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Borohydride compounds

Compound
Solvent LiBH, NaBH, KBH, CsBH, RbBH, Mg(BH,), Ca(BH,), Sr(BH,), Ba(BH,), |TMABH, TBABH, TEABH, Y(BH,); Nd(BH,); Sm(BH,), Sm(BH,); Gd(BH,); Yb(BH,), Yb(BH,); Eu(BH,), |U(BH,),
Water sol.’? 1* 55 wt.%" * 19 WE.%b 4 vs.P® vs.” 8 reac. sol.”® sol.”® 48 wt. %" sol.” reac.’™
reac. reac.
Methanol reac. reac. (16.4 wt.%)4 0.7 wt.% (E(};YC)4 14.2 wt.%" ® 6.1 wt.%"® reac. reac.” reac.>™
0.56 wt.%
Ethanol sol.! reac. (4.0 wt.%)4 0.25 wt.%" 2 reac. 0.5 wt.%" sol.* reac.”
11.43 M°2 0.1 wt.%" insol.” ® sol.® 1690 mmoI/L6 40 mmoI/L6 insol.® insol.**3 sol.” insol. 40 mmoI/L6 35 mmoI/L6 40 mmoI/L6 <25 mmoI/L6 40 mmoI/L6 25 mmoI/L6 60 mmoI/L6
21-28 wt.%’
THE 15.5 g/100 g (-23°C)*
24.3 g/100 g (35°C)*
Ammonia 48 wt.% (RT)" 104 wt.%" * 20 wt.%" * sol.**
Methylamine 27.6 wt.% (-22°C)9
Ethylamine 20.9 wt.% (17°C)9
Diethylamine <1wt%®
Triethylamine sol.? <1wt.%" insol. ™
Trimethylamine insol.™!
TMEDA sol.™
Ethylenediamine 22 wt.% (75°C)4 3.9 wt.% (75°C)4 insol.”
n-Propyl amine 9.7 wt.%"
Isopropyl amine 1270 mr:z?I/L6 6.0 wt.%" insol.” ® sol.2 insol.**3 sol.* sol.*
3-4g/L 1100 mmol/L
t-Butyl amine sol.”?
n-Butyl amine 4.9 wt.%"
Cyclohexylamine 1.8 wt.%
Morpholine 1.4wt%"*
Aniline 0.6 wt.%
Pyridine 3.1wt.%? sol.*? insol.™
Ethanolamine 7.7 wt.%
0.25 wt.%" sol.™
2-Propanol bo
0.37 wt.%
t-Butanol 0.11 wt.%"°
2-Ethylhexanol 0.01 wt.%"°
Tetrahydrofurfuryl alcohol reac. (14.0 wt.%)"
Monoglyme 4700 mmol/L® 2.6 wt.‘f EO"C)“) 9 insol.” 0.13 wt.%"®
0.8 wt.% (20°C
Diglyme 9.92 wt.%’ 6 5.5 wt.%"* insol. (0.013 wt%)* 450 mmoll{ts sol.”
4250 mmol/L 2.05 wt.%
Triglyme 8.7 wt.%”* 0.1 wt.% (0°C)* 0.2 wt.%"®
Tetraglyme 9.1 wt.%”* insol.”
DMF 18.0wt.% * 15.0 wt.%" sol.™
Dimethylacetamide 14.0 wt.% °
DMSO 5.8 wt.%"° 1.87 wt.%"
Acetonitrile sol.” 2.0 wt.%j0 insol.! 0.4 wt.%° 3 sol.** sol.*
<1lwt.%
1,4-Dioxane 0.3 wt.%® insol.™ insol.® 0.1 wt.%"® insol.”®
2-Ethoxyethanol <1wt%" insol.”®
1,2-Diethoxyethane <1wt.%”
Ethyl acetate <1wt%" insol.®
1.4 M? insol.® insol.! insol.”® insol.”® sol. (20.8 wt.%)b >68 insol. (0.045M)b 8 insol.*® insol.”® insol.** insol.* sol."’
. 4.5 wt.%’
Diethyl ether 3g/100 ¢ (20°C)4
28 g/100 g (39°C)*
Dimethyl ether sol."’
Trimethyl borate <1wt.%"
Chloroform insol.® sol.™* reac.™
Carbon disulfide
o-Bismethoxybenzene sol.”
Benzene insol. sol.>" insol.*
Dimethylsulfide 60 mmol/L 6 50 mmoI/L6 60 mmoI/L6 <20 mmoI/L6 sol.® sol.™®
Dichloromethane 0.31 gb/rlr;Ib ’ sol. (or 0'2 m)”
1.2M 0.13g/ml°
Dichloroethane
Hydrazine 15.6 wt.%(RT)* sol. (30 wt.% at 20°C)™*
Hexane insol.**
Acetone reac. insol.*
Cyclohexane insol.*
RNH, sol.°
Carbon tetrachloride insol.**
Piperidine sol.™? insol.”®
Benzylamine sol.*?

