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Fig. S1 Centimeter-scale single crystals of (C10H20O5Mn)(CH3CN)MnCl4 under natural light and UV lamp. 
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Fig. S2 Packing views of (C10H20O5Mn)(CH3CN)MnCl4 unit cell along a axis.
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Fig. S3 a) Scanning electron microscopy (SEM) and elemental mappings of Mn, O, Cl b) Energy dispersive spectrometer EDS elemental mappings of (C10H20O5Mn)(CH3CN)MnCl4. 
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Fig. S4 XPS spectra for a) survey scan and high-resolution XPS spectra of b) Mn 2p; c) Cl 2p; d) O 1s; e) C 1s; f) N 1s in (C10H20O5Mn)(CH3CN)MnCl4 crystals. 
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Fig. S5 Magnetic structures including three different AFM magnetic models (Mode1, 3, 4) and one FM magnetic model (Mode 2).
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Fig. S6. The Mn···Mn distances between different dimers. 
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[bookmark: _Hlk165192218]Fig. S7 The plot depicting the charge density distribution of (C10H20O5Mn)(CH3CN)MnCl4. The yellow and cyan areas signify the charge accumulation and depletion.
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Fig. S8 Temperature-dependent PL spectra of (C10H20O5Mn)(CH3CN)MnCl4 from 5-305 K. a) Temperature-induced blue-shift from 668 nm to 638 nm in spin-canted Mn2+ dimer. b) Emission spectra from 5 K to 305 K with a broadening of the FWHM.
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[bookmark: _Hlk155104869]Fig. S9 The pressures-dependent CIE plots in the range of 0 – 20 MPa.



Table S1 Main parameters of processing and refinement of the (C10H20O5Mn)(CH3CN)MnCl4 at room temperature (RT).
	Chemical formula
	C12H23O5Cl4Mn2N

	Molecular weight
	512.99

	Temperature (K)
	293(2)

	Space Group, Z
	P21/n, 4

	a (Å)
	9.2163(18)

	b (Å)
	13.278(3)

	c (Å)
	17.365(4)

	α(°)
	90

	β (°)
	95.41(3)

	γ (°)
	90

	V (Å3)
	2115.6(7)

	ρcalc(g/cm3)
	1.611

	μ (mm-1)
	1.718

	Reflections measured
	31580

	Reflections independent
	4337

	Reflections with F > 4σ(F)
	3585

	2θmax (°)
	52.896

	h, k, l - limits
	-11 ≤ h ≤ 11; -16 ≤ k ≤ 16; -21 ≤ l ≤ 21

	Rint
	0.0585

	Refinement results
	

	The weighed refinement of F2
	w = 1/[σ2(Fo2)+(0.0532P)2+0.0369P]
where P = max(Fo2+2Fc2)/3

	Number of refinement parameters
	218

	R1[Fo > 4σ(Fo)]
	0.0324

	wR2
	0.0811

	Goof
	1.130

	∆ρmax(e/Å3)
	0.729

	∆ρmin(e/Å3)
	-0.765

	(∆/σ)max
	<0.001

	Extinction coefficient (SHELXL 2014/7)
	0.0150(8)





Table S2 Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2)
	Atom
	x
	y
	z
	Uiso*/Ueq
	Occ.

