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1,8-diamino-N8-acetyl-N'-tert-butyl-1,7-dioxo-N? Né-dibenzyl-3,6-diazaoctane
(11a)

Yield: 11%, colorless oil. Eluent: CHCl-MeOH (10:1). "TH NMR (600 MHz, acetone-
d6, main rotamer) o 1.31 (s, 9H, (CHs)3), 1.93 (s, 3H, COCHs), 2.62 (br. s, 2H, CH2NCH>),
3.05 (s, 2H, COCH:N), 3.50 (s, 2H, CH=NCO), 3.60 (s, 2H, COCH-NH), 4.05 (d, 2H, | =4.8
Hz, PhCH>), 4.37 (s, 2H, PhCH2NCO), 7.07 — 7.46 (m, 12H, 2 Ph, 2 NH). *C NMR (150
MHz, acetone-d6, main rotamer) o 22.71, 28.96, 42.04, 44.42, 50.41, 52.11, 59.47, 59.95,
127.58, 128.34, 128.72, 129.35, 129.40, 129.67, 137.71, 138.67, 169.62, 170.21, 170.36. HRMS
ESI m/z: [M+H]* calcd for CasHs7N4Os 453.2860, found: 453.2860.
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Figure S1. '"H NMR spectrum of compound 11a.
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Figure S2. 3C NMR spectrum of compound 11a.
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Figure 53. HRMS spectrum of compound 11a.



1,8-diamino-N8-acetyl-N'-octadecyl-1,7-dioxo-N? N°¢-dibenzyl-3,6-diazaoctane
(11b)

Yield: 10%, colorless oil. Eluent: CHCls-MeOH (10:1). '"H NMR (300 MHz, CDCls,
main rotamer) d 0.88 (t, 3H, | = 7.0 Hz, (CH2)15CHs), 1.25 (br. s, 30H, (CH2)15CHs), 1.39 —
1.57 (m, 2H, CH-CH>(CH2)1s), 2.05 (s, 3H, COCHs), 2.59 (t, 2H, ] = 6.5 Hz, COCH:NCH>),
3.16 (s, 2H, COCH:N), 3.20-3.35 (m, 2H, CH.CH>(CH)15), 3.47 (t, 2H, | = 6.5 Hz,
CONCH>), 3.57 (s, 2H, COCH=NH), 4.04 (s, 2H, PhCH>), 4.14 (s, 2H, PhCH2NCO), 6.51 (s,
1H, NHCOCH>), 6.97 - 7.50 (m, 11H, 2 Ph, CHsCONH). *C NMR (75 MHz, CDCls, main
rotamer) 0 14.09, 22.67, 29.34, 29.37, 29.61, 29.65, 29.69, 29.78, 31.91, 39.14, 41.60, 43.90,
49.61, 51.18, 59.04, 59.76, 125.29, 126.32, 128.21, 128.60, 129.02, 129.13, 134.96, 138.05,
168.83, 169.88, 170.64. HRMS ESI m/z: [M+H]* caled for CioHesN4Os 649.5051, found:
649.5051.
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Figure S4. 'H NMR spectrum of compound 11b.
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Figure S5. ¥C NMR trum of compound 11b
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Figure S6. HRMS spectrum of compound 11b.



1,9-diamino-N°-acetyl-N'-octadecyl-1,8-dioxo-N3 N’-dibenzyl-3,7-diazanonane
(11c)

Yield: 48%, colorless oil. Eluent: EA-MeOH (9:1). 'TH NMR (400 MHz, CDCls,
COSY, HSQC, HMBC) 8 0.87 (t, 3H, ] = 6.9 Hz, (CH2)15CHs), 1.25 (br. s, 30H, (CH:2)15CHs),
1.38 — 1.52 (m, 2H, CH:2CHx(CH:)15), 1.64 — 1.80 (m, 2H, NCHCH2CH:N), 2.04 (s, 3H,
COCHs), 2.36 — 2.58 (m, 2H, PhCH-NCH>), 3.06 (s, 2H, COCH:N), 3.09 — 3.31 (m, 3H,
CH>CH>(CH2)15, PhnCH2N(CO)CH>), 3.39 (t, 1H, ] = 7.3 Hz, PhCH2N(CO)CH>), 3.57 (s, 2H,
COCH:NH), 4.05 (d, 2H, | = 3.9 Hz, PhCH>), 4.41 (s, 2H, PhCH2NCO), 6.57 (s, 1H,
NHCOCH>), 6.84 — 7.54 (m, 11H, 2 Ph, CHsCONH). *C NMR (101 MHz, CDCls) d 14.09,
22.67, 22.99, 26.97, 29.31, 29.34, 29.58, 29.61, 29.64, 29.66, 29.69, 31.91, 39.04, 41.51, 44.21,
48.78, 50.08, 51.98, 57.97,59.91, 126.30, 127.87, 128.06, 128.71, 128.80, 129.13, 135.27, 136.60,
168.06, 170.00, 170.10. HRMS ESI m/z: [M+H]* calcd for CaiHezN4Os 663.5208, found:
663.5196. HRMS ESI m/z: [M+Na]* calcd for CaitHesNaN1Os 685.5033, found: 685.5001.
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Figure S7. "H NMR spectrum of compound 11c.
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Figure S8. *C NMR spectrum of compound 11c.
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Figure 59. HRMS spectrum of compound 11c.



