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Scheme 1 Reaction routes for the synthesis of gemini surfactants with amide groups in spacer group, C12-AC»A-Ci2.

C12-AC2A-Cr2#y Bk 3 K A

ESI-MS (APEXII FT-ICR): [M + H'] (C¢HioCbN,O,H"): Caled: 213.0, Found: 213.1; [M + Na']
(CeH19CLaN202Na™):  Caled: 235.0, Found: 235.0.

C12-ACLA-Cy2 (C34C72C12N402)i white crystals, yield: 88%

IR (KBr) (cm™1): 3177 (H-N-C(=0)), 2921 (-CH>-), 2853 (CH;-CH,-), 1679 (H-N-C(= 0)), 1564 (H-N-C(=
0)). 'H NMR (400 MHz, D0, ¢ in ppm): 6 = 0.78 (t, 3H, CH3;), 1.19-1.26 (m, 18H, CH3-(CH3)s-CH»-CHy), 1.69
(m, 2H, CH3-(CH,)o-CH,-CH,-N™), 3.18 (s, 6H, CH3-(CH2)o-CH,-CH2-N*(CH5);), 3.27 (t, 2H, CH3-(CHz)9-CHa-
CH>-N"), 3.51 (t, 2H, N"-CH,-C(= O)(H)N-(CH2)>-N(H)C(= 0)-CH>-N"), 4.04 (s, 2H, N*-CH,-C(=O)(H)N-
(CH2)-N(H)C(=0)-CH>-N"). 3C NMR (100 MHz, D,0, ¢ in ppm): 6 = 13.9 (CH3), 22.5 — 31.9 (CH3-(CH3)14-
CH,), 38.9 (N"-CH,-C(=O)(H)N-(CH)>-N(H)C(=0)-CH>-N") 52.8 (N(CH3)z), 62.0 (CH3-(CH,)o-CH,-CH-
NP, 63.8 (N"-CH>-C(= O)(H)N-(CH):-N(H)C(=0)-CH,-N"), 163.4 (N*-CH,-C(= O)(H)N-(CHy),-N(H)C(=
0)-CH,-N"). ESI-MS (APEXII FT-ICR): [M-2C1]**/2 (C34H72N40,*")/2: Calcd: 284.3, Found: 284.6. Elemental
analysis (%) Calcd: C, 63.82; H, 11.34; N, 8.76. Found: C, 63.76; H, 11.39; N, 8.84.
C12-ACeA-Cr2H Br £ H

"H NMR (400 MHz, CDCls, 6 in ppm): 6 = 1.37 — 1.39 (m, 2H, N-CH,-CH,-(CH3)>-CH,-CH,-N), 1.59 (m,
2H, N-CH,-CH»-(CH>),-CH>-CH>-N), 3.30 (q, 2H, N-CH;-(CH»)4-CH>-N), 4.05 (s, 2H, CIl-CH>-C(=O)(H)N-
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(CH2)6-N(H)C( = O)-CH>-Cl), 6.60 (brs, 1H, CI-CHz-C( = O)(H)N-(CH2)s-N(H)C( = O)-CH»-Cl). ESI-MS
(APEXII FT-ICR): [M + H'] (C1oH15CLLN2O2H"): Caled: 268.1, Found: 268.2; [M + Na*] (C16H30CI:N,O,Na™):
Calcd: 291.1, Found: 291.1.

