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Linh vuwe k§ thuit dwoe dé cip
Séng ché dé cap dén khian lau thich hop ding cho bé mit cting.

Tinh trang ky thuit clia sang ché

Khian lau thuong dugce str dung 1am san phim cham séc bé mit. Chiing ¢6 thé
duge sir dung phd bién dé 1am sach bé mit bang cach sur dung chét ty rira, hodc dé
lau bé mat bang cach sir dung thanh phan khang khuén chéang han.

Cén phai ¢6 khan lau cung cp cac loi ich cham séc bé mat duoc cai thién dung

cho viéc x1r Iy cac bé mat.

Ban chat ky thuit cia sang ché

Céc tac gia sang ché nhan thiy ring khi cho thém lactam vao khin lau, khan
lau nay s& mang lai loi ich chim séc bé mat cho bé mit duge lau, vi du nhu bé mit
duge xt Iy c6 mic d6 tap trung vi khuan giam xudng.

Hon nita, cac tac gia sang ché nhan thiy rang khin lau c¢6 kha nang tu bao
quéan. Mtrc d6 phét trién vi khuén ¢ giam di trén khan lau chia lactam so v6i khan
lau khéng chita lactam. Do d6, dic tinh nay c¢6 thé 1am giam hodc loai bd viée can
phai dung dén mot chét bao quén riéng biét.

Theo khia canh thir nhét, muc dich cta sang ché 1a dé cap dén khan lau thich
hop dé ding cho bé miit ctng chira lactam trong khoang tir 0,0001% dén 5% trong
lugng.

Tt hon 1a khan lau ¢6 chira: -

a) lactam trong khoang tir 0,0001 dén 5% trong lugng; va,

b) chét hoat dong bé mat trong khoang tir 0,1 dén 20% trong lugng.

Tét hon nira 12 khan lau chia: - |

a) lactam trong khoang tir 0,0001 dén 5% trong lugng;
1
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b) chét hoat dong bé mat trong khoang tir 0,1 dén 20% trong lugng, tot hon 1a
trong khodng tir 0,5 dén 10% trong luong, t6t hon nira 1a trong khoang tir 1 dén 8%
trong luong; va,

¢) chit tao chelat trong khoang tir 0,01 dén 2,5% trong lugng.

Lactam dugc uu tién c6 mit trong khoang tir 0,0001 dén 2,5% trong luong, tdt
hon nita 1a trong khoang tir 0,0001 dén 1% trong luong, t6t nhét 1a trong khodng tir
0,001 dén 1% trong luong.

Tt hon 14 lactam ¢6 cong thue (I) hodc (II):

Rs

(D hoac (II)

trong do:

Mbi R, va R, dugc chon, khong phu thudc vao nhau, tir hydro, halogen, alkyl,
xycloalkyl, alkoxy, oxoalkyl, alkenyl, heterocyclyl, heteroaryl, aryl va aralalkyl; va

R3 dugce chon tir hydro, hydroxyl, alkyl, xycloalkyl, alkoxy, oxoalkyl, alkenyl,
heterocyclyl, heteroaryl, xycloalkyl, aryl, aralalkyl, —C(O)CRs~=CH,, va
(CHz)aN*(R?)3, trong d6 n 12 sb nguyén tir 1 dén 16, t6t hon 1a tir 2 dén 8, va trong
d6 mdi R? khong phu thudc vao nhau va 1a H hoac C,4 alkyl;

R4 va Rs dugc chon, khong phuy thudce vao nhau, tir hydro, aryl, heterocyclyl,
heteroaryl, va arylalkyl; va

Rs dugc chon tir hydro va metyl; va

R7 dugc chon tir hydro va —C(O)CR¢=CHy; va

Tét hon 13, it nhat mot trong s6 Ry vaRs1a hydro.

Tét hon 1a trong lactam cua cong thire (I) hodc (IT), Ry, Ry va Rs 1a H; R; 1a H,
hozic (CH,),N*(CH3)s, trong d6 n 1a sé nguyén tir 1 dén 16, tdt hon 1 tir 2 dén 8; va

2
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R, 14 nhém phenyl, hodc m6t nhém phenyl duoc thé don chire; tot hon 13 R, duoc
chon tir phenyl, 4-flophenyl, 2-flophenyl, 4-clophenyl, 3-clophenyl, 4-bromphenyl
va 4-metylphenyl.

T6t hon nita 1a lactam 1a lactam duoc chon tir:

Cl

o] N
H ; 4-(4-clophenyl)-5-metylen-pyrol-2-on; va
>N
o H ; 5S-metylen-4-(p-tolyl)pyrol-2-on;
\\{N\i

B S ; 4-(4-bromphenyl)-5-metylen-pyrol-2-on;

HN-”
o=_| cl

N o
NI T T -~
\L\

T

% ; 4-(3-clophenyl)-5-metylen-pyrol-2-on;

F ; 4-(2-flophenyl)-5-metylen-pyrol-2-on; va
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Tét hon 1a lactam & dang két nang.

4/22

Tét hon 14 chét hoat dong bé mat duge chon tur chét hoat dong bé mit anion

va khong ion, t5t hon 12 chit hoat dong bé mat khong ion, t6t hon nita 14 rugu etoxyl.