1,6-diamino-N'-acetyl-N¢-octadecyl-6-oxo-N,N*-dibenzyl-4-azahexane (11d)

Yield: 35%, colorless oil. Eluent: PE-EA (4:6). '"H NMR (400 MHz, CDCls) 0 0.80 (t,
3H, ] = 6.6 Hz, (CH2)15CHs), 1.18 (br. s, 30H, (CH:)1sCHs), 1.29 - 141 (m, 2H,
CH:CH>(CH2)15), 1.55 - 1.70 (m, 2H, NCH2CH-CH:N), 2.01 (s, 3H, COCHs), 2.31 — 2.43 (m,
2H, PhCH2NCHb>), 2.96 (s, 2H, COCH:2N), 3.05 — 3.17 (m, 2H, CH2CH(CHz)1s), 3.29 (t, 2H,
] =7.5 Hz, PhCHN(CO)CH>), 3.48 (s, 2H, PhCH>), 4.37 (s, 2H, PhCH2NCO), 6.76 — 7.38
(m, 11H, 2 Ph, NH). *C NMR (101 MHz, CDCls) d 13.99, 21.29, 21.65, 22.56, 25.09, 26.09,
26.85, 29.16, 29.19, 29.23, 29.47, 29.50, 29.54, 29.58, 31.80, 38.83, 38.86, 43.58, 45.96, 48.18,
51.85,52.14, 52.27,57.94, 59.61, 126.11, 127.30, 127.32, 127.46, 127.57, 127.59, 127.86, 128.23,
128.38, 128.48, 128.50, 128.55, 128.64, 128.69, 128.73, 128.84, 128.95, 129. HRMS ESI m/z:
[M+H]* calced for CssHesN3O2 606.4993, found: 606.4991.
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Figure S10. 'H NMR spectrum of compound 11d.
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Figure S11. *C NMR spectrum of compound 11d.
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Figure 512. HRMS spectrum of compound 11d.



1,7-diamino-N'-acetyl-N’-octadecyl-7-oxo-N',N*-dibenzyl-5-azaheptane (11e)

Yield: 30%, colorless oil. Eluent: EA. 'TH NMR (300 MHz, main rotamer, CDCls) o
0.71 (t, 3H, | = 6.7 Hz, (CH2)15CHs), 1.12 (br.s, 30H, (CH:)1sCHs,), 1.19 — 1.41 (m, 6H,
CH:CH:(CH:)15, NCH:(CH.).CH:N), 1.93 (s, 3H, COCHs), 2.21 - 236 (m, 2H
PhCH2NCHy,), 2.88 (s, 2H, NCH2CO), 2.94 — 3.22 (m, 4H, COCH:N, CH-CH>(CH>)15), 3.40
(s, 2H, PhCH>), 4.32 (s, 2H, PhCH2NCO), 6.78 — 7.31 (m, 2 Ph, NH, 11H). *C NMR (75
MHz, CDCls) d 14.22, 21.56, 21.88, 22.78, 24.67, 25.32, 26.37, 27.06, 29.44, 29.79, 32.01, 39.01,
46.01, 47.88, 48.26, 52.18, 54.80, 58.14, 59.65, 59.92, 126.25, 127.48, 127.70, 128.01, 128.64,
128.83, 128.93, 129.03, 136.90, 137.74, 138.08, 138.24, 170.94, 171.15. HRMS FTICR m/z:
[M+H]" calcd for Cs«0HessN3O2 620.5150, found: 620.5136.
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Figure 513. '"H NMR spectrum of compound 11e.
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N'-(N-acetylglycyl)-N*-[(N-octadecyl)aminocarbonyl]methylpiperazin (12a)

Yield: 60%, colorless oil. Eluent: DCM-MeOH (20:1). '"H NMR (300 MHz, CDCls,
'H-"H COSY) 6 0.84 (d, 3H, ] = 6.9 Hz (CH2)15CHs), 1.22 (br. s, 30H, (CH2)1s:CHs), 1.41 - 1.54
(m, 2H, CH2CH2(CHz2)15), 2.01 (s, 3H, COCHs), 2.47 — 2.55 (m, 4H, 2 COCH:NCH: Pip),
3.00 (s, 2H, COCH:N), 3.19 - 3.29 (m, 2H, CH:CH:(CH)15), 3.38 — 3.46 (m, 2H, 2
CONCH.H. Pip), 3.60 — 3.66 (m, 2H, 2 CONCH.H. Pip), 4.02 (d, 2H, | = 4.1 Hz,
COCH:NH), 6.61 (t, 1H, | = 4.1 Hz, NHCOCHs), 6.92 (t, 1H, ] = 5.5 Hz, CH.CONH). *C
NMR (75 MHz, CDCls) d 14.06, 22.64, 22.93, 26.95, 29.24, 29.31, 29.53, 29.56, 29.61, 29.65,
29.67, 31.88, 39.00, 41.23, 41.98, 44.35, 52.97, 53.19, 61.49, 166.55, 169.00, 170.08. HRMS
FTICR m/z: [M+H]* calcd for C2sHssN4O3 495.4269, found: 495.4269.
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Figure 516. '"H NMR spectrum of compound 12a.
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Figure 518. *C NMR spectrum of compound 12a.
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N'-acetyl-N*-[(N-octadecyl)aminocarbonyl]methylpiperazin (12b)

