CAu trac B-lactam.
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Cephalosporin thé hé |

— Nhém 1: cephalothin

— Nhém 2: cefaloridin, cefazolin

— Nhom 3: cefalexin, cefadroxil, cefaclor

Cephalosporin thé hé ||

— Cefamandol, cefuroxim, cefoxitin

Cephalosporin thé hé Il

— Cefotaxim, ceftriaxon, cefixim, cefepim, moxalactam
Cephalosporin thé hé IV

— Cefpirom, cefipim

Cephalosporin thé hé V

— Ceftobiprol, ceftarolin

Penicilin.

CAu triic: Azetidin-2- on + thiazolidin.
Cap dién tr dung chung léch vé phia oxy [ SCBM tang nén kém bén - dé ngung ty voi 1
di vong khéc = it khi ding 1 minh/thay d6i goc R (nhém hut dién tir).

Nbi don di vong 5 - giir S: penam.
Thay S = C: carbapenam.
Thay S = O: oxapenam.

Ngung tu di vong 6: -cephem - nhém celphalosporun.
N&i d6i di vong 5 — penem.

Thay S = C: carbapenem.

Thay S = O: oxapenem.

SiMe3: bao vé nhom acid. ) ‘
Chat xuc tac: Et3N (base httu co) => Khoa HCL sinh ra, khién pt xdy ra 1 chiéu.
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Monobactam Carbacephem Carbapenam

Penicilin nhom 1.

- Céu tric: vong b-lactam + lién két amid (-NH-C=0-) véi 1 gdc R bat ki.
- Pho tac dung manh trén vk Gram +, khong tac dung véi truc khuan gram -,

PENICILLIN NHOM |
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Penicillin G Penicillin V



PENICILLIN NHOM |

{/ >*HC c HN HH
s CH3 @o CHC NH CHy

"CH3

H "coo’ o { “cod’
Z =N3-; X =H: azidocillin Z = CHg- : pheneticillin
Z = OCHjs- ; X = CI : clometocillin Z = C,H;5- : propicillin
Z = CgHs- : phenbennicillin

Penicilin nhom II (meticilin, oxacilin, cloxacilin, dicloxilin,

fluclocilin).

- CAu tric: trong tu bac 1 + gin nhom isoxazolyl (vong benzen v6i 3 nhanh).

- Géan nhém isoxazolyl khién b-lactam tré nén cong kénh, bén véi men b-lactamase,
bén v6i MT kiém - PO.

- Thubc ¢ dang tu do & pH méu cao hon [] SKD PO ting.

- Phd tac dung manh trén vk Gram +, khong tac dung voi truc khuan gram — (phd
gidng penicilin nhom I).

PENICILLIN NHOM II

Phd hep # nhém |, nhwng c6 kha néng khang lai penicillinase do S. aureus tiét ra

isoxazolyl vira cdng k&nh vira hat e- — bén véi B-lactamase va MT acid — ubng dwoc

Meticillin, Oxacillin, Cloxacillin, Dicloxacillin




PENICILLIN NHOM II
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« Thé trén Ca clia chire carboxamid (PNC-G) :
amin, hydroxyl, carboxylic, sulfonilic

== M@& réng hoat phd sang vi khuan gram am

Penicilin nhom I11.

- Céu tric: trén a-cacbon (cacbon lién ké ndi doi ceton -C=0) 1a nhém amin.
e IIIA: amin bac 1 (-NH2).
o Gan nhom amin bac 1 [] ting tinh phan cyc nén kém qua rudt (SKD PO
kém).
o Nhom thé khong cong kénh, d6 che phu kém [ dé bi dé khang do nhay cam
véi b-lactamase.
o PO duogc do co cau tric gidng aa, amoxicilin dé dang qua mang tb va khuéch
tan trong mau.
e [IIIB: amin bac 2 (-NH-).
o Nhom thé cong kénh, d6 che phu cao [ kém nhay véi b-lactamase.
o Phd hoat dong rong, diét dugc truc khuin ma xanh trong bénh vién [] vu tién
xai IM.
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PENICILLIN NHOM 11

« GOm c6 2 phan nhém llIAva lll B

I1I-A: khdng cé nhém thé trén amin: Ampicillin, Amoxicillin. ..

Penicilin nhém IITA (ampicillin, amoxicillin).
Ampicilin + sulbactam = m¢ rong ph6 khang khuén.
Amoxilin + acid cluvalinic = mé rdng pho khang khuan.