T4t hon 14 chat tao chelat 13 axit xitric; EDTA (axit etylendiamintetraaxetic)

hodc axit phosphonic.

Tét hon 13 khin lau chira thém bt ky mot hoac nhiéu chit sau: chit dém, chét

chéng tao bot, huong liéu va, chit bao quan.

Theo khia canh th hai, muc dich cua sang ché 12 dé cap dén viéc dung lactam

trong san pham khin lau dé ting cudng bao quan san pham khén lau noi trén.

Theo khia canh thir ba, muc dich cua sang ché 1a dé cap dén viéc dung khin

trén bé mat nay.

T6t hon 1a trong nhitng cach st dung nay, lactam ¢ cdu tric sau:

Cl
/
o” N
/
4:KN

0~y

; 4-(4-clophenyl)-5-metylen-pyrol-2-on; va

; 5-metylen-4-(p-tolyl)pyrol-2-on;

lau theo khia canh thi nhét clia sang ché 1&n bé mat dé giam sy tich tu vi sinh vat
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B ; 4-(4-bromphenyl)-5-metylen-pyrol-2-on;

S ; 4-(3-clophenyl)-5-metylen-pyrol-2-on;

N\_-NH
\,\.‘2::0
A S
(L
T F ; 4-(2-flophenyl)-5-metylen-pyrol-2-on; va
0 NJ-—-
“}4{ £ ""'_j Q‘}
[Q’ Nt
i #
R, T,
" “)X
(P

MG ta chi tiét sang ché

Céc tir sb it duoc sir dung trong tai liéu nay c6 nghia 1a it nhét mot, hodc mot
hogc nhiéu, trir khi c6 chi dinh khac.

S& duoc danh gia cao ring, ngoai trir trudng hop dugc cung cAp rd rang khéc,
tht c& céc thy chon déu c6 thé két hop dugec.

Lactam

Lactam la mot amit mach vong. Céac lactam dugc uu tién la cac y-lactam 65
nguyén tir dang vong.

T4t hon 14 lactam c6 cong thire (I) hodc (11):
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Rq
Rs

OR;

D hodc (II)

trong do:

MBbi R, va R, duge chon, khong phu thudce vao nhau, tir hydro, halogen, alkyl,
xycloalkyl, alkoxy, oxoalkyl, alkenyl, heterocyclyl, heteroaryl, aryl va aralalkyl; va

R3 duge chon tir hydro, hydroxyl, alkyl, xycloalkyl, alkoxy, oxoalkyl, alkenyl,
heterocyclyl, heteroaryl, xycloalkyl, aryl, aralalkyl, —C(O)CR¢=CH,, va
(CH,).N*(R?)s, trong d6 n 14 sé nguyén tir 1 dén 16, tot hon 1a tir 2 dén 8, va trong
d6 mdi R? khéng phu thudc vao nhau va 1a H hodc C4 alkyl; |

R4 va Rs duoc chon, khong phu thudc vao nhau, tu hydro, aryl, heterocyclyl,
heteroaryl, va arylalkyl; va

R dugce chon tir hydro va metyl; va

R; dugc chon tir hydro va —C(O)CRs=CHy; va

Tt hon 13, it nhat mot trong s6 Ry va Rs 13 hydro.

S& duoc d4nh gid cao ring, khi cdc nhém thich hop c6 thé dugc thay thé tiy
y. Cac nhom thé thy chon c6 thé bao gdm halogen, C;.4alkyl, Cy4haloalkyl (vi du,
CF3) va C;4 alkoxy.

Vi du, cac Alkyl c6 thé 1a Cy.» alkyl, chang han nhu Cy6alkyl. Vi dy, c4c aryl
c6 thé 1a Ce.poaryl, vi du, phenyl.

Tt hon 13, it nhat mot trong s R; va R, dugce chon tir heterocyclyl, heteroaryl,
aryl va arylalkyl.

Tét hon 13, R, 1a hydro. Tt hon 13, R; 14 hydro, hodc (CH,).N*(R?)s, trong d6
n 12 s6 nguyén tir 1 dén 16, t5t hon 14 tir 2 dén 8, va trong d6 mdi R?* khéng phu thudc

vao nhau va 1a H hoic C4alkyl, tt hon nita 14 R, 1a CHs; Tét hon 13, Ry 12 hydro.

6
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Tét hon 13 Rs 12 hydro. Tt hon 13 Re 12 hydro. Tét hon 14 Ry 13 hydro. Tét hon; R,
la aryl hodc aralalkyl. Tét hon nita 13, R, 1 nhém phenyl hoiic nhém phenyl dugc
thé, vi dy, nhém phenyl duoc thé don chirc. Su thay thé c6 thé 1a ortho, meta hoic
para. Cac nhom thé duoc uu tién bao gdm halogen va metyl. Vi du, va khéng giéi
han, R, ¢6 thé dugc chon tir phenyl, 4-flophenyl, 2-flophenyl, 4-clophenyl, 3-
clophenyl, 4-bromphenyl va 4-metylphenyl.