Notes: ° alkaline, " the stability of BH, in water is enhanced in alkaline solutions (addition of acetic acid leads to strong reaction), ®25°C




closo-B10H10(2-) compounds

Compound
solvent LizB1oH10°2.6H,0 Na,ByoH100.7H,0 K2B10H100.6H,0 AgyB1oH10 (RaN)2B1oH10 |(RsNH),B1gH10 |R(R4P)2B1gH10 [(R3S)2BioH10 |Ni(NH3)6BigH10  |[[NH(Et)3]oBioH10 Li;BioH1o  |[Ni(DMF)g][BigH10l  [[Ni(DMSO)gl[B1oH10]  |NazByoH1o (TEA),B10H10
18.8 g B/100 ml (4°C)™® 13.9 g B/100 ml (4°c)™® 6.4 g B/100 ml (4°C)™® insol.*>% insol.” insol." insol.” insol.” sol.” reac.” reac.”? sol.’®
Water 32.3 g B/100 ml (22°C)*® 21.1 g B/100 ml (22°C)*® 8.4 g B/100 ml (22°C)*®
54.3 g B/100 ml (40°C)* 37.2 g B/100 ml (40°C)*® 16.5 g B/100 ml (40°C)*®
87.1 g B/100 ml (60°C)"® 58.5 g B/100 ml (60°C)"® 26.1 g B/100 ml (60°C)*®
Methanol sol.”!
Ethanol sol.”! sol.”?
THF insol.”!
2-propanol sol.” sol.*
DMF sol.”*
DMSO sol.”!
Acetonitrile sol.”! reac.” reac.”” sol.” sol.™*
Diethyl ether sol.”
Dichloromethane insol.”*
Acetone sol.”!
2-Butanol sol.”!
2-Butanone reac.”’
Toluene insol.”*
Cyclohexane insol.”*




closo-B12H12(2-) compounds

Compound
solvent NaBipHy,  [NayBypHip 1.5H,0 Li;B1,H1, Li;B1,H;,-3H,0 K2B1oH1, K2B1oH1,°1.3H,0 [(CH;);NH],B;,H,,  |Ag;Bi,H,, CspBiHip  [ThBioHip  |H8BioH1;  [(RaN);BipHi, [(RsNH),ByoHi,  |R(RgP),BioHi, |(RsS)aBioHip |Ni(NH3)eBioHip,  [[NH(E)s],BioHy,  |CaBioHy, [BaByoHy, [(MegN),BipHs,
sol.’®* 13.1 g B/100 ml (4"C)18 sol. 8% 16.8 g B/100 ml (4"C)18 sol.’® 6.6 g B/100 ml (4"C)18 insol.* insol. "% insol.* insol.* insol.* insol.™ insol.™ insol.* insol.™ insol." insol." sol.* sol.” sol.?®
Water 21.4 g B/100 ml (22°C)™® 27.9 g B/100 ml (22°C)™® 9.2 g B/100 ml (22°C)*®
32.0 g B/100 ml (40°C)™® 41.6 g B/100 ml (40°C)™® 20.0 g B/100 ml (40°C)™®
47.3 g B/100 ml (60°C)™® 67.0 g B/100 ml (60°C)"™® 32.2 g B/100 ml (60°C)™®
Methanol sol.”!
Ethanol sol.”’ sol.”!
THF sol.”® insol.”*
2-Propanol sol.* sol.”!
Diglyme s1.>!
DMF sol.”!
DMSO sol.”!
Acetonitrile sol.” sol. (0.035 M)* >
Dichloroethane insol.”*
Acetone sol. (0.15 M)ZI’29
Propylene carbonate insol.*®
EC-DMC insol.*
BMIM-TFSI insol.*
2-Butanol sol.”!
2-Butanone reac.”’
Toluene insol.”*
Cyclohexane insol.”*

