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I. Synthetic routes and structural characterization by NMR and HRMS

NN
P N
(a) H ? 1. dry THF, 3 d TFA (12 h)
| N + 2. DDQ dissolved in THF(3 h)
/[ﬁ 3. E;N, BF,*Et,0 (1 h) BOE’ 0.898 g (50.88%)

CHO L
AcOH, piperidine,

oH toluene, reflux

COOH
H CHO
1. dry CH,Cl,, 3 d TFA (12 h)

N
(b) /M + © 2. DDQ dissolved in CH,CL (1 h)
Loon 3. EtN. BE#ELO (0.5 h)

COOH

CHO
AcOH, piperidine,

OH toluene, reflux

Fig. S1. Synthetic routes for BOE (a) and BOH (b). The yields were listed in parentheses.

1. Synthetic procedures of BOE:

4-(Octyloxy) benzaldehyde (0.8225 g, 3.51 mmol) and 2,4-dimethylpyrrole (0.6879 g,
7.23 mmol) were dissolved in dry tetrahydrofuran (THF, 90 mL) under a nitrogen
atmosphere. Three drops of trifluoroacetic acid (TFA) (about 0.2 mL) were added, and the
mixture was stirred at room temperature overnight. After TLC monitoring showed complete
disappearance of the aldehyde, a solution of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone

(DDQ) (0.6775 g, 2.98 mmol) in anhydrous THF (75 mL) was added. This mixture was



further stirred for 3 h, then 18 mL of Et;N and 18 mL of BF;-OEt, were successively added
and after reacting 1 h, the reaction mixture was washed thoroughly with water and brine,
dried over anhydrous Na,SQO,, filtered, and evaporated under vacuum. The crude product was
purified by silica gel column chromatography (eluent: petroleum ether/ethyl acetate v/v ratio
changing from 250/1 finally to 250/12) to obtain a shiny orange powder (0.8980 g, yield:
50.88%) as BOE’.

BOE’ (0.1200 g, 0.27 mmol) and p-hydroxybenzaldehyde (0.1130 g, 0.93 mmol) were
added to a 100 mL round-bottomed flask containing 16 mL toluene, piperidine (1.6 mL) and
acetic acid (0.7 mL) were added to the mixed solution, and condensed at 110 °C for 17 h.
After cooling to room temperature, the reaction mixture was washed thoroughly with water
and brine, dried over anhydrous Na,SO,, filtered, and evaporated under vacuum. The crude
compound was purified by silica gel column chromatography (eluent:
dichloromethane/methanol v/v ratio changing from 500/1 finally to 500/4) to give a purple-
black solid (0.0330 g, yield: 24.65%) as BOE. '"H NMR (400 MHz, CDCl3) 6 7.07(s, 3H),
6.92(s, 2H), 6.75(s, 2H), 6.49(s, 1H), 5.91(s, 1H), 5.21(s, 1H), 3.93(s, 2H), 2.54 (d, J=39.9
Hz, 6H), 1.74(s, 3H), 1.38(m, J = 18.5 Hz, 10H), 0.82(s, 7H). 13C NMR (150 MHz, CDCl;)
0 158.67, 156.34, 153.20, 152.41, 141.81, 141.26, 139.20, 135.37, 132.24, 131.01, 128.37,
128.16, 127.92, 125.89, 119.92, 116.42, 115.56, 114.86, 114.01, 67.17, 52.41, 39.46, 30.90,
30.79, 28.68, 28.38, 28.24, 28.21, 25.04, 21.64, 13.83, 13.65, 13.54, 13.09 ppm. HRMS (EI)

m/z calced for C34H39BF,N,NaO,™: 579.2965; Found 579.2963.