T4t hon nita 13 trong lactam ctia cong thire (I) hodc (IT), Ry, R4 va Rs 1a H; R3
14 H, hodc (CH,),N*(CHs)s, trong d6 n 12 s6 nguyén tir 1 dén 16, t6t hon 1a tir 2 dén
8; va Ry 1a nhom phenyl, hodc nhém phenyl duoc thé don chuc; tét hon 1a R, dugc
chon tir phenyl, 4-flophenyl, 2-flophenyl, 4-clophenyl, 3-clophenyl, 4-bromphenyl
va 4-metylphenyl.

Tham chi tdt hon nira 1a lactam c6 cong thie (1), Ry, Ry va Rs 1a H; R; 1a H,
hodc (CH,)N*(CHs)s, trong d6 n 14 s nguyén tir 1 dén 16, tt hon 1 tir 2 dén 8; va
R, 1a mdt nhom phenyl, hodc mdt nhém phenyl duge thé don chirc; tét hon 1a R,
duoc chon tir phenyl, 4-flophenyl, 2-flophenyl, 4-clophenyl, 3-clophenyl, 4-
bromphenyl va 4-metylphenyl.

Trong truong hop lactam c6 ban cht 14 cation, né c6 thé dugc st dung nhu
vay, ho#c véi ion lam trung hoa dién tich thich hop (vi du: iodua)

Tét nhét 1a lactam 1a lactam duoc chon tir:

Cl

; 4-(4-clophenyl)-5-metylen-pyrol-2-on; va
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0% N
H ; 5-metylen-4-(p-tolyl)pyrol-2-on;
Ny—NH
P ‘!,'tb \X:O
g
Bro ; 4-(4-bromphenyl)-5-metylen-pyrol-2-on;
HN-—

" 4-(3-clophenyl)-5-metylen-pyrol-2-on;

N-NH
PN /i:%;/:h:l O
gl
N : 4-(2-flophenyl)-5-metylen-pyrol-2-on; va
",‘ ‘;
O N
b} ;@

Trong truong hop lactam c6 ban chét 14 cation, cation c6 thé dugc sir dung
hodc véi ion 1am trung hoa dién tich thich hop (vi du: iodua).

T4t nhét 13 lactam 13 lactam duoc chon tir:
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Cl

oF N
H ; 4-(4-clophenyl)-5-metylen-pyrol-2-on; va
o“ N

H ; 5-metylen-4-(p-tolyl)pyrol-2-on.

Lactam duogc wu tién nhit 1a: -

Cl

-

N
7 W : 4-(4-clophenyl)-5-metylen-pyrol-2-on.
Yy

Tét hon 1a lactam & dang két nang.

Mot céch thich hop, lactam dugc két nang 12 mot lactam duoc két nang bang
polyme.

Lactam duoc két nang c6 thé dugc bao trong polyme dugce chon tir polyme
poly ure, copolyme melamin-formaldehyt; copolyme ure formaldehyt va cac hon hop
cua chung.

Thich hop la polyme 1a mét polyme ngung tu. Vi dy, polyme c6 thé 1a polyme
ngung tu dugc tao ra tir diamin va diizoxianat.

Vi dy, polyme c6 thé 14 hodc ¢6 thé bao gébm polyure c6 cong thirc P1:



VIR

trong d6 R"! bao gdbm phenylen va R*? 1 alkylen.

Vi du, RP! ¢6 thé 1a —CH,—phenylen; néi cach khic, polyme c6 thé c6 ngudn
gbc tir polymetylen polyphenyl izoxianat.

Vi du, R? c6 thé 14 alkylen mach thing c6 cong thirc -(CHy)y—. Trong mét s6
trudng hop, m 1a mot s6 nguyén tir 2 dén 10, vi du nhu tir 2 dén 8, vi du nhur tir 4 dén
8, vi du 12 6 (ndi cach khéc, RP? ¢6 thé 14 hexylen).

Noi cach khéc, lactam c¢6 thé duoc bao nang trong polyme duge hinh thanh tur
polymetylen polyphenyl izoxianat va hexametylendiamin.

Trong mdt sb trudng hop, cAu tric polyme va/hoic chét két nang dugc chon
va/hodc duge két cAu dé cho phép viéc giai phong dugc kiém soat hodc kich hoat. Vi
du, viéc két nang co thé hoa tan véi toc d6 xac dinh trudc trong céac didu kién nhét
dinh. Vi du nhu viéc két nang c6 thé giai phéng dé dap img véi mot trinh kich hoat.
Yéu t6 kich hoat c6 thé 13, vi du, sy c6 mat hodc ndng dd nht dinh c6 tinh axit, bazo,
mudi, enzym; hodc mot chét kich hoat khong héa hoc nhu siéu 4m ho#c anh sang.

Mot cach phu hop, lactam dugc két nang dé tao thanh céac hat c6 duong kinh
trung binh tir khoang 10 nanomet dén khoang 1000 micron, t&t hon 1a tir khoang 50
nanomet dén khoang 100 micron, t6t hon nita 1a tir khoang 2 dén khoang 40 micron,
tham chi tot hon nita 1a tir khoang 4 dén 15 micron. Pham vi duoc uu tién dic biét la
tir khoang 5 dén 10 micron, vi du tir 6 dén 7 micron. Sy phan bd nang cé thé hep,
rong hodc da phuong thire. Viée phan phéi da phuong thire ¢6 thé bao gom cac loai
nang hoa chit khac nhau.