C12-AC6A-C13, (C33HgoC12N4O3): white crystals yield: 87%

IR (KBr) (cm™'): 3194 (H-N-C(=0)), 2922 (-CH>-), 2853 (CH3-CHy-), 1681 (H-N-C(=0)), 1551 (H-N-
C(=0)). 'H NMR (400 MHz, D;0, § in ppm): 6 = 0.80 (t, 3H, CH3), 1.22 — 1.27 (m, 20H, CH3-(CH3)9-CH,-CHp;
N*-CHz-C(=0) N(H)-(CH2)2-(CH)2-(CH,)>-N(H)C(=0)-CH,-N"), 1.48 (m, 2H, N(H)-CH,-CH>-(CH>),-CH>-
CH,-N(H)), 1.72 (m, 2H, CH;-(CH)9-CH>-CH,-N*), 3.16 (m, 2H, N*-CH,-C( = O)N(H)-CH> (CH,)4-CH>-
N(H)C(=0)-CH>-N"), 3.23 (s, 6H, CH3-(CHz)o-CH>-CH,-N*(CH3)>), 3.48 (t, 2H, CH3-(CH2)o-CH>-CH>-N"), 4.04
(s, 2H, N*-CH,-C(=O)(H)N-(CH2)s-N(H)C(=0)-CH>-N"). 1*C NMR (100 MHz, D0, 6 in ppm): 6 = 13.9 (CH3),
224 — 32.0 (CHs3-(CH210-CHz; N(H)-CH»-(CH3)4+-CH>-N(H)), 39.0 (N(H)-CH:>-(CH»)s-CH>-N(H)) 53.2
(N*(CH3);), 61.8 (CH3-(CH2)o-CH>-CH>-N"), 63.3 (N"-CH>-C(= O)(H)N-(CH,)s-N(H)C(= 0)-CH-N"), 163.4
(N*-CHz-C(= O)(H)N-(CH,)s-N(H)C( = 0)-CH,-N"). ESI-MS (APEXII FT-ICR): [M-CI]" (C3sHsoCIN4O2"):
Calcd: 659.6, Found: 659.7; [M-2CI ]*"/2 (C3sHsoN4O22")/2: Caled: 312.3, Found: 312.6. Elemental analysis (%)
Calcd: C, 65.58; H, 11.59; N, 8.05. Found: C, 65.39; H, 11.42; N, 7.95.

C12-AC12A-Cr2 84 B 2 4 H]

"H NMR (400 MHz, CDCls, ¢ in ppm): § = 1.26 — 1.32 (m, 16H, N-CH,-CH,-(CH})s-CH,-CH,-N), 1.55 (m,
4H, N-CH-CH>-(CH>)s-CH,-CH-N), 3.30 (q, 4H, N-CH>-CH,-(CH;)s-CH2-CH>-N(H)), 4.05 (s, 4H, CI-CH,-
C(=O0)(H)N-(CH2)1>-N(H)C(=0)-CH,-Cl), 6.57 (brs, 2H, CI-CH,-C(=O0)(H)N-(CH2)12-N(H)C(=0)-CH,-Cl).
ESI-MS (APEXII FT-ICR): [M + H'] (Ci¢H30CbN,O,H"): Caled: 353.2, Found: 353.3; [M + Na']
(C16H30CI2N,0,Na"): Caled: 375.2, Found: 375.2.

