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TONG HQP CHAT HOAT PONG BE MAT ETHANOLAMIDE
VA ETHANEDIAMIDE TU MO CA BASA

Ha Thanh My Phuwong va Bili Thi Biru Hué'
ABSTRACT

Treating catfish fat based methyl esters with ethanolamine or ethylenediamine at elevated
temperature has led to the formation of N-(2-hydroxyethyl)amide (4) or N,N'-(ethane-1,2-
diyl) dienamide (5), respectively, in good to reasonable yields. These types of fatty
alkanolamide showed good surface activities. Upon oxidation using HCOOH/HO,
system, the carbon-carbon double bonds on the hydrocarbon side chains were
successfully epoxidized and subsequently undergone ring opening to form the
corresponding formyloxyhydroxy and dihydroxy ester products. This mixture was then
directly treated with ethanolamine or ethylenediamine to afford the final dihydroxy
N-(2-hydroxyethyl) amide (6) in good yield although an extra formate hydrolysis step was
necessary in the synthetic case of (7). The introduction of the hydroxy groups in fact
brought benefit by increasing the surface activities of the synthetic alkanolamide and
alkanediamide surfactants.

Keywords: biosurfactant, alkanolamide, alkanediamide, fatty acid, biodegradability
Title: Synthesis of catfish fat-based surfactant ethanolamide and ethanediamide

TOM TAT

Khi cho hén hop methyl ester tong hop tie m& cd basa phan g véi ethanolamine hodc
ethylenediamine & nhiét dé cao, hai logi chdt hoat dong bé mat (CHPBM) khong ion N-
(2-hydroxyethyl)amide (4) va N,N'-(ethane-1,2-diyl)dienamide (5) duoc tao thanh voi
hiéu sudt khd tot. Hai logi alkanolamide béo nay thé hién hoat tinh bé mdt rdt tot. Bang
phan img oxy hoa sir dung hé HCOOH/H0;, cdc vi tri C=C trén khung swon carbon cia
methyl ester da dwoc epoxy héa va tiép theo la mo vong epoxy tao ra hon hop san pham
gom methyl formyloxyhydroxy va methyl dihydroxy tuong irng. Hon hop nay sau dé dwoc
cho phan g truc tiép véi ethanolamine tao ra san pham -(2-hydroxyethyl)amide (6) voi
hiéu sudt khd t6t trong khi dé tao ra san pham (7) can phai thuce hién thém bude thiy giai
cdac nhom formate. Viéc dua thém cdac nhom hydroxy vao trong khung swon carbon thuc
sw dnh huéng dén hoat tinh bé mat cia cdc chdt hoat dong bé mat alkanolamide va
alkanediamide t(fng hop duoc.

Tir khéa: chit hoat dpng bé mt sinh hoc, alkanolamide, alkanediamide, acid béo, tinh
Pphén huy sinh hoc

1 GIOI THIEU

Ngay nay, chat hoat dong bé mit (CHDBM) giit mot vi tri quan trong trong nhiéu
linh vuc khac nhau cua doi séng voi vai tro nhu cht tao nhi, chit tao bot, chat
phén tan, chét diét khuén...(Linda et al.,2007; Richard, 2006; Drew Myer, 2006).
Tuy nhién, viéc st dung cac CHPBM tong hop tur dau mo c6 kha nang phan hay
chim da gy ra nhimg quan ngai lién quan dén moi truong. Song song d6 1a tinh
trang can kiét dan cua ngudn nguyén liéu hoa thach nay. Chinh vi vy, nhu cau tim
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kiém mot ngudn nguyén liéu méi ¢ thé tai tao dong thoi it gdy 6 nhiém méi
truong dang tré nén ngay cang burc thiét khong chi ¢ Viét Nam ma ca trén the gioi.
Mot trong nhirng nguén nguyén li¢u tai tao duoc nhim den hién nay la nguon dau
thuc vat, md dong vat. Pdng bang séng Ctru Long ¢ tiém ndng to 16n vé cac
ngudn nguyén lidu dau thyc vat dac biét 1a nguon md ca tra, ca basa. Viéc nghién
ctru tan dung cac ngudn nguyén liéu nay dé tong hop cac san pham sinh hoc trong
d6 c6 CHPBM la mot hudng nghién ciru thiét thyc. Tiép theo nhitng két qua
nghién ctru vé tong hop alkanolamide va alkanediamide tir oleic acid (Bui Thi Biru
Hué, 2010), bai bao nay cong bd nhitng két qua nghién ciru bude dau trong viéc
tong hgp CHPBM khong ion loai alkanolamide va alkanediamide tir m& ca basa &
quy mo phong thi nghiém.