Quy trinh két nang thich hgp dugc thyuc hién trong dau dan (carrier oil), c6 thé
1a xeton. Vi du, diu dan c6 thé 1a Cs. alkyl xeton, vi du Cs.is alkyl xeton, vi du Cs.

10 alkyl xeton, vi du Ce.g alkyl xeton, ching han nhu C; alkyl xeton. Alkylxeton ¢6
10
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thé ¢6 mach nhanh hodc mach thang. Tét hon 13, chét nay 14 mach thing. Nhém oxo
cua alkyl xeton c6 thé nam & C2; ndi cach khac, alkylxeton c6 thé 1a alkyl-2-on. Dau
dan dugc vu tién 13 2-heptanon.

Ham luong cua lactam

Tét hon 13 lactam ¢6 mit & lugng tir 0,0001 dén 2,5% trong luong, tét hon 13
tir 0,0001 dén 1% trong lugng. Vi du, lactam c¢6 thé c6 mit & cdc mirc tir 0,001 dén
1% trong luong, hodc tham chi tir 0,01 dén 1% trong luong, hodc tham chi tir 0,01
dén 0,5% trong luong.

Chét hoat dong bé mit

Khin lau tét hon 12 chira chit hoat dong bé mit trong khoang tir 0,1 dén 20%
trong lugng, t5t hon 14 tr 0,5 dén 10% trong lugng, t5t nhat 1a tr 1 dén 10% trong
luong, hodc thadm chi 1a tur 1 dén 8% trong luong, vi du nhu tir 2 dén 8% trong lugng.

C6 thé st dung bét ky chét hoat dong bé mat thich hop nao, bao gdm vi du
nhu, chit hoat dong bé mit anion, khdng ion, cation va ludng tinh.

Tét hon 12 chét hoat dong bé mit duoc chon tir chét hoat déng bé mit anion
va khong ion.

Céc hop chét tiy rira anion thich hop c6 thé dugc str dung thudng 1a cac mudi
kim loai kiém tan trong nuéc cua cic sulphonat va sulfat hitu co ¢6 gbc alkyl chira
tir khoang 8 dén khoang 22 nguyén tir cacbon, thuat ngfr alkyl duoc sir dung bao gbm
phan alkyl ctia cac gbc alkyl bac cao hon.

Vi du v& cac hop chat tay rira anion téng hop thich hop 14 natri va kali alkyl
sulfat, dic biét 1a cac hop chét thu duge bang cach sulfat héa cac rugu Cs-Cis bac
cao hon, duoc san xuét vi du tir m& dong vat hoic dau dira, natri va kali alkyl Cy -
C» benzen sulphonat, dic biét la natri ctia alkyl bac hai mach théng C10-Ci5 benzen
sulphonat; va natri alkyl glyxerin ete sulphat, déc biét 1a c4c ete cia rugu bac cao co

ngudn gdc tir m& dong vat hodc dau dira va ruou tong hgp c6 ngudn goc tir dau thd.

11
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Chét hoat dong bé mat anion t6t hon 1a nén dugce chon tir: alkyl benzen
sulphonat mach thiang; alkyl sulphat; alkyl ete sulphat; xa phong; alkyl (t5t hon 12
metyl) este sulphonat, va hdn hop cia ching.

Céc chét hoat dong bé mit anion dugc uu tién nhét duoc lya chon tur: alkyl
benzen sulphonat mach thang; alkyl sulphat; alkyl ete sulphat va hdn hop ctia chiing.
Tt hon 13 alkyl ete sulphat 1a C12-C4 n-alkyl ete sulphat véi trung binh tir 1 dén 3
don vi EO (etoxyl).

Natri lauryl ete sulphat (SLES) la dugc ddc biét uu tién. Tét hon 13 alkyl
benzen sulphonat mach thang 14 natri Cy;-Cis alkyl benzen sulphonat. T6t hon 13
alkyl sulphat 1a natri Cy,-C,3 alkyl sulphat mach thang hodc mach nhanh. Puoc dic
biét uu tién 13 natri dodecyl sulphat, (SDS, con dugc goi 1a alkyl sulphat bac mot).

C6 thé c6 hai hodc nhiéu chat hoat dong bé mit anion, vi du nhu alkyl benzen
sulphonat mach thang cting véi alkyl ete sulphat.

Cac hop chét téy rira khong ion thich hop co thé duogc st dung, cu thé 1a céac
san pham phan tmg ctia cac hop chit c6 nhém ky nudc béo va nguyén tit hydro phan
tmg, vi du, rugu béo, axit hodc amit, ddc biét la etylen oxit, hodc riéng r€ hodc voi
propylen oxit. Cac hgp chét tdy rira khéng ion dugc uu tién 13 san pham ngung tu
cta ruou béo tir Cg-Cig bac mot hodc bac hai mach thrfmg hoac mach nhanh véi etylen
oxit.