Ci12-AC12A-C12, (C44H92C1N4O2): white power, and yield: 70%

IR (KBr) (cm™!): 3193 (H-N-C(=0)), 2922 (-CH}-), 2853 (CH3-CH>-), 1681 (H-N-C(=0)), 1551 (H-N-C(=
0)). 'H NMR (400 MHz, D,0, 6 in ppm): 6 = 0.78 (t, 3H, CH3), 1.22 — 1.27 (m, 26H, CH3-(CH>)9-CH,-CH,; N*-
CH,-C(=0) N(H)-(CHa)2-(CH3)s-(CH2),-N(H)C(=0)-CH,-N"), 1.48 (m, 2H, N(H) -CH-CH>-(CH>)s-CH>-CH;-
N(H)), 1.68 (m, 2H, CH3-(CHz)9-CH>-CH,-N%), 3.14 (t, 2H, N"-CH,-C(=O)N(H)-CH: (CHz)10-CH>-N(H)C(=0)-
CH,-N"), 3.23 (s, 6H, CH3-(CH2)o-CH,-CH>-N*(CH3)2), 3.41 (t, 2H, CH3-(CH,)o-CH>-CH,-N"), 4.01 (s, 2H, N*-
CH,-C(=O0)(H)N-(CH2)1>-N(H)C(=0)-CH>-N"). *C NMR (100 MHz, D,0, J in ppm): § = 13.9 (CH3), 22.4-39.8
(CH3-(CH3)10-CHz; N(H)-CH2-(CH>)1o-CH,-N(H)), 39.1 (N(H)-CH>-(CH)10-CH>-N(H)) 53.5 (N"(CH3);), 61.9
(CH3-(CHy)o-CH,-CH>-N"), 63.2 (N"-CH,-C( = O)(H)N-(CH2)12-N(H)C( = 0)-CH>-N"), 163.5 (N*-CH,-C(=
0)(H)N-(CH2)1>-N(H)C(= 0)-CH»-N"). ESI-MS (APEXII FT-ICR): [M-2Cl ]*/2 (C44H92N402?")/2: Caled: 354.4,
Found: 354.7. Elemental analysis (%) Calcd: C, 67.74; H, 11.89; N, 7.18. Found: C, 67.70; H, 11.77; N, 7.11.
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Scheme 2 Reaction routes for the synthesis of gemini surfactants with amide groups in hydrophobic chains, C12A-C»-ACi2.

C12A-C2-AC128 Bi /K 4k

"H NMR (400 MHz, CDCls, 6 in ppm): § = 0.82 (t, 3H, CH3), 1.25-1.32 (m, 18H, CH;3-(CH3)9-CH,-CH,), 1.55
(m, 2H, CH3-(CHz)9-CH,-CHy), 3.30 (q, 2H, CH3-(CHa2)10-CH>-N(H)C(=0)-CH»-Cl), 4.05 (s, 2H, CH3-(CH2)11-
N(H)C(=0)-CH,-Cl), 6.57 (brs, 1H, CH3-(CH,);;-N(H)C(=0)-CH,-Cl). ESI-MS (APEXII FT-ICR): [M+H"]
(C14H2sCINOH™): Caled: 262.2, Found: 262.3.

C12A-C2-ACq3, (C34C72C12N402), shiny white crystals, yield: 90%

IR (KBr) (cm™ Y): 3177 (H-N-C(=0)), 2922 (-CH-), 2852 (CH3-CH,-), 1676 (H-N-C(=0)), 1554 (H-N-C(=
0)). 'H NMR (400 MHz, D,0, 6 in ppm): 6 = 0.77 (t, 3H, CH3), 1.20 (m, 18H, CH3-(CH3)9-CH,-CH,), 1.46 (m,
2H, CH3-(CH,)o-CH>-CH>), 3.10 (t, 2H, CH3-(CH2)10-CH>-N(H)C(=0)-CHz-N"), 3.32 (s, 6H, CH3-(CHz)10-CHa-
N(H)C(= 0)-CH,-N"(CH3);), 4.20 (s, 2H, CH3-(CHy);;-N(H)C(= 0)-CH>-N*(CH3),-CH;) 4.28 (s, 2H, CHj3-
(CH2)11-N(H)C(=0)-CH>-N"). 3C NMR (100 MHz, D>0, 6 in ppm): 6 = 13.7 (CH3), 21.7-31.8 (CH3-(CH3) 14-
CHy;), 39.7 (CH3-(CHz)10-CH>), 52.2 (N*(CH3),), 60.2 (N*-CH,-CH>-N*)  67.0 (CH3-(CH,)1;-N(H)C(=0)-CH>-
N*), 163.5 (CH3-(CHa2)11-N(H)C(= 0)-CH,-N"). ESI-MS (APEXII FT-ICR): [M-2CI']*/2 (C3sH72N40,*")/2:
Calcd: 284.3, Found: 284.6. Elemental analysis (%) Calcd: C, 63.82; H, 11.34; N, 8.76. Found: C, 64.10; H, 11.44;
N, 9.04.

