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8 oF 1 ol AvIA= AdEE I glon o5 st L3t AT thFet Aokl
A AL AP QUok D] 409 AeS 7 B oflel RS0l 4t ARELAE Y
sh7] Q1% A= F7HEL ok & AFolA= Michael addition §H8-& 3519 ester—typed] ol
AR GAE ok A2olA Zuiglo] alkyl acrylate?t 13 offlS 7HA& 3tES @S H
dimethyl sulfate 2 4x}3AIZICE 2709 44719 gt o] M=71E ZHe HQ21x 2709 4472} 270
o] A471E 2= HQ22E stk ol A= IH-NMR, HR-MS ¢} FT-IR& #x&

sfelstglon YRGS =t

FA)of : AHEGA] Fo| LA HEA ester—type, Michael addition ¥FS, 28

Abstract : Cationic surfactants have a bactericidal effect and the study for effective development
of them became important parts in the industry. There have been increasing researches that focus
on the development of products having not only outstanding features but also safety and
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biodegradability. In this work, novel ester—type cationic surfactants were obtained via Michael
addition reaction. Intermediates were quantitatively prepared by the Michael addition reaction

between alkyl acrylate and amine compounds under mild conditions without solvent and catalyst.
The intermediates were quaternized with dimethyl sulfate. HQ21 with two hydrophobic groups and

a hydrophilic group and HQ22 with two hydrophobic groups and two hydrophilic groups were
obtained. The structures of the products were characterized by 1H-NMR, HR-MS and FT-IR and

biodegradability of the products were tested.

Keywords  surfactants, cationic surfactants, ester—type, Michael addition reaction, biodegradability

1. M B

ARLGAE T BExpe] 57|t 447
Zoele FHAAELCR Bof| 19 o
BHo] Bl 44 Bs7lE EAS 7
Utk Ar)el Mar)e) et EAC wet A
HEAE Eolote 4] AHUSEAE oS
gt BEA4E 7HAA Stk o] F ol AT
Al 1895 Domagkell fsf Aol Qirh=
AFZIE HRY o]z FELS Hy] Aok
[1]. o] &, <ol ARTYAE AdA, JTA,
AEAIA 2 AHA ] HAMA B FURE A
SEHA Thegt AREOlA Fagt 9125 A}
25t ole] et ohFst Avt P QI
[2-5]. 5] ¥ol2 AALGA HS 7]
HEo] ofdste =i glo], MrjHoz gHstE
o= JHoly Ao S3ste] Mrjdo=w FA4
o] HEE sz EAS 7L 9o &%, Hf,
A7 T Sz B2 ARk I AF
7} Y= et [4,6-8].
z7loe 49 BAS 2 ol AWgA
Aol e igt A7t ASEAoY Hak
Aol tigh o] FUlotHA 45t AR
ofzt YEaAY Tt 43 ol AHEAIA
5 syl st Aol o W2 #ile] HEH
AUTHG6,9].  °]  F,  ester—quatseh
ester—type®] ol AWZATT E Fol
ARLGA S vls)] et AESIAGS st
HUEQITH10-12]. Aol shte] AgAQlt
FrEol2 Atolof ester AS 7HA|IL S A
% ©] ester Ago] GA 7t low w
2A) AEal7E dojuA = o] ester—quats AHE
A o] ARl A= Aolct. o] o]
= ester—quats® Fol2AHE A= ohFet

(ST

2opo| A AREE|OJZ| AL it thREL] o AHE
5} 9hg2 3129] oA Hhgo] o]Fojz ALt
EbAst vhgoz QIgh Hukg-Eo] HWol AAH
= &4E 7 QUTHI3-17]. §713ksk A &
a3t AL HS ot Michael 72
gto g e 2L oA ghgo] FPE By
=0] A9 AAHEA gFom HIEo] wle =2
sishat-goltt, tE 29l Michael donorE amine

o]m Michael acceptor= acrylateZ} AREEITH
[18,19].