Yield: 80%, colorless oil. Eluent: DCM-MeOH (30:1). '"H NMR (300 MHz, CDCls,
'H-"H COSY) ©0.90 (t, 3H, ] = 7.0 Hz, (CH2)15CHs), 1.26 (br. s, 30H, (CH2)15CHs), 1.48 — 1.61
(m, 2H, CH2CH2(CHz2)15), 2.11 (s, 3H, COCHs), 2.49 — 2.59 (m, 4H, 2 COCH:NCH: Pip),
3.05 (s, 2H, COCH:N), 3.20 - 3.37 (m, 2H, CH:CH:(CHz)15), 3.46 — 3.54 (m, 2H, 2
CONCHe-.H. Pip), 3.63 - 3.69 (m, 2H, 2 CONCH-.H. Pip), 7.06 (br. s, 1H, NH). 3C NMR (75
MHz, CDCls) 8 14.09, 21.28, 22.66, 26.94, 29.24, 29.32, 29.54, 29.57, 29.62, 29.66, 31.89, 38.98,
41.32, 46.15, 53.12, 53.45, 61.47, 168.95, 169.13. HRMS FTICR m/z: [M+H]" caled for

C2sH55N10s 438.4054, found: 438.4054.
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Figure 520. '"H NMR spectrum of compound 12b.
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Figure 522. 3C NMR spectrum of compound 12b.
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Figure 523. HRMS spectrum of compound 12b.




N'-(N-acetylglycyl)-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-3-
yl)aminocarbonyl]methylpiperazin (12c)

Yield: 47%, colorless oil. Eluent: DCM-MeOH (15:1). 'H NMR (600 MHz, DMSO-
d6, COSY, HSQC, HMBC) d 0.85 (t, 3H, | = 6.9 Hz, (CH2)CHs), 1.09 (t, 3H, | = 7.0 Hz,
OCH:CHs), 1.24 (br. s, 14H, (CH2),CHs), 1.43 — 1.51 (m, 2H, OCH:CH>), 1.86 (s, 3H,
COCHs), 2.34 - 2.42 (m, 2H, 2 COCH2NCH.H. Pip), 2.42 — 2.48 (m, 2H, 2 COCH2NCH-.Ha
Pip), 2.93 (d, ] = 15.5 Hz, 1H, COCH:H:sN), 2.96 (d, ] = 15.5 Hz, 1H, COCH.H:sN), 3.07 -
3.13 (m, 1H, CONHCH-:Hy), 3.25 - 3.32 (m, 1H, NHCH.HvCH), 3.33 - 3.40 (m, 4H,
CH-OCH2), 3.40 — 3.52 (m, 6H, CHOCH.HvCHs, 2 CONCH: Pip), 3.52 - 3.59 (m, 1H,
OCH.HvCHs), 3.92 (d, 2H, ] = 5.5 Hz, COCH:2NH), 7.63 -7.70 (m, 1H, CHCH:=NH), 7.91 (t,
1H, ] = 5.5 Hz, COCH:NH). *C NMR (151 MHz, DMSO-d6) & 13.86, 15.50, 22.04, 22.35,
25.57, 28.66, 28.79, 28.95, 28.97, 28.99, 29.00, 29.11, 31.25, 39.59, 40.32, 41.27, 44.00, 52.38,
52.74, 60.87, 64.39, 70.59, 71.05, 76.33, 166.95, 168.84, 169.19. HRMS FTICR m/z: [M+H]*
calcd for C2HssN4Os5 513.4010, found: 513.4010.
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Figure S24. "H NMR spectrum of compound 12c.
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Figure S27. {H-'"H} COSY NMR spectrum of compound 12c.
HSQC 17 12 8 114: fs 16a 10 3; 19 {1&3;’,15.50{2 %5
a, 15
16b
{1.86,22.35{#{1-2522-0‘& 20
{1.27,25.57,
Y
{1.48,29.11{’ (1.24,29.11}
X{1.24,31.25} L30
{1.24,29.00 /
35
{3.28,39.5& {3.09,39.59}
37,4127 a0
{3.43,44.00, —_
A\ £
t45 2
Z
{2.44,52.74{’/{2-39,52.38} [0
55

2.95,60.8
— R 7{, L60

{3.56,64.39{’/{349,6439}

+65
{335'71'05&((3.36,70.59} L0
(3.47,76.32& L7s
r T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f2 (ppm)

Figure S28. {H-3C} HSQC NMR spectrum of compound 12c.
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N'-acetyl-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-3-
yl)aminocarbonyl]methylpiperazin (12d)