C12A-Ce-AC12, (C38HgoC12N4QO»), shiny white crystals, yield: 90%

IR (KBr) (cm™): 3202 (H-N-C(=0)), 2922 (-CH>-), 2852 (CH;-CHy-), 1680 (H-N-C(=0)), 1550 (H-N-C(=
0)). 'H NMR (400 MHz, D>0, 6 in ppm): 6 = 0.78 (t, 3H, CH3), 1.20 (m, 18H, CH3-(CH3)9-CH,-CH,), 1.34 (m,
2H, N*-(CH)2-(CH3),-(CH2)>-N"), 1.55 (m, 2H, CH3-(CHz)9-CH>-CH3), 1.77 (m, 2H, N*-CH,-CH,-(CH;),-CH,-
CH,-N"), 3.10 (t, 2H, CH3-(CH,)10-CH>-N(H)C(=0)-CH,-N"), 3.21 (s, 6H, CH3-(CHy)1o-CH,-N(H)C(=0)-CHa-
N*(CH3);), 3.50 (t, 2H, CH3-(CHz)11-N(H)C(=0)-CHx-N*(CHz)2-CH?) 4.16 (s, 2H, CH3-(CH2)11-N(H)C(=0)-
CH,-N"). BC NMR (100 MHz, D;O, § in ppm): 6 = 13.8 (CH3), 21.9 — 31.9 (CH3-(CH2)10-CH»; N*-CH,-(CH}) 4
CH>-N"), 39.6 (CH3-(CH2)10-CH3), 52.8 (N(CH3);), 62.2 (N"-CH>-(CH2)s-CH>-N")  64.1 (CH3-(CH)i1-
N(H)C( = 0)-CH>-N"), 163.4 (CH3-(CH)1-N(H)C( = 0)-CH,-N"). ESI-MS (APEXII FT-ICR): [M-CIT"
(C3sHgoCIN4O,"): Caled: 659.6, Found: 659.8; [M-2C1]*/2 (C3sHgoN4O2>")/2: Caled: 312.3, Found: 312.8.
Elemental analysis (%) Calcd: C, 65.58; H, 11.59; N, 8.05. Found: C, 65.40; H, 11.78; N, 8.08.
C12A-C12-AC 1284 B 2 45 H]

ESI-MS (APEXII FT-ICR): [M+H'] (Ci¢H3NoH"): Caled: 257.3, Found: 257.4; [M + 2H']2
(C16H36N22H™)/2: Caled: 129.2, Found: 129.3.

C12A-C12-AC12, (C44H92C12N402), white power, yield: 68%

IR (KBr) (cm™): 3185 (H-N-C(=0)), 2916 (-CH}-), 2852 (CH3-CH,-), 1675 (H-N-C(=0)), 1570 (H-N-C(=
0)). 'H NMR (400 MHz, D;0, ¢ in ppm): § = 0.77 (t, 3H, CH3), 1.18 — 1.23 (m, 26H, CH3-(CH3)9-CH»-CHy; N*-
(CH2)2-(CH3)s-(CH3)2-N"), 1.43 (m, 2H, CH3-(CHz)o-CH>-CH3), 1.73 (m, 2H, N*-CH,-CH;-(CHy)s-CH>-CH,-N"),
3.10 (t, 2H, CH3-(CH2)10-CH>-N(H)C(=0)-CH,-N"), 3.22 (s, 6H, CH3-(CHy)1o-CH,-N(H)C(=0)-CH,-N"(CH3),),
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3.45 (t, 2H, CH;3-(CH2)11-N(H)C(=0)-CH,-N*(CH3),-CH3) 4.04 (s, 2H, CH;-(CH2)11-N(H)C(=0)-CH,-N"). 13C
NMR (100 MHz, D;O, 6 in ppm): § = 13.8 (CH3), 21.9-31.9 (CH3-(CH3)19-CHz; N*-CH,-(CH>)1o-CH,-N¥), 39.2
(CH3-(CH2)10-CH>), 53.5 (N"(CH3);), 61.9 (N"-CH>-(CH2)10-CH>-N")  63.4 (CH3-(CHa)1;-N(H)C(= O)-CH>-
N*), 163.7 (CH3-(CH2)11-N(H)C( = 0)-CH»-N"). ESI-MS (APEXII FT-ICR): [M-2CI ]*"/2 (C4sHooN40,>")/2:
Calcd: 354.4, Found: 354.7. Elemental analysis (%) Calcd: C, 67.74; H, 11.89; N, 7.18. Found: C, 67.51; H, 11.97;
N, 7.20.
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Scheme 3 Reaction routes for the synthesis of gemini surfactant with amide groups in both spacer group and
hydrophobic chains, C12A-ACsA-AC12.