2. Synthetic procedures of BOH:

2,4-dimethylpyrrole (22.10 mmol, 2.1026 g), 4-carboxybenzaldehyde (13.90 mmol,
2.0868 g), and 400 mL of CH,Cl, degassed by argon were added to a 1 L round-bottomed
flask, then a few drops of trifluoroacetic acid (TFA) were added, and the mixture was stirred
under N, protection for 1 day. Then, add DDQ (9.90 mmol, 2.2474 g) dissolved in 100 mL
CH,Cl, to the mixture and continue stirring for 1 hour. Finally, 5 mL Et;N and 5 mL BF;3-OEt,
were added to the mixture and the reaction continued for 30 minutes. The mixed solution
after the reaction was extracted, washed with water three times, dried with anhydrous
Na,SO,, and evaporated solvent using a rotary evaporator to get the remaining product. By
silica gel column chromatography and chloroform/methanol (v/v = 98/2) as eluent, the
purified BOH’ was obtained as red solid (0.8600 g, yield: 20.2%).

BOH’ (2.50 mmol, 0.9229 g) and p-hydroxybenzaldehyde (7.50 mmol, 0.9159 g) were
added to a 500 mL round-bottomed flask containing 200 mL toluene, piperidine (0.5 mL)
and acetic acid (0.5 mL) were added to the mixture, and the mixture was heated at 110 °C.
The water and toluene were separated with a Dean-Stark water separator, and the reaction
was monitored with TLC. When the reaction material is completely consumed, the mixture
is cooled to room temperature. After the reaction, the mixed solution was washed three times
with water and dried with anhydrous Na,SO,. The residual product was purified by silica gel
column chromatography. chloroform/methanol (v/v = 97/3) mixture was used as eluent to

give purplish black solid (0.2700 g, yield: 23.0%). The characterization results were shown



in our previous work.
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Figure S2. '"H NMR spectrum of BOE.
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Figure S3. 3C NMR spectrum of BOE.
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Figure S4. ESI-HRMS spectrum of BOE.

I1. lipid-water partition coefficient

After thoroughly mixing 50 mL ultra-pure water and 100 mL #n-octanol in the liquid
separation funnel, set aside for 24 h (at this time the two phases have been clarified) for use.
The purpose is to saturate the water phase with n-octanol and the organic phase with water,
so as to eliminate the experimental deviation caused by the partial miscibility of the two
phases in the experiment. 9 mL of BOH or BOE solution was prepared with the above organic
phase, and 3 mL of the solution was taken to determine the absorption spectrum. Take another
5 mL and store it in a sealed test tube, then add 5 mL of water phase, mix it fully and place
it for 4 hours until it is clarified, and measure the absorption spectrum of the upper organic

phase.
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Figure S5. Absorption spectra of BOH (a) and BOE (b) in organic phase (n-octanol) before

and after aqueous phase extraction (solid line).



I11. ESI-HRMS characterization of oxidative products of BOH and BOE
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Figure S6. ESI-HRMS spectra of oxidation products of BOH (a), (b), (¢c) and BOE (d), (e),

(f) reacting with CIO/HCIO, respectively.



IV. GUV morphology changes over time

GUYV (Blank)

5 min 10 min 15 min 20 min 25 min 30 min

Blank+NaClO(1 X 10+ M)

BOH+NaClO(1 X 10~ M)

BOE+NaClO(1 X 10 M)

5 min 10 min 15 min 20 min 25 min 30 min

Figure S7. Image of GUV morphological change oxidized by CIO/HCIO over time. (a)
Blank GUV (control); (b) GUV with NaCIO (1x10* M); (¢) GUV with BOH (5x10-7 M) and
NaClO (1x10*M); (d) GUV with BOE (5%107 M) and NaClO (1x10** M). Scale bar = 10

pm.



