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TONG HQOP CHAT HOAT PONG BE MAT ANION
SODIUM AMIDOPROPOXYACETATE TU MO CA BASA

Pham Thi Thanh Nga va Bui Thi Biru Hué'
ABSTRACT

A four step synthetic process of sodium amidopropoxyacetate (7b) from catfish fat has
been sucessfully developed with the total yield of 38%. The synthetic method made use of
(a) Transesterification of catfish triglycerides to obtaine a mixture of methyl esters (2b)
which was then undergone an (b) Amidation reaction using propanolamine to give the
corresponding N-(3-hydroxypropyl)carboxamide (4b) (c) Carboxylation of (4b) and
finally (d) Base treatment to finish the desired sodium amidopropoxyacetate (7b). The
structures of the synthetic compounds have been fully determined based on NMR
spectroscopy data. This type of anionic surfactant proved to possess a good emulsifying
property, negligible irritativeness although lower foaming stability was observed
compared to that of the comercially available LAS surfactant..
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TOM TAT

Chat hoat ddng bé mdt anion sodium amidopropoxyacetate (7b) da duwoc tong hop thanh
cong tir m& cd basa véi hiéu sudt toan phan dat 38%. Quy trinh tong hop trdi qua bon
giai doan: (a) Transester héa triglyceride cé trong mé cd tao hon hop methyl ester (2b)
() Amide héa hon hop (2b) boi  propanolamine thu  dwoc  N-(3-
hydroxypropyl)carboxamide (4b) twong ing (c) Carboxyl héa chdt trung gian (4b) béi
a-chloroacetic acid va (d) Kiém héa tao ra chdt hoat déng bé mdt anion sodium
amidopropoxyacetate (7b). Cdu tric ciia cdc chdt duwoc xac nhdn dwa trén cdc phiong
phap pho nghiém NMR. Chat hoat dong bé mdt tong hop dwoc thé hién kha nang tao nhii
rdt tot, tinh kich irng da khéng dang ké mac dit kha néng tao bot va dé bén bot thap hon
s0 v&i chdt hoat dong bé mat LAS trén thi trueong.

Tir khéa: Chit hoat djpng bé mdt, tinh phin hiiy sinh hoc, acid béo, diu thuwc vit

1 DAT VAN PE

Ngay nay, viéc str dung phd bién cac san pham chat hoat dong bé mat (CHDBM)
téng hop tir nguyén liéu hoa thach kho phan huy sinh hoc da dan dn tinh trang
dang bao dong vé 6 nhiém moi truong. Mat khac, tinh trang can kiét cua ngudn
nguyén liéu hoa thach nay lam cho nhu cau tim kiém mot ngudn nguyén ligu thay
thé ngay cang cap thiét. Chinh vi vdy, viéc nghién ctru tong hop cac CHDBM sinh
hoc tir nguon nguyén liu tai tao dang ngay cang dugc quan tam.

Chét hoat dong bé mit sinh hoc 1a thuat nglr dung dé chi céac san phém ¢6 tinh chat
nhu CHDPBM théng thudng nhung dugc tong hop tir ddu thue vat, md dong vat va
dic biét 1a c6 kha nang phan hiy sinh hoc. Ca basa 1a mét trong nhitng ngudn
nguyén liéu phong phil & nudc ta nodi chung va khu vuc Pong Bang Séng Ciru
Long noi riéng. Ham lugng acid béo no va khéng no co trong m& ca chiém kha
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cao, 1a ngudn nguyén liéu tiém nang dé téng hop cac loai CHDBM ©6 kha nang
phan huy sinh hoc. Pa c6 mét s6 cong trinh nghién ciru tan dung ngudn phé pham
nay dé tong hop biodiesel (Tran Kiéu Oanh, 2008), tong hop dau nhon sinh hoc
(Bui Thi Biru Hué, 2010) va sap boi tron sinh hoc (Lwu Thi Kiéu Oanh, 2010; Ngb
Thi Ngoc Hén, 2010). Tuy nhién, hudng tmg dung ngudn md ca basa phé thai nay
dé téng hop CHDPBM sinh hoc chua dugc nghién ctru nhiéu tai Viét Nam. Tiép
theo cac cong bd trude diy cua ching toi vé tong hop CHPBM sinh hoc cation
(Nguyén V& Duy, 2010) va khong ion (Bui Thi Buu Hué, 2010; Ha Thanh My
Phuong, 2011), bai bao nay trinh bay nhiing két qua nghién ctiu vé tong hop
CHDBM sinh hoc anion loai amidopropoxyacetate tir m& ca basa.

