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Abstract

lengths were synthesized using L-alanine and L-phenylalanine as precursors. The structures of the products were

A series of amino acid derivative gelators based on carbonyl chloride with different carbon chain

verified by FT-IR, 'H NMR and MS, respectively. In order to investigate the correlations between gelation ability
and molecular structure, minimum gelation concentrations of organogelators and gel-sol transition temperatures of
organogels were determined. The results indicated that: (i) these eight organogelators could produce gel in most
oils; (ii) the increase of the amino acids chiral carbon atom steric hindrance and esterification degree of carboxylic
acid group could lead to the decline of gelation ability; (iii) and the increase of carbon-chain length could
strengthen the gelation ability. Overall, the relation between the gelator chemical structure and its gelation ability

established during our work provides a theoretical basis for the development of a new organogel drug delivery system.
Key words  organogel drug delivery system; gelator; gelation ability; minimum gelation concentration; gel-sol

transition temperature
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LAM( N-lauroyl L-alanine methyl ester,R, =CH,,R, =CH;,n =10)
LAE ( N-lauroyl L-alanine ethyl ester,R, = CH,CH, ,R, =CH, ,n =10)

SAM( N-stearoyl L-alanine methyl ester,R, =CH, ,R, =CH;,n=16)

SAE( N-stearoyl L-alanine ethyl ester,R, = CH,CH, ,R, = CH, ,n = 16)
SPM ( N-stearoyl L-phenylalanine methyl ester, R, = CH, ,R, = CH,Ph,n =16)
LA ( N-lauroyl L-alanine acid,R, =H,R, =CH;,n =10)

SA ( N-stearoyl L-alanine acid,R, =H,R, =CH; ,n =16)

SP( N-stearoyl L-phenylalanine acid,R, =H,R, =CH,Ph,n=16)

Figure 1 Structures of synthesized organogelators
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Scheme 2 Synthetic route of organogelators LA, SA and SP
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Table 1 Experimental data of synthesised organogelators

"H NMR(CDCl;,300 MHz) &

6.08(1H,d,J=3.0 Hz,NH) ,4.634.58 (1H,m,CHCH, ) ,3.75(3H,s,CH,0) ,2. 19(2H,t,
J=4.5 Hz,CH,C,oH,, ) ,1.65-1. 60 (2H, m, CH,CoH,o ) , 1. 40 (3H,d, J =3.2 Hz, CH,CH) ,
1.31-1.22(16H,m,C4H,,CH, ) ,0. 87 (3H,1,J =3. 5 Hz,CH,CH, )

6.00(1H,d, ] =6.6 Hz, NH) ,4.644.54 (1H, m, CHCH, ) ,4.21 (2H, q, OCH,CH, ) ,2. 21
(2H,1,J=7.1 Hz, CH,C,¢ Hy; ) , 1. 65-1. 61 (2H, m, CH,C,s Hy, ) ,1.40 (3H,d, J = 5.8 Hz,
CH,CH),1.31-1.24(16H,m,C4H,,CH, ) ,0. 88 (3H,1,J =6. 3 Hz,CH,CH, )
6.01(1H,d,J=3.2 Hz,NH) ,4.634. 58 (1H,m,CHCH, ) ,3. 74(3H,s, CH,0) ,2. 20 (2H,t,
J=4.7 Hz,CH,C,sHy3 ) ,1. 64-1.59(2H, m,CH,C s Hy, ) ,1.39(3H,d,J =6.2 Hz, CH,CH) ,
1.28-1.22(28H,m,C,, Hyy CH; ) ,0. 87 (3H,t,J =5.0 Hz,CH,CH, )

6.03(1H,d,J=8.6 Hz,NH),4.614.56 (1H,m,CHCH, ) ,4.244. 17 (2H, q, OCH,CH, ) ,
2.21(2H,t,J =7.8 Hz,CH,C s Hy; ), 1.65-1.61 (2H, m, CH,C s Hy, ), 1.40(3H,d, J =5.9
Hz,CH,CH) ,1.31-1.24(28H,m,C,, Hy CH; ) ,0. 88(3H,t,/ =6.5 Hz,CH,CH,)
7.31-7.08(5H,m, ArH ) ,5.86 (1H,d, J =6.2 Hz, NH) ,4.944.87 (1H, m, CHCH,Ph) ,3.73
(3H,s,CH,0),3.19-3.05 (2H, m, CH,Ph) ,2. 17 (2H,t,J = 7.7 Hz, CH,C,s Hy; ) , 1. 60-1. 56
(2H,m,CH,C,sHy, ), 1. 30-1. 20(28H,m, C,, H,, CH, ) ,0. 88(3H,t,J =6. 6 Hz,CH,CH,)
8.04(1H,d,J=9.3 Hz,NH) ,4.214. 11 (1H, m,CHCH, ) ,2.07 (2H,t,J = 5.4 Hz,CH,C,,
Hy ) ,1.49-1.42(2H,m, CH,CoH,o ) ,1.27-1. 18 (19H,m, CgH,, CH, , CH,CH) ,0. 86 (3H,, 1,

8.04(1H,d,J=9.7 Hz,NH) ,4. 164. 11 (1H, m, CHCH, ) ,2.07 (2H,t,J =6.0 Hz, CH,C
H,;),1.49-1.42(2H,m,CH,CsH, ) ,1.27-1. 17 (31H, m, C,, H,, CH, , CH,CH) ,0. 85 (3H,

8.08(1H,d,J=8.9 Hz,NH),7.28-7. 18 (5H,m, ArH) ,4. 424. 38 (1H,m,CHCH,Ph) ,3. 03-
2.82(2H,m,CH,Ph) ,2. 02(2H,t,J =7. 8 Hz,CH,C,Hy; ) , 1. 39-1.34(2H,m, CH,C,s Hy, ) |,
1.26-1. 18(28H,m,C,, Hyy CH;) ,0. 85(3H,t,J =6. | Hz,CH,CH,)

Gelator Yield/% mp/°C MS(m/z)
LAM 80.4 57-58 285.2
LAE 78. 1 4244 299.2
SAM 77.5 84-85 369.3
SAE 75.2 71-73 383.3
SPM 70.0 75-76 445.4
LA 97.2 9496 271.2
J=17.3 Hz,CH;CH, )
SA 96. 1 115-117 355.3
t,J=6.5 Hz,CH;CH,)
SP 9.6 9496 431.3
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Figure 2 Photography of soybean oil and soybean 0il/SAM organogel
at 25 °C

Table 2 Minimum gelation concentration( MGC,g/L) in different oils at 25 °C (n=3)

0il LAM LAE SAM SAE LA SA SP SPM
Injectable soybean oil 43.9 134. 4 20.8 40.0 15.0 6.3 12.5 83.3
Salad oil 60.5 137.0 20.0 37.5 15.0 7.5 12.5 83.3
Sunflower oil 43.9 100. 3 20.8 36.4 27.3 9.5 17.9 90.9
Peanut o1l 48.3 114.5 27.3 45.0 37.5 40.0 15.8 90.9
Olive oil 53.3 147.2 25.4 35.7 33.3 30.8 14.3 83.3
GTCC 80. 6 188.3 19.1 50.0 13.6 3.1 13.6 90.9
IpPp 100. 5 - 31.8 59.1 55.0 25.0 27.3 -
IPM 110.2 - 29.8 70.0 55.0 30.8 16.7 -

GTCC ; caprylic/capric trighyceride ; IPP ; isopropyl palmitate ; IPM ; isopropyl myristate
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