V. HPLC-HRMS results of the oxidized products of PLPC and DOPC

100 10.31
90
80
(3
S 70
5
2 60
5
£ 50+
2 40 11.62
2 . 1194
S 30+ 1053 10.70
20
104
: : : e e e T |
8.0 85 90 95 100 105 1.0 15 12
Time (min)
100 786.599
% [e)
80 /\/\/\/\/\/\N\)J\ (\)\ Q
. ~ O F T AN
g B N g o- fil+
o fo)
g [M + HJ" = 786.600
g 4 . . .
2 retention time : 11.57 min
A 782.565
20
783,569 798,605
10
770565 TT2522 96 655 770 447 781550 L“n‘ o 788615 701580
L P L P e e e
miz
- 854.567
. \/\/\/M Q |
11
“ 07 0pO
o 70 O H [ |
i W o
3 ¢l OH
g 50
s 855570
2 0 831470 840 551 N
K [M + H]" = 854.567
30 . . .
815497 SLEES retention time : 10.23 min
817456 824520 832474 859524
i 825,625
| |s1an]5 [1] | 838,537 M5504  gsasse 861.482
[UE " 01NN S RS M S A R
85 820 825 830 850 855 860
mz
800.423
802 504
s 804.718 el o] o
% 802 665 MW 0.4.0
g 803507 0/3('_' P Vv
2 802.421 P e S T g e o
3 801.427 o
g
H [M + HJ = 802.595
retention time : 9.71 min
800.575 | 803422 804.507
800 801 802 803 804 805

|
N
|

—
L



794544

100+
i
ané Cl OH ‘o)
: BB ST \/\/\A)—WWJ\ Q
709 I |
2 3 o 050 -
é En? /VWWWO H '?— \/\f\|.|+
é 507 808.525 " 0
[M + H]' = 838.572
o] retention time : 9.78 min
zné 787517 815.475 852.550
1 7s0s3 827.611
A | |
e
770 780 790 8OO 810 820 B30 840 G50  BBO 670
mz
o 890,542
80
Cl  OH o
® Fozsi0 \/\/\/\)_k/\/\/\/u\ e ‘
I
o 70 O O‘P'O\/\Nf
EED MWMO H o\— ‘
g 50 Cl  OH ©
% 40 893,543
0 [M + HJ* = 890.543
20 882,565 804,538 . . .
Bo8.761 914.521 retention time : 9.10 mm
10 k lszz_@eﬁa 899.611 908.490 912,‘525|
o S B e e L s e e e A J.‘n| T \"\ T \I T |“\"\ ™
880 885 890 895 900 905 810 915
mz
100 758.568
903
80
8 703 o]
i Ggé MW 0.1.0
3 503 759,571 Om I \/\r\‘l"
PR R T A e W e N g
g 403 o]
& 303
£ +Hl =
2 . [M + HJ = 7585690
104 -
Jr51561 780432 780507 761423 784573 766.529 retention time : 11.04 min
L e L S s s sy e ) s s s e e e
754 756 758 760 762 764 76
- 770636 miz
o] 776.686
803 O o
» 702 /\/\/\/\/\/\/\/U\O O-":‘,/O ‘
_ OH iV ONT
2 ™ WTEEEWVV\/W o ‘
2 503 770509 o @]
£ 403 771645 774563
€ 53 + =
202 TT4671 775564 [M + H] ] 774.564 )
E 74057 retention time : 7.55 min
104 772689 113033
A L

miz



B28514

100
EUE
ané
707 826 536 /\/\/\/\/\/\M O‘
8 " O/s(\ \/\N/
E EUE |
2 5] 819 509 820.518
i R 820,012 BT o Cl OH o
" o) sast2 [M + H]* = 826.535
] 831.185 . . .
20 833413 retention time : 8.27 min
109 832 495
(E NN 1 1 .“..H“‘ll“.
818 820 822 824 826 828 830 832 534
oo 792.575
787639
Bﬂ; T
BU;
i ™3 ree e /\/\AA/\A/\/J\
[ 0.0
g &0 O/YO* -
g% 791612 o T \/\Nr
£ s0g 789.595 ‘
£ 0
% L 78B64T 783574 HO OH
[
303 790.600
. [M + HJ* = 792.574
10 ! retention time : 8.29 min
0 T T T T T T T
788 789 730 ™ 792 793 794
mz
100
00
80 794 546 o
3 70 /\/\/\/\/\A/\)’\ o
3 ™M I
0”040
5 1 O H -
5 509 800.531 g o
£ a0] 810,035 Cl OH
7 ]
307 808,524
] = [M + H]* = 809.532
204 795 551 - - -
103 803.023 retention time : 9.65 min
o1 e
790 795 805 815
miz
100, 854 554
503 862 512 o
803 /\/\/\/\/\/\/\A o
5 703 0"y 0-4-0
£ 603 OH -
= sn—g 863.514 0
= E 864,607 Cl OH CI OH
E ‘”’_; 855 585
& 304 865.509
203 856.545 [M + HTr = 862.512
3 retention time : 8.25 min
L e o e e I B L B s B B B | L O e
850 852 854 5 858 860 862 86 866