C12A-ACeA-AC124 B B H A :

ESI-MS (APEXII FT-ICR): [M + H'] (CisH3N4O,H"): Calcd: 287.2, Found: 287.2; [M + 2H']/2
(C14H30N40,2H%)/2: Calcd: 144.1, Found: 144.3.

C12A-AC6A-AC12, (C42Hs6CL1oN6QO2), shiny white crystals, yield: 65%

IR (KBr) (cm™): 3203 (H-N-C(=0)), 2924 (-CH}-), 2854 (CH3-CH>-), 1678 (H-N-C(= 0)), 1557 (H-N-C(=
0)). '"H NMR (400 MHz, D,0, § in ppm): § = 0.74 (t, 3H, CH3), 1.15 — 1.23 (m, 20H, CH3-(CH3)9-CH,-CHy; N(H)-
(CH2)2-(CH3);2-(CH2)2-N(H)), 1.40 (m, 4H, CH3-(CH2)o-CH,-CH>; N(H)-CH,-CH-(CH,),-CH,-CH>-N(H)), 3.10
(t, 4H, CH3-(CH2)10-CH>-N(H); N(H)-CH>-(CH2)s-CH>-N(H)), 3.34 (s, 6H, CH3-(CH2)10-CH2-N(H)C(=0)-CH»-
N*(CH3);), 433 and 4.37 (t, 2H, CH3-(CH2)1;-N(H)C(=0)-CH,-N"(CH3),-CH>-N(H)C(=0)). *C NMR (100
MHz, D,0, ¢ in ppm): 6 = 13.8 (CH3), 22.6-31.9 (CH3-(CH3)10-CHz; N(H)-CH2-(CH3),-CHa-N(H)), 39.2 (CHs-
(CHa)10-CH3; N(H)-CH>-(CH,)4-CH>-N(H)), 54.6 (N*(CH3);), 63.4 (CH3-(CH,)11-N(H)C(= 0)-CH,-N"(CH3),-
CH>-N(H)C(=0)), 163.8 and 163.9 (CH;3-(CHz):1-N(H)C( = 0)-CH,-N"(CH3),-CH>-N(H)C( = 0)). ESI-MS
(APEXII FT-ICR): [M-2CI J**/2 (C42HssNsO22")/2: Calcd: 369.4, Found: 369.6. Elemental analysis (%) Caled: C,
62.27; H, 10.70; N, 10.37. Found: C, 61.99; H, 10.71; N, 10.46.
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Scheme 4 Reaction routes for the synthesis of corresponding monomeric surfactant with amide group, C12A.

