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The use of formaldehyde as carbonyl component opens the way to the reductive methylation of 
amines110 via the imine:

Other reactions with cyanoborohydride include the reduction of aldehydes and ketones to 
hydrocarbons via the p-tosylhydrazones111,112.  

 

Products from Acros Organics

4-Methylbenzenesulfonhydrazide 97% 15786

Sodium cyanoborohydride 95% 16855

Silicagel, functionalized,(trimethylammonium)propyl cyanoborohydride, ca. 1 
mmol/g, part. size: 120-200micron 37154
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110 R.F. Borch, A.I. Hassid, J. Org. Chem. 37, 1673, 1972.
111 R. O. Hutchins, M. Kacher, and L. Rua, J. Org. Chem. 40 (1975) 923; R.O. Hutchins, C.A. Milewski, B. Maryanoff, J. Am. Chem. Soc. 95 (1973) 3662.
112 Organic Syntheses, Coll. Vol. 6, p.293; Vol. 59, p.42.
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3.5.6. Sodium triacetoxyborohydride 
Sodium triacetoxyborohydride is available as white powder with a melting point of ca. 116-120°C, 
but can also be made easily in situ from sodium borohydride and 3 equivalents of acetic acid113. 

Compared with sodium borohydride the boron-hydrogen bond is stabilized by sterical and 
electron-withdrawing effects of the acetoxy-groups, making sodium triacetoxyborohydride an even 
milder reducing agent with weak hydride donor capabilities.

The reaction of sodium borohydride with one equivalent carboxylic acid leads to the mono-
acyloxyborohydride, which is generally more reactive (or better less deactivated) than sodium 
triacetoxyborohydride. The mono-acyloxyborohydride can reduce amides and lactames and nitriles 
to amines114,115 which is not possible with the triacetoxyborohydride.

Di- and tri-arylcarbinols and diaryl and ketones can be reduced to hydrocarbons by a reagent made 
from sodium borohydride with one equivalent of trifluoroacetic acid. 

Sodium triacetoxyborohydride is not very good soluble in organic solvents116:

Hydrocarbons almost insoluble

Diethyl ether almost insoluble

THF <2 wt%, 20°C

DME <5 wt%, 20°C

It is mostly employed as a slurry or suspension in THF, dichloromethane or benzene (with or 
without a addition of anhydrous acetic acid)117.

Sodium triacetoxyborohydride has two major applications: 

• the reduction of aldehydes in the presence of ketones118,119 
• the reductive amination of aldehydes and ketones117.

Also other reactions can be performed with this reagent:

• reduction and subsequent N-alkylation of indoles and quinolines

113 G.W. Gribble, Chem. Soc. Rev. 27 (1998) 395.
114 N. Umino, T. Iwakuma, M. Itoh, Tetrahedron Lett (1976) 763.
115 N. Umino, T. Iwakuma, M. Itoh, Tetrahedron Lett (1976) 2875.
116 Chemetall GmbH, product information.
117 A.F. Abdel-Magid, K.G. Carson, B.D. Harris, C.A. Maryanoff, R.D. Shah, J. Org. Chem. 61 (1996) 3849.
118 G.W. Gribble, D.C. Ferguson, J. Chem. Soc. Chem. Comm. (1975) 535.
119 C.F. Nutaitis, G.W. Gribble, Tetrahedron lett. 24 (1983) 4287.
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• highly selective 1,2-reduction rather than 1,4-reduction of α,β-unsaturated aldehydes120,63  

Products from Acros Organics

Sodium triacetoxyborohydride 97% 29182

 
3.5.7. Tetramethylammonium triacetoxyborohydride121 (NEW: AO 39285)
TABH is made by the reaction of Tetramethylammonium hydroxide (AO 36632 as 40% solution in 
methanol) with Sodium borohydride followed by the reaction with three equivalents of acetic acid.

It is a stable, but moisture sensitive solid, which is soluble in many organic solvents including 
methylenechloride, chloroform or acetonitrile.

The major synthetic application of TABH is the anti-selective reduction of β-hydroxyketones as 
illustrated in the following scheme:

The diasteroselective outcome of the reduction of β−hydroxyoximino ethers with TABH is 
dependent on the configuration at the imino-group122.
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120 F. Lu, J. Ralph, J. Agric. Food. Chem. 46 (1998) 1794.
121 D.A. Evans, K.T. Chapman, E.M. Carreira, J. Am. Chem. Soc. 110 (1988) 3560.
122 D.R. Williams, M.H. Osterhout, J. Am. Chem. Soc. 114 (1992) 8750.
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Z-configurated oximino ethers are reduced mainly to the anti-product, while E-configurated 
oximino ethers are highly specific reduced to the syn-products:

TABH has also been used for the regioselective ring-opening of 2,3-epoxyalcohols123 

The reaction leads preferably to the “C3 opening” products.