PENICILLIN NHOM III-A

O

R= “LLL/\OJ\cMe3 Pivampicillin
o)

Talampicillin

- Bé&n v&i acid | Bacampicillin
- Nhwng nhay cam véi B- lactamase

- Hap thu kém qua rudt Ampicillin

Phé khang khuan

PNC-G + 16 VK Gram am: cooH
Haemophilus, Escherichia, Proteus mirabilis, Salmonella, Shigella.

* Khéng tac dung trén nhiém trung bénh vién do Enterobacter, Serratia,
Proteus indol dweng, Providencia, Bacillus pyocyanic



Penicilin nhém IIIB (azlocillin, mezlocillin, piperacillin.).

Piperacilin + chit trc ché b-lactam (tazobactam)/aminosid = diéu tri Pseudomonas aeruginosae.

PENICILLIN NHOM III-B

O

|
N
CHE—NH H H o= ] Azlocillin
| i IS CH3 N
oc-Y N—/ 3

|
0] )
H COO Na’ O:<Nj Mezlocillin
Ureidopenicillin l}l
SOz'CH3
. . |
» Azlocillin, Mezlocillin, N._O
Piperacillin [NIO Piperacillin
CHs

Penicilin nhém IV (carbenicillin, ticarcillin (dung tiém),

carindacillin (ding udng).

- Céu tric: gan cacbon (-CH3)n vi tri a-cacbon (canh -C=0) + ion.

- Pho Penicilin IV twong tu phd Penicilimn IIIB (] ph6é manh nén dung IM.

- Carbenicillin, ticarcillin (dung tiém), carindacillin + ddng van aminosid = tri tryc khuin
mil xanh.

PENICILLIN NHOM IV

(a — carboxypenicillin)

« Carbenicillin, Ticarcillin, Carindacillin

H

H O 9
Ar—C—C—NH H H (Org—onmpn
;o SO;H 0
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Sulbenicillin




Penicilin nhom V (temocilin).

Céu tric: Gan thém -OCH3 vao ngay vong b-lactam.
Temocilin (git nguyén khuén mau peniclin I'V): tang tinh bao v¢ Ién vong b-lactam [
giam hoat tinh trén gram -/gram + (pho giam).

PENICILLIN NHOM V
(6 a-penicillin)

« Temocillin ( 6 a-methoxy ticarcillin)

+ Khang sinh nay it hoat tinh trén cadu khuan gram dwong va
c6 hoat tinh trung binh trén vi khuan Enterobacterie, hoat tinh
kém hon cefotaxim hoac ceftazidim. Pseudomonas
aeruginosae, Campilobacter va Acinetobacter cling nhw
nhirng vi khudn Gram am ky khi nhw Bacteroides fragilis dé

khang vé&i temocillin. H
C—C—NH OCH;
[\ (|ZOOH [ i°S ,CHs
S N/ “CHs

O

Temocillin

H 'COOH

Penicilin nhom VI (Pivmecilinam, meticilinam).

Céu triic: Thay thé ndi amid (NH=CO) thanh nhém imin (CH=N).

Chuyén nhém amid = imin [] tranh sy dé khang chéo/giam tinh gén v&i transpeptid [
phd hep di (sang manh véi ecoli) (] diéu tri nhiém tring dwong ti¢u (Pivmecilinam).
Amidinopenicillin: dong van véi cac B-lactam khac (dong van vdi cephalosporin trén
enterobacterie; voi penicillin G trén staphylococcus).



PENICILLIN NHOM VI

(Amidino-PNC)

-~
-~

—N '\ (;

O 2"COOR' Na' Megillinam
-CH,-O-CO-C(CH;) Pivmecillinam
(HCI)

Celphalosporin.

- Céu tric: Dj vong 6 (-cephem) + lién két amid (-NH-C=0) + nhiéu gbc R
(Azetidin-2-on +dihydrothiazin).

- Nguoc lai v6i penicillin, cdc cephalosporin bén hon trong méi truong acid.

- Acylamino & 7B x4c dinh tinh bén ctia cephalosporin.

- Cephalosporin thé hé 3 va 4 duoc dung diéu tri nhiém tring Pseudomonas.