T4t hon 1a chét hoat dong bé mat duoc stir dung 1a chét bio hoa.

T4t hon nita 12 chét hoat dong bé mat bao gém chét hoat dong bé mit khong
ion, tot hon nita 12 ruou etoxyl.

Tét nhét 13 chét hoat dong bé mat khéng ion 13 rugu bac mdt Cs-Cis v6i dd
etoxyl hoa trung binh tr 7EO dén 9EO.

Nudce

T6t hon 13 khin lau chita nuéc. Lugng nude duge vu tién nim trong khoang
tir 50 dén 98% trong luong, tot hon nita 1a tir 75 dén 95% trong luong.

Chiét tao chelat (Chelant)
12
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T6t hon hét 1 c6 chét tao chelat dugc dua vao khan lau. Muc dua vio dién
hinh 14 tlr 0,01 dén 2,5% trong lugng, tt hon 14 tlr 0,025 dén 1% trong lugng.

Chét tao chelat c6 thé t6t hon la: axit xitric; EDTA (axit
etylendiamintetraaxetic) hodc axit phosphonic.

Vi du céac chét tao chelat cua axit phosphonic (hodc mudi phosphonat cua
ching) la: axit 1-Hydroxyetyliden-1,1-diphosphonic (HEDP);
Dietylentriaminpenta(axit metylenphosphonic) (DTPMP);
Hexametylendiamintetra(axit metylenphosphonic) (HDTMP); Aminotris(axit
metylenphosphonic)  (ATMP);  Etylendiamintetra(axit = metylenphosphonic)
(EDTMP); Tetrametylendiamintetra(axit metylenphosphonic) (TDTMP); va, axit
Phosphonobutantricarboxylic (PBTC); va cac mudi ctia chung. -

Tt hon 14 khin lau con chira thém bét ky mot hodc nhiéu chét sau: chit dém,
chét chdng tao bot, huong liéu va, chat bao quan.

Sang che s& dugce mo ta k§ hon véi cac vi du khong giéi han sau day.

Vi du thye hién sang ché
Vidu 1- Diéu ché cac lactam duoc wu tién cta vi du
Diéu ché 4-(4-clophenyl)-5-hydroxy-5-metylfuran-2(5H)-on

HjLI(OH.HZO 7

O —=— [ o
Cl © H3PO4' 85°C OH

Cl

1-(4-Clophenyl)propan-2-on (40,00 g, 34,75 mL, 237,2 mmol), axit glyoxylic
monohydrat (32,75 g, 355,8 mmol) va axit phosphoric (69,74 g, 711,7 mmol) dugc
két hop & nhiét d6 phong truée khi dun néng dén 85°C qua dém. Sau khi 1am nguoi
dén nhiét d6 phong, hon hop duoc db vao hdn hop nudc (500 mL) va etyl axetat (500
mL). Cac 16p dugc tach ra va pha nuge duge chiét bing etyl axetat (500 mL). Céc

13
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16p hitu co két hop duge rira bang hén hop 1:1 ctia nude va nude mubi (2 x 500 mL),
lam khd (MgSOs) va ¢6 dic dudi 4p sudt giam dé thu duoc 4-(4-clophenyl)-5-
hydroxy-5-metylfuran-2(5H)-on (66,00 g, hiéu sudt > 100%) 14 ddu mau nau. Chét
liéu d& dugc sir dung trong budce tiép theo ma khong cén tinh ché thém.

Diéu ché 4-(4-clophenyl)-5-hydroxy-5-metyl-1H-pyrol-2(5H)-on

0 0
(i) SOCl,
| o > | NH
(i) NHa/H,0
OH 2-MeTHF OH
cl 40 - 80 °C cl

4-(4-Clophenyl)-5-hydroxy-5-metylfuran-2(5SH)-on (66,00 g, 293,8 mmol)
dugc hoa tan trong thionyl clorua (196,8 g, 120,0 mL, 1654 mmol) va dun néng &
40°C trong 1 gid, sau d6 1a 80°C trong 2 gi. Hon hop duge ¢d dic duéi ap suat giam
va dugc dang phi (azeotroped) bang 2-metyltetrahydrofuran (200 mL). Phan cin
duoc pha lodng véi 2-metyltetrahydrofuran (160 mL) va dung dich nay dugc thém
vao hdn hop khudy di lam lanh gbm 28% amoniac trong nuéc (180 mL) trong 2-
metyltetrahydrofuran (20 mL) & 0°C. Hon hop dugc 1am 4m dén nhiét d6 phong va
khudy qua dém. Thém nuéc (100 mL) va etyl axetat (200 mL) vao va tach cac 16p.
Pha nudc duge chiét bing etyl axetat (200 mL), va céc chét chiét hitu co két hop
duoc lam kho (MgSO4) va cb dic dudi 4p sut giam. Tinh ché bang séc ky cot nhanh
kho (5-60% etyl axetat trong heptan) thu dugc 4-(4-clophenyl)-5-hydroxy-5-metyl-
1H-pyrol-2(5H)-on (23,18 g, hiéu sut 35%) 1a chét ran mau kem.

