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Octadecyl-1-methanesulfonate (8)
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Figure S1. 'H NMR of octadecyl-1-methanesulfonate (8) in CDCls.

H NMR (400 MHz, CDCls) 6 (ppm): 4.21 (t, 3Jmrms= 6.6 Hz, 2H; His), 2.99 (s, 3H; Hu), 1.73 (tt, 3Jmierz= 6.6 Hz, 3Jmizmis =
6.6 Hz, 2H; H17), 1.40-1.20 (br, 30H; H2-Hzs), 0.87 (t, 3Jumz2= 6.7 Hz, 3H; Ha).

ESI-MS (m/z) caled for CisHsoNaOsS [M+Na]*: 371.26; found: 371.93.
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rac-1-(2-(octadecyloxy) propoxy)octadecane (10)
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Figure S2. '"H NMR of rac-1-(2-(octadecyloxy)propoxy)octadecane (10) in CDCls.

H NMR (400 MHz, CDCls) 6 (ppm): 3.58-3.51 (m, 1H; Hxo), 3.51-3.29 (m, 6H; His, His, Hi9), 1.61-1.51 (m, 4H; Hi7, Hi7),
1.60-1.20 (br, 60H overlapped with H20; H>-His, H2-Hie'), 1.14 (d, 3Juzor21 = 6.3 Hz, 3H; Ho1), 0.88 (t, 3Jrime=3Jaruz= 6.7 Hz,

6H; Hi, Hr).

ESI-MS (m/z): calcd for CsHs102 [M+H]*: 581.62, found: 581.80, calcd for CseHsoO2Na [M+Na]*: 603.61, found: 603.78,
caled for CsoHsoKO2 [M+K]*: 619.58, found: 619.84.
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2-hydroxyethylarsonic acid (15)

HO— 0
As-OH
2 I
OH
15
HDO
1 2
(Y x\ -
8 a
8 8
(4] (4]
515 5.I|] 4.I5 4.I|] 315 3.I|] 215 2.I|] 1.I5 1.I|] l].l5

F1 (ppm)

Figure S3. '"H NMR of 2-hydroxyethylarsonic acid (15) in D20.

1H NMR (400 MHz, D20) & (ppm): 4.03 (t, sz = 6.4 Hz, 2H; Hu), 2.84 (t, 3z = 6.4 Hz, 2H; Ho).
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diphenyl 2-hydroxyethylarsonodithionite (16)
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Figure S4. '"H NMR of diphenyl 2-hydroxyethylarsonodithionite (crude oily product) (16) in CDCls.

H NMR (400 MHz, CDCls, crude oily product) 6 (ppm): 7.61-7.18 (m, 10H overlapped with CHCls; Hs-Hs), 4.13 (t, 3[Him

= 6.6 Hz, 2H; Hi), 2.41 (t, 3Jir= 6.6 Hz, 2H; Ha).
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2-(palmitoyloxy)ethylarsonic acid (18)
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Figure S5. '"H NMR of 2-(palmitoyloxy)ethylarsonic acid (18) in CDCls/CDsOD, 2:1.

H NMR (400 MHz, CDCls/CDsOD 2:1) 6 (ppm): 4.24 (t, 3Jrmuzms= 6.6 Hz, 3[mirms = 6.6 Hz, 2H; Hiz, Hi7), [2.58
(t, 3Jm7ms = 6.6 Hz; Hig), 2.51 (t, 3Jmirms= 6.6 Hz; His), 2H], 2.13 (t, 3Juunis = 6.6 Hz, 3Jmams = 6.6 Hz, 2H; His,
His), 1.44-1.67 (m, 2H; His, Hiv), 1.13-1.00 (bs, 24H overlapped with -OH, H>-His, H2-Hiz), 0.65 (t, 3Jmm= 6.7
Hz, 3Jurnr=6.7 Hz, 3H; Hi, Hr).
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Figure S6. *C NMR of 2-(palmitoyloxy)ethylarsonic acid (18) in CDCls/CDsOD, 1:1.

13C NMR (151 MHz, CDCl;/CDsOD 1:1) & (ppm): [173.6, 173.4, 173.2 (Ci6, Ci, Ci6)], [57.0, 56.7, 56.5, (C17, Ci7,

Ci7)], 33.5 (C1s), [31.5, 31.3, 31.2 (Cis, Cis, Cis)], [29.2, 29.2, 29.1, 29.0, 28.9, 28.8, 28.6 (C3-Ci3)], 24.2 (Cis), 22.2
(C2), 13.3 (C).
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Figure S7. °C NMR of 2-(palmitoyloxy)ethylarsonic acid (18) in CDCls/DMSO-ds, 1:1.