Yield: 54%, colorless oil. Eluent: DCM-MeOH (30:1). "H NMR (600 MHz, DMSO-
des, HSQC, HMBC) © 0.85 (t, 3H, ] =7.0 Hz, (CH2)-CHs), 1.09 (t, 3H, | = 7.0 Hz, OCH2CHs),
1.24 (br. s, 14H, (CH»)-CHs), 1.44 — 1.51 (m, 2H, OCH2CH>), 1.98 (s, 3H, COCHs), 2.35 —
2.39 (m, 2H, 2 COCH:NCH.H. Pip), 2.43 — 2.45 (m, 2H, 2 COCH:NCH.Ha. Pip), 2.93 (d,
1H, J = 15.5 Hz, COCH.HuN), 2.96 (d, 1H, | = 15.5 Hz, COCH.HsN), 3.05 — 3.13 (m, 1H,
CONHCH-.Hv), 3.29 (ddd, 1H, | = 134, 6.3, 5.1 Hz, CONHCH.Hb), 3.32 — 3.39 (m, 4H,
CH-OCH2), 3.40 — 3.52 (m, 6H, CHOCH.HvCHs, 2 CONCH: Pip), 3.52 - 3.59 (m, 1H,
CHOCH.HvCHs), 7.63 — 7.68 (m, 1H, NH). *C NMR (151 MHz, DMSO-ds, DEPT-135) d
13.84, 15.48, 22.04, 25.56, 28.66, 28.79, 28.95, 28.97, 28.99, 29.00 , 29.10, 31.25, 39.56, 40.72,
45.57,52.43,52.90, 60.89, 64.36, 64.42,70.59, 71.06, 76.30, 168.04, 168.82. HRMS FTICR m/z:
[M+H]* calcd for C2sHssN1Os 456.3796, found: 456.3796.
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Figure S31. 'H NMR spectrum of compound 12d.
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Figure S34. {H-3C} HSQC NMR spectrum of compound 12d.
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Figure S35. {H-*C} HMBC NMR spectrum of compound 12d.
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N'-acetyl-N*-[N-(cyclohexyl)aminocarbonyl]Jmethylpiperazin (12e)

Yield: 75%, colorless oil. Eluent: EA-MeOH (4:1). '"H NMR (300 MHz, CDCls) d 1.04
-1.25 (m, 3H, 2 CHCH:HeH., CHCH-CH:2HeH.), 1.25 - 1.45 (m, 2H, 2 CHCH2CH.H.), 1.61
(m, 3H, 2 NHCHCHeH., CHCH-CH-CHeH.), 1.77 - 1.90 (m, 2H, 2 NHCHCHeH.), 2.04 (s,
3H, COCHs), 2.35 — 2.57 (m, 4H, 2 COCH2NCH: Pip), 2.96 (s, 2H, COCH:N), 3.39 - 3.50
(m, 2H, 2 CONCHeH. Pip), 3.54 — 3.64 (m, 2H, 2 CONCH.H. Pip), 3.65 — 3.86 (m, 1H,
CONHCH), 6.88 (d, 1H, ] = 8.2 Hz, NH). *C NMR (75 MHz, CDCls) d 21.31, 24.73, 25.54,
33.12, 41.44, 46.28, 47.46, 53.12, 53.46, 61.60, 168.39, 169.03. HRMS ESI m/z: [M+H]* calcd
for C1sH26N302 268.20195, found: 268.20195.
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Figure S37. "H NMR spectrum of compound 12e.
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Figure 539. HRMS spectrum of compound 12e.



N'-[N-(rac-1-decyloxy-2-ethyloxyprop-3-yl)aminocarbonylmethylpiperazin (13a)

Yield: 50%, colorless oil. Eluent: EA-MeOH-NHs-H-0 (7:3:0.1) "H NMR (300 MHz,
CDClIs) 0 0.87 (t, ] = 6.3 Hz, 3H, (CH2)-CHs), 1.21 (t, 3H, | = 7.0 Hz, OCH2CHs), 1.26 (br.s,
14H, (CH:)-CHs), 1.48 - 1.63 (m, 2H, OCH2CH>), 2.43 —2.63 (m, 5H, CH-NHCH: Pip), 2.87
- 296 (m, 4H, 2 NCH: Pip), 2.99 (s, 2H, COCH:N), 3.17 - 3.75 (m, 9H, CH-OCHo,
CHOCH:CHs, CH.NHCO), 7.50 (br.s, 1H, CONH). *C NMR (75 MHz, CDCls) d 14.26,
15.80, 22.82, 26.23, 29.46, 29.61, 29.72, 29.75, 40.23, 46.13, 54.71, 62.33, 65.53, 71.51, 72.01,
76.90, 170.30. HRMS ESI [M+H]* calcd for C21H4N3Os 386.3377, found 386.3371.
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Figure S40. "H NMR spectrum of compound 13a.
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Figure S41. °C (APT)C NMR spectrum of compound 13a.
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Figure 542. {H-*C} HMBC NMR spectrum of compound 13a.