123 T. Honda, H. Mizutani, Faculty of Pharmaceutical Sciences Hoshi University, Toxyo, Japan.
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3.6 Alkoholate modified aluminium hydrides

In contrast to borohydrides, where the reducing capabilities are increased by alkoxy 
substituents124,125 aluminium hydrides are weakened by alkoxy-groups. The following two 
examples show the attenuation of the reducing power and increasing selectivity.

3.6.1. Lithium triethoxyaluminium hydride126,127,128 is made by the reaction of lithiumaluminium 
hydride with dry ethyl acetate (1.5 eq) or ethanol (3 eq). It is a mild and selective reducing agent 
for the reduction of nitriles and tertiary amides to aldehydes129,130,131,132.

3.6.2. Lithium tri-tert-butoxyaluminohydride
Lithium tri-tert-butoxyaluminohydride is a stable solid, commercially supplied as powder or as 
solution in THF. The other tri-alkoxy aluminium hydrides are unstable and are made in situ133.

Solubility (at 25°C)

36g/100ml THF 

2g/100g Diethyl ether 

4g/100 g Dimethoxyethan

41g/100g Diglyme 

 
The reagent is used for the selective reduction of acid chlorides to aldehydes134 and for the 
selective reduction of ketones in the presence of esters135. Lithium tri-tert-butoxyaluminohydride 
can reduce aldehydes, ketones, acid chlorides and (but much slower) epoxides and esters. 
Carboxylic acids, amides, nitriles and nitro compounds are not reduced.

Products from Acros Organics

Lithium tri-tert-butoxyaluminohydride, 1.1M solution in THF 37758

Lithium tri-tert-butoxyaluminohydride 93-98% 12516

 
3.6.3 Sodium bis(2-methoxyethoxy)aluminiumhydride (“SMEAH”) 
Sodium bis(2-methoxyethoxy)aluminiumhydride is a powerful reducing agent with comparable 
characteristics to lithiumaluminium hydride. It is easily soluble in aromatic hydrocarbons, diethyl 
ether, THF and DME and it is insoluble in aliphatic hydrocarbons. It is commercially mostly supplied 
as a 70% (~3.4 M) solution in toluene. 

The good solubility and the non-pyrophoric properties of SMEAH are advantageous compared 
with LAH.

124 H.C. Brown, E.J. Mead, C.J. Shoaf, J. Am. Chem. Soc. 78 (1956) 3613.
125 H.C. Brown, E.J. Mead, C.J. Shoaf, J. Am. Chem. Soc. 78 (1956) 3616.
126 H.C. Brown, A. Tsukamoto, J. Am. Chem. Soc. 86 (1964) 1089.
127 A.G. Myers, B.H. Young, H. Chen, Organic syntheses, Coll. Vol. 10, 509.
128 A.G. Myers, B.H. Yang, H. Chen, L. McKinstry, D.J. Kopecky, J.L. Gleason, J. Am. Chem. Soc. 119 (1997) 6496.
129 H.C. Brown, C.J. Shoaf, J. Am. Chem. Soc. 86 (1964) 1079.
130 H.C. Brown, C.P. Garg. J. Am. Chem. Soc. 86 (1964) 1085.
131 H.C. Brown, S. Krishnamurthy,Tetrahedron 35 (1979) 567.
132 dePeretti, T. Strzalko-Bottin, J. Seyden-Penne Bull, Soc. Chim. Fr. 1974, 2925.
133 H.C. Brown, P.M. Weissman, J. Am. Chem. Soc. 87 (1965) 5614. 
134 J.E. Siggins, A.A. Larsen, J.H. Ackerman, C.D. Carabateas, Organic Syntheses, Coll. Vol. 6, p.529.
135 K. Heusler, P. Wieland, Ch. Meystre, Organic Syntheses, Coll. Vol. 5, p.692.
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SMEAH reduces a wide range of functional groups: carboxylic esters, acid chlorides, anhydrides, 
aldehydes136 and ketones are reduced to the alcohols. Carboxylic esters, especially the phenyl and 
tert. -butylesters are stable towards SMEAH at low temperatures

A major difference in the reactivity to lithiumaluminiumhydride is the reactivity towards nitriles, 
which are selectively reduced to aldehydes and the reactivity towards aromatic aldehydes which 
are reduced to the alkane.