'H NMR (400 MHz, d¢-DMSO) 8,55 (brs, 1H), 7,88-7,83 (m, 2H), 7,51-7,46
(m, 2H), 6,37 (d, 1H), 6,32 (s, 1H), 1,45 (s, 3H)

UPLC (Co béan) 1,51/5,00 phit, do tinh khiét 100%, M+H"224

MP 177°C

Diéu ché 4-(4-clophenyl)-5-metylen-1H-pyrol-2(5H)-on
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BF3'OEt,, DCM,
| NH OcCtort _ | NH

=

OH
Cl Cl

Pbi voi dung dich duoc 1am lanh 4-(4-clophenyl)-5-hydroxy-5-metyl-1H-
pyrol-2(5H)-on (10,00 g, 44,51 mmol) trong diclometan kho6 (100 mL) & 0°C dugc
thém dung dich bo triflorua dietyl etherat (8,13 g, 7,142 mL, 57,87 mmol) trong
diclometan khd (45 mL) trong 15 phit. Hon hop dugc khudy & 0°C, trudce khi lam
4m tir tir dén nhiét d6 phong va khudy trong 2 gio. Phan tmg duogc dap tit bang nude
da (100 mL) va cac 16p dugc tach ra. Lép nude duoc chiét bang diclometan (100
mL), va cac 16p hitu co két hop duoc rira biang hdn hop 1:1 ctia nudce va dung dich
nudc natri hydro cacbonat bao hoa (100 mL), lam khé (MgSOs4) va loc. Silic dioxit
duoc thém vao dich loc va hon hop duge khuéy trong 10 phut trude khi loc qua mot
nat silic dioxit, rira qua bang diclometan, tiép theo 1a hdn hop 3:1 cua diclometan:
dietyl ete. Cac phan doan c6 chira san pham mong mubn duoc két hop va co dic dudi
ap suit giam. Khi phan c6 ddc cta chét két tha dugc tao thanh, dugc thu thap bing
cach loc, rira bang dietyl ete, dé thu dugc 4-(4-clophenyl)-5-metylen-1H-pyrol-
2(5H)-on (5,25 g, hiéu suét 57%) 1a mot chét ran mau kem.

"HNMR (400 MHz, de-DMSO) 10,10 (s, 1H), 7,54-7,47 (m, 4H), 6,36 (s, 1H),
5,04 (t, 1H), 4,85 (s, 1H)

UPLC (Co ban) 1,87/5,00 phit, do tinh khiét 100%, M+H™206

MP 182°C

Diéu ché 5-hydroxy-5-metyl-4-(p-tolyl)furan-2(5H)-on

0

Koo 5

m o . o
(@)

H3POg4, 90 °C OH
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1-(p-Tolyl)propan-2-on (25,00 g, 24,00 mL, 168,7 mmol), axit glyoxylic
monohydrat (23,29 g, 253,0 mmol) va axit phosphoric (49,60 g, 506,1 mmol) duoc
két hop & nhiét do phong trude khi dun néng & 90°C qua dém. Sau khi lam ngudi
dén nhiét d6 phong, hon hop duge dd vao hén hop nude da (400 mL) va etyl axetat
(400 mL) dang khudy. Cac 16p duoc tach ra va pha hiru co duge rira bang nuée (100
mL), lam khé (MgSO4) va cb dic duéi ap sut giam. Hon hop duge ding phi véi 2-
metyltetrahydrofuran (50 mL) dé thu duoc 5-hydroxy-5-metyl-4-(p-tolyl)furan-
2(5H)-on (16,50 g, hiéu suét 48%) 1a chét rdn mau nau.

"H NMR (400 MHz, d¢-DMSO) 7,86 (s, 1H), 7,75 (d, 2H), 7,28 (d, 2H), 6,59
(s, 1H), 2,32 (s, 3H), 1,61 (s, 3H)

Diéu ché 5-hydroxy-5-metyl-4-(p-tolyl)-1H-pyrol-2(5H)-on

0 0
(i) SOC
| © - | NH
(ii) NH3/Hz0
OH 2-MeTHF OH
50 - 80 °C

| 5-Hydroxy-5-metyl-4-(p-tolyl)furan-2(5H)-on (16,50 g, 80,80 mmol) duogc
hoa tan trong thionyl clorua (48,06 g, 29,47 mL, 404,0 mmol) va dun néng & 50°C
trong 1 gid, trude khi dun hoi luu 1 gio. Sau khi 1am ngui dén nhiét d6 phong, hdn
hop dugc c6 dac dudi ap suét giam va duoc dang phi bang 2-metyltetra-hydrofuran
(2 x 50 mL). Phéan can dugc pha lodng véi 2-metyltetrahydrofuran (60 mL) va dung
dich nay duoc thém vao hdn hop khudy di lam lanh gdm 28% amoniac trong nudc
(55 mL, 808,0 mol) trong 2-metyltetrahydrofuran (10 mL) & 0°C. Hon hop duoc 1am
4m dén nhiét do phong va khudy qua dém. 2-Metyltetrahydrofuran duoc loai bo duéi
ap sudt giam, va pha lodng cin bang nude (200 mL) va dietyl ete (100 mL) va khudy
hdn hop trong 20 phit & nhiét dd phong. Chét rén thu duoc bang cach loc va khudy
trong nude (100 mL) va dietyl ete (50 mL) & nhiét d6 phong trong 10 phut. Chét rén

thu duoc bang cach loc va rira bang nudc, dietyl ete va lam khé trong chan khéng &

16



49487 17/22

50°C dé thu duoc 5-hydroxy-5-metyl-4-(p-tolyl)-1H-pyrol-2(5H)-on (10,49 g, hiéu
suit 31%) la chét rin mau be nhat.