N',N*-bis[N-(rac-1-decyloxy-2-ethyloxyprop-3-
yl)aminocarbonyl]methylpiperazin (13b)

Yield: 22%, colorless oil. Eluent: EA-MeOH (95:5). 'H NMR (300 MHz, CDCls) &
0.87 (t, 6H, | = 6.5 Hz, (CH2)CHs), 1.19 (t, 6H, | = 7.0 Hz, OCH2CHs), 1.27 (br.s, 28H,



(CH2)-CHs), 1.50 - 1.63 (m, 4H, OCH2CHb>), 2.56 (br.s, 8H Pip), 3.01 (s, 4H, COCH:N), 3.16
~3.31 (m, 2H, 2 CH.H:NHCO), 3.34 — 3.48 (m, 8H, 2 CHOCH:CH, 2 CH.H:.NHCO), 3.48
—3.56 (m, 4H, 2 CH20CHb>), 3.56 — 3.74 (m, 4H, 2 CH2OCH?>). *C NMR (75 MHz, CDCls) d
14.26, 15.83, 22.82, 26.23, 29.46, 29.62, 29.71, 29.75, 29.77, 32.04, 40.26, 53.75, 61.67, 65.49,
71.51, 72.01, 76.81, 170.05. HRMS ESI [M+H]'caled for CisH»NiOs 685.5838, found
685.5828. HRMS ESI [M+2H]?*calcd for CasHzN1Oe 343.2955, found 343.2954.
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Figure 543. '"H NMR spectrum of compound 13b.
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Figure 544. °C (APT) NMR spectrum of compound 13b.
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Figure 545. HMRS spectrum of compound 13b.



N'-[N-(isopropyl)aminocarbonyl]methyl-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-
3-yl)aminocarbonyl]methylpiperazin (15a)

Yield: 80%, colorless oil. Eluent: EA-MeOH (85:15). "H NMR (300 MHz, CDCls) d
0.0.87 (t, ] =7.0 Hz, 3H, (CH2)-CHs), 1.16 (d, ] = 6.6 Hz, 6H, CH(CHs)2), 1.20 (t, ] =7.0 Hz,
3H, OCH:CHs), 1.27 (br.s, 14H, (CH:)CHs), 1.50 — 1.62 (m, 2H, OCH2CH2>), 2.56 (br.s, 8H
Pip protons), 2.97 (s, 2H, CHNHC(O)CH>), 3.03 (d, ] = 1.6 Hz, 2H, COCH:N), 3.23 (ddd, |
=438, 64, 13.7 Hz, 1H, CHCH.H:NH), 3.34 — 3.75 (m, 8H, CHCH.HvNH, CHOCH-CHs,
CH-OCHz), 4.01 — 4.16 (m, 1H, CH(CHs)2), 6.86 (br.d, | = 8.4 Hz, 1H, NHCH), 7.44 (br.t, |
=5.6 Hz, 1H, NHCH>). *C NMR (75 MHz, CDCls) 0 14.26, 15.83, 22.83, 22.96, 26.25, 29.47,
29.63, 29.72, 29.76, 29.78, 32.04, 40.27, 40.87, 53.69, 53.74, 61.65, 61.72, 65.49, 71.54, 72.03,
76.82,168.98, 170.03. HRMS ESI [M+H]* calcd for C26Hs3N4Os 485.4061, found 485.4062.
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Figure 546. '"H NMR spectrum of compound 15a.
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Figure 547. 3C NMR spectrum of compound 15a.
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Figure 548. {1H-'H} COSY NMR spectrum of compound 15a.



5a-4 #553-594 RT: 3.81-4.06 AV: 21 SB: 23 3.89-4.02,4.12-4.29 NL: 6.28E9
T: FTMS + p ESI Full ms [95.0000-1000.0000]
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Figure 549. HRMS spectrum of compound 15a.



N'-[N-(pentyl)aminocarbonyl]methyl-N*-[N-(rac-(1-decyloxy-2-ethyloxyprop-3-
yl)aminocarbonyl]methylpiperazin (15b)

Yield: 75%, colorless oil. Eluent: EA-MeOH (9:1). 'TH NMR (400 MHz, CDCls,
COSY, HSQC, HMBC) 5 0.83 — 0.94 (m, 6H, (CH2)CHs, (CH2)«CHs), 1.20 (t, 3H, ] =7.0 Hz,
OCH:CHs), 1.23 - 1.39 (br. s, 18H, (CH:)>CHs, NHCH2CH>(CH:).CH3), 1.46 — 1.63 (m, 4H,
NHCH:CH., OCH:2CH), 2.42 — 2.70 (br.s, 8H, Pip protons), 2.96 — 3.07 (m, 4H, 2
COCH:N), 3.18-3.32 (m, 3H, CHOCH.HsN, NHCH:CH>), 3.37 - 3.59 (m, 6H, 2 CH-OCH>,
OCH.H»CHs, CHO), 3.59 - 3.76 (m, 2H, OCH.H»CHs, CHOCH.HbN), 7.09 (br. s, 1H, NH),
7.45 (bras, 1H, NH). *C NMR (101 MHz, CDCls) d 14.12, 14.22, 15.79, 22.43, 22.78, 26.20,
29.22,29.43, 29.45, 29.58, 29.68, 29.720, 29.74, 32.00, 39.01, 40.23, 53.63, 53.72, 61.59, 61.61,

65.44,71.48, 71.98, 76.75, 169.74, 169.96. MS ESI m/z: [M+H]* calcd for CasHs7N+Os4 513.44,
found: 513.50.
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Figure S50. 'H NMR spectrum of compound 15b.
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4A-10 #2-5 RT: 0.02-0.07 AV: 4 NL: 9.35E8
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Figure 555. HRMS spectrum of compound 15b.



