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Figure S1. Phase diagrams (both 7t vs. mass fraction and 7. vs. mole fraction) of water

mixtures with ZM 1e. Solid lines are used as the guide for the eye. This figure shows

the phase diagrams of a mixture of water with ZM 1e, confirming a typical bowl-shaped

curve with the lowest critical temperature (7. = 8 °C) near its mass ratio of 1:13 and

mole ratio of 1:294 (ZM 1e / H20).
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Figure S2. Phase diagrams (both 7t vs. mass fraction and 7. vs. mole fraction) of water

mixtures with ZM 2d. Solid lines are used as the guide for the eye. This figure shows

the phase diagrams of a mixture of water with ZM 2d, confirming a typical bowl-

shaped curve with the lowest critical temperature (7. = 3 °C) near its mass ratio of 1:15

and mole ratio of 1:347 (ZM 2d / H20).
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Figure S3. Thermogravimetric analysis (TGA) of representative ZM 1le, ZM 1f, and
ZM 2d zwitterionic materials exhibiting thermoresponsiveness with water was
measured under nitrogen at a heating rate of 20 °C-min’!. Inset: derivative
thermogravimetry (DTG) curves of ZM 1le, ZM 1f, and ZM 2d with their first DTG
peak at 260, 312, and 332 °C, respectively. Thermal analyses were carried out using a

PerkinElmer STA 6000 thermogravimetric analyzer (PerkinElmer, Waltham, MA,

USA).
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Spectrum

Subtract [MS: 0.3221-0.3821, MS: 5.5071-6.6867] / 20241114_Compound 2 / ESI+ [/ /

(4425)
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myz
Elemental Composition
Parameters Elements Set 2:
Tolerance: £10.00 ppm  Symbol C H O 5 Ma
Electron: Odd/Even Min 0 0 3 1 1
Charge: +1 Max 400 1000 3 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference DBE
Mass
[mDa] [ppm]
19299320 CVHeEO3IMas 19299299 0.22 1.12 45
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Spectrum

MS: 0.6279-0.6345 / 20241114 Compound 3a / ESl+ / / (114367)
] 1421230 2 x5
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' L, Ll -
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m/z
Elemental Composition
Parameters Elerments Set 2:
Tolerance: £10.00 ppm  Symbol C H O Na
Electron: Odd/Even  Min 0 0 2 0
Charge: +1 Max 400 1000 2 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
160.13358 CBH18N O2 160.13321 0.37 234 05
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Spectrum

Subtract [MS: 0.3651-0.8250, MS: 5.3835-6.6498] / 20241114_Compound 3b / ESI+ / / (16311)
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: £10.00 ppm  Symbol C H 0 Na
Electron; Odd/Even  Min 0 0 2 0
Charge: +1 Max 400 1000 2 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula KRG Difference Difference  DBE
Mass
[mDa] [ppm]
188.16419 C10 H22 N O2 188.16451 -0.31 -1.65 0.5
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Spectrum

MS: 0.4449-0.5649 / 20241114_Compound 4a / ESI+ / / (12495)
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Elemental Composition

Parameters Elements Set 2:
Tolerance: +10.00 ppm  Symbol C H (0] N S K
Electron: Odd/Even  Min 0 0 5 1 1 1
Charge: +1  Max 400 1000 5 1 1 1
DBE: -99.0 - 999.0
Results
Calculated A Wi 4 Mass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
368.09278 C15H23 N O5SK 368.09285 -0.07 -0.19 45
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Spectrum

Subtract [MS: 0.5324, MS: 5.3642-6.2905] / 20241114 Compound 4b / ESI+ / /

(6351)

4 396,1242
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Elemental Composition
Parameters Elements Set 2
Tolerance: +10.00 ppm  Symbaol C H O N S K.
Electron: Odd/Even  Min 0 0 5 1 1 1
Charge: +1  Max 400 1000 5 1 1 1
DBE: -99.0 -999.0
Results
Mass Mass
lcul , .
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
39612418 CITH2ZTNOSSK 396.12415 0.02 0.06 45
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Spectrum

_MS: 1.7376-1.9842 / 20231002_6-5-4m3 / ESI+ / /

(3149)
J o) o
50 372.1848 [@j 803
1 N \/\/\
= 1 Pr” 0]
g 25 | 394.1666
E
0 T L T I T T T I T I T T T I J II Ll I Il L] T T |l T Ll | L] T L] Ll
330 340 350 360 370 400 410 420 430
Elemental Composition
Parameters Elements Set 2:
Tolerance: +3.00 ppm  Symbol C H N 0] S
Electron: Odd/Even  Min 0 0 1 5 1
Charge: +1  Max 400 1000 1 5 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Caloulated Difference Difference  DBE
Mass
[mDa) [ppm]
372.18476 CI18H30NQO5S 372.18392 0.84 227 4.5
39416658 CI18HZ29N 05 Nas 39416586 0.71 1.81 4.5
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Spectrum