2 THUC NGHIEM
2.1 Héa chit - Thiét bi

Cac héa chat c6 xuét xit Merck, Prc va duoc str dung ngay sau khi mua ma khong
trai qua qua trinh tinh ché. Céc dit liéu phé 'H-NMR, *C-NMR dugc ghi trén may
Bruker Advance 500MHz (Vién Cong Nghé, 18 Hoang Qudc Viét, Cau Gidy, Ha
No6i). Bo dich chuyén héa hoc, 6, dugce tinh bﬁng ppm; hﬁng sb ghép cap, J, tinh
bang Hz. Silica gel 60 F,s; (0.04-0.06), ban moéng TLC xut x(ir Merck.

2.2 Téng hop
Téng hop alkanolamide (4)

Khudy & toc do 600 v/p hdn hop gdm methyl ester tong hop tir md ca (2) (28,8 g,
0,1 mol) va ethanolamine (30,04 g, 0,5 mol) ¢ 140°C trong 4 gio. Hon hop ngay
sau phan ung thu duogc 1a chit 16ng sét mau vang, dé yén trong 15 phit tao dang
wax. Két tinh trong dung méi EtOAc thu dugc tinh thé rin alkanolamide (4) mau
trang min (23,4 g, Ry = 0,36, EtOAc).

Téng hop ethylenediamide (5)

Khudy & toc d6 600 v/p hdn hop gdm methyl ester tir m& ca (2) (28,8 g, 0,1 mol)
va ethylenediamine (12,02 g, 0,2 mol) & 140°C trong 4 gio. Hon hop thu dugc sau
phan tng 1a chét 16ng sét mau vang, dé yén trong 15 phut tao dang wax. Két tinh
trong dung mdi EtOAc thu dugc tinh thé chét rin ethylenediamide (5) mau tring
min (15,33 g, Ry = 0,625, EtOAc).

Tong hop alkanolamide (6)

Khudy & toc do 600 v/p hén hop gdm methyl ester (2) (28,8 g, 0,1 mol), dung dich
hydrogen peroxide nong d¢ 30% (17 g, 0,15 mol) va formic acid nong d6 88%
(15,68 g, 0,3 mol) & 60°C trong 2 gid. Hon hop sau phan ung dugc cho vao phéu
chiét, tach bo 16p nuéc va formic acid du phi dudi, sau d6 rira v6i dung dich
NaHCO; bao hoa (dé loai bo formic acid con du trong pha hitu co), chiét véi
EtOAc, rira nhidu 1an voi nude cat cho dén khi pha hitu co c¢6 pH=7 (thir véi quy
tim cho dén khi quy tim khong d6i mau) va cudi cing cho dung dich NaCl bio hoa
vao. Chiét 1iy pha hiru co, dem ¢ quay dudi dung méi, thu duoc 27,61g hdn hop
g6m (3b) va (3¢) (Ry = 0,36 va Ry= 0,22, PE:EtOAc = 3:1).
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Hon hop (3b) va (3¢) (34,9 g) va ethanolamine (30,04 g, 0,5 mol) duoc khuay 4]
téc do 600 v/p, nhi¢t d6 phan ung la 140°C trong 1 gio. Sau khi phan tmg két thiic,
thu dugc chat 1ong sét mau vang, dé yén hdn hgp trong 15 phut tao dang wax. Sau
d6 dem hdn hop dang wax két tinh trong dung méi EtOAc thu dugc chat rin (6)
mau tréng anh vang (19,8 g, Ry = 0,46 va R¢=0,32, EtOAc).