Products from Acros Organics

Sodium bis(2-methoxyethoxy)aluminiumhydride, 70 wt% sol. in toluene  
(ca. 3.5M) 18790

3.7 Alkylsubstituted borohydrides

3.7.1. Triethylborohydrides
Lithium triethylborohydride137 is made from lithiumhydride and triethylborane138, tert-butyllithium 
and triethylborane or lithium aluminium hydride and triethylborane139 in the presence of 
triethylenediamine. It is commercially available as solution in THF. Lithium triethylborohydride is an 
extremely powerful hydride-nucleophile. The relative nucleophilicity of different groups are listed in 
the following table138. 

Et3BH 9.400.000

NbuS- 680.000

PhS- 470.000

AlH4- 230.000

Iodide 3.700

Ethanolate 1.000

BH4
- 940

Bromide 500

Phenolate 400

Nitrate 100

Lithium triethylborohydride is the reagent of choice for the reduction of alkyl halides. Primary alkyl 
iodides are reduced most easily138, but also fluorides can be reduced to the hydrocarbon140. 

136 K. Hagiya, S. Mitsui, H. Taguchi Synthesis 6 (2006) 823.
137 H.C. Brown, S.C. Kim, S. Krishnamurthy, J. Org. Chem. 45 (1980) 1. 
138 S. Krishnamurthy, H.C. Brown, J. Org. Chem. 48 (1983) 3085.
139 H.C. Brown, G.W. Kramer, J.L. Hubbard, S. Krishnamurthy, J. Organometal. Chem. 188 (1980) 1.
140 S. Brandäge, O. Dahlmann, J. Ölund, J. Am. Chem. Soc. 103 (1981) 4452.
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Alcohols can be reduced via the tosylates41 or the mesylates.

Lithium triethylborohydride is also a good reagent for the reduction of aldehydes and ketones 
to alcohols, even the vary sterically hindered di-tert-butylketone reacts smoothly137. Also esters 
and acid chlorides are reduced to and carboxylic esters are very easily reduced to alcohols. 
Surprisingly carboxylic acids are resistant towards a reduction with lithium triethylborohydride and 
consequently anhydrides are also not completely reduced leading to a mixture of carboxylic acid 
and alcohol or for cyclic anhydrides to lactones as end-products. Epoxides are opened rapidly and 
quatitatively, yielding the higher substituted “Markovnikov”-product in the case of unsymmetric 
epoxides137. Acetals, ketals and ortho-ester are inert towards Lithium triethylborohydride.

Tertiary amides are reduced to alcohols (and not to amines as with other hydride reducing agents).
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Aliphatic nitriles are reduced to primary amines only in low yield, but benzonitrile can be reduced 
to benzylamine in good yield. Isoquinolines and pyridines are reduced to tetrahydroisoquinolines 
and to piperidines141 or tetrahydropyridines137. Lithium triethyborohydride adds to substituted 
styrenes in “Markovnikov”-orientation142. 

Potassium triethylborohydride143, 144 is commercially available as 1 M solution in THF. It is made by 
the reaction of sodium hydride with triethylborane in THF:  
KH + (C2H5)3B p K(C2H5)3BH

Potassium triethylborohydride is a strong reducing agent which is somewhat slower than Lithium 
triethylborohydride. It reduces readily a number of functional groups143 like aldehydes, esters, 
ketones and acid chlorides to alcohols, cyclic anhydrides to lactones, epoxides to the higher 
substituted alcohol.
Primary bromides are reduced fast to the hydrocarbons, but primary chlorides and secondary 
bromides react only slowly.

Sodium triethylborohydride is made by the reaction of sodium hydride with triethylborane145. It 
has been used for the reductive desulfurisation of thiols and thioketones146.

