, d, J= 8,66 Hz), 7,02 (1H, s), 7,37 (1H, d, J= 8,66 Hz).

MS (m+1) = 820,28

Vi du 40: Téng hop hop chét I-40
O dCli

X-1 + ®/\HJ\©:OPMB
N OPMB

40a
S o) o cl
HN— N S OH
< N
No NS OH
7>cooNa*"°3

1-40
Bude (1): Hop chit X-1 + Hop chét 40a — Hop chit I-40

T hop chat X-1 (932mg, 1,0mmol) va hgp chit 40a (543mg, 1,0mmol), hop
chét 1-40 thu duoc dué6i dang bdt mau tring st dung phuong phap giéng nhu & vi du
20.

Hiéu suét: 523mg, (64%)
'H-NMR (D,0) 8: 1,51 (3H, s), 1,53 (3H, s), 1,56 (3H, d, J= 7,15 Hz), 1,96 (6H, t, J
=17,59 Hz), 3,35 (2H, s), 3,45-3,57 (6H, m), 4,05-4,09 (2H, m), 4,64 (1H, d, J= 14,31
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Hz), 5,45 (1H, d, J = 4,89 Hz), 5,85 (1H, d, J = 4,89 Hz), 6,90 (1H, d, J = 8,41 Hz),
6,95 (1H, d, J= 8,41 Hz), 7,00 (1H, s).

MS (m+1) = 792,01

Vi du 100: Téng hop hop chét I-100

o ci o ¢l
,@ANHZ . Bto){@opma @fN)k@opma
H
oPMB N oPMB

100a 100b 100c

s
BocHN— ]| @ H s o ¢l
N]\l)‘"j;(s HN— | OH s OH
0 ‘0 c.J 7~ OH

o
>Sr0t-su CO:PMB 7$ro-Na+ coy
O x.24

0 11100
Buéc (1): Hop chét 100a + Hop chét 100b — Hop chét 100c

B6 sung 100a (6,69g, 53mmol) trong THF (50ml) vao dung dich 100b (28,9g,
53mmol) trong THF (250ml) & 0°C. Hon hop dugc khudy & nhiét do trong phong
trong 1 gio. Hon hgp phan mg dugc pha lodng bang etyl axetat, dugc rira bang dung
dich nudc natri hydroxit, nuéc va dung dich mubi bdo hoa, va duoc lam khod béng
magie sulfat. Magie sulfat dugc loc, va sau d6 chét 16ng duoc ¢ dudi ap suét giam.
Sau d6, chat rén két tia thu dugc bing cach loc, va dugc rira bing diisopropyl ete dé
thu duoc hop chét 100c (24,1g, 85%)
hop chat 100c
'H-NMR (DMSO0-D6) 5: 8,40 (1H, t, J = 6,0 Hz), 7,43 (2H, d, J = 8,5 Hz), 7,33 (2H,
d, J=28,5Hz), 7,19 (1H, d, J = 8,7 Hz), 7,13 (1H, d, ] = 8,7 Hz), 6,98 (2H, d, ] = 8,5
Hz), 6,89 (2H, d, J = 8,5 Hz), 5,16 (2H, s), 4,89 (2H, s), 3,78 (3H, s), 3,76 (3H, s),
3,53 2H, d, J = 6,0 Hz), 2,85-2,78 (2H, m), 2,57-2,54 (2H, m), 2,25 (2H, s), 1,62-
1,57 (2H, m), 1,24-1,18 (2H, m).
Budc (2): Hop chit X-24 + Hop chit 100c — Hop chat I-100

Hop chét X-24 (886mg, Immol) va hop chéit 100c (537mg, Immol) duogc st

dung d& tong hop hop chét dich theo cach tuong tu nhu & vi du 86.
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Luong chit thu dugc: 500mg (63%)

'H-NMR (D20) 8: 7,01 (1H, s), 6,95 (1H, d, ] = 8,4 Hz), 6,89 (1H, d, J = 8,4 Hz),
5,82 (1H, d, J =4,8 Hz), 5,45 (1H, d, J = 4,8 Hz), 4,92 (1H, d, ] = 14,6 Hz), 4,28 (1H,
d, J= 14,6 Hz), 4,07-4,02 (1H, m), 3,71-3,56 (6H, m), 3,44-3,42 (1H, br m), 3,35-3,33
(1H, br m), 2,24 (2H, brs), 2,01 (2H, br s), 1,57 (3H, d, ] = 7,2 Hz), 1,52 (3H, s), 1,50
(3H, s).