N'-[N-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)aminocarbonylJmethyl-N*-[N-
(rac-1-decyloxy-2-ethyloxyprop-3-yl)aminocarbonyl]methylpiperazin (15c)

Yield: 30%, colorless oil. Eluent: EA-MeOH (95:5) '"H NMR (600 MHz, CDCls) d
0.85 (t, ] = 7.0 Hz, 3H, (CH2)-CHs), 1.16 (t, 7.0 Hz, 3H, OCH2CHs), 1.21 - 1.31 (m, 14H,
(CH»)CHs), 1.49 — 1.57 (m, 2H, OCH2CH>), 1.96, 1.98, 2.0, 2.05 (s, 3H, 4 COCH3s), 2.46 (m,
4H, CH:NCH: Pip), 2.58 (br.s, 4H, CH.NCH: Pip), 2.92 (dd, | = 2.3, 16.7 Hz, 1H,
CHNHC(O)CH.Hb), 3.02 (d, ] = 16.4 Hz, 1H, CH.NHC(O)CH.Hpb), 3.05 (d, ] = 16.4 Hz, 1H,
CH-NHC(O)CH.Hb),3.09 (dd, ] = 3.5, 16.7 Hz, 1H, CHNHC(O)CH.Hbv), 3.21 (dddd, | =4.8,
6.8, 8.0, 13.8 Hz, 1H, CH.HsNH), 3.34 - 3.54 (m, 6H, CH-OCH.Hs, CHOCHCH3s), 3.56 —
3.69 (m, 2H, CH.HsNH, CHCH.Hpv), 3.80 (ddd, | =2.2, 4.4, 10.1 Hz, 1H, H-5), 4.05 (dd, | =
2.2,12.5 Hz, 1H, H-6), 4.29 (dd, 1H, | = 4.4, 12.5 Hz, H-6), 498 (dd, | = 9.5, 9.6 Hz, H-2),
5.05 (dd, ] =9.4, 10.1 Hz, 1H, H-4), 5.22 (dd, ] =9.5, 9.8 Hz, 1H, H-1), 5.28 (dd, ] =9.4, 9.6
Hz, 1H, H-3), 7.81 (d, ] = 9.8 Hz, 1H, CH2NH). *C NMR (151 MHz, CDCl) d 14.16, 15.74,
20.55, 20.56, 20.62, 20.78, 22.72, 26.15, 29.36, 29.53, 29.62, 29.66, 29.69, 31.94, 40.20, 40.23,
53.24, 53.70, 61.38, 68.25, 70.46, 71.46, 71.47, 72.95, 73.79, 76.70, 76.74, 76.93, 77.15, 77.36,
77.82, 169.55, 169.94, 170.18, 170.21, 170.61, 171.13. HRMS ESI [M+H]* calcd for
Cs7HesN4O13 773.4543, found 773.4535.
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Figure S56. Fragment of {'H-3C} HSQC NMR spectrum of compound 15c.
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Figure 560. {1H-*C} HMBC NMR spectrum of compound 15c.
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5a-6 #599-618 RT: 4.08-4.19 AV: 10 SB: 23 3.89-4.02,4.12-4.29 NL: 3.60E9
T: FTMS + p ESI Full ms [95.0000-1000.0000]
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Figure S61. HRMS spectrum of compound 15c.



1,9-diamino-N°-ethyl-N'-octadecyl-N? N’-dibenzyl-3,7-diazanonane (16a)

Yield 410 mg (66%), colorless oil. Eluent: ACN-NHs-H20 (9:1). 'H NMR (400 MHz,
CDClIs) 8 0.91 (t, ] = 7.0 Hz, 3H, (CH2)15CHs), 1.07 (t, ] = 7.1 Hz, 3H, CH.CHs), 1.29 (s, 30H,
(CH2)15CHs), 1.44 (m, 2H, CH2CH>(CH2)15), 1.61 — 1.79 (m, 2H, PhCH.NCHCH-CH>), 2.34
—~2.75 (m, 16H, 4 NHCH>, 4 NCHb>), 3.55 (s, 4H, 2 PhCHb>), 7.16 — 7.43 (m, 10H, 2 Ph). °C
NMR (101 MHz, CDCls) d 14.17, 15.14, 22.73, 24.77, 29.40, 29.65, 29.70, 29.75, 43.94, 47.19,
47.44,49.94, 52.63, 52.65, 53.66, 59.01, 59.03, 126.85, 126.94, 128.22, 128.39, 128.78, 128.84,
134.17,139.81, 139.84. MS ESI m/z: [M+H]* calcd for CaH7N4 621.58, found: 621.52.
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Figure 562. "H NMR spectrum of compound 16a.
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4A-8 #2-5 RT: 0.02-0.06 AV: 4 NL: 2.41E8

T: + ¢ ESI Full ms [150.00-1200.00]
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Figure S64. HRMS spectrum of compound 16a.