miz

N—



692484

100
90
o 667478 G943 o
g " /\/\N\W ?
é o - 695481 O/Y\O~ |
s OHC\/\/\/\/\/\rO H
2 50 S X
;;5 40
= 3. 685451 59“7:91452 653 46559“5”9 o [M+ H]* = 690.470
2 533447 | retention time : 2.89 min
10
662 684 686 688 690 552 64 696
mz
100+ 649512
E
80
709
s 650439 o o
£ 50 651494 /\/\/\/\/\/\/\/J\ Il
I 0 (050
2 50 O H -
S OHC™ ™" """y o
£ 0] 650,514 651545 0
5 404
c ]
] [M+ HJ = 650.439
20] / retention time : 6.31 min
] 649,393 i
104 {
"ﬂ T T T T T T T T ﬂ‘ T T
6490 6495 6500 6505 651.0 6515 6520
mz
142,159
E /\/W\CHO
.
EE
5 M+ HJ" = 141.127
£ 0] retention time : 1.65 and 6.77 min
g 142,086
30
= 141.127
207
103 \
n: T T T T u T T
1405 1410 1415 1420 1425

miz

1o |
PV N
o] \

|
l\llf



143143

100+
90:
BD:
?Dé 143126 /\/\/\/\CHO
g 7 143 162
§ 60
£ s0] 15 088 [M+ H]" = 143.143
% 40] ' retention time : 2.73 min
& 3
30
20:
10‘E
0 e e e
1429 143.0 1431 143.2 143.3
miz
100 676.454
90
(0]
80 OHC. -~~~
OMO‘ I /O\/\[\‘J/
70 O H ! *
z \MMW O- |
5 60 o}
2 50
: 677457 [M+ H]" = 676.455
3% ensm 579 438 retention time : 6.55 min
30
674 508 678.481
20
671.578
673500 680.433
10 672589 ‘ 675512
e L e e et
670 672 674 676 678 680
miz
gL 567.334
903 564361 o o
] OHC o~~~
803 1.0
] 0 OEO
703 566309 O H |
2 7 , OHC ™ ™"y 0
5 603 ' o
§ 50d
2 3 565,346 565,379 [M+ H]" = 566.309
& 404 . . .
¢ 7 retention time : 1.12 min
303
2u§
wu;
Ll . e e
564 565 566 567 568
miz

Figure S8. HPLC profile and the HRMS of the oxidized products of PLPC and DOPC

reacting with NaClO (10* M) for 40min and their chemical structure formula.
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Figure S9. HPLC elution profiles of different GUV preparations. (a) Blank GUV (control).
(b) Blank GUV, (¢) GUV containing BOH (5%10-7 M) and (d) GUV containing BOE (5x10~7
M), reacting with HC1IO/C1O- (5x10-> M) for 40 min, respectively. The measured contents of
PLPC-CI,(OH),, DOPC-Cl,(OH), and DOPC-CIOH are 1.06%, 0.87% and 0.93% in (b),
0.42%, 0.34% and 0.46% in (c), and 0.30%, 0.14% and 0.19% in (d), respectively. Internal

label Cer is Ceramide.