Ci2A, (C17C37CIN20), shiny white crystals, yield: 90%

IR (KBr) (cm™): 3161 (H-N-C(=0)), 2922 (-CH}-), 2852 (CH3-CH,-), 1679 (H-N-C(= 0)), 1546 (H-N-C(=
0)). 'H NMR (400 MHz, D;0, 6 in ppm): 6 = 0.89 (t, 3H, CH3), 1.31 (m, 18H, CH3-(CH3)9-CH,-CH,), 1.56 (m,
2H, CH3-(CH2)o-CH>-CHy), 3.23 (t, 2H, CH3-(CH2)10-CH>-N(H)C( = O)-CH,-N'(CHa)3), 3.36 (s, 9H, CH3-
(CH2)10-CH2-N(H)C(=0)-CH»-N*(CH3)3), 4.17 (s, 2H, CH3-(CH,)11-N(H)C(=0)-CH>-N*(CH3)3). '3C NMR (100
MHz, D,0, ¢ in ppm): 6 = 13.8 (CH3), 22.7-31.9 (CH3-(CH3)1-CH3), 39.6 (CH3-(CHz)10-CH>-N(H)C(=0)), 54.2
(N“(CH3)3), 65.2 (CH3-(CHy)11-N(H)C(=0)-CH>-N*(CHs3)3), 163.5 (CH3-(CH,)1;-N(H)C(= 0)-CH,-N*(CHs)3).
ESI-MS (APEXII FT-ICR): [M-CI]" (C17H37N20"): Calcd: 285.5, Found: 285.4. Elemental analysis (%) Calcd: C,
63.62; H, 11.62; N, 8.73. Found: C, 63.46; H, 11.64; N, 8.57.

C12-EC6E-C12f1) 5 7 12 (75 &5):
K 1,6-C ZFEAE 1,6-C - 24h, GeminiZR [T 1 77C12-EC6E-C 1A i 715 5 C1a-ACsA-C o AR ]
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Scheme 5 Reaction routes for the synthesis of Gemini surfactant with ester groups in
spacer group, Ci2-EC¢E-C12.
C12-ECeE-C2# Bf 32 2
'H NMR (400 MHz, CDCl, 6 in ppm): 6 = 1.37 — 1.44 (m, 4H, O-CH,-CH,-(CH3),-CH,-CH,-0), 1.69 (m,
4H, O-CH,-CH,-(CHa),-CH,-CH,-0), 4.06 (s, 4H, Cl-CH»-C(=0)0-(CH,)s-OC(=0)-CH»-Cl), 4.20 (t, 4H, O-
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CH--CH; (CHz)4-CH-0). ESI-MS (APEXII FT-ICR): [M + Na'] (C10H;6C1,04Na™): Calcd: 293.0, Found: 293.0.

C12-EC6E-C12, (C3sH73C1:N20y4), floppy white solid, yield: 72%

IR (KBr) (cm™): 2923 (-CH>-), 2853 (CH;-CHy-), 1744 (O-C(=0)). 'H NMR (400 MHz, D,0, 6 in ppm): &
=0.79 (t, 3H, CHj), 1.19 — 1.25 (m, 18H, CH3-(CH3)9-CH>-CH>), 1.33 (m, 2H, N*-CH,-C(=0) O-(CH,),-(CH>),-
(CH2)-OC(=0)-CH,-N"), 1.64 (m, 4H, CH3-(CHz)o-CH,-CHz; N*-CH,-C(= 0)O-CH,-CH,-(CH,),-CH>-CH>-
OC(=0)-CHz-N"), 3.22 (s, 6H, CH3-(CH2)10-CH2-N"(CH3)>), 3.52 (t, 2H, CH3-(CH,)o-CH,-CH>), 4.17 (t, 2H, N™-
CH,-C(=0)0-CH>-(CHz)4-CH>-OC(=0)-CH,-N"), 4.29 (s, 2H, N"-CH>-C(=0)0O-(CH2)¢-OC(=0)-CH>-N").
13C NMR (100 MHz, D,0, § in ppm): é = 13.9 (CH3), 22.3-32.0 (CH3-(CH}) 15-CHy; O-CHa-(CH32)+-CH,-0), 52.6
(N*(CH3);), 60.2 (N*-CH>-C(=0)0-(CH,)s-OC(=0)-CH>-N"), 63.2 (CH3-(CHz)11-CH>-N"), 66.3 (N"-CH,-C(=
0)O-CH>-(CH,)s-CH,-OC( = 0)-CHz-NY), 165.2 (N*-CH,-C( = 0)O-(CH,)¢-OC( = 0)-CH,-N"). ESI-MS
(APEXII FT-ICR): [M-C1]" (C33H75CIN,O4)": Calcd: 661.6, Found: 661.6; [M-2C171**/2 (C3sH7sN204)**/2: Calcd:
313.3, Found: 312.7. Elemental analysis (%) Calcd: C, 65.39; H, 11.26; N, 4.01. Found: C, 65.13; H, 11.27; N, 4.16.