N'-ethyl-N*-[(N-octadecyl)aminoethyl]piperazin (16b)

Yield: 31%, colorless oil. Eluent: ACN-NH3-H20 (95:5). 'TH NMR (300 MHz, MeOD)
0 0.90 (t, ] = 6.5 Hz, 3H, (CH2)15CHs), 1.10 (td, | = 3.2, 7.2 Hz, 3H, NCH2CH3), 1.31 (br.s,
30H, (CH:)15CHs), 1.55 — 1.75 (m, 2H, CH2CH2(CH2)15), 2.14 (td, | = 2.8, 12.5 Hz, 1H,
NHCH.HvCH:N), 2.39 - 3.11 (m, 13H, Pip protons, NHCH.-H-CH:N, NCH:CHz). 13C
NMR (75 MHz, MeOD) d 11.80, 14.49, 23.77, 27.11, 28.01, 30.47, 30.51, 30.71, 30.82, 33.10,
52.34, 52.48, 52.70, 53.17, 53.28, 53.69, 54.65, 56.54. HRMS ESI m/z: [M+H]* calcd for
Ca6H56Ns 410.4469, found: 410.4468.
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Figure 565. 'H NMR spectrum of compound 16b.
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Display Report

Analysis Info Acquisition Date  15.04.2021 9:28:17
Analysis Name D:\Data\Kolotyrkina\2021\Maksimenko\0415003.d
Method tune 50-1600.m Operator BDAL@DE
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Figure S67. HRMS spectrum of compound 16b.



N'-[2-(ethylamino)ethyl]-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-3-
yl)amino]ethylpiperazin (16c)

Yield: 23%, colorless oil. Eluent: ACN-NHs-H20 (9:1). 'TH NMR (600 MHz, CD:Cl>)
0 0.88 (t, ] =7.0 Hz, 3H, (CH2)CHs), 1.03 (t, ] =7.2 Hz, 3H, NCH2CH3), 1.16 (t, ] = 7.0 Hz,
OCH:CHjs, 3H), 1.29 (br.s, (CH2)7CHs, 14H), 1.51 — 1.57 (m, 3H, CH2CH2(CH>)r), 2.35 (q, |
=7.2 Hz, 2H, NHCH:CHs), 2.37-2.58 (m, 14H, 3CH2NH, Pip protons), 2.58 —2.71 (m, 4H,
CH-N(CH:CH2):NCH»), 3.38 - 346 (m, 4H, CH-OCH.), 348 - 354 (m, 2H,
CHOCH-.H»CH3), 3.65 (dq, ] =7.0, 9.3 Hz, 1H, OCH.HsCHs). 3C NMR (151 MHz, CD:Cl2)
0 12.35, 14.30, 16.00, 23.12, 26.60, 29.77, 29.93, 30.03, 30.08, 30.18, 32.35, 47.14, 51.64, 52.64,
53.40, 53.81, 58.33, 65.62, 71.95, 72.28, 78.26.
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Figure 568. 'H NMR spectrum of compound 16c.
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Figure S69. °C (APT) NMR spectrum of compound 16c.



N'-ethyl-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-3-yl)amino]ethylpiperazin (16d)

Yield 184 mg (38%), colorless oil. Eluent: EA-MeOH-NHs-H20 (7:3:0.2). 'H NMR
(300 MHz, CDCls) d 0.77 — 0.94 (t, 3H, (CH2)CHs), 1.09 — 1.34 (m, 20H, (CH:)-CHj,
OCH:2CHs, NCH2CHs), 1.45 - 1.59 (m, 2H, CH2CH>(CH2)15), 2.31 - 2.82 (m, 16H, 2 NHCH>,
Pip protons), 3.30 - 3.75 (m, 7H, CH:OCH:, CHOCH>). *C NMR (75 MHz, CDCl;) 0 14.18,
14.21, 15.82, 22.74, 26.17, 29.39, 29.54, 29.64, 29.68, 29.70, 31.97, 43.79, 45.51, 46.52, 51.37,
53.20, 53.31, 53.56, 56.66, 57.38, 65.61, 71.72, 71.80, 77.42. HRMS ESI m/z: [M+2Na]?* calcd

for C2sHwN30:2Na2 222.6805, found: 222.2215.
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Figure S570. '"H NMR spectrum of compound 16d.
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Figure S71. °C (APT) NMR spectrum of compound 16d.
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Figure S72. HRMS spectrum of compound 16d.