2 PHUONG PHAP NGHIEN CUU

Quy trinh tong hop CHDPBM anion loai sodium amidopropoxyacetate (7b) tir mg
ca basa dugc tom tat trong So do 1.
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Sodium amidopropoxyacetate

(2a), (4a), (6a), (7a): R = (CH,);CH= CH(CH,),CH,
(2b), (4b), (6b), (7b): R = Gbc hydrocarbon cia cic acid béo c6 trong m& c4 basa
So' d6 1: Quy trinh tong hop CHPBM anion sodium amidopropoxyacetate

Dau tién m& ca duoc transester hoa voi methanol sir dung xuc tac KOH (Trén Kiéu
Oanh, 2008) tao hdn hop methyl ester (2b). Tiép theo 1a giai doan amide hoa
methyl ester (2b) bdi propanolamine (Hakan Kolancilar, 2004) va acetyl hoa san
pham tao thanh béi tac nhan chloroacetic acid thu dugc amidopropoxyacetic acid
(6b) tuong tmg. Cubi cung 1a giai doan kiém héa (6b) boi dung dich NaOH tao san
phim CHDBM anion sodium amidopropoxyacetate (7b).

Do m& c4 12 hon hop ester ctia glycerol va cac acid béo no va khong no khac nhau
trong d6 nhiéu nhat 1a oleic acid (33.6%) nén dé so bo thiét 1ap diéu kién tong hop
cling nhu x4c dinh ciu trac cia cic san phdm tao thanh ching t6i tién hanh khao
sat trén oleic acid. TUr nhitng két qua dat dugc sé thiét 1ap diéu kién tong hop
CHDBM anion tir nguyén liéu md c4 basa.

Céc yéu t6 anh huong dén hiéu suét cia cac giai doan trong qua trinh téng hop bao
gom ti 1€ mol tac chat, nhiét dd phan ung va thoi gian phan tng va do do sé dugc
tap trung khao sat.

Tién trinh phan tmg duoc theo ddi bang sic ky ban mong (TLC). Céc chét sau mdi
giai doan tong hop dugc tinh ché bang phuong phép két tinh hodc sir dung sic ky
cot silica gel. Ciu triic san pham duoc danh gia bang phuong phap phd 1H-NMR,
13C-NMR. San phdm CHPBM anion téng hop dugc duoc danh gia chit lwong
thong qua viéc danh gia kha nang tao nhii, kha nang tao bot va tinh kich ung da.
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3 KET QUA VA THAO LUAN

M& ca basa thu mua ¢ khu cong nghiép Tra Noc, quan O Mon, thanh phd Can
Tho. Cac hoa chit co xuit xit Merck, Puc va duge st dung ngay sau khi mua ma
khong trai qua qua trinh tinh ché. Cac dit liéu phé 'H-NMR, “C-NMR, duoc ghi
trén may Bruker Advance 500 MHz (Vién Hoa hoc, Vién khoa hoc va Cong ngh¢
Viét Nam). D6 dich chuyén hoa hoc, & duge tinh bang ppm, hang s6 ghép cip J
tinh béng Hz. Silica gel 60 F,s4, bain méong TLC xuét xt Merck.

3.1 Khio sat trén ngudn nguyén liéu oleic acid

Duya trén cac két qua nghién ctru trude day trén ngudn nguyén liéu 1a oleic acid va
ethanolmine (Bui Thi Buu Hué, 2010), hop chat N-(3-hydroxypropyl)oleamide
(4a) duoc tong hop bang phdn ung amide hda methyl oleate (2a) boi
propanolamine. Cac yéu t6 nhu ti 1¢ mol tac chat, nhiét do va thoi gian phan ung
déu anh huéng dén hiéu sudt tong hop cua giai doan nay. Két qua khao sat tim
duogc diéu kién tong hop nhu sau: ti 186 mol methyl oleate:propanolamine = 1:4 va
nhiét do phan ung la 140°C. Sau 2 gi¢ phan Umg san pham (4a) dugc tao thanh
dudi dang tinh thé mau tring (két tinh trong EtOAc, Ry=0.32, 100% EtOAc), hiéu
suét dat 78.44 %.