Téng hgp ethylenediamide (7)

Hon hop (3b) va (3¢) (34,9 g, 0,1 mol) va methanol (16 g, 0,5 mol), KOH (0,35 g,
1% khéi lwong ciia hon hop) dugc khudy & toc do 600 v/p, nhigt do phan tmg la
70°C trong 3 gio. Hon hop sau phan tng duoc rira véi dung dich CH;COOH 5-
10%, chiét véi EtOAc, rira v6i nudc cho dén khi pha hitu co c6 pH=7 (quy tim
khong d6i mau) va cudi cung rira v6i dung dich NaCl bdo hoa. Sau do chiét 1ay
pha hiru co, ¢6 quay dudi dung méi thu duoc 29,56 g hdn hop chi yéu 1a (3¢) (trén
90%). Hon hop nay (17,5 g) tiép tuc dwoc cho phan mg véi ethylenediamine (6,1
g, 0,1 mol) & téc do 600 v/p, nhiét do phan tng 1a 140°C trong 2 giv. Két thiic
phan tng, thu dugc chét long sét mau vang, dé hdn hop ngudi trong 15 phut tao
dang wax. Sau d6 dem hdn hop dang wax két tinh trong dung méi EtOAc thu duoc
7,3 g tinh thé chét rin (7) mau tring 4nh vang min.

3 KET QUA VA THAO LUAN

Chat hoat dong bé mit (CHPBM) khong ion loai alkanolamide hodc
alkanediamide dugc tong hop bang phan tng transester hoa hoic amide hoa
methyl ester cia cac acid béo c6 trong md ca véi alkanolamine hoac
alkanediamine (Kolancilar et al., 2004; Feairheller et al.,1994). Quy trinh téng hop
dugc tom tat trong So dd 1.

0
H,C—COOR H,NCH,CH,0H i H
He—coor —YOM__ pcooMe ———2—2» R—C-N—CH,~CH,~OH
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Ethylenediamide (5)
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OH
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So db 1: Quy trinh tdng hop CHPBM khéng ion tir m& ca tra, ca basa
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Dua trén cac két qua nghién ciru trude ddy trén ngudn nguyén lidu 13 acid oleic
(Bui Thi Biru Hué, 2010) ethanolamide (4) duoc téng hop qua hai bude. Dau tién
triglyceride c6 trong m& ca duoc chuyén hoa thanh hon hop methyl ester (2) bang
phan tmg transester hoa v6i methanol, xtc tic KOH (Nguyén Thi Kiéu Oanh,
2008). Hon hop ester nay tiép tuc dugc cho phan tng v6i ethanolamine. Cac yéu tb
nhur ti 1é mol tac chat, nhiét do va thoi gian phan Gmg déu anh hudng dén hiéu suat
téng hop cua giai doan nay. Két qua khao sat tim dugc diéu kién tong hop nhu sau:
ti 16 mol methyl ester:ethanolamine = 1:5 (s6 mol ciia hdn hop methyl ester duoc
tinh mot cach gan dung dua trén ham luong 33,6% cua methyl oleate c6 trong m&
ca); nhiét do phan tmg 1a & 140°C & 4p suét khi quyen sau 2 gio phan g san
phim (4) duoc tao thanh dudi dang tinh thé mau tring (két tinh trong EtOAc;
23,4g tir 28,8 g hon hop (2).

Bang phan tmg tuong ty nhung véi ethylenediamine, san pham ethylenediamide
(5) cuing dugc tao thanh voi hiéu sudt khoang 46%. Sy giam hiéu suét trong truong
hop nay so véi truong hop tong hop ethanolamide (4) co thé 1y giai mot phan do
tinh dé& tao wax cua (5) gy kho khin cho qua trinh tinh ché tiép theo.