N'-[2-[N-(isopropylamino)ethyl]-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-3-
yl)amino]ethylpiperazin (16e)

Yield: 25%, colorless oil. Eluent: EA-MeOH-NHs-H20 (7:3:0.3). 'H NMR (300 MHz,
CDClIs) 6 0.86 (t, ] =7.0 Hz, 3H, (CH2)-CHs), 1.08 (d, ] = 6.3 Hz, 6H, CH(CHs)2), 1.18 (t, | =
7.0 Hz, 3H, OCH:CHs), 1.25 (d, | = 5.6 Hz, 14H, (CH2)-CHs), 1.47 — 1.60 (m, 2H,
CH:CH:(CHz)7), 2.34 — 2.58 (m, 12H, 2 CH:N and Pip protons), 2.60 — 2.79 (m, 6H, 3
NHCH>), 2.82 (sept, ] =6.3 Hz, 1H, CH(CHzs)2), 3.36 — 3.63 (m, 6H, CH2OCH., CHOCH.Hb),
3.69 (dq, J=7.0, 9.3 Hz, 1H, CHOCH.Hb). *C NMR (75 MHz, CDCls) 0 14.21, 15.86, 22.69,
22.79, 26.23, 29.44, 29.59, 29.69, 29.73, 29.77, 32.02, 43.83, 46.74, 49.15, 51.57, 53.38, 57.59,
57.74, 65.66, 71.83, 71.92, 77.66. HRMS ESI m/z: [M+H]* calcd for CasHszN4O2 457.4476,
found: 457.4483. HRMS ESI m/z: [M+2H]* calcd for C2sHssN+O2 229.2275, found: 229.2276.
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Figure 573. "H NMR spectrum of compound 16e.
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Figure S74. °C (APT) NMR spectrum of compound 16e.
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Figure S75. HRMS spectrum of compound 16e.
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N'-[2-(N-pentylamino)ethyl]-N*-[N-(rac-1-decyloxy-2-ethyloxyprop-3-
yl)amino]ethylpiperazin (16f)

Yield: 43%, colorless oil. Eluent: ACN-NH3-H20 (9:1). 'TH NMR (300 MHz, CDCls)
0 0.79 - 0.91 (m, 6H, (CH2)CHs, (CH2):CHs), 1.17 (t, ] = 7.0 Hz, 3H, OCH2CHs), 1.25 (br.s,
18H, (CH2)-CHs, (CH2)2.CHs), 1.41 — 1.58 (m, 4H, CH2CH2(CHz);, NCH2CH>), 2.13 - 2.76
(m, 20H, 2 NCH>, 4 NHCH:, Pip protons), 3.32 — 3.60 (m, 1H, CH-OCH., CHOCH.Hb),
3.68 (dq,J=7.1,9.4 Hz, 1H, OCH.H»CHs). *C NMR (101 MHz, CDCls) 6 14.16, 14.21, 22.68,
22.77,26.21, 29.42, 29.57, 29.64, 29.67, 29.71, 29.74, 29.78, 31.99, 46.55, 46.77, 50.14, 51.64,
53.39, 53.43, 57.95, 65.65, 71.77, 71.99, 77.82. HRMS ESI m/z: [M+2Na]* calcd for
C2sHN302Naz2 222.6805, found: 222.2215.
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Figure 576. HRMS spectrum of compound 16f.
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Figure S577. 13C (APT) spectrum of compound 16f.

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 29 2.8 2.7 2.6 25 24 23 22 21201918 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.8 0.7 0.6
f2 (ppm)

Figure S578. {tH-'H} COSY NMR spectrum of compound 16f.
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Figure 579. {TH-3C} HSQC NMR spectrum of compound 16f.
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N'-[(B-D-glucopyranosyl)aminocarbonylJmethyl-N*-[(N-(rac-1-decyloxy-2-
ethyloxyprop-3-yl)aminocarbonyllmethylpiperazin (17)

Yield: 89%, colorless oil. Eluent: EA-MeOH (8:2). '"H NMR (600 MHz, CDCls) 0 0.87
(t, ] = 7.0 Hz, 3H, (CH2)CHs), 1.18 (t, ] = 7.0 Hz, 3H, OCH2CHs), 1.20 — 1.33 (m, 14H,
(CH2)-CHs), 1.50 — 1.58 (m, 2H, CH.CH2(CHz)r), 2.57 (br.s, 8H, Pip protons), 2.96 —3.14 (m,
2H, 2 NCH:CO), 3.14 - 3.23 (m, 1H, H-6), 3.35 - 3.63 (m, 11H, H-1, H-2, H-3, H-4, H-6,
CHOCH.H»CHs, CH-OCHp>), 3.63 — 3.70 (m, 1H, OCH.HvCHs), 3.74 — 3.87 (m, 2H, CH>),
7.43 (br. t, ] =5.9 Hz, 1H, CH2NH), 7.99 (d, | = 8.3 Hz, 1H, CHNH). *C NMR (151 MHz,
CDCls) 0 14.23, 15.86, 22.79, 26.20, 29.44, 29.60, 29.69, 29.73, 29.75, 32.01, 40.41, 40.45, 53.30,
53.59, 61.56, 65.50, 65.53, 71.37, 71.39, 72.00, 76.80, 76.85, 77.96, 79.77, 170.44, 171.92.
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Figure 569. 'H NMR spectrum of compound 17.
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Figure S80. *C (APT) NMR spectrum of compound 17.
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Figure S81. {H-'H} COSY NMR spectrum of compound 17.
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Figure S82. Cell viability of obtained compounds.
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