13C NMR (151 MHz, CDCls/ DMSO-ds 1:1)  (ppm): 171.6 (Cie), 56.2 (Ci17), 32.5 (C1s), 31.6 (C1s), [28.2, 28.0, 27.8,
27.6 (C3-Cis)], 23.3 (C1s), 21.2 (C2), 12.9 (C).

ESI-MS (m/z): caled for CisHs0AsOs [M(OH,OCHs)+H]*: 423.21, found: 423.75, calcd for CaHs1AsOs
[M(OCHs5,0OCHs)+H]*: 437.22, found: 437.72, calcd for C2oHs1AsNaOs [(OCHsOCHs)+Na]*: 459.21, found:
459.74, caled for CaHs1AsKOs [M(OCHsOCHs)+K]*: 475.18, found: 475.58, calcd for CswHs2As2NaOio
[2M(OCHs,0OCHs)+Nal*: 895.42, found: 895.63.
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3-0-benzyl-sn-Glycerol / 3-(benzyloxy)propane-1,2-diol (21)
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Figure S8. '"H NMR of 3-O-benzyl-sn-Glycerol / 3-(benzyloxy)propane-1,2-diol (21) in CDCls.

'H NMR (400 MHz, CDCls) 6 (ppm): 7.48-7.12 (m, 5H; Hs-H7), 4.53 (s, 2H; Ha), 3.90-3.82 (X part of of an
ABXMN system, 1H; H2), 3.66 (A part of an ABXMN system, ?Juzatz= 3.7 Hz, 2Jusanso=-11.5 Hz, 1H; Hsa), 3.58
(B part of an ABXMN system, ?Jusorz2=5.8 Hz, 3Jnzans»=-11.5 Hz, 1H; Hav), 3.53 (M part of an ABXMN system,
3Jutatz= 4.0 Hz, ?Jniann=-9.7 Hz, 1H; Hia), 3.50 (N part of an ABXMN system, 3[uirm2= 6.5 Hz, ?JHian=-9.7
Hz, 1H; Hw), 2.94 (s, 2H; Hs, Ho).
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rac-1-((2,3-bis(octadecyloxy)propoxy)methyl)benzene (22)
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Figure S9. 'H NMR of rac-1-((2,3-bis(octadecyloxy)propoxy)methyl)benzene (22) in CDCls.

"H NMR (400 MHz, CDCls) 6 (ppm): 7.41-7.27 (m, 5H; H2s-Hzs), 4.56 (s, 2H; H2), 4.01-3.96 (m, 1H; Hx), 3.65-
3.42 (m, 8H; His, His, His, H21), 1.63-1.50 (m, 4H; Hi7, Hi7), 1.43-1.12 (br, 60H; H2-His, H>-Hi¢'), 0.88 (t, 3[rim2=

6.7 Hz, 6H; Hi, Hy).

ESI-MS (m/z): caled for CssHs7Os [M+H]*: 687.6655, found: 687.98, calcd for CssHssNaOs [M+Na]*: 709.6475,

found: 710.00, calcd for CasHssOsK [M+K]*: 725.62, found: 725.98.
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rac-2,3-bis(octadecyloxy)propan-1-ol (23)
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Figure S10. '"H NMR of rac-2,3-bis(octadecyloxy)propan-1-ol (23) in CDCls.

'H NMR (400 MHz, CDCls) 6 (ppm): 3.72-3.42 (m, 9H; His, His, Hio, H2o, H21), 1.60-1.52 (m, 4H; Hi7, Hi7), 1.33-
1.25 (br, 60H; H2-Hies, H2-Hie), 0.88 (t, 3Jminz2= 6.7 Hz, 6H; Hi, Hr).

ESI-MS (m/z): calcd for CsoHsoNaOs [M+Na]*: 619.60, found: 619.89.
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rac-2,3-bis(octadecyloxy)propanoic acid (24)
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Figure S11. 'H NMR of rac-2,3-bis(octadecyloxy)propanoic acid (24) in CDCls.

H NMR (400 MHz, CDCls) 6 (ppm): 4.04 (X part of an ABX system, 3Jtatizo = 5.1 Hz, 3Jmovrzo = 3.1 Hz, 1H; H), 3.80 (A
part of an ABX system, 3JH19ar20= 3.1 Hz, ?JH19am196= -10.5 Hz, 1H; Huoa), 3.7 (B part of an ABX system, 3JHiobtz20= 5.1 Hz,
2Jm9atob = -10.5 Hz, 1H; His, overlapped with other signals), 3.75-3.37 (m, 4H; His, His, overlapped with the signal of
Hio), 1.67-1.53 (m, 4H; Hi7, Hi7), 1.33-1.22 (br, 60H; H2>-His, H>-Hi¢), 0.88 (t, 3Jrmir2= 6.7 Hz, 6H; Hi, Hr).