Products from Acros Organics

Lithium triethylborohydride, 1M solution in THF 17699

Potassium triethylborohydride, 1 M solution in tetrahydrofuran 20004

Sodium triethylborohydride, 1 M solution in tetrahydrofuran 20003

141 B.E. Blough, F.I. Carroll, Tetrahedron Lett. 34 (1993) 7239.
142 H.C. Brown, S.C. Kim, J. Org. Chem. 49 (1984) 1064. 
143 N.M. Yoon, H.S. Yang, Y.S. Hwang Bull. Korean. Chem. Soc. 8 (1987) 285.
144 N.M. Yoon, H.S. Yang, Y.S. Hwang Bull. Korean. Chem. Soc. 10 (1989) 205.
145 J.B. Honeycutt jr., J.M. Riddle, J. Am. Chem. Soc. 83 (1961) 369.
146 H. Alper, S. Ripley, T.L. Prince, J. Org. Chem. 48 (1983) 250. 

O OH

KEt3BH
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97% endo
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3.7.2. Tri sec-butylborohydrides and trisamylborohydrides
The alkali tri sec-butylborohydrides are soluble in ethereal solvents like ether and THF and they are 
usually supplied as such solutions.

Lithium tri-sec-butylborohydride can be made by direct reaction of Lithium hydride with tri-sec-
butyl borane only in poor yield147,148.

LiH + (CH3CH2CH(CH3))3B p Li(CH3CH2CH(CH3))3BH (~ 10% yield ); the preferred synthesis is the 
reaction of the borane with Lithiumaluminium hydride149,150.

Unlike the lithium and sodium compounds the potassium tri-sec-butylborohydride is easily made 
by the reaction of potassium hydride with tris(1-methylpropyl)borane151.  
KH + (CH3CH2CH(CH3))3B p K(CH3CH2CH(CH3))3BH

The tri sec-butyl borohydrides are strong reducing agents and have been used in many regio- and 
stereooselective reductions152. Alkylhalides are reduced to the alkanes153 but the main application 
is the chemo-, regio- and stereoselective reduction of carbonyl compounds:

Ketones are reduced chemoselectively by lithium tri sec-butylborohydride in the presence of other 
reducible functional groups like carboxylic acids154 and esters155.

It reduces aldehydes, ketones and acid chlorides rapidly to the aldehydes.

The stereoselective reduction of tert-butylcyclohexanone147, 150 leads in contrast to other hydride-
reducing agents47 to the thermodynamically less stable axial alcohol.

Deuterated lithium tri sec-butylborodeuteride has been used for the stereoselective reduction of 
cyclohexanones156.

CH3

CH3

CH3

O

CH3

CH3

CH3

CH3

CH3

CH3

Main product

147 H.C. Brown, S. Krishnamurthy, J. Am. Chem. Soc. 94 (1972) 7159. 
148 H.C. Brown, S. Krishnamurthy, J.L. Hubbard, J. Am. Chem. Soc. 100 (1978) 3343. 
149 H.C. Brown, J.L. Hubbard, B. Singaram, Tetrahedron 37 (1981) 2359. 
150 H.C. Brown, J.L. Hubbard, B. Singaram, J. Org. Chem. 44 (1979) 5004.
151 H.C. Brown, S. Krishnamurthy, J. Org. Chem. 51 (1986) 238.
152 S. Wittmann, B. Schönecker, J. Prakt. Chem. 338 (1996) 759.
153 S. Kim, K.Y. Yi, Bull. Chem. Soc. Jp. 58 (1985) 789.
154 M.J. Arco, M.H. Trammell, J.D. White, J. Org. Chem. 41 (1976) 2075.
155 A.E. Greene, M.-J. Luche, A.A. Serra, J. Org. Chem. 50 (1985) 3957.
156 P. Gärtner, C. Novak, M. Knollmüller, G. Gmeiner, Arkivoc 2001 (II) 9.
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Diastereoselective reduction of chiral β,γ−unsaturated-α-oxo-esters157.

Products from Acros Organics

Lithium tri-sec-butylborohydride, 1M solution in THF 17645

Sodium tri-sec-butylborohydride, 1 M solution in tetrahydrofuran 20002

Potassium tri-sec-butylborohydride, 1 M solution in tetrahydrofuran 20547

3.7.3.Lithium trisamylborohydride

Lithium trisamylborohydride is an extremely sterically hindered borohydride which is still a powerful 
reducing agent158.

Products from Acros Organics

Lithium trisiamylborohydride, 1M solution in THF 20968

3.8. Alkylsubstituted aluminiumhydrides

Diisobutylaluminium hydride (DIBAL-H) is a clear colorless liquid (boiling point 270 °C, 116-
118°C /1 mm, d: 0,798 g/ml) which spontaneously ignites on contact with air and which violently 
reacts with water and other protic solvents. Also DIBAL-H solutions with a concentration above 
25wt% should be considered as pyrophoric159.