- Cep 3+4 qua hang rao mau nao.

cu triic KS ¢6 nhan

tetrazol(cefazolin,cefoperazon,cefotiam,cefmenoxim,cefomandol,cefotetan)

NHOM CEPHALOSPORIN

« Cau truc
7-aminocep halosporinic acid (7-ACA

------------------- Il

HN ,CHZCHzc\Hzi 'H
P

. TH SHIN - |
| 2ATIONG S :
| COOH o X 76 5 4 :
-------- T AT o
nhanh bén 7-amjnoadipic L QQQB _______ _i

Cephalosporin C
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Cephalosporin = Azetidin-2-on + dihydrothiazin
(cephem)
S

S
Foo D — s

azetidin-2-on dihydrothiazin
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DAN CHAT CEPHEM

/%N OCH H H H2
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COOH COOH COCH
Cephamycin Carbacephem Oxacephem

Cl
COCH

cefoxitin loracarbef latamoxef

Khung cephalosporin néi chung bén hon penicillin d6i v&i acid va
B-lactamase




Cephalosporin 1.

- Pho tuong ty nhu Penicilin IITA (rong nhung chua ¢ hoat tinh trén tryc khuan mii xanh).
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efapirin, cefacetril

HH H g\f‘ﬁ Cephalotin
NI‘/
\‘J\CH OAc \ / 7% Cephapirin

COOH
N:—\ Cephacetril
L
Dung tiém

HOM 2: cefaloridin, cefazolin

Cephaloridin

S
FS\« D/CHS Cephazolin

Van, N-N

Dung tiém

Nhom 1 (cephalotin: cep ddu tién ngoai thi trudng, cephapirin, cephacetril).

- CAu tric: c6 -CH20AC.

- Cefalotin: -CH20Ac + di vong S.

- Cefapirin: -CH20Ac + di vong 6.

- Cefacetril: -CH20Ac + lién két 3 Nito.



-CEPHALOSPORIN THE HE |

« NHOM 1: cefalotin, cefapirin, cefacetril

'""'é"""'"';,Z'""""""'"' |
HH H <\J/\ Cephalotin
Nj;(

g\CHZO Ac N<\:/>*S\_€ Cephapirin

COOH
N :—\ Cephacetril
Y

Nhém 2 (cephaloridin, cephazolin-tan huyét).

-CEPHALOSPORIN THE HE |

« NHOM 2: cefaloridin, cefazolin




Nhom 3 gcefalexin, cefadroxil, cefradin, cefatrizin).
- Cau trac twong tu IIIA Penicilin do ¢c6 nhom -NH?2 tai a-cacbon.

CEPHALOSPORIN THE HE I
-éee-fa-ma-ndeh—ee-ﬁuremnreeﬁuremn-eeeﬁil-

- NHQWhSaeeénlcotvoxinnfechelot @éfiadinc).

- Céu tric: Nhom -OCH3/mit nhém S trén di vong GRNH2 & a-cacbon lién két v6i vong
benzen.

- Celphaporin I khang dc b-lactamase - dung IM. ,——\

famandol danh cho ngud1 mau khé dong va nghién ruou. cefalexin

a cefamandol dac biét c6 hoat tinh WénFHemophilus influenzae.

CEPHALOSPORIN THE HE I

Cefamandol, Cefuroxim, Cefoxitin, Cefaclor

__ Cefoxitin ©
NHy) Cefotetan
™
O/gr ﬁ SO
N [P
o} N
o SRP SN
COOH
Cefaclor Loracarbef

Escherichia coli, Klebsiella pneumoniae, Neisseria gonorrhoeae, Proteus mirabilis
* Haemophilus influenzae.
* KHONG CO TAC DUNG TREN P, aeruginosa

CEPHALOSPORIN THE HE 1

Cefamandol, Cefuroxim, Cefoxitin, Cefaclor

Nhirng phan tir c6 cau truc thay doi,
Co6 dac tinh khang lai beta lactamase.

c
CO,Na

- Hypothrombinemie
\ —>
- Antabuse

Cefamandol nafat (hoat tinh t6t trén Enterobacter va H. influenzae)

Sw este héa khac phuc tinh khéng bén cuia cefamandol khi dwoc bao
quan & dang kho

COzNa O
\ )j/\




Cephalosporin III.

- Cefotiam tranh cho nguoi bi mau kho dong va nghién ruou.

- Ceftazidim c¢6 hoat tinh cao trén Pseudomonas va Enterobacteriaceae, nhung khéng c6
tac dung trén Enterococci.
Cefoperazon natri 13 cephalosporin thé hé thtr 3 tac dong trung binh va c6 hoat tinh tdt
trén Pseudomonas.

- Céu tric: -SO3H ngay vi tri a-carbon.