ESI-MS (m/z) calcd for CssH7sNaOs [M+Na]*: 633.58, found: 633.63, calcd for CaoH7sOsK [M+K]*: 649.55, found: 649.60,
calcd for CzsHiseNaQOs [2M+Na]*: 1244.17, found: 1244.46, calcd for CzsH1s60sK [2M+K]*: 1260.14, found: 1260.32.
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rac-2-(2,3-bis(octadecyloxy)ethylarsonic acid [As-Lipid] (27)
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Figure S12. '"H NMR of rac-2-(2,3-bis(octadecyloxy)ethylarsonic acid [As-Lipid] (27) in CDCls.

'"H NMR (400 MHz, CDCls) 6 (ppm): 4.58 (t, 3Jr22m2s = 7.0 Hz, 2H; H2), 4.09 (t, 3Jmionzo = 4.6 Hz, 1H; Ho), 3.74
(d, 3Jmonzo = 4.6 Hz, 2H; Hu), 3.69-3.61 (m, 1H; Hisa or Hisa), 3.56-3.37 [m, 3H; (Hiss, His' or Hisv, Has)], 2.92-
2.72 (m, 2H; Hzs), 1.65-1.48 (m, 4H; Hi7, Hi7), 1.31-1.23 (br, 60H; H2; H>-H1s, H>-Hu¢), 0.87 (t, 3Jmmnz2= 6.7 Hz,
6H; Hi, Hv).
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Figure S13. 3C NMR of rac-2-(2,3-bis(octadecyloxy)ethylarsonic acid [As-Lipid] (27) in CDCls.

13C NMR (101 MHz, CDCL3) 6 (ppm): 170.4 (Cz1), 79.1 (C), [72.4, 71.7 (Cis, Cis), 71.2 (Ci9), 57.5 (C22), 32.1(C2s),
[29.9, 29.8, 29.7, 29.6, 29.6, 29.5; (C3-Cis, Ci7, C3-Ci5)], [26.2, 26.1; (Cis ,Ci6)], 22.8 (C2,Cz), 14.3 (C1,Cr).
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Figure S14. 'H-'3C HSQC of rac-2-(2,3-bis(octadecyloxy)ethylarsonic acid [As-Lipid] (27) in CDCls.

"H NMR (400 MHz, CDCls) 6 (ppm): 4.58 (t, 3Ju22r2s = 7.0 Hz, 2H; H2), 4.09 (t, 3Jmionz0 = 4.6 Hz, 1H; Ho), 3.74
(d, 3Jmonz0 = 4.6 Hz, 2H; Hu), 3.69-3.61 (m, 1H; Hisa or Hisa), 3.56-3.37 [m, 3H; (Hisb, His' or Hisv, His)], 2.92-
2.72 (m, 2H; Hzs), 1.65-1.48 (m, 4H; Hi7, Hi7), 1.31-1.23 (br, 60H; H2; H>-H1s, H>-Hie), 0.87 (t, 3Jmmnz2= 6.7 Hz,
6H; Hi, Hv).

13C NMR (101 MHz, CDCls) 6 (ppm): 170.4 (C21), 79.1 (Cx), [72.4, 71.7 (C1s, Cis), 71.2 (C1o), 57.5 (C22), 32.1(C23),
[29.9, 29.8, 29.7, 29.6, 29.6, 29.5; (C3-Cis, Ci7, C3-Ci5)], [26.2, 26.1; (Cis ,Ci6)], 22.8 (C2,Cz), 14.3 (C1,Cr).

ESI-MS (m/z) calcd for CaHssAsOr [M(OH,OCHs)+H]*": 777.56, found: 799.88, calcd for Cs2HssAsNaOr
[M(OH,OCHs)+Na]*: 799.54, found: 799.832, calcd for CasHssAsOs [M(OCHsOCHs)+H]: 791.57, found:
791.84, calcd for CsHszAsNaOr [M(OCHsOCHs)+Na]: 813.56, found: 813.87, calcd for CsHszAsKOr
[M(OCH3,0CHs)+K]*: 829.53, found: 829.85, caled for CssHi7sAs2KO1s [2M(OCHs3,0OCHs)+K]*: 1604.10, found:
1604.75.
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rac-2,3-bis(octadecyloxy)propanoic acid (24) vs rac-2-(2,3-bis(octadecyloxy)ethylarso-nic acid [As-Lipid] (27)
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Figure S15. '"H NMR of rac-2,3-bis(octadecyloxy)propanoic acid (24) vs 'H NMR of rac-2-(2,3-bis(octadecyloxy)ethylarsonic acid [As-

Lipid] (27) in CDCls, as analyzed in Figure S11 and Figure S12.
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Cholesterol-3-O-succinic acid monoester (29)
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Figure S16. '"H NMR of cholesterol-3-O-succinic acid monoester (29) in CDCls.