Nhom hydroxy tu do (<OH) ctia amide (4a) duoc tiép tuc carboxyl hoa thong qua
phan tmg véi tac nhan chloroacetic acid (5). Phan tng thudc loai thé than hach Sy2
trong d6 nhém —OH dong vai trd tac nhan than hach thay thé nhém —Cl cua
chloroacetic acid. Dé lam tang tinh than hach ctia nhém hydroxy, nhiéu base manh
da dugc nghién ctru st dung nhu CH3;0Na, KOH, NaOH va ¢ nhiéu nhiét do khac
nhau. Tuy nhién, két qua khao sat cho thay viéc dung base két hop voi gia nhiét
manh chi din dén phan hiy tic nhan phan mg. Piéu kién thyc hién t6t nhat cho
giai doan nay 1a khudy hdn hop phan (mg & 40°C trong 5 gid, ti 1¢ mol amide (4a)
va chloroacetic acid twong tng 1a 1:5. Hon hop sau phan tng dugc trung hoa bang
dung dich NaHCO; bao hoa dé loai acid du va HCI sinh ra. C6 dudi dung méi thu
dugc hdn hop chat ran mau trang. Tinh ché bang sic ky cot (hé dung moi giai ly
PE:EtOAc = 1:1) thu dugc san pham (6a) c6 dang chat rin mau trang (R=0.37,
PE:EtOAc = 1:1), hiéu suat dat 81.66 %. Sy hién dién cua hop phan acetic acid
trong san pham (6a) duoc xac nhan bai tin hiéu cong hudng & 4.09 ppm trong phd
'H-NMR (miii don, 2H) va & 63.97 ppm trong phd “C-NMR cua nhéom —
OCH,COOH. Ngoai ra, phd C-NMR con cho thay c6 su hién dién cia 2 nhém
carbonyl & 173.32 va 167.45 ppm; 2 carbon olefin & 129.99 va 129.72 ppm va 3
carbon ctia 3 nhom CH, ctia mach hydroxypropyl ¢ 63.97, 40.79 va 36.79 ppm. Dit
liéu phé day du cta (4a) va (6a) nhu sau:

N-(3-Hydroxypropyl)oleamide (4a):

'H-NMR (500 MHz, CDCls: & (ppm) 5.97 (s, 1H, C(O)NHCH,-), 5.37-5.31 (m,
2H, -CH=CH), 3.63 (, J = 15 Hz, 2H, -CH,-OH), 3.41 (¢, J = 10, 2H, -CH2-NH),
2.19 (1, J = 15 Hz, 2H, -CH,C=0), 2.05-1.99 (m, 4H, -CH,CH=CHCH,-), 1.68 (g,
J =10, 2H, -CH,CH,0H), 1.65-1.6 (m, 2H, -CH,CH,C=0), 1.3-1.25 (m, 21H, -
CH,-), 0.87 (¢, J = 15 Hz , 3H, CH;). >C-NMR (500 MHz, CDCl;): § (ppm)
174.57 (-C=0), 130.01 (-CH=), 129.71 (-CH=), 59.19, 36.71, 36.16, 32.37, 31.89,
22.66, 14.08 (-CH;).
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(£)-2(3-Oleamidopropoxy)acetic acid (6a):

'H-NMR (500 MHz, CDCLy): & (ppm) 5.8 (s, 1H, C(O)NHCH,-), 5.38-5.32 (m, 2H,
-CH=CH-), 427 (t, J = 10 Hz, 2H, -CH,-0-), 4.09 (s, 2H, -O-CH,-C=0-), 3.34 (¢, J = 10
Hz, 2H, -NH-CHy), 2.16 (t, J = 15 Hz, 2H, -CH,»-CONH-), 2.05-1.99 (m, 4H,
-CH,CH=CHCH,-), 1.92-1.87 (m, 2H, -CH,CH,»-O-), 163 (, J = 15 Hz, 2H,
-CH,CH,CONH-), 1.3-1.25 (m, 21H, -CH,-), 0.88 (¢, J = 10 Hz, 3H, -CH;). "C-NMR
(125.75 MHz, CDCly): & (ppm) 173.32 (-C=0), 167.45, 129.99, (-CH=), 129.72
(CH=), 63.97, 40.79, 36.79, 36.18, 31.88, 22.66, 14.09 (-CH;).

Giai doan cudi cung cua quy trinh tong hop 1a kiém héa acid (6a) st dung dung
dich NaOH 2M. Phan tmg duoc thue hién ¢ nhiét d6 phong trong thoi gian 30 phat
thu dugc san pham sodium (Z)-2-(3-oleamidopropoxy)acetate (7a) dudi dang chét
rdn mau tring nga, hiéu suét dat 68.18 %.

3.2 Tong hop chit hoat dong bé mit anion sodium amidopropoxyacetate (7b)
tir mé ca basa

Tir nhing két qua thu dugc khi str dung oleic acid 1am tac chét, ching toi tién hanh
khio sat nham thiét 1ap didu kién téng hop CHDBM anion sodium
amidopropoxyacetate (7b) tir md c4 basa. Dau tién, hdn hop methyl ester (2b)
(Tran Kiéu Oanh, 2008) duoc cho phan mg véi propanolamine véi ti 1é mol tuong
Ung 1a 1:3, nhiét d6 phan tng 1a 150°C trong thoi gian 2 gio. Hon hop sau phan
g thu dugc 1a chét long sét mau vang, dé yén trong 15 phut tao dang wax. Tién
hanh két tinh hdn hop trong EtOAc thu dugc N-(3-hydroxypropyl) carboxamide (4b)
dudi dang chét ran mau trang min (R,= 0.32, EtOAc), hiéu suét dat 81.24 %.