H ApME 12} amined} acrylates ARES)
o Michael F7IHH-2 3l 943 AEHS
Zt= ester—type] Fol AHEAAE st
Zb stk Al gol2 ARZAAAE= 2789 &
F71eF 149 gy Fol2g Z= 211 B 3
FTFet 278 A7)0t 2
ERQlo] 3ERE F 65FY 4ol

FAstEon Tk B guE
2 FEstn AR AEe sastct

21, AMeF H 2AM7(7]

B Ao AREH dodecyl acrylate, octadecyl
acrylate, ethanolamine, hydroquinone, dimethyl
sulfate, 3-N,N—dimethyl amino propyl amine-=
Sigma-AldrichAtoll A F-Q1ste] A §lo] ARgst
At p-Toluenesulfonic acid monohydrate,
acrylic acid, toluene, potassium carbonate,
ethyl alcohol, chloroform, acetone-2 Samchun
Pure Chemical Co.olA st ARESFATH
n—Octadec—9-enyl alcohol> Tokyo Chemical
Industry Co., Ltd.olA Fdste] A glo] AHS
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Sk

2 AFeMe §Hge] JAHEE gas
chromatographys 53 2FQlIstct. HPAY
6890N Gas ChromatographyE AR5t

Column J&WAFS] DB-1HT (Length: 30 m,
ID: 0.32 mm, Film: 0.01 ul)& ARSI &
LxAL FAAe A&7+ 350CE A5k
o QB & 7] 40 ColA 187 di7] &
3 12 CTH 350 C7HA] st 1027t 7]
sttt AAdEe FRE @ISk {5k
BrukerAt] DPX 300 (300 MHz) NMR7]71S
Abgste] ARoA ZAste] 9= HFAISHA
I, FT-IR2 DigilabAt®] FTS-165 FT-IR
Spectrometerg AHESFATH YAZRAS JeolAHe]
The MStation JMS-700& ARgsle] nEHL
A= EAHHR-MS)S Fsl S5t

ol lo r

2,2, Ml

N,N-bis—(2-(n—dodecyloxycarbonylethyl)-2-h

ydroxyethylmethyl ammonium dimethyl
sulfate(C12-HQ21)9] A4
wet7], EA, 7rEr], ZHA7E AAE

500ml 37 S Zgt239] 98.15 g(0.4moD <]
n—dodecyl acrylate®t 44.53g9] ethyl alcohol&
Y wykstry, of7jef 12.22 g (0.2mol)9]
ethanolamined WH-2=7F 20=7F €A A &+
25k 302 FQF AdHds] At skl A7
HmEH YWH2EE 20-25 TE FAotH 244]
7Hs<t vES AT ¥h5-2 chloroform™} acetone
= 3:1 FHH|R sto] TLCE AH&ste] &elstal
om whgo] ¢hmF F FHFoto] 150.02 g
N,N-bis—(2-(n—-dodecyloxycarbonyl)ethyl)-2~h
ydroxyethyl amine(C12-N21)2 98.12%<%] &
2 5EKed 1 BAFEe= FT-IR,
HR-MS, 1H-NMR& Atgsto] HEAstqich. gt
A= C12-N21 108.37 g(0.2 mo)= mHH7], 2
=A, 7rE7), 2hA7F AAE 250ml 37 5
Zetado] ¥ar 2523 g(0.2 moD@] dimethyl
sulfateE 60=7F A2 ¥=% HHs] 27t sk
. Z7F gdm & 60~T70xA 8AIZFEQt HHS
& AWelgon  wWme F7EE g0
98.00%(130.93 o] $&= Cl2-HQ215 ¥4
on BAFzE FT-IR, IH-NMRE AHg5}o]
A5tk

Michael Addition Reactiong o83t Al

7+ Ester Quaternary Ammonium Salt %ol AHEAAS 4 3

N,N-bis—(2-(n-octadecyloxycarbonyl)ethyl)—2—
hydroxyethylmethyl ammonium dimethyl
sulfate(C18-HQ21)9] &4

C18-HQ219] &AL Cl12-HQ219] A=
B FYoHA M&oEe™ n-dodecyl acrylate
Al 129.82 g9 n-octadecyl acrylateE,
C12-N21 o4l 142.03 g9 N,N-bis—(2—(n-
octadecyloxycarbonyl)ethyl)-2-hydroxyethyl
amine(C18-N21)&  AH8sIglt.  RhHe4-8&
96.11%(160.76 g=Z FEEJoH EAFRe