	Mn1
	0.46654(3)
	0.66066(2)
	0.74523(2)
	0.03225(12)
	1

	Mn2
	0.72944(4)
	0.75117(2)
	0.55115(2)
	0.03502(12)
	1

	Cl1
	0.59700(7)
	0.78352(5)
	0.66373(3)
	0.04804(18)
	1

	Cl2
	0.83632(7)
	0.59013(5)
	0.55041(4)
	0.04768(17)
	1

	Cl3
	0.91484(7)
	0.87180(5)
	0.55608(4)
	0.05249(18)
	1

	Cl4
	0.54649(8)
	0.76611(6)
	0.44780(4)
	0.0600(2)
	1

	O1
	0.35917(17)
	0.56807(12)
	0.64603(8)
	0.0405(4)
	1

	O2
	0.26032(18)
	0.73918(12)
	0.70301(9)
	0.0432(4)
	1

	O3
	0.42099(18)
	0.77479(12)
	0.83388(9)
	0.0461(4)
	1

	O4
	0.66303(19)
	0.66979(15)
	0.83129(9)
	0.0528(5)
	1

	O5
	0.61244(19)
	0.53916(14)
	0.72042(10)
	0.0559(5)
	1

	C1
	0.2489(3)
	0.6235(2)
	0.59997(14)
	0.0553(7)
	1

	C2
	0.1604(3)
	0.6768(2)
	0.65459(16)
	0.0556(7)
	1

	C3
	0.1945(3)
	0.7950(2)
	0.76103(15)
	0.0540(7)
	1

	C4
	0.3156(3)
	0.8487(2)
	0.80817(16)
	0.0596(8)
	1

	C5
	0.5464(3)
	0.8098(3)
	0.88059(16)
	0.0651(8)
	1

	C6
	0.6395(3)
	0.7209(3)
	0.90093(15)
	0.0686(9)
	1

	C7
	0.7454(3)
	0.5803(3)
	0.83854(18)
	0.0743(9)
	1

	C8
	0.7499(3)
	0.5329(2)
	0.76267(18)
	0.0704(8)
	1

	C9
	0.5757(3)
	0.47153(18)
	0.65751(15)
	0.0515(6)
	1

	C10
	0.4650(3)
	0.52177(19)
	0.60211(14)
	0.0484(6)
	1

	C11
	0.2810(3)
	0.51932(18)
	0.86542(13)
	0.0425(5)
	1

	C12
	0.2040(3)
	0.4657(2)
	0.92163(14)
	0.0583(7)
	1

	N1
	0.3402(2)
	0.56047(16)
	0.82105(11)
	0.0500(5)
	1

	H2A
	0.187985
	0.578032
	0.567283
	0.066*
	1

	H2B
	0.293269
	0.671480
	0.567236
	0.066*
	1

	H3A
	0.086419
	0.718038
	0.626408
	0.067*
	1

	H3B
	0.112637
	0.628752
	0.685854
	0.067*
	1

	H5A
	0.144064
	0.750022
	0.793505
	0.065*
	1

	H5B
	0.124840
	0.843107
	0.737210
	0.065*
	1

	H6A
	0.358856
	0.899136
	0.776979
	0.072*
	1

	H6B
	0.278676
	0.881965
	0.852075
	0.072*
	1

	H8A
	0.517799
	0.841757
	0.927067
	0.078*
	1

	H8B
	0.599020
	0.858576
	0.852286
	0.078*
	1

	H9A
	0.731844
	0.742130
	0.927358
	0.082*
	1

	H9B
	0.591730
	0.676518
	0.935027
	0.082*
	1

	H11A
	0.702123
	0.534355
	0.873249
	0.089*
	1

	H11B
	0.843781
	0.595472
	0.860369
	0.089*
	1

	H12A
	0.822048
	0.566296
	0.734448
	0.084*
	1

	H12B
	0.777943
	0.462750
	0.769294
	0.084*
	1

	H14A
	0.536395
	0.409485
	0.676442
	0.062*
	1

	H14B
	0.661957
	0.455392
	0.631946
	0.062*
	1

	H15A
	0.511391
	0.572222
	0.572301
	0.058*
	1

	H15B
	0.418414
	0.472620
	0.566598
	0.058*
	1

	H18A
	0.268599
	0.418139
	0.948745
	0.070*
	1

	H18B
	0.122476
	0.430566
	0.895617
	0.070*
	1

	H18C
	0.169803
	0.512703
	0.957819
	0.070*
	1





Table S3 The main bond lengths (Å) of compound (C10H20O5Mn)(CH3CN)MnCl4.
	Atom‒Atom
	Length/Å
	Atom‒Atom
	Length/Å