Nham lam tang tinh phan cyc cua phan tu ttr d6 cai thién hoat tinh bé mit cua san
phérn (4) va (5), cac vi tri C=C trén khung suon carbon ctiia methyl ester (2) dugc
tién hanh dihydroxyl hoa boi hdn hop HCOOH/H,0; truge khi thyce hién phan ing
amide hoa (Daniel ez al.,1946). Nhing két qua nghién ciru trén ngudn nguyén liéu
acid oleic cho thay tuy theo ti 1€ mol methyl ester:H,0,:HCOOH st dung ma san
pham tao thanh c6 thé 1a methyl epoxy ester (3a), hydroxy-formyloxy ester (3b)
hodc dihydroxy ester (3¢) (So do 1) (Bui Thi Biru Hué, 2010). Khi ti 1& mol methyl
oleate:H,O,:HCOOH = 1:2:4, thoi gian phan tng la 2 gio, nhiét d§ phan ung la
60°C va téc do khudy 1a 600 v/p thi hdn hop san pham thu dugc gom chu yéu la
hop chat hydroxy-formyloxy va dihydroxy (chiém ti 18 trén 90% hdn hop san
pham). Tuy nhién, khi 4p dung diéu kién nay cho truong hop tac chét 1a (2), do
luong ester ctia acid béo khong no ctia (2) chi chiém khoang 50% nén dé tranh viéc
tao ra lwgng du HCOsH va HCOOH c6 thé dan dén sy soi trao cua hdn hop phan
tmg thi luong tac chat H,0, va HCOOH duoc giam tuong tng. Két qua khao sat
cho thay khi sir dung ti 16 mol methyl ester (2):H,0,:HCOOH = 1:1,5:3, thoi gian
phan ng 2 gio, nhiét d6 phan tng la 60°C v6i toc do khudy 1a 600 vip, 72,39 g
hén hop gém (3b) va (3¢) dugc tao thanh tir 75,51 g methyl ester (2). Hon hop ndy
sau d6 dwoc cho tiép tuc phan tng voi ethanolamine (ti 1&6 mol hdén
hop:ethanolamine=1:5, & 140°C trong 1 gio thu dugc 41,07 g CHPBM
alkanolamide (6) du6i dang chat rin mau tring (két tinh trong EtOAc). Trong giai
doan nay, nhém -NH, cuia ethanolamine khong chi phan ung véi nhom chuce ester
cua (3b) ma con dam nhan vai tro amine giai nhém format (HCOO) phong thich
nhém hydroxy (OH) ty do. Két qua nay cho thiy budc thiy giai cac nhom
formyloxy thanh dihydroxy trudc khi phan mg véi ethanolamine 1a khong can
thiét.

Tuy nhién, khi ap dung phuong phap tuong ty dé tong hop ethylenediamide (7),
san pham phu sinh ra trong trudng hop nay 1a N,N'-(ethane-1,2-diyl)diformamide
do ca hai nhom -NH, cua ethylenediamine tham gia amine gidi cac nhom formate
(HCOO) cia (3b). San phdm phu nay rat d& tao sap va khong hoa tan tbt trong
EtOAc, do d6 gy khé khan cho qua trinh két tinh san pham (8). Pé lam giam
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lwong san phdm phu nay, hdn hop (3b) va (3¢) duoc cho phan mg tng voi
methanol, xtic tic KOH nham thiy phan toan b cac nhom formyloxy tao thanh
san pham (3¢) (So d6 2). Piéu kién thuc hién phan ung nhu sau: ti 1& mol
(3b):MeOH=1:5, lugng KOH sir dung 13 1% so v&i khéi lugng hdn hop, thoi gian
phan mg 1 3 gid va & 70°C. Hiéu sudt chuyén hoa cia giai doan nay 1a 86,7%
trong d6 thanh phén (1b) (hodc 1b’) va (1c) tuong tng la 11,4% va 88,6% (sau khi
tinh ché bang sic ky cot silica gel). Hon hop nay sau dé duoc tiép tuc phan Gmg
v6i ethylenediamine voi didu kién tuong tu nhu trong truong hop tong hop (2¢)
thu dugc san pham (3¢) dudi dang chat rdn mau trang vé6i hiéu suat tuong ung la
45% (két tinh trong EtOAc).