FT-IR, IH-NMRE Arg3ste] 24313}

N,N-bis—(2-(n—octadec—9—enyloxycarbonyl)eth
yD—2-hydroxyethylmethyl ammonium dimethyl
sulfate (C18:1-HQ21)2] 34

C18:1-HQ219] 342 Cl12-HQ219 A=
At FASHA APt e n-dodecyl acrylate
41 129.01 g n-octadec—9—enyl acrylateE,
C12-21 Al 129.82 go N,N-bis—(2-(n-
octadec—9—enyloxycarbonyl)ethyl)-2—-hydroxy—e
thyl amine(C18:1-N21)& ARE-SHA T
n—Octadec—9—enyl acrylatet= n-—octadec—9-
enyl alcohol® acrylic acidg FgHH-gote] A&
Sttt wit7], 2=, heater, ZHA7F AAH
1000ml 3+ S5 Z=t~AT0] 134.24 g (0.5mol)
©] n-octadec—9-enyl alcohol® 75.06 g (1
mol)e] acrylic acid, 400ml®] toluene, 19.02 ¢
(0.1moD) 9] p—toluenesulfonic acid
monohydrate, 12|17 2.05 g (0.0lmoD)9]
hydroquinone& F{1% F WH2% 105 CollA
2A7FERE WS XSSt
chromatography& AHg-ste] =lstlon Hhe:
o] &2 ¥ potassium carbonate® 2|3t
AEslr H&5t0] 171.59 g (yield : 63.38%)<]
n—octadec-9—enyl acrylateg F55H3Tt.

C18:1-HQ219] Hrgo&5  96.11%(160.76
g=  FEHfed EAFEE FT-IR,
IH-NMRE Ahgste] 245130t

HhS-2  gas

N,N-bis—(2-(n—dodecyloxycarbonyl)ethyl)-N,N
" N',N'—tetramethylpropane—1,3-diammonium
methyl sulfate(C12-HQ22)¢] A4

C12-HQ22¢] 32 C12-HQ219] dwrd

I Z=AH AY5P o™  ethanolamine THAI
20.44 g9 3-N,N-dimethyl amino propyl
amine, C12-21 Al 58.29 g9
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N,N-bis—(2-(n-dodecyloxycarbonylethyl)-N',
N'~dimethylpropane-1,3~-diamine(C12-N22)=
AHgorTh BREES 98.00%(130.93 9= 4
Exjolon B3z FT-IR, IH-NMRE A
&5t A sk

N,N-bis—(2-(n-octadecyloxycarbonyl)ethyl)-N,
N',N',N'—tetramethylpropane—1,3—diammonium
methyl sulfate(C18-HQ22)2] 4

C18-HQ229] 4 Cl12-HQ22°] i
¥ SL5A AFsFALH n-dodecyl acrylate
thAl 129.82 g9 n-octadecyl acrylateE,
C12-N22 o4l 7513 g9 N,N-bis—=(2-(n-
octadecyloxycarbonyl)ethyl)=N',N'~dimethylprop
ane—1,3-diamine(C18-N22)& Ag3stgct. v
FE8E 96.30%(160.76 g2 FEFeH Ex
FZE FT-IR, IH-NMRE ARgste] 4519
o},

N,N-bis—(2-(n—octadec—9—-enyloxycarbonyl)eth
yl)-N,N’,N’,N’'-tetramethylpropane—
1,3~diammonium methyl sulfate(C18:1-HQ22)
o] ¥4

C18:1-HQ229] /4> C12-HQ22°] M3
Ayt FAsA AYPstH 2™ n-dodecyl acrylate
Al 129.82 g9 n—octadec-9-enyl acrylateE,
Cl12-N22 oAl 7472 g° N,N-bis—(2-
(n—octadec—9-enyloxycarbonylethyl)=N',N'~di
methylpropane—1,3—diamine(C18:1-N22)& A}

B LR

g5kt RHS8S 98.10%(164.20 9= 45
gglon EA3zE FT-IR, IH-NMRE A&
sto] EAstqict

3. @t ¥ nF

=

At Ester—type ol AR A= SIHA
£ Aot 7)ol 4xpskste] ofol AHEA
Az Pdste 204 4oz AEE]lew Fig.
lof §FHZE Yerf STt