C12E-Ce-EC121 & B 7 1 (77 %26):
Bk Fn-+ B n- 4k, GeminiZR [H 7 14 71 C12E-Co-EC 121 H i 712 5 C12A-Co-AC 1 AR TF] o
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Scheme 6 Reaction routes for the synthesis of gemini surfactant with ester groups in hydrophobic chains, C12E-C¢-ECi2.

C12E-Ce-EC12#9 B A 4

'"H NMR (400 MHz, CDCls, 6 in ppm): 6 = 0.87 (t, 3H, CH3), 1.25-1.30 (m, 18H, CH3-(CH3)9-CH,-CH,),
1.60 (m, 2H, CH3-(CH2)9-CH>-CH>), 2.40 (s, 6H, CH3-(CH2)19-CH2-OC(=0)-CH,-N(CH3)>), 3.20 (s, 2H, CH3-
(CH2)11-OC(=0)-CH>-N), 4.13 (t, 2H, CH3-(CH>)10-CH>-OC(=0)-CH>-N). ESI-MS (APEXII FT-ICR): [M + H']
(C16H33NO,H™): Caled: 272.3, Found: 272.3.

C12E-C¢-EC12, (C33H73C12:N2Q4), white power, yield: 85%

IR (KBr) (cm™!): 2923 (-CH3-), 2852 (CH;3-CHy-), 1749 (O-C(=0)). 'H NMR (400 MHz, D,0, 6 in ppm):
0=0.77 (t,3H, CH3), 1.18-1.21 (m, 18H, CH3-(CH2)9-CH,-CHa), 1.31 (m, 2H, N*-(CH),-(CH3),-(CH2)>-N¥), 1.58
(m, 2H, N"-CHz-CH,-(CH,),-CH>-CH,-N"), 1.69 (m, 2H, CH3-(CH,)o-CH>-CH>), 3.22 (s, 6H, CH3-(CHz)1o-CHa-
OC(=0)-CHx-N"(CH3),), 3.52 (t, 2H, CH3-(CHz)11-OC(=0)-CH,-N*(CH3),-CH>), 4.10 (t, 2H, CH3-(CHz)9-CHa-
CH), 4.34 (s, 2H, CH;3-(CH,)11-OC(=0)-CH>-N*(CH3),-CH,). '*3C NMR (100 MHz, D;0, ¢ in ppm): 6 = 13.8
(CH3), 22.7-32.0 (CH3-(CH>)19-CHz; N'-CH,-(CH3)4-CH,-N"), 52.6 (N"(CH3);), 60.3 (CH3-(CH2)11-OC(=0)-
CH>-N"), 64.2 (CH3-(CH2)11-OC(=0)-CH,-N"(CH3),-CH>), 65.0 (CH3-(CHz)o-CH,-CH?), 165.2 (CH3-(CH2)11-
OC(= 0)-CH,-N"). ESI-MS (APEXII FT-ICR): [M-2CI]?>"/2 (C3sH7sN204)*"/2: Caled: 313.3, Found: 312.5.
Elemental analysis (%) Calcd: C, 65.39; H, 11.26; N, 4.01. Found: C, 65.25; H, 11.30; N, 4.15.
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