'H NMR (400 MHz, de-DMSO) 8,44 (brs, 1H), 7,73 (d, 2H), 7,21 (d, 2H),
6,24 (s, 2H), 2,29 (s, 3H), 1,45 (s, 3H)

BC NMR (400 MHz, ds-DMSO) 170,4 (s, 1C), 161,1 (s, 1C), 139,8 (s, 1C),
129,7 (s, 2C), 128,9 (s, 1C), 128,2 (s, 2C), 119,1 (s, 1C), 87,8 (s, 1C), 26,7 (s, 1C),
21,5 (s, 10)

UPLC (Co ban) 1,41/5,00 phut, do tinh khiét 100%, M+H*204

Sy phan huy MP 178°C

Diéu ché 5-metylen-4-(p-tolyl)-1H-pyrol-2(5H)-on

0 0
BF;'OEt;, DCM,
I NH O°Ctort - | NH
OH

Pbi v6i dung dich duge lam lanh 5-hydroxy-5-metyl-4-(p-tolyl)-1H-pyrol-
2(5H)-on (8,68 g, 42,7 mmol) trong diclometan kh6 (87 mL) & 0°C da thém dung
dich bo triflorua dietyl etherat (6,85 g, 5,96 mL, 55,5 mmol) trong diclometan kho

(40 mL) trong 15 phit. Sau 1 gid, hon hop duoc dé 4m tir tir dén nhiét d6 phong. Sau
3 gio nita, phan Gng dugc pha loang véi diclometan (50 mL) va nuée da (100 mL)
va khudy trong 10 phit. Cac 16p duogc tach ra va 16p hitu co duoc rira bang nude (100
mL), hén hop 1:1 cta nuée va dung dich nuéce natri hydro cacbonat bdo hoa (100
mL) va nude mudi (100 mL) va 16p hitu co duoc loc qua Celite, rira bang diclometan.
Dung pipet loai bé nude thira trude khi lam kho dich loc (MgSOy) va cd dac dudi ap
sudt giam thanh chat rdn mau nau. Chét rin duoc khudy trong diclometan néng (120
mL) trong 15 phat trude khi lam lanh tir tir dén nhiét d6 phong va sau d6 1a 0°C. Chét
rdn thu dugc bang cach loc dé thu duoc 5-metylen-4-(p-tolyl)-1H-pyrol-2(5H)-on
(3,87 g, hiéu sudt 49%) 1a chét rin mau vang. Silic dioxit dugc thém vao dich loc va
hén hop duge khudy trong 10 phut trude khi loc qua mot nit silic dioxit, rira qua
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bang diclometan va sau d6 1a hdn hop 4:1 cua diclometan:dietyl ete. Dich loc duoc
cd dic dudi 4p sudt giam dé thu duge 5-metylen-4-(p-tolyl)-1H-pyrol-2(5H)-on (0,58
g, 7%) 1a chét rin mau vang. Tong luong 5-metylen-4-(p-tolyl)-1H-pyrol-2(5H)-on
(4,45 g, hibu suat 56%).

'H NMR (400 MHz, d¢-DMSO) 10,11 (brs, 1H), 7,35 (d, 2H), 7,25 (d, 2H),
6,25 (s, 1H), 5,01 (s, 1H), 4,85 (s, 1H), 2,31 (s, 3H)

UPLC (Co ban) 1,83/5,00 phut, do tinh khiét 100%, M+H*186

D0 phan huy MP 200°C

Vi du 2 — Phuong phép san xuét khin lau chtra lactam

Lactam (4-(4-clophenyl)-5-metylen-pyrol-2-on) dugc tron trude dén ndng do
cubi cing 13 Img/ml véi dung méi tinh khiét (etanol, DMSO, hodc metoxymetyl
butanol) cho dén khi phan tan hoan toan. Dung dich lactam thu dugc dugc thém vao
ché pham theo cong thirc ciia khin lau gbc dé dat dugce ndng do lactam cudi cing 14
100mg/l. Cac tAm khan lau lién tuc duge ngdm trong ché phdm theo cong thire va
phan thira duoc ép di trude khi cit thanh cac miéng nho hon va dong goi.

Ché pham theo cong thic cta khin lau sau day di duogc thyc hién: -

Thanh phan % trong lugng
Nuéc Dén 100
Neodol 91-5 6,0
Chét tao chelat 0,05
Chét dém Qs
Chét chéng tao bot 0,08
Lactam 0,005
Metoxy Metyl Butanol (MMB) 1

Vi du 3 — Vi du v& phan tich lau bé mit bang khin lau
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Khin lau & vi du 2 duge sir dung dé xir Iy cac bé mit (dia thép khong gi) bi
bam nhiéu vét ban chira E. coli (ATCC 10536). Qué trinh xt 1y 1a 30 gidy. Ca khin

lau khong c6 lactam va khan lau ¢6 lactam déu da dugc thir nghiém, cing véi bd diéu

khién dia trang nuéc. Murc d6 bao phu cia vi khuan duge dém bang cach do mirc do

vi khuén con lai trén dia thép khong gi.