AN FFO A= Fle] A glo] alkyl
acrylate @} ethanolamine, 3-N,N-dimethyl
amino propyl amine2 ‘g4 Michael 7}
TS 5o Sttt YEbHOo R ester—type
o] ol AU A= A dFZ RS
ol dEE At Bed o] vhg2 guliet
Zuj7} RIEA] ARGE T §HE 25 160 Colit
o oA FFHE Ty 2 dAFoA=
alkyl acrylate®} 12} amine& ©]-8sto] Rt 3
Aol Hlg mEAor At ol AHE
BAAE st o] WRZelAE ofHlE
Michael donorZ, acrylate= Michael acceptor
2  Z8593th. Ethanolamine™  3-N,N-
dimethyl amino propyl amineolA] 12} ofdlej
Hlf 2ol EAste] o]z <lsf| wHh-gol uit
2A AYgeHez o2 g7, A4 FE AR
g7t gk o=bA  alkyl  acrylate  @F
ethanolamine ¥+ 3-N,N-dimethyl amino

0 0
RO RO
T o
Ccn-HQ21: 2 H\OR + po~N . NooH o o _N_/OH
| I CH,S0,
RO RO
o )

Cn-N21

0
RO
o N\,
Cn-HQ22: 2 ﬁon b NN N
RO
o}

Cn-N22

Cn-HQ21

R=CyzHy; n=12
CygHyr : n=18
Cn-HQ22 CygHys i n=18:1

Fig. 1. Reaction scheme for the synthesis of novel ester—type cationic surfactants.
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propyl amineE 2 mol : 1 molZ WHSA]Z|HA
20~30C29] 2LkofA 2447t HE-ESloix w] wE
S=oltt HIPdstEe]l A9 ¢lo] 1 mole] F3t
A7t E5=A 2 g Fuiv 807t
AREEA] Q7] wiREel thE BAMEC] glom
Hr o] 2ejabg glo] Yok AEEL It
TheFet 24 FHE AREote] oA TR F3t
Ao F2E FIstA. N21 S7HA1S] 7%, IR
spectra® £ ZEH R 3500-3300cm of|A]
OH7E #Hlstgen] 2950-2850 cm™'HZofA
dAE Selgt T A3t £3]
ester[C-(C=0)-0]2] C=0 band®: 1740cm o]
A EEW, C-O band?e % normalst C-O
band7} TEEE 1150-1085cm™'e] HYHTGE
1220cm™'ol A Q1 st e =% o] band
2 QI5f estere] A= 21T 4 Qlrh N229
A% N21= €2 OHZ|7} &A6kx] genz
3500-3300cm ‘ol 442l O-H stretchings €]}
I o2 RY EH spectra® N217 H|S5HA
Uetgth, 1 9o tE 4 wES HoS
o] Yot= FEUE Ze X2 AHISS
solsh 2= glolon] gEAoR C12-N219] IR
spectrumi= Fig. 2-(@)°l Yo o&
ZHAJo| Thgt spectrat= Table 19 YERH ST
3t HR-MSE & o4 SR/ SA9 A=
et X 2ARAE gRlstier I A
Table 1o Yetiich. ALtE ExF) S
22O Frol ALl gxJste] o] Ff
224 Tt 2 AqolA A FAe B
A3t AR5kt IH-NMR spectra A3te 2
H AHEH o7 alkyl acrylate?] o|FZ2E F4E
5.5~6.5ppmoll A HERAIRE 12F ofRlz} alkyl
acrylate®} ¥F-go| W o]FATo] glojAHA
I Ao H32E &1 & 4 gler o] FAxt
£ &9 §hgol HAHAES &0 & & A%

HA ofx

O:
r

ol
i
o
i,

AR

ot 1 9 HE T chemical shiftghs 5351
amine 1mol¥ 2mol®] alkyl acrylate®] 4=
gelotoiet. Fig. 2-(b)ellA C12-N21¢] NMR
spectrum= &l & 4 glom Z}Zbo] A7 e
Table 1o Wrebigict