OH

[ H MeOH PH y
CH;(CH,);~CH=(—(CH,);COOCH;, CH;(CH,);—CH—C—(CH,),COOCH,
OCHO .
(3b) (3¢)
Methyl formyloxy ester Methyl dihydroxy ester

So' dd 2: Phan tng thity phan methyl formyloxy ester

Hdn hop san pham (3¢) sau d6 duoc cho phan tng voi véi ethylenediamine dé tao
CHDBM ethylenediamide (7). Qua khao sat, diéu kién thyc hién phan ung tim
duoc nhu sau: ti 1¢ mol hon hop (3c):ethylenediamine = 1:5, thoi gian phan tng: 2
gio, nhi¢t d6 phan tmg: 140°C, tbc do khudy: 600 v/p. O giai doan nay, tir 61,31 g
hon hop (3¢) tong hop duoc 32,58 g ethylenediamide (7) dudi dang chat rin mau
trang (két tinh trong EtOAc).

Bén CHPBM (4), (5), (6) va (7) tong hop duoc tir ngudn nguyén liéu md ca basa
duoc tién hanh danh gia kha nang tao nhii védi cac ty 1€ khac nhau vé phﬁn tram
khdi lugng cac chat tham gia tao nhii dé tim ra cong thirc tao nhii bén. Céc yéu t6
¢ dinh bao gdm: nhiét do khudy: 30°C, thoi gian khuay: 10 phut, toc do khudy:
600 v/p. Két qua tim dugc cong thire tao nhii bén nhu sau (Bang 1).

Bing 1: Cong thirc tao h¢ nhii twong bén ciia cic CHPBM tdng hop tir m& c4 basa

CHPBM Céng thirc tao hé nhii bén Gi4 tri CMC
“4) 25% (4) + 32% nudc + 38% paraffin + 5% n-butanol 0,0030 g/L
(5 10% (5) + 25% nudc + 65% paraffin 0,0040 g/L

p g
(6) 10% (6) + 25 % nudc + 65 % paraffin 0,0035 g/
(7 10% (7) + 55% nudc + 35% paraffin 0,0045 g/L

Tét ca cac hé nhii trong tao thanh déu bén vimg (khong c6 hién twong tach 16p sau
hon 10 ngay khao sat) va déu thudc loai nhii nudc trong dau (W/0). Két qua khao
sat cho thdy su tang thanh phan wa nuéc (nhém OH) va giam thanh phan ky nudc
(h¢ -CH=CH-) 15 rang da gop phan cai thién kha ning hoa tan trong nudc ciia chét
HDBM, tir d6 nhil tao thanh min mang va bén viing hon rat nhiéu so v6i 2 hé nhii
tao boi 2 chit HDBM con lai. Ngoai tac dung thay ddi tinh phan cuc, su thay thé
cac vi tri C=C bang cac vong oxirane duoc dy doan s& gbp phan cai thién do bén
clia cau tric phéan tir chat HDBM, tir d6 gop phan bén vimng hoa hé nhii tuong tao
thanh. Nghién ctru kha nang tao bot, kha nang tao huyén phu, kha nang tham udt
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va kha nang kich (mg da cta cac chit hoat dong bé mit nay dang duoc tién hanh
trong phong thi nghiém va s€ dugc cong bo trong thoi gian toi.

4 KET LUAN

Bing cac phuong phap hoa hoc nhu transester hoa, amide héa va epoxy hoa, hai
loai alkanolamide béo va hai loai ethylenediamide béo di dwoc tong hop thanh
cong tir md ca basa v6i higu suat kha tot. Cac alkanolamide loai nay déu c6 kha
nang tao hé nhi tuong bén vimg. Ket qua nay mo ra mot hudng ing dung méi cho
ngudn nguyén liéu m& c4 basa von rat phong phu ¢ ddng bang song Ciru Long.
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