It is available as solution in aliphatic and aromatic hydrocarbons like toluene, hexane, heptane, 
cyclohexane and also in dichloromethane and THF, but ethers like THF are problematic solvents 
since they can react with the reagent at elevated temperatures160.

DIBAL-H is soluble in all aliphatic and aromatic hydrocarbons and miscible in all ratios. The 
dissolution of DIBAL-H in etheral solvents is an exothermic reaction and due to the complex 
formation in ethers, it is a weaker reducing agent in these solvents.

DIBAL-H161,162 reduces aldehydes, ketones acids esters and acid chlorides to the corresponding 
alcohols, amides are reduced to amines. 

157 H. Sugimura, K. Yoshida, J. Org. Chem. 58 (1993) 4484.
158 S. Krishnamurthy, H.C. Brown, J. Am. Chem. Soc. 98 (1976) 3383. 
159 Akzo Nobel: Technical Bulletin: „Diisobuylaluminium hydride (DIBAL-H) and Other Isobutyl Aluminium Alkyls (DIBAL-BOT, TIBAL) as Specialty organic Synthesis reagents“.
160 E. Winterfeld, Synthesis (1975) 617.
161 N.M. Yoon, Y.S. Gyoung, J. Org. Chem. 50 (1985) 2443.
162 I. Fernandez-Bachiller, Synlett, 2002 179.
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Nitriles react with DIBAL to furnish imines as intermediates which are hydrolyzed to aldehydes163, 

164,165,166.

With two equivalents of DIBAL-H at higher temperatures Benzonitril was reduced directly to the 
Benzylamine.

The selective reduction of esters and amides to aldehydes167,168 at low temperatures is probably 
the most commonly used application of diisobutylaluminium hydride.

N-Methoxy-N-methyl carboxamides (“Weinreb amides”) are readily converted to aldehydes169.

Aryl- and alkylhalides do not react with DIBAL161, but primary alkyl-tosylates react readily to the 
alkanes while other alkyltosylates give elimination products. 
An “ate” complex from DIBAL with n-butyllithium has been used for for the reduction of a range 
of primary and secondary alkyl and benzylic halides170.

163 J.A. Marshall, N.H. Andersen, J.W. Schlicher, J. Org. Chem. 35 (1970) 858. 
164 A.E.G. Miller, J.W. Biss, L.H. Schwartzman, J. Org. Chem. 24 (1959) 627-630. 
165 M.T. Crimmins, D.K. Jung, J.L. Gray, J. Am. Chem. Soc. 115 (1993) 3146. 
166 D. Yu, M. d’Alarcao, J. Org. Chem. 54 (1989) 3240.
167 C. Szantay, L. Toke, P. Kolonits, J. Org. Chem. 31 (1966) 1447.
168 J. March, Advanced Organic Chemistry, Fourth Edition, John Wiley Sons 1992, p 397-398.
169 D. Trauner, J.B. Schwarz, S.J. Danishefsky, Angew. Chem. 111 (1999) 3756.
170 S. Kim, K.H. Ahn, J. Org. Chem. 49 (1984) 1717.
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Epoxides are opened by DIBAL, but the regioselectivity of the reaction is different from the ring-
opening reaction by lithium aluminium hydride171. The product distribution indicates that a DIBAL 
reacts with the epoxides first as a Lewis acid, leading to a carbenium-ion-like intermediate, which 
in a second step is reduced by the hydride. This stands in contrast to the reduction with LAH.

The Lewis acidity of DIBAL is also responsible for the reductive cleavage of acetals172 and the 
reactivity towards ethers at higher temperatures.

DIBAL is a very valuable reagent for the selective 1,2-reduction of α,β−unsaturated ketones to 
allylic alkohols173.