A5t ester—type ol AHEA=, EQ219]
A% 1 mol¥ FHAE 1mol®]  dimethyl
sulfate, Q229 4% 1 mole] Z7HAI9} 2mol9]
dimethyl  sulfate®] ®¥Fgo=  HJSHAITh
Dimethyl sulfatel= 7133014 tiE24< &
S EA wE 25| wEste] ofskal Sy2

Michael Addition Reactiong ©]-&

7+ Ester Quaternary Ammonium Salt %ol AHEAAS &4 5

oA 482 A& & ATt

IR spectrag B3l FF5HSRE 2950-2850
cm 'REZoA 4A7E A% 4= ol Egt
C=0 band:= 1740cm™'oA4 #EHAY C-O
band 1300-1000"'ellA] Eelstion] tiaso
2 C12-EQ219] IR spectrum+= Fig. 2—(b) Yk
Higlon the AHEGA] IR spectra FH+=
Table 2 WebHIc 1H-NMR spectra At
E HY, FANA ysid™ 2.00~3.00 ppm
B9 137t glojA]ar 3.00~4.50 ppm Fell
Az H=27 48 A =21 & 5+ Aok
O|AL oyl FHof e ©@AY FAo et 1
A7F BE B2 oz olFH Zeg ofylo] A
227t HHA A7 SAHET A 9] Eal
a5l Higo] doluif 7]ES X E ¢ ¥
2 Aol yetdA g Aolh olE Fal F1t
Aol A ofgle] BE AR} fRFolR 07 &
52 gelshaltt. Fig. 3-(b)ellA C12-EQ219]
NMR Spectrum= <1 & 4= glom 7Zfzto] Z
= A2 Table 20 UYeUiglth £4 IR &4 W
¢t ITH-NMR9| 2et4 o]zit A7 1
ol EQ21 AHE/dAl= shte] 24719} ester”]
£ 2= F A9 2717 e AXEE, EQ22
AR A= T 5719k ester7|E 2=
Mol 44717F Sl 22 FEEISS 9

ro

gk Z4stgiet. e AUSHAE ded 871
oA nlBES ARt 371A x7AA] 28U7F
AASH Lo wHelw AAS ISk
289 ¥ BODS} ThoDE Z743to] o] ghd Arg
st QRS EE =H5Ych AESEES AALst

Y2 o= 2o

Degree of biodegradation = (BOD/ThOD) *
100% ............ Eq (1)
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Table 1. Summary of physical properties of synthesized intermediates

HR/MS
H-NMR IR obsvd.
(caled) Formula
0.88, t, 6H(-CHz); 1.25~1.35, m, 36H(-CH,-); 1.60~1.65, |3390.68cm!
m, 4H(-O-CH,-CH,-); 2.35~2.63, m, 2924.71cm™
Cl12- |6H(-N-CH,~CH,~OH,-N-CH,~-CH,-COO-); 2.70~2.95, |2853.93cm™" | 541.4708 CoHANO
N21 |m, 4H(-N-CH,~CH,-COO-); 3.55~3.65, m, 1734.44cm™" | (541.4706) | %3
2H(-N-CH,~CH,~OH); 4.00~4.20, m, 1201.86cm™
4H(CH,~CH,-0-CO-) 1016.54cm !
0.88, t, 6H(-CHz); 1.25~1.35, m, 60H(-CH,-); 1.60~1.65, |3446.44cm™
m, 4H(-O-CH,-CH,-); 2.35~2.63, m, 2918.5lcm™
C18- |6H(-N-CH,~CH,~OH,-N-CH,~-CH,~COO0-); 2.70~2.95, | 2850.47m™" | 709.6597 CoHNO
N21 |m, 4H(-N-CH,~CH,-COO-); 3.55~3.65, m, 1734.53cm™ | (709.6584) | ~*573
2H(-N-CH,~CH,~OH); 4.00~4.20, m, 1180.57cm™!
4H(CH,~CH,-0-CO-) 1056.16cm™
0.88, t, 6H(-CHy); 1.25~135, m, 44H(-CH,"): L60~165, | 5yc) o
m, 4H(-O-CH,~CH,-): 1.92~2.05, m, DO
2925.15cm