H NMR (400 MHz, CDCls) 6 (ppm): 5.37 (d, 3Justiza = 5.0 Hz, 3Jnenn = 0 Hz, 1H; He), 4.68-4.55 (m, 1H; Hs), 2.72-
2.56 (m, 4H; Hoo, Hso), 2.31 (d, 3Jusns = 8.1 Hz, 2H; Ha), 2.05-1.92 (m, 2H; H~), 1.90-0.85 (overlapping signals,
36H; Hi-2, Hs9, Hi1-12, His17, Hio27), 1.01 (s, 3H; Hio overlapped with other signals), 0.91 (d, 3Jtzor21 = 6.5 Hz 3H;

H21 overlapped with other signals), 0.88-0.85 (two doublets, 3Ju2st2s = 3JHastzr = 6.7 Hz, 6H; H2s27), 0.67 (s, 3H;
Has).
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Figure S17. 3C NMR of cholesterol-3-O-succinic acid monoester (29) in CDCls.

3C NMR (101 MHz, CDCl) 6 (ppm): 177.1 (Cs1), 171.7 (Cas), 139.7 (Cs), 122.9 (Cs), 74.7 (Cs), 56.9(C14), 56.3 (Cv),
50.2 (Co), 42.5 (Ca), [39.9, 39.7, 38.2, 37.1, 36.7, 36.4, 36.0, 32.1, 32.0, 29.4, 29.0, 28.4, 28.2, 27.9, 24.4, 24.0, 23.0,
22.7,21.2 (Ci2, Cr-8, Cio, Ci213, Cis-16, Ci9-25, C29-30)], [19.5 and 18.9 (Czs and C27)], 12.0 (Cas).

ESI-MS (m/z) calcd for CsiHs0NaOs [M+Na]*: 509.36, found: 509.91, calced for CsiHs004K [M+K]*: 525.33, found:
525.82, calcd for Cs2Hio0NaOs [2M+Na]*: 995.73, found: 996.11.
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As-Chol (32)
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Figure S18. '"H NMR of As-Chol (32) in CDCls.

H NMR (400 MHz, CDCls) 6 (ppm): 5.36 (d, 3Juetza = 5.1 Hz, 3Juenzn = 0 Hz, 1H; He), 4.67-4.55 (m, 1H; Hs), 4.55-4.40 (t,
3Juznss = 6.7 Hz, 2H; Ha2), 2.83-2.70 (m, 3Jus2nss = 6.7 Hz, 2H; Hs3), 2.70-2.54 (m, 4H; H2s, Ha0), 2.30 (d, 3Jusms = 8.0 Hz, 2H;
Ha), 2.05-1.90 (m, 2H; H>), 1.89-0.81 (overlapping signals, 36H; Hi-2, Hs.9, Hi1-12, His-17, H19-27), 1.01 (s, 3H; Hi overlapped

with other signals), 0.91 (d, 3Jx2or21 = 6.4 Hz 3H; H2z1 overlapped with other signals), 0.88-0.82 (two doublets, 3[H2sH26 =
3[wzstey = 6.5 Hz, 6H; Hoe, H27), 0.67 (s, 3H; Hais).
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Figure S19. 3C NMR of As-Chol (32) in CDCls.

13C NMR (101 MHz, CDCls) 6 (ppm): 172.1 (Cs1), 171.8 (Cas), 139.7 (Cs), 122.9 (Cs), 74.6 (Cs), 57.3 (Cz2), 56.8(C1s), 56.3 (C17),
50.2 (Co), 42.5 (Ca), [39.9, 39.7, 38.2, 37.1, 36.7, 36.4, 36.0, 32.1, 32.0, 29.4, 29.1, 28.4, 28.2, 27.9, 24.4, 24.0, 23.0, 22.7, 21.2 (C:-
2, Cr-8, Ci0-13, Cis-16, C19-25, C29-30, C33)], [19.5 and 18.9 (Czs and C27)], 12.0 (Cus).

ESI-MS (m/z) caled for CssHs7AsNaO; [M(OH,OCHs)+Na]+: 675.32, found: 675.46, calcd for CssHeoAsOz
[M(OCHs,0OCHs)+H]*: 667.36, found: 667.47, calcd for CssHseAsNaO7 [M(OCHs3OCHs)+Nal*: 689.34, found: 689.49, calcd
for CasHsAsKO7 [M(OCHs,OCH3s)+K]*: 705.31, found: 705.69, calcd for CroH11sAs2NaOs [2M(OCHs,OCHs)+Na]+*: 1355.69,
found: 1355.71.
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Figure S20. 'H NMR of Cholesterol-3-O-succinic acid monoester (29) vs 'H NMR of As-Chol (32) in CDCls, as analyzed in Figure 516

and Figure S18.