	Mn1‒O1
	2.2664(16)
	C3‒C4
	1.501(4)

	Mn1‒O2
	2.2301(17)
	C3‒O2
	1.432(3)

	Mn1‒O3
	2.2283(15)
	C4‒O3
	1.423(3)

	Mn1‒O4
	2.2399(18)
	C5‒C6
	1.482(5)

	Mn1‒O5
	2.1690(17)
	C5‒O3
	1.426(3)

	Mn1‒N1
	2.2690(2)
	C6‒O4
	1.421(3)

	Mn1‒Cl1
	2.5359(8)
	C7‒C8
	1.465(4)

	Mn2‒Cl1
	2.4386(9)
	C7‒O4
	1.409(4)

	Mn2‒Cl2
	2.3548(8)
	C8‒O5
	1.405(3)

	Mn2‒Cl3
	2.3378(8)
	C9‒C10
	1.492(4)

	Mn2‒Cl4
	2.3519(10)
	C9‒O5
	1.430(3)

	C1‒C2
	1.487(4)
	C10‒O1
	1.432(3)

	C1‒O1
	1.435(3)
	C11‒N1
	1.126(3)

	C2‒O2
	1.448(3)
	C11‒C12
	1.447(3)





Table S4 Bond Angles for (C10H20O5Mn)(CH3CN)MnCl4.
	Atom‒Atom‒Atom
	Angle/°
	Atom‒Atom‒Atom
	Angle/°

	O1‒Mn1‒Cl1
	96.94(4)
	C1‒O1‒Mn1
	112.42(14)

	O1‒Mn1‒N1
	84.93(7)
	C10‒O1‒Mn1
	111.53(13)

	O2‒Mn1‒Cl1
	87.14(5)
	C10‒O1‒C1
	113.90(18)

	O2‒Mn1‒O1
	72.91(6)
	O1‒C1‒C2
	106.88(19)

	O2‒Mn1‒O4
	143.54(7)
	O2‒C2‒C1
	106.6(2)

	O2‒Mn1‒N1
	89.81(7)
	C2‒O2‒Mn1
	113.52(14)

	O3‒Mn1‒Cl1
	94.48(5)
	C3‒O2‒Mn1
	114.55(14)

	O3‒Mn1‒O1
	142.83(6)
	C3‒O2‒C2
	114.6(2)

	O3‒Mn1‒O2
	72.48(6)
	O2‒C3‒C4
	106.7(2)

	O3‒Mn1‒O4
	72.26(7)
	O3‒C4‒C3
	107.1(2)

	O3‒Mn1‒N1
	81.81(7)
	C4‒O3‒Mn1
	114.84(14)

	O4‒Mn1‒Cl1
	86.64(5)
	C4‒O3‒C5
	116.5(2)

	O4‒Mn1‒O1
	143.53(6)
	C5‒O3‒Mn1
	114.79(15)

	O4‒Mn1‒N1
	94.11(7)
	O3‒C5‒C6
	107.2(2)

	O5‒Mn1‒Cl1
	91.85(6)
	O4‒C6‒C5
	108.0(2)

	O5‒Mn1‒O1
	71.34(6)
	C6‒O4‒Mn1
	114.53(15)

	O5‒Mn1‒O2
	143.84(6)
	C7‒O4‒Mn1
	114.15(16)

	O5‒Mn1‒O3
	143.49(7)
	C7‒O4‒C6
	116.8(2)

	O5‒Mn1‒O4
	72.28(7)
	O4‒C7‒C8
	110.1(2)

	O5‒Mn1‒N1
	92.34(8)
	O5‒C8‒C7
	110.1(2)

	N1‒Mn1‒Cl1
	175.78(6)
	C8‒O5‒Mn1
	119.07(16)

	Cl2‒Mn2‒Cl1
	113.93(3)
	C8‒O5‒C9
	119.9(2)

	Cl3‒Mn2‒Cl1
	105.62(3)
	C9‒O5‒Mn1
	120.83(15)