O v GOP Héa duge NGOC pdf
Trang 164 trong 320

CEPHALOSPORIN THE HE Il

a-Sulfocephalosporin

OSO e}

Ureido cephalosporm
cefsulodin

HO.
@ Y\L (rAt bén déi véi p-lactamase)
; : Z

NS Cefoperazon
g
Aminothiazolyl cephalosporin
D

Cefotiam

Methoxyimino cephalosporin (cefotaxim, cefmenoxim, ceftriaxon, ceftizoxim,
ceftazidim, cefixim, cefpodoxim proxetil, va cefetamet pivoxyl).

- Céu trie: C6 nhom -OCH3 + di vong 5 nhom -NH2 (1 N + 1 8).

- Khang khuan magnh nhat trén gram - trong dan b-lactam.

O~

CEPHALOSPORIN THE HE II

Methoxyimino cephalosporin: hoat tinh khang khuan manh;
gém: cefotaxim, cefmenoxim, ceftriaxon, ceftizoxim, ceftazidim,
cefixim, cefpodoxim proxetil, va cefetan;et pivoxyl...

3

- 0%0 Cefotaxim
CH;

¢H,

. _N.




CEPHALOSPORIN THE HE 11l

Methoxyiminocephalosporin

HC~
HaC ?
N

COoH ]
H30Ar co,

O CH,

W

07" CH,

1 s
J:N = OCH,
CH
0*~o o

NH,

0
XN
0 + H
N~ N7 N7 , 5H0 7 N o
H l 5
N N s AN
s

Ceftazidim Cefpodoxim proxetil

Cefixim Cefdinir

Cephamycin: Khang khuan manh trén gram-/+ (] lam khuén tong hop cep IV.
- Cau truc: Di vong 4 nito.

0~

CEPHALOSPORIN THE HE III

Oxacephamycin

« CAu trac 1-oxacephem - khang manh trén gram (-)
hiéu khi
OH

(0]
MeO H
F.__S = -0

] —Hw;“\(

o
e COLH
CH3O H
r .0
il i FI f
oot Jt ke o N omoxe
o Wi
COOH N—N

Latamoxef-Moxalactam
(tac dung twong tw cefotaxim)




Cephalosporin IV (cefpirom, cefepim, cefquinom).

- Céu tric: Cephalosporin IV vira c6 di vong 5 nito -NH2 (chira ca nito va S) + di vong
amin bac 4 (-N) tich dién + (nhom thé R2).
- Pho khang khuan céan bang.

R4
/OR1

N vy
NG =S —CHg, Cefpirom
o] N Ry :
o

COOH o
CHs Cefepim

Cefpirom (1994)_ _ Cefepim (1994)
C;: cyclopentenopyridin
- téng hoat tinh khang cau khuan C,: 3-(N-
gram (+) va enterobacterie, VK tiét 3

methylpyrrolidin
cephalosporinase. ylpy )




0~ GOP Héa dudc NGQC.pdf

920

Cefquinome

1-[[(6R,7R)-7-[[(2Z)-(2-Amino-4-thiazolyl)-
(methoxyimino)acetyllamino}-2-carb oxy-8-oxo-
5-thia-1-azabicyclo[4.2.0-oct-2-en-3-yllmethyl]-
5,6,7,8-tetrahydroquinolinium inner salt

Cephalosporin V (Ceftobiprole, Ceftaroline).
- Céu tric: nhom thé cong kénh vao di vong 5 nito -NH2 (chta 2 nito va 1 S) + thém 1

vong tai di vong amin bac 4 tich dién.
- Celphalosporin V tri MRSA (vk manh).

CEPHALOSPORIN THE HE V

Ceftobiprole



-CEPHALOSPORIN THE HEV
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Ceftobprole medocaril
-CEPHALOSPORIN THE HE V
CH, |
,o//
N /" H
s = N H g
)N PN~
o L ’ Oj;Nr 787N\ Nen,
HO 0”6

Ceftaroline fosamil

(6R,7R)-7-[(2Z)-2-ethoxyimino-2-[5-(phosphonoamino)-1,2 4-thiadiazol
-3-yllacetyl]amino]-3-[4-(1-methylpyridin-1-ium-4-yl)-1,3-thiazol-2-yl]sulfanyl]
-8-oxo0-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylate




Carbapenem.

N&i d6i (vong b-lactam 5 canh).

Khong c6 acyl ngoai vong nhung gin véi cacbon bat ddi [1 ting kha nang gan voi
transpeptid + che phu tét (khang b-lactamase).

Amin canh S [] kém bén trong MT nuéc.