_MS: 1.8546-1.9813 / 20231002_6-5-4m4 / ESI+ / / (2826)
] 386.1986 o)
1 ©
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m/z
Elemental Compaosition
Parameters Elements Set 2:
Tolerance: +3.00 ppm  Symbol C H N 0] S Na
Electron: Odd/Even  Min 0 0 1 5 1 0
Charge: +1 Max 400 1000 1 5 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
(mDal [ppm]
386.19859 C19H32ZNQO5S 386.19957 -0.98 -2.53 4.5
408.18084 C19H3TNQO5Na$s 408.18151 -0.67 -1.65 4.5
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Spectrum

_Subtract [MS: 3.1636-3.4303, MS: 6.0170-6.2437] / 20231002_6-5-4m5 / ESl+ / / (1181)
] 400.2148 O
] so?
50 ©) 3
1 N\/\/\
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_E\ -
ﬁ . 4221969
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350 360 370 380 390 400 410 420 430 440 450 460
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Elemental Composition

Parameters Elements Set 2:
Tolerance: +2.00 ppm  Symbol C H N ] S Na
Electron: Odd/Even  Min ] 0 1 5 1 0
Charge: +1 Max 400 1000 1 5 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
40021480 C20H34 N O5S 400.21522 -0.42 -1.05 4.5
42219692 C20H33 N O5Nas 42219716 -0.24 -0.57 4.5
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Spectrum

_MS: 1.7586-1.9986 / 20231002_6-5-4m6 / ESI+ / / (3171)
) 4142311 9]
1 ©
. [@j SOj3
50 — N
— g - \/\/\
S ] Hex O
£ ]
2
E E
=
= 257 4362132
360 370 380 390 400 410 420 430 440 450 460 470
myz
Elemental Composition
Parameters Elements Set 2:
Tolerance: +3.00 ppm  Symbol C H N S Na
Electron: Odd/Even  Min 0 0 1 1 0
Charge: +1  Max 400 1000 1 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa [ppm]
41423111 C21H36MN 055 414.23087 0.24 0.59 4.5
436.21323 C21H35NO5Nas 436.21282 041 094 4.5
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Spectrum

_MS: 3.2189-3.4456 / 20231002_6-5-4m7 / ESI+ / /

(818)
1 4282457 O o
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E b
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +2.00 ppm  Symbol C H N O ) Na
Electron: Odd/Even  Min 0 0 1 5 1 0
Charge: +1 Max 400 1000 1 5 1 1
DBE: -99.0 - 9990
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
42824570 C22H38NO5S 428.24652 -0.82 -191 4.5
45022784 C22H3TN OS5 Nas 450.22847 -0.62 -1.39 4.5
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Spectrum

_ MS5: 1.6032-1.8832 / 20231002_6-5-4m8& / ESI+ / /

(2205)
50 4
442 2623
. ©
40 ] [@j SO3
] N ~ O
= 30 o
Z ] 464.2446
= ]
2 20 -
10 -
0 L L] I L L] L I L] T I L L Ll I A Il . L] Ll I | Ll 'l L] | T L] L] |l L] L L] L] | 1 L] l*
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +3.00 ppm  Symbol C H N O S Na
Electron: Odd/Even  Min 0 0 1 5 1 0
Charge: +1  Max 400 1000 1 5 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference DBE
Mass
[mDa] [ppm]
44226232 C23H40MN OS5 S 44226217 0.15 0.35 45
46424461 C23H39N OS5 Nas 464.24412 0.49 1.06 45

37



o8-
(AN
gte”
445
gee’
LSE"
FLE®
S0F°
AN
EFPF°
19F°
BLF "
F8a-
gog-
LT9”
A
S96¢t”
BOF "
BLF "
Fob -
01G"
868"

968"

L9T”
L8T”
50¢C°
43
goeg”
Lze”
99%°
P8y -
L89 "
90L"

<1

[ O Tl el o e

S\

Pr”

|

M~ (S
ojrc
ANJ| |

(85

ppm

38



Pr’N\/NE\O

o] 0w O o
O WO osr ey oo o Y o s s osH o N O S D O WO 0
. WWO S A0 M 0O VI TN
< R U= T Uo T Te T
= m NN T OoO MmO U OO
— = T = T = T e S U I T ST o BT o BN To Nt L o R s B e B L S s W e Sl e A