8H(-CH,-CH=CH-CH,-); 2.35~2.63, m,

. -1
61153211 6H(-N-CH,-CH,~OH,-N-CH,-CH,-COO-); 2.70~2.95, fggﬁzgzzl (Zggggii) CuHgNOs
m, 4H(-N-CH,-CH,-COO-): 3.55~3.65, m, 1180.91ern™! :
2H(-N-CH,-CH,-OH); 4.00~4.20, m, 1060.91om”!
4H(CH,~CH,-0-CO-); 5.30~5.40, m, 4H(-CH=CH-) :
0.88, t, 6H(-CHy); 1.25~1.35, m, 36H(-CH,-); 1.60~1.65, 2924.38cm"!
m, 6H(-O-CH,-CH,-, ~-N-CH,-CH,~CH, N(CH3),); 2.14, 5854, 05"
C12- |S, 6H(-N(CHa)2);  2.35~2.63, m, 1731 Toerm-! | 3825337 LN
N22 |8H(-O-CO-CH,-CH,~N-CH,-CH,~CH,-N(CHa)); 1260'81%,1 (582.5336) | 351702
2.70~2.95, m, 4H(-N-CH,~CH,-COO-); 4.00~4.20, m, 1119.330m-"
4H(CH,-CH,-0-CO-) ’
0.88, t, 6H(-CH3): 1.25~1.35, m, 60H(-CH,-): 1.60~1.65, 2918.03¢r"
m, 6H(_O_CH2_CEQ_, _N_CHQ_CEZ—CHsz(CHS)Z); 2.14, 285211cm’1
C18- |S, 6H(-N(CH3),);  2.35~2.63, m, 1733 100! | 7307217 LN
N22 8H(_O_CO_CHZ—CHz—N—CEZ—CHZ—CHZ—N(CH3)2); 1257'81&’1{1 (750.7214) 4711941N2 04
2.70~2.95, m, 4H(-N-CH,~CH,~-COO-); 4.00~4.20, m, 1116.09em-!
4H(CH,-CH,-0-CO-) ’
0.88, t, 6H(-CH3): 1.25~1.35, m, 44H(-CH,-): 1.60~1.65,
m, 6H(-O-CH,~CH,-, ~N-CH,-CH,-CH,-N(CH,),): 2925.65cm’™!
. |1.92~2.05, m, 8H(-CH,~CH=CH-CH,-); 2.14, S, 2857.34cm’™!
Clljzzl 6H(-N(CH3),):  2.35~2.63, m, 1730.98cm ™! (Ziggggi) CHooN, Oy
8H(-O-CO-CH,-CH,-N-CH,-CH,-CH,-N(CH3),); 1162.05cm™ :
-1

2.70~2.95, m, 4H(-N-CH,~CH,-COO-); 4.00~4.20, m, 1119.12cm
4H(CH,~CH,-0-CO-); 5.30~5.40, m, 4H(-CH=CH-)
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Table 2. Summary of physical properties of synthesized new cationic surfactants