Tiép theo, hdn hop (4b) dugc cho phan mg véi chloroacetic acid véi diéu kién tuong tir
nhu d6i voi (4a). Tuy nhién, khao sat thém vé diéu kién thyc hién cho thay hiéu suat tong
hop amidopropoxyacetic acid (6b) t6t hon khi ting nhiét do phan l'mg tir 50°C Ién
60°C va thoi gian phan tng la 6 gio. Trong diéu kién nay, san pham thu duogc co
dang chit rdn mau trang, hiéu suét dat 78.28% (tinh ché bang sic ky cot silica gel,
h¢ giai ly PE:EtOAc = 1:1, R/= 0.37).

Cubi cung, qua trinh tong hop két thuc bang giai doan kiém hoa hdn hop (6b).
Diéu kién thuc hién tuong ty nhu trong trudng hop (6a). Hon hop sau phan tng
dugc cho vao dung dich NaCl bdo hoa. San phdm CHDPBM anion sodium
amidopropoxyacetate (7b) s& tach 16p ndi 1én trén. Pem loc san phdm bang may
loc ap sudt kém. Rura san pham voi acetone, phoi kho & nhiét do phong thu duoc san
pham c6 dang bot mau tring, hiéu suét dat 69.45%.

3.3 Panh gia chit lwong san phim (7b)

Pé danh gia chat lugng san pham CHPBM anion tong hop duoc, ching toi tién
hanh khao sat kha nang tao h¢ nhi twong ben ving cua san pham (7b) véi hdn hop
paraffin va nudc. Bang cach cb dinh cac yéu td bao gdm: nhiét do 1a 40°C, thoi
gian 1a 30 phut, toc do khudy tron 1a 700 v/p; lan luot thay dbi ti 1¢ phan trim khéi
lvgng cuia CHPBM (7b), paraffin va nudc chung t6i tim duge cong thire tao nhii
bén nhu sau: 25% CHDBM (7b) + 35% nudc + 40% paraffin. Nhii tao thanh c6
mau tring min, thudc loai nhil nudc/dau (W/O) va co do bén hon 15 ngay.
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H¢ nhii twong tao thanh cling dugc bude dau danh gia 1a khong gay kich tmg da
thong qua thi nghiém kiém tra gay kich trng da trén chugt.

Tiép theo, kha ning tao bot ciia san pham (7b) dugc tién hanh danh gia bang cach
pha dung dich CHDBM véi nong do tuong tng 1a 1%. Két qua tao bot va 6n dinh
cot bot dugc ghi lai sau thoi gian 1 phat, 3 phut, 5 phut va so sanh voi LAS la
thanh phan CHDPBM thong dung trong chat gidt tiy tong hop dang luu hanh trén
thi truong. Két qua duoc trinh bay trong Bang 1.

Bing 1: Két qua khio sat kha ning tao bot va on dinh ct bot

TRECR TR TIEI 0 o i i i
CHDbBM RN RN ST ¢t bot sau cot bot sau

(mL) (mL) (mL) oL s: ot s:
I phit 3 phat 5phat > PRt(Y) 4 phat (%)

Sodium amidopropoxyacetate (7b) 27 21 13 77.78 61.9
LAS 270 260 250 96.2 92.6

Tur két qué trén cho théy, CHDBM anion (7b) c6 kha nang tao bot va on dinh bot
kém hon CHPBM LAS. Vi vdy, san phém (7b) khong thich hop sir dung dé lam
tac nhan tao bot trong cac san pham giat tay. Co thé g dung san pham (7b) cho
muc dich 1am chat nhii héa, ting d6 mém, d¢ x6p trong thyc pham, my pham, ..

4 KET LUAN

Bing phuong phap tong hop hoa hoc chung t6i da tong hop thanh cong chét hoat
dong bé mit anion sodium amidopropoxyacetate tir tir mg ca basa voi hi¢u sudt
toan phan 1a 38% (trai qua bon budc). Két qua danh gia so bo chit lugng san phdm
cho thay chit hoat dong bé mit nay c6 kha ning tao nhii tot, khong gay kich tng
da va c6 kha nang phan huy sinh hoc cao, than thién véi moéi truong. Nghién cliu
dang duoc tiép tuc thuc hién theo d6 van dung su kich hoat phan tng bang vi song
nham lam tang tinh hiéu qua cua quy trinh tong hop ciing nhu nghién ciru tng
dung san pham tong hop dugc vao thyc tién.
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