Notes: ° in 0.3% water containing acetonitrile, b boiling




nido-B11H14(-) compounds

Compound

Solvent RbByjHis  |CsBiiHis  |[(CH3)NIByHys  [[(CH3)sS]BiiHis  [[(CoHs)sNHIByHy,  |[(CH3)sNH]ByyHy4  [Ca(BygHig); - 4Dg  [Nd(ByiHyg)s - 4Dg  |NaByyHy, [LiByyHys  |KBygHiyy  [TEAByHyy NaBjjHys.ndioxane  |ByjHyy
Water insol.>* insol.>* insol.>* insol.>* insol.>* insol.>* sol.*® sol.*®
THF sol.® sol.*® sol.*® sol.*®
2-Propanol 5.3
Diglyme sol.*® sol.*® sol.%® insol.?® sol.*!
DMSO sol.” % sol.”3® sol.” %
Acetonitrile s0l.23%%
Diethyl ether insol.*’
Hexane insol.® insol.*
Acetone 10 g/ 100 mL*
Pentane insol.® insol.*

Notes: ° in deuterated acetonitrile (CD;CN), ®in DMSO-d6




Other compounds

Solvent - - - .
[(hex)4N],B4,Cly, Na,B;,HgBrg [Li,B1,(OH);, Na,B;,(0OH);, K;B1,(0OH);» Rb,B;,(0H),, Cs,B1,(0OH);, (NH,4),B1,(0OH),, (H30),B1,(0H);,  |BgHyy 1,6-(CH3),SBoHgNH;  |2,4-B1oHg(NH3), |B,Hio[N(CH3)s],  |1,12-ByoH p(NH;),  [Cuy(CH3CN),[BgH; 6] {(p-Cymene)Ru[S,C;(B;oH10)1}- Mo(CO),{(CO)3Ru[S,Cy(B1oH10)1} (COD),Rh,(l,-S,C,B1H1) (COD),Rh,(1,-Se,C,B1H ) [Ni(DMF)g][B1oH 0] [Ni(DMSO)¢][B;oH;,] [(CH3)4N],B50H g

Water insol.?° 3x10°M* " [7.2x10° MM |2.8x10° MY [5.4x10° Mt [7.8x10° MM |84x10* MY [19x10" M insol.* insol.* insol.* insol.* reac.” reac.”?

Methanol sol.?°

Ethanol

45
I

45
sol. |

20
I sol.

sol.
THF

Ammonia

2-Propanol

t-Butanol

2-Ethylhexanol

Tetrahydrofurfuryl alcohol

Diglyme sol.*!

DMSO
=

P 46
Acetonitrile sl. I

22 22
reac. reac. Sol.

. 20
1,4-Dioxane sl.

Ethyl acetate

Diethyl ether

Chloroform

Carbon disulfide sl

o-Bismethoxybenzene

. 20
Benzene insol.

. 44
Dichloromethane sol.

20 44 45 45

Hexane insol. sl. sl. sl.

20
Acetone sol.

Propylene carbonate

Methylene chloride sol.”