H-NMR IR
0.88, t, 6H(-CH3); 1.25~1.35, m, 36H(-CH,-); 1.60~1.65, m, 3410.87cm™
4H(-O-CH,-CH,-); 2.85~3.05, m, 4H(-N*-CH,-CH,~COO0-); 3.32, s, 2924.38cm™!
C1o-NO1 3H(-(CHp);-N"-CH3): 3.60~4.00, m, 2854.05cm™
6H(-N*-CH,-CH,-OH,-N*-CH,-CH,-COO-); 3.80, s, 3H(-S-O-CH>); 1731.76cm™
3.90~4.00, m, 2H(-N'-CH,~CH,-OH); 4.00~4.20, m, 1199.93cm™
4H(-CH,~CH,~-0-CO-) 1007.54cm™
0.88, t, 6H(-CHz); 1.25~1.35, m, 60H(-CH,-); 1.60~1.65, m, 3381.31cm™
4H(-O-CH,-CH,-); 2.85~3.05, m, 4H(-N"-CH,-CH,~COO-); 3.32, s, 2918.33cm™!
C18-NO1 3H(-(CH,);-N"'-CHy); 3.60~4.00, m, 2848.86cm™!
6H(-N"-CH,-CH,-OH,-N"-CH,-CH,~COO-); 3.80, s, 3H(-S-O-CHb>): 1730.79cm™
3.90~4.00, m, 2H(-N'-CH,~CH,-OH); 4.00~4.20, m, 1202.41cm™
4H(-CH,-CH,-0-CO-) 1015.05cm ™
0.88, t, 6H(-CH3); 1.25~1.35, m, 44H(-CH,-); 1.60~1.65, m, 3397.62cm™!
4H(-0-CH,-CH,-); 1.92~2.05, m, 8H(-CH,~CH=CH-CH,-); 2.85~3.05, | 2924.49cm™
c1g1-Nol | ™ 4H(-N"-CH,-CH,-COO-); 3.32, s, 3H(-(CH,);-N'-CH3); 3.60~4.00, 2854.01cm™!
m, 6H(-N*-CH,-CH,-OH,-N*-CH,-CH,-COO0-); 3.80, s, 1734.36cm ™
3H(-S-0O-CH3); 3.90~4.00, m, 2H(-N"~CH,~CH,~OH); 4.00~4.20, m, 1202.60cm™
4H(-CH,-CH,-0-CO-); 5.30~5.40, m, 4H(-CH=CH-) 1016.95cm ™
0.88, t, 6H(-CHa); 1.25~1.35, m, 36H(-CH,-); 1.60~1.65, m, 2925.03crm!
4H(-O-CH,-CH,-); 2.15~2.20, m, 2H(-N*-CH,-CH,-CH, N*(CH3)3); 285 4'2 I
Clo-Ngp | 235263, m, 4H(-0-CO-CH,~CH,-N*-); 3.21~3.33, m, 1465'06cm,1
16H(-N*-CH,~CH,-CH,-N"(CH3)3); 3.55~3.68, m, | 223'92cm*
4H(-0-CO-CH,-CH,-N"-); 3.80, s, 3H(-S-O-CH>); 4.00~4.20, m, 1008' e
4H(-CH,-CH,-0-CO-) ‘
0.88, t, 6H(-CH3); 1.25~1.35, m, 66H(-CH,-); 1.60~1.65, m, 207503
4H(-O-CH,-CH;-): 2.15~2.20, m, 2H(-N*-CH,-CH,-CH,-N"(CH3)3); 285 4'21cm,1
C18-N22 2.35~2.63, m, 4H(-O-CO-CH,~CH,~N*-); 3.21~3.33, m, ) 65'0 bom”!
16H(-N*-CH,-CH,-CH,-N"(CH3)3); 3.55~3.68, m, 1223'92%,1
4H(-0-CO-CH,-CH,-N*-); 3.80, s, 3H(-S-O-CH3); 4.00~4.20, m, 1008' Ao
4H(-CH,-CH,-0-CO-) :
0.88, t, 6H(-CHs); 1.25~1.35, m, 44H(-CH,-); 1.60~1.65, m,
4H(-O-CH,-CH,-); 1.92~2.05, m, 8H(-CH,~CH=CH-CH,-); 2.15~2.20, | 2916.51cm™
m, 2H(-N*"-CH,-CH,~CH,-N"(CH3)3); 2.35~2.63, m, 2849.32cm™!
C18:1-N22 | 4H(-O-CO-CH,-CH,~N*-); 3.21~3.33, m, 1467.89cm™
16H(-N"-CH,-CH,~CH,~N"(CH3)3); 3.55~3.68, m, 1221.53cm™
4H(-0-CO-CH,-CH,-N"-); 3.80, s, 3H(-S-O-CH3); 4.00~4.20, m, 1006.55cm ™
4H(-CH,~CH,-0-CO-); 5.30~5.40, m, 4H(-CH=CH-)
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Fig. 2. FT-IR spectral data; (a)
N,N-bis—(2-(n-dodecyloxycarbonyl)eth
y)—2—hydroxyethyl amine, (b)
N,N-bis—(2-(n-dodecyloxycarbonyleth
yl)—2-hydroxyethylmethyl
dimethyl sulfate.
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y)=2-hydroxyethyl amine, (b)
N,N-bis—(2-(n—dodecyloxycarbonyl)eth
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dimethyl sulfate
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