Mit S 5o v6i pecnam (penicilin). Amidinopenicillin ¢6 hoat tinh rat yéu khi ding mot
minh. Ching c6 hiéu tmg ddng van véi cac B-lactam khéac (d6ng van voi cephalosporin
trén enterobacterie;

v6i penicillin G trén staphylococcus).B

Imipenem.

Cz"ip trac: nhom -NH2 bi ’chuyén thanh -NH=NH (bén trong moi truong nudc).
Pho khang khuéan rong nhat trén toan bg b-lactam (nhung van khong diét dugc MRSA).
- imipenem + ciclastalin: tranh bi phan huy.



IMIPENEM

NS
COOH

Thienamycin (1977) Imipenem

benzyl formimidat

Acid [hydroxy-1 ethyl (R)]-6[[(iminomethylamino-2)
ethyl]thio]-3-oxo-7-aza-1bicyclo [3.2.0]hepten-2 carboxylic-2
(5R,6S).

IMIPEN EM Carbapenem

4-methyl carbapenem.

- Céu tric: dong vong -NH=NH (thanh di vong 5 c6 NH).
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Meropenem R'=R2Z= Me

Ertapenem R'= H; R?=

B

Imipenem

Monolactam.

- Céu tric: mdi minh di vong 4 canh b-lactam + di vong 5 -NH2 (1 N va 1 S) gidng
cephalosporin III/IV.
- Pho chi tdc dong trén gram -, khong tac dong trén fram +.

MONOBACTAM

H
R.__N
OH HOOC 0
\”/ Y\/ Nocardicin A
0 N NH, N-<
HOOC 4L
0
H CHs
N
N H J:N
\
00 NsogH
Hooc/Jv CH,

CHs;
Aztreonam
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Aztreonam.

GOP Héa dugc NGQC.pdf

N
~
)Ovo SOgH
CHs
Hooc” N2

Acid (Z)-2[[[(2-amino-4-thiazolyl)[[(2S,3S)-2-methyl-4-oxo0-1sulfo-3-azetidinyl]
carbamoyl]methylen]amino]oxy]-2-methyl propionic

1K CH
2 W 3 \\CH3
(S) _ Hz“‘(ﬂ ®] o
303H
Aztreonam

MONOBACTAM

\\,COOH

-0

'SO3H

Carumonam Tigemonam

2,2-dimethyl
(2-carbamoyloxymethyl)

- manh trén gram (-) ;
Cii thién tdc dong trén - bén v6i B-lactamase;
Enterobacteriaceae - hédp thu t6t qua dudng udng




Chat Grc ché b-lactamase.

- Céu tric: vong b-lactam tuwong tu chat nén.
- Vong b-lactam phai “tran”, 10 ra dé tang ai luc vdi b-lactamase dé dé gan [ tang tac dung
(gan két khong thuan nghich).

Acid clavuclanic.

hat t&c ché B -lactamase
-ACID CLAVUCLANICC

Sulbactam.

Céu tric: Di vong 3 N + 0=S=0.

SULBACTAM Chét rc ché B -lactamase

HHQ

= = <=0
H S »CH3
v o,

O HK* “cooH

Tazobactam.

- Céu tric: Dj vong 3 N + 0=S=0 + di vong 3 nito.

-TAZO BACTAM Chat &rc ch€ B -lactamase
HHR

- = =0
H S - CH2—N _
N—/ "“CHj

O H® “cooH
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	Penicilin nhóm IV (carbenicillin, ticarcillin (dùng tiêm), carindacillin (dùng uống). 
	Penicilin nhóm V (temocilin). 
	Penicilin nhóm VI (Pivmecilinam, meticilinam). 
	Celphalosporin. 
	Cephalosporin I. 
	Nhóm 1 (cephalotin: cep đầu tiên ngoài thị trường, cephapirin, cephacetril). 

	Cephalosporin II (cefamandol, cefuroxim, cefuroxim acetyl (uống được), cefoxitin, cefaclor (uống được). 
	Cephalosporin III. 
	Methoxyimino cephalosporin (cefotaxim, cefmenoxim, ceftriaxon, ceftizoxim, ceftazidim, cefixim, cefpodoxim proxetil, và cefetamet pivoxyl). 

	Cephalosporin IV (cefpirom, cefepim, cefquinom). 
	Cephalosporin V (Ceftobiprole, Ceftaroline). 
	 
	 
	 
	 
	 
	 
	 
	 
	Carbapenem. 
	Imipenem. 
	4-methyl carbapenem. 
	Monolactam. 
	Aztreonam. 
	Chất ức chế b-lactamase. 
	Acid clavuclanic. 
	Sulbactam. 
	Tazobactam. 