[M+H]=778,19

Hop chét (I) theo sang ché dugc danh gia hoat tinh khang khudn in vitro ciia nd.
(Phuong phép)

Viéc do ndng do trc ché t6i thiéu (MIC: pg/ml) dugc tién hanh theo phuong
phép CLSI (Clinical and Laboratory Standards Institute), va lwong vi khuin duge nudi
cdy 12 5 x 10° cfu/ml, va canh thang Iso-Sensitest dwoc diéu chinh cation chira Apo-
transferrin & nguoi duoc sir dung lam mdi trudong tht nghiém, va viéc thir nghiém
duoc tién hanh st dung phuong phép pha lodng vi lugng thé 16ng. Vi khuan sir dung

dugc liét ké dudi day.

[Bang 1]
, Tén Enzym dugc sinh
S6 | Loai Dang ching
ching ra
1 E.Coli JMI1890 | PER-1, TEM-1 chung sinh ra ESBL
ching sinh ra
PER-1, OXA-23,
2 A.baumannii | JMI7 51 carbapenemaza  dang
ESBL va OXA
ching sinh ra
3 A.baumannii | JMI2346 | OXA-51, TEM carbapenemaza  dang
ESBL va OXA
ching sinh ra
4 K.pneumoniae | SR01358 | KPC-2 carbapenemaza  dang
ESBL va KPC
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(Két qua)
Céc két qua thir nghiém dugc thd hién & céc bang dudi day. Cac gia tri cua

hoat tinh rc ché dugc biéu thi bing microgram/ml (ug/ml).

[Bang 2]
, E.Coli A.baumannii | A.baumannii | K.pneumoniae
Hgp chat
IMI:1890 JMI:7 JMI:2346 SR01358
1-40 0,5 1 4 0,063
[Bang 3]
, E.Coli A.baumannii | A.baumannii | K.pneumoniae
Hop chat
JMI:1890 | JMI:7 JMI:2346 SR01358
1-100 0,125 0,5 1 0,063

Nhu dugc thé hién trén day, cic hop chit (I) theo sang ché c6 phd khéng vi
sinh vat, cu thé 14, phé khéng khuén hiéu nghiém khéng lai vi khuin Gram am,
va/hodc hiéu qua khang lai vi khudn khéang nhiéu loai thudc, va ngoadi ra ¢ tinh n
dinh cao khang lai vi khuén Gram 4m tiét ra beta-lactamaza.

Vi du bao ché 1

Bot ctia hop chét theo sang ché dugc didu ché dé bao ché thube tiem.
Kha néng tng dung trong cong nghiép

Hop chét theo sang ché c6 phd khang khuén rong khang lai vi khudn Gram 4m
va vi khudn Gram dwong, va ¢6 hiéu qua lam thudc chdng vi tring c6 d6 én dinh cao
khang lai vi khuin Gram am tiét ra beta-lactamaza. Ngoai ra, hop chét nay c6 tac
dung tt, va c6 kha ning hoa tan trong nudc cao, va vi thé dic biét co hicu qué lam

thuoc tiém.
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YEU CAU BAO HO

1. Hop chét c6 cong thuc sau:

H M—{s | O n
e
'ﬂa)‘/\mun

mudi dugc dung cia no.

deapsw

; hodc

2. Hop chét theo diém 1, trong d6 hop chét nay la:
S
. < \” 2 0 cl
2 H
\N/ N\ .S OH
o /r——N P

M
e>< S OH
COONa coo

Me

Iz

+z

3. Hop chat c6 cong thirc sau:

HZN_<j ° " N
YT 27X
N SN y

Me ; hodc

muoi dugce dung ctia no.

4. Hop chit theo diém 3, trong d6 hop chét nay la:

s | o] .m
N §H . OH

O'Na* CO,
1-100

5. Hop chét theo diém 1 hodc diém 3, trong 6 mudi duge dung dugc chon tir mudi
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duoc tao thanh tir lithi, natri, kali, canxi, bari, magie, kém, s&t, amoniac, trimetylamin,
trietylamin, dixyclohexylamin, etanolamin, dietanolamin, trietanolamin, meglumin,
dietanolamin, etylendiamin, pyrydin, picolin, quinolin, axit amin, axit clohydric, axit
sulphuric, axit nitric, axit carbonic, axit hydrobromic, axit phosphoric, axit hydroiodic,
axit formic, axit axetic, axit propionic, axit trifloroaxetic, axit xitric, axit lactic, axit
tartaric, axit oxalic, axit maleic, axit fumaric, axit mandelic, axit glutaric, axit malic,
axit benzoic, axit phthalic, axit ascorbic, axit benzensulphonic, axit p-toluensulfonic,
axit metansulphonic, hoéc axit etansulphonic.

6. Hop chét theo diém 3, trong do mubi dugc dung dugc chon tir mudi dugc tao thanh
tr lithi, natri, kali, axit amin, axit clohydric, axit sulphuric, axit nitric, axit carbonic,
axit hydrobromic, axit phosphoric hodc axit hydroiodic.

7. Dugc pham chira hop chét hodc mudi duge dung ctia n6 theo diém bat ky trong sb

cac diém tir 1 dén 6 va it nhat mot hodic nhiéu ta dugc dugc dung.
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