2-Butanol

44
Toluene sol.

Cyclohexane

Pentane

DME/1,3-dioxolane mixture

DME

1,3- dioxolane

Carbon tetrachloride

Alcohols

Paraffinic hydrocarbons

Concentrated phosphoric acid

Methyl iodide

1-Butanol

n-Propyl bromide

Ethyl silicate

Butyraldehyde

Acetic anhydride

Acetic acid

Triethyl borate

Caprylic acid

Notes: ? 25°C, ® in DMSO-d6, © acidic, ® hot, © shock sensitive, " warm




Compound

H,B[P(CHs);],B1,H4,P(CH;); [H,B[P(CH3);]51,B1,H1;  |B1H1o[S(CH3) ), [[Zn(NH3),4]BigHy5  [[(CH3)3S],ByiHes  |[(CH3)4N],BigHy3  [KyBgHys Na,BgH;3 |By3H;,PCH; [Na,BsHg |K;BsHg Rb,BsHqg Cs,BsHg NaH Na,Bi;Hy3 |K;ByHyy  |[(CH3)sPhNH,]B i Hyy  [(9-BBN)ByoH,5  [KHF, 1,12-B;,H p(NH;);  [KByoHy4(NH;) |1,2-By,H 0(NH3), |1,7-BiyH o(NH;),  [NH3BH, NaB;Hg Li,B1oClig  |LiBy,Cly,  [BsHy K;BoH,
insol. sol. insol. insol. insol. insol. sol. sol. insol.™ VS. VS. 35¢g/100 g H,0 >74g/100 g H,O sol. sol. reac. 3g g
insol 22 |28 insol. 2% insol. > insol 2 insol .36 | .50 insol 2 %2 52 52 " g H, 53 g g H, 53 |55 |55 56 25.3 g/100 g
. 47 47 47 . 47 . 47 . 47 . 49 54 . 55 . 55 57
insol. sol. sl. insol. insol. insol. insol. sol. insol. insol. sol.
sol.*® sol.*® sol.*®
47 47
sol. sol.
insol.> insol.”®
SO|.b 50
47 . 52 52 54 55 55
sol. insol. sol. sol. sol. sol.
sI.%
52 . 52 . 52 52 55 55
sol. insol. insol. sol. sol. sol.
29 54 58
sl. sol. sol.
47
sol.
51
sol.
a7 51 54
sol. sol. sl.
47 51
sl. sol.
55 55
sol. sol.
55 55
sol. sol.
47
sol.
sl.Y
55 55
sol. sol.
insol.”’ sol.¥’ sl.Y insol.”’ insol.”” insol.” insol.> insol.”® 1.39g/10 mL>®
sol.*® sol.*® sol.*®
insol.> insol.”®




Rb,BgH,q Cs,BgHy (TMA),BgHq (TBA),BgH, (TEA),(BoClgH)  |Cs,B4,Cly, Cs,B,Bry, Cs,Bpol Ag,B,,Bry, Ag,By,lh, Cs,BgHg Cs,[BgHgR] [Csy[BeFHs]  |[NnBugN],[BgHe]  |Cs,BsH; Cs,BgHg Na,BgHg'xH,0 |Cs,B;;H;; |closo-Cs,B1,(OH);, B1oH1,S [MeyN]BgH;,S  |ByoHy6 BioH1,*(CH5),S  |NaByoH;,CN(CH;),S  |CsByoH1,CN(CH;),S  [[(CH3)3NH]BoH;,CN(CH;),S [(CH3),NH]B;oH;,CN(CHs),S NaB,,H;,CN-(CH,),S

sol. sol. sl

1.5g/100 g~ 0.5 g/100g>° 0.7 g/100 g*° 0.7 g/100 g*° 3.05 wt.%"" 6.36 wt.% 6.22 wt.% 0.73 wt. %" 0.00258 wt.%°" insol.*? reac.” sol.€® sol. e insol.®’ reac. insol.* insol.* insol.*®

68
sol.

68
sol.

69
sol.

68
sol.

68
sol.

68
sol.

68
sol.

60
|

63
sol. |

. 67
sol. insol.

69
|

69
sol. |

Sol.

. 60
insol.

69
|

. 69 . 69
sol. insol. insol.

. 60 . 62 63
insol. insol. sol.

. 67
insol.

68
sol.

64
sol.

68
sol.

68
sol.

68
sol.




NaB,,H;5CN+(CH,),S B1,H10(0,SC,Hg),  |[(CH5),N],B,ClgH [(C,H5)4N1,BClgH 1.10-B;oHg(N,);  |(CgH11);2B10H(CO), (biscyclohexylated salt) BaB,,H;;-COOH-H,0 |(C,HsHg),-1,10-B,,Clg(COC,Hs), TBABsHg KBsHg TBABgHy |KBgHq BioH1a Na,BgHg BsHg KB3Hg CsB3Hg TMAB;3Hg Ag,B,,Cly
insol.” insol.” vs.”? sol.” 7 vs.”?
. 70 d 75 20
insol. sol. VS.