Két qua cho théy rang khin lau c6 chira lactam lam giam luong vi khuan E.

coli so v&i khin lau ciing loai khong chira lactam. Két qua c6 y nghia thong keé.

Xt ly d6 ching Khin lau ddi Khan lau theo
nuéc tréng chimg sang ché
(khéng chura (chtra lactam)
lactam)
S6 luong vi 6,13 2,64 1,84
khuan trung binh
Logl0
Do léch chuan 0,39 0,06 0,27

Két qua quét lactam trén S. aureus

Khian lau & vi du 2 duoc str dung dé xir Iy cac bé mit (dia thép khong gi) bi

dinh nhiéu vét ban chira S. aureus. Xir Iy & 3 x 10 gidy. Ca khan lau khong chtra

lactam va khan lau c6 chtra lactam déu da dugc thtr nghiém, cung véi bo dieu khién

dia trang nudc. Muc dd bao phu cta vi khuan duge dém bang cach do mac do vi

khuan con lai trén dia thép khéng gi.

Két qua cho thdy ring khin lau ¢6 chira lactam lam giam luong S. aureus so

v6i khan lau cung loai khong chtra lactam. Két qua c6 y nghia thdng ké.

Xt Iy d6 ching

nudc trong

Khin lau dbi

chimg

Khan lau theo

sang ché
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(khong chitra (chira lactam)
lactam)
S6 luong vi 5,44 4,40 3,13
khuén trung binh
Logl0
Do léch chuin 0,08 0,42

Vidu4—-Viduy vé viée tu bao quan

Khin lau & vi du 2 d3 dugce thir nghiém dé xem li€u viéc tu lau c6 thé duoc coi

13 tu bao quan hay khong. Hai loai khan lau theo cong thirc ctia vi du 2 dugc san Xuét

trén 2 chat mang khac nhau (visco va polyetylen terephtalat) va dé trong 48 gid sau

khi duoc thir thach béi S. aureus. Murc do vi khudn trén khan lau sau 48 gio duoc do

bang huynh quang.
Visco d6i | Visco ddi PET db6i PET dbi
chimg chiing ching chimg
+ lactam + lactam
Huynh quang 955,7 53,5 993,9 94,7
Do léch chuan 30,8 1,2 153,0 34,0
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Yéu cau bao h¢

1. Khan lau thich hop dé ding cho bé mit cimg chira lactam trong khoang tir 0,0001%

trong lugng dén 5% trong lugng, trong do lactam la lactam duoc lya chon tir:

Ci

N
° ; 4-(4-clophenyl)-5-metylen-pyrol-2-on; va
o~ N

; 5-metylen-4-(p-tolyl)pyrol-2-on.

2. Khin lau theo diém 1 chua:
a) lactam trong khoang tur 0,001 dén 5% trong luong; va,
b) chét hoat dong bé mit trong khoang tir 0,1 dén 20% trong luong.

3. Khin lau theo diém 1 hodc diém 2 chira:

a) lactam trong khoang tur 0,001 dén 5% trong luong;
b) chét hoat dong bé mit trong khoang tir 0,1 dén 20% trong luong, tot hon 14 tir 0,5
dén 10% trong luong, tot hon nita 13 tir 1 dén 8% trong lugng; va, |

¢) chat tao chelat trong khoang tir 0,01 dén 2,5% trong luong.

4. Khan lau theo diém bét ky trong sb cac diém néu trén, trong d6 lactam c6 mit
trong khoang tir 0,0001 dén 2,5% trong luong, t6t hon 1a tir 0,0001 dén 1% trong

luong, tot hon nita 14 tr 0,001 dén 1% trong luong.
21
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5. Kh#n lau theo diém bét ky trong s6 cac diém néu trén, trong d6 lactam 13 lactam

dugc chon tu:

Cl

; 4-(4-clophenyl)-5-metylen-pyrol-2-on.

6. Khin lau theo diém bt ky trong s cac diém néu trén, trong d6 lactam & dang két

nang.
7. Khan lau theo diém bét ky trong sb céc diém néu trén, trong d6 chat hoat dong bé
mit dugc chon tu chit hoat dong bé mit anion va khong ion, t8t hon 1a chét hoat

dong bé mat khong ion, t5t hon nira 1a rugu etoxyl.

8. Khin lau theo didm bat ky trong sb cic diém néu trén, trong d6 chét tao chelat 13

axit xitric; EDTA (axit etylendiamintetraaxetic) hodc axit phosphonic.

9. Khan lau theo diém bat ky trong s6 cac diém néu trén, ngoai ra con chira bat ky

mot hoac nhidu chat sau: chat dém, chét chéng tao bot, huong liéu va, chit bao quan.
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