V NNV TSN

4 180 160 140 120 100 80 60

39

40 20 ppm



Spectrum

MS: 1.9193-2.4326 / 20231110_6-5-6m3 / ESI+ / / (1398)
]
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +2.00 ppm  Symbol C H (0] N S Na
Electron: Odd/Even  Min 0 0 5 1 0
Charge: +1  Max 400 1000 5 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
40021559 C20H34 N OS5 S 400.21522 037 0.92 45
42219774 C20H33 N O5NasS 42219716 0.58 137 45
438.17141 C20H33 N OS5SK 438.17110 0.31 0.70 45
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Spectrum
MS: 2.9116-3.1649 / 20231110_6-5-6m4 / ESI+ / /

(1090)
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +200 ppm  Symbol C H (0] N s Ma K
Electron: Odd/Even  Min 0 0 5 1 1 0 0
Charge: +1  Max 400 1000 5 1 1 1
DBE: -990 - 999.0
Results
Calculated Mass Mass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
414.23079 C21H36NO5S 414.23087 -0.08 -0.20 45
436.21299 C21H35NO5Nas 436.21282 0.a7 0.40 4.5
45218747 C21H35NO55K 45218675 072 1.59 45
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Spectrum
MS: 2.9578-3.0911 / 20231110_6-5-6m5 f ESI+ / /

(1538)
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +200 ppm  Symbol C H 8] N 5 Na K
Electron: Odd/Even  Min 0 0 5 1 1 0 0
Charge: +1  Max 400 1000 5 1 1 1 1
DBE: -99.0 -999.0
Results
Calculated Masss Mass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
42824638 (C22H3BNO5S 428.24652 -0.14 -0.32 45
45022842 C22H3TNOSNasS 450.22847 -0.05 -0.10 45
466.20221 C22HITNO55K 466.20240 -0.19 -0.40 45
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Spectrum

MS: 1.5844-1.9111 / 20231110_6-5-6m6 / ESI+ / / (2406)
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +2.00 ppm  Symbol C H O N S Na K
Electron: Odd/Even  Min 0 0 5 1 0 0
Charge: +1  Max 400 1000 5 1 1 1
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Calculated Difference Difference  DBE
Mass
[mDa] [ppm]
44226278 C23HAONOSS 442 26217 0.61 1.38 45
464.24478 C23H39NOS5NaSsS 464.24412 0.67 1.44 45
480.21876 C23 H39N OS5SK 480.21805 0.70 147 45
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Spectrum
MS: 1.4192-1.6726 / 20231110_6-5-6m7 / ESI+ / /

(2223)
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Elemental Composition
Parameters Elements Set 2:
Tolerance: +2.00 ppm Symbol C H 0O N S Ma K
Electron: QOdd/Even  Min 0 0 g 1 1 0 0
Charge: +1  Max 400 1000 5 1 1 1 1
DBE: -99.0 -999.0
Results
Calculated Masss Mass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
45627855 C24H42NO5S 456.27782 0.73 1.60 45
478.26047 C24H41NO5Nas 478.25977 0.7 1.48 45
49423468 C24 H4ATN Q55K 494.23370 0.98 1.97 45
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Spectrum

MS: 2.2239-2.5973 / 20231110_6-5-6m8 / ESI+ / / (3009)
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m/z
Elemental Composition
Parameters Elements Set 2:
Tolerance: +2.00 ppm  Symbol C H 0 S Na K
Electron: Odd/Even  Min 0 0 5 0 0
Charge: +1  Max 400 1000 5 1 1
DBE: -99.0 - 999.0
Results
Calculated s hfass
Mass Formula Difference Difference  DBE
Mass
[mDa] [ppm]
47029273 C25H44NOS S 470.29347 -0.74 -1.57 45
49227463 C25H43NO5NaSsS 49227542 -0.79 -1.60 45
508.24858 (25 H43 N O5SK 508.24935 -0.77 -1.52 45
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Spectrum

MS: 3.2356-3.6289 / 20240605_ISI / ESI+ / /

(16422)
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Elernental Composition
Parameters Elements Set 2:
Tolerance: +1000 ppm  Symbol C H 0 N
Electron: Odd/Even  Min 0 0 1 1
Charge: +1  Max 400 1000 1 1
DBE: -990 - 999.0
Results
Calculated MG56 Mass
Mass Formula u Difference Difference  DBE
Mass
[mDa] [ppm]
21421678 C13H28N O 214.21654 0.24 1.13 0.5
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