. 70 20
insol. VS.
. 60 73 73 74 74 26 20
insol. sol. sol. sol. sol. sol. VS.
. 70 20
insol. VS.
. 70 20
insol. VS.
. 70 20
insol. VS.
. 70 20
insol. VS.
. 33 31
insol. sol.
60 60 f75
sol. VS. sol.
insol.” insol.”®
50 wt.%" vs.2?
. 60 . 60 73 . 73 74 . 74
insol. insol. sol. insol. sol. insol.
20 wt.%"
insol.%® sol.” 20wt.%"
insol.® insol.%° sol.”? insol.” sol.”* insol.”*
. 70
insol.
4-5wt.%’
sol.”? sol.” sol.”* sol.”
10 wt.%° *
. 70 d 60
insol. sol.
insol.®
insol.®
20 wt.%"
20 wt.%"
20 wt.%"
20 wt.%"
10 - 20 wt.%"
10 wt.%*
2-10wt.%"

2 wt.%!




Dielectric constants of solvents

Solvents Dielectric constants

Water 78.5
Methanol 32.6
Ethanol 24.6
THF 7.5
Ammonia 16.6
Methylamine 16.7
Ethylamine 8.7
Diethylamine 3.7
Triethylamine 2.4
Trimethylamine 2.9
TMEDA 2
Ethylenediamine 16.1
n-Propyl amine 5.1
Isopropyl amine 5.6
t-Butyl amine 4.3
n-Butyl amine 4.7
Cyclohexylamine 4.7
Morpholine 7.3
Aniline 7.1
Pyridine 12.3
Ethanolamine 31.9
2-Propanol 19.9
t-Butanol 125
2-Ethylhexanol 7.7
Tetrahydrofurfuryl alcohol 2.1
Monoglyme 7.3
Diglyme 7.2
Triglyme 7.5
Tetraglyme 12
DMF 38.2
Dimethylacetamide 37.8
DMSO 47
Acetonitrile 36.6
1,4-Dioxane 2.2
2-Ethoxyethanol 29.6
1,2-Diethoxyethane 3.9
Ethyl acetate 6
Diethyl ether 4.3
Dimethyl ether 5
Trimethyl borate 2.3
Chloroform 4.8
Carbon disulfide 2.6
o-Bismethoxybenzene 4.3
Benzene 2.3
Dimethylsulfide 6.3
Dichloromethane 9.1
Dichloroethane 10.4
Hydrazine 51.7




Hexane 1.9
Acetone 21
Glycerol 46.5
Propylene carbonate 64.4
EC-DMC 314
BMIM-TFSI 14
Methylene chloride 8.9
2-Butanol 17.3
2-Butanone 18.6
Toluene 2.4
Cyclohexane 2
Pentane 1.8
Thionyl chloride 9.3
DME/1,3-dioxolane mixture 7.3
DME 7.2
1,3- dioxolane 19
RNH2

Carbon tetrachloride 2.2
Alcohols

Paraffinic hydrocarbons

Concentrated phosphoric acid

Methyl iodide 7.1
Common organic solvents

Anisole 4.3
1-Butanol 17.8
n-Propyl bromide 7.2
Ethyl silicate 2.5
Butyraldehyde 134
Acetic anhydride 22
Acetic acid 6.2
Triethyl borate 2.2
Caprylic acid 2.5
n-Heptane 1.9
Piperidine 5.9
Benzylamine 4.6




Abbreviations

Abbrivation |Meaning

sol. soluble

insol. insoluble

Vs. very soluble

sl. slightly soluble

reac. reacts with

THF tetrahydrofuran

TMEDA tetramethylethylenediamine

DMF dimethylformamide

DMSO dimethyl sulfoxide

EC-DMC ethylene carbonate : dimethyl carbonate (1 : 1 vol.%)
BMIM-TFSI  [1-butyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide
DME 1,2-dimethoxyethane

TEA tetraethylamine

TBA tetrabuthylamine

TMA tetramethylamine

CcoD cycloocta-1,5-diene (CgH;5)

9-BBN 9-bora[3.3.1]bicyclononane (BCgH;,)

hex

hexane
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