	Cl3‒Mn2‒Cl2
	108.52(3)
	O5‒C9‒C10
	108.03(19)

	Cl3‒Mn2‒Cl4
	116.04(3)
	O1‒C10‒C9
	107.90(19)

	Cl4‒Mn2‒Cl1
	102.70(3)
	C11‒N1‒Mn1
	171.6(2)

	Cl4‒Mn2‒Cl2
	110.03(3)
	N1‒C11‒C12
	179.3(3)

	Mn2‒Cl1‒Mn1
	129.32(3)
	
	





Table S5 Hydrogen-bond geometry in the (C10H20O5Mn)(CH3CN)MnCl4 structure (Å, °).
	D‒H···A
	D‒H
	H···A
	D···A
	D‒H···A

	C2‒H2A···Cl3i
	0.97
	2.79
	3.745 (3)
	167.2

	C3‒H3A···Cl4ii
	0.97
	2.91
	3.725 (3)
	141.9

	C5‒H5A···Cl2ii
	0.97
	2.98
	3.910 (3)
	161.0

	C6‒H6A···Cl4iii
	0.97
	2.89
	3.766 (3)
	150.8

	C6‒H6B···Cl3ii
	0.97
	2.85
	3.757 (3)
	155.6

	C7‒H7A···Cl3iv
	0.97
	2.75
	3.703 (4)
	166.4

	C7‒H7B···Cl4iii
	0.97
	2.94
	3.802 (3)
	148.9

	C8‒H8B···Cl1iv
	0.97
	2.84
	3.774 (3)
	160.8

	C9‒H9B···Cl2
	0.97
	2.87
	3.543 (3)
	127.5

	C12‒H12B···Cl1v
	0.96
	2.93
	3.869 (3)
	166.8


Symmetry codes: (i) x-1, y, z; (ii) x-1/2, -y+3/2, z+1/2; (iii) x+1/2, -y+3/2, z+1/2; (iv) -x+3/2, y-1/2, -z+3/2; (v) -x+1/2, y-1/2, -z+3/2.


Table S6 Total energy for various hypothetic models.
	Mode
	Total Energy (eV)

	1
	-1066.01607

	2
	-1065.96361

	3
	-1066.01616

	4
	-1066.01605





[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Table S7 Comparison of fluorescent lifetime parameters of 0D hybrid Mn(II) chloride.
	
	Single crystal
	Fluorescence lifetime
	References

	1
	TAMn2Cl5⋅2H2O
	1.14 ms
	1

	2
	(S‑C3H10ON)MnCl3
	1.02 ms
	2

	3
	(C4NOH10)5Mn2Cl9·C2H5OH
	4.83 ms
	3

	
	(ABI)4MnCl6
	13.19 ms
	4

	4
	Mn-2DMAP
	1.21 ms
	5

	5
	Mn-4DMAP
	1.79 ms
	5

	6
	(C4NOH10)2MnCl4
	3.36 ms
	3

	7
	(C13H26N)2MnCl4
	3.829 ms
	6

	8
	(C7H18N)2MnCl4
	4.206 ms
	6

	9
	(C8H20N)2MnCl4
	3.42 ms
	7

	10
	(Ph4P)2MnCl4
	3.9 ms
	8

	11
	(C9H12N2)2MnCl4
	2.094 ms
	9

	12
	(C5H13N3)2MnCl4
	3.54 ms
	10

	13
	(C24H20P)2MnCl4
	2.46 ms
	11

	14
	[DMAEMP]MnCl4
	3.26 ms
	12

	15
	[MMPrIm]MnCl4
	3.527 ms
	12

	16
	[EP]MnCl4
	1.40 ms
	12

	17
	(KC)2MnCl4
	2.79 ms
	13




Table S8 Relationship between line width (ΔH) and pressure variation.
	Pressure (MPa)
	ΔH (G)

	0
	406.17

	2
	411.76

	3
	442.09

	4
	450.07

	5
	456.46

	10
	459.64

	15
	460.45

	20
	458.84
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