Another inportant reaction of DIBAL-H is the selective reduction of acetylenes to cis-olefins via 
“hydroalumination”174,175.
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171 R.S. Lenox, J.A. Katzenellenbogen, J. Am. Chem. Soc. 95 (1973) 957.
172 A. Mori, J. Fujiwara, K. Maruoka, H. Yamamoto, Tetrahedron Lett., 24, (1983) 4581.
173 K.E. Wilson, R.T. Seidner, S. Masamune, J. Chem. Soc. Chem. Comm. (1970) 213.
174 G. Zweifel, R.L. Milier, J. Am. Chem. Soc., 92 (1970) 6678.
175 H. Yamamoto, Organoaluminium Compounds in Organometallics in Synthesis, M. Schlosser (ed) John Wiley and sons 1994.
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Products from Acros Organics

Diisobutylaluminium hydride, 1M solution in hexane 18379

Diisobutylaluminium hydride, 20 wt% solution in toluene, 1,2M 20108

Diisobutylaluminium hydride, 1.1M solution in cyclohexane 20103

Diisobutylaluminium hydride, 1.0M solution in heptane 20105
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Name Product code Page

Benzyltriethylammonium borohydride 96% 30247 19

Benzyltriphenylphosphonium borohydride 95% 37637 19

1,1’-Bi-2-naphthol 99% 14735 10

(R)-(+)-1,1’-Bi-2-naphthol 99% 22430 10

(S)-(-)-1,1’-Bi-2-naphthol 99% 22431 10

Bis(cyclopentadienyl)dimethyltitanium, 5 wt% in toluene 30176 6

Bis(cyclopentadienyl)dimethylzirconium 34789 6

Bis(cyclopentadienyl)titanium dichloride 97% 21576 6

Bis(cyclopentadienyl)titanium dichloride 99% 37246 6

Bis(cyclopentadienyl)titanium(III) chloride 96% 37574 6

Bis(cyclopentadienyl)vanadium 95% 35340 6

Bis(cyclopentadienyl)vanadium dichloride 95% 35341 6

Borane-dimethylamine complex 98+% 17731 3

Borane-methyl sulfide complex 94% 17706 3

Borane-methyl sulfide complex, 1M solution in methylene chloride 18561 3

Borane-methyl sulfide complex, 2M solution in tetrahydrofuran 18507 4

Borane-morpholine complex 97% 17729 4

Borane-N,N-diethylaniline complex 97% 17677 3

Borane-pyridine complex 95% 17701 4

Borane-tert-butylamine complex, pellets 18922 3

Borane-tert-butylamine complex, powder 95% 17730 3

Borane-tetrahydrofuran complex, 1M solution in THF, stabilized 17508 4

Borane-triethylamine complex 99% 40273 4

Borane-trimethylamine complex 98% 40274 4

Borane-triphenylphosphine complex 97% 22300 4

Diethylaluminium chloride, 0.9M solution in toluene 38115 6

Diethylaluminium chloride, 1.1M solution in toluene 18544 6

Diethylaluminium chloride, 1M solution in hexanes 19952 6

Diisobutylaluminium hydride, 1.0M solution in heptane 20105 33

Diisobutylaluminium hydride, 1.1M solution in cyclohexane 20103 33

Diisobutylaluminium hydride, 1M solution in hexane 18379 33

Diisobutylaluminium hydride, 20 wt% solution in toluene, 1,2M 20108 33

Lithium aluminium deuteride 98 atom% D, for NMR 18567 11

Lithium aluminium hydride 95%, in resealable tin cans 33210 11

Lithium aluminium hydride 95%, pellets 30453 11

Lithium aluminium hydride 95%, powder 19032 11

Lithium aluminium hydride, 1,0M solution in THF 19949 11

Lithium aluminium hydride, 15% solution in toluene/THF 38557 11
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Name Product code Page

Lithium aluminium hydride, 2.4M solution in THF 37732 11

Lithium aluminium hydride, 4.0M solution in diethyl ether 19951 11

Lithium borohydride 95%, 20681 18

Lithium borohydride, 2M solution in tetrahydrofuran 21293 18

Lithium triethylborohydride, 1M solution in THF 17699 28

Lithium tri-sec-butylborohydride, 1M solution in THF 17645 30

Lithium trisiamylborohydride, 1M solution in THF 20968 30

Lithium tri-tert-butoxyaluminohydride 93-98% 12516 25

Lithium tri-tert-butoxyaluminohydride, 1.1M solution in THF 37758 25

4-Methylbenzenesulfonhydrazide 97% 15786 21

Potassium borohydride 98%, 19665 18

Potassium triethylborohydride, 1 M solution in tetrahydrofuran 20004 28

Potassium tri-sec-butylborohydride, 1 M solution in tetrahydrofuran 20547 30

Silicagel, functionalized,(trimethylammonium)propyl cyanoborohydride, ca. 1 37154 21

Sodium aluminium hydride 93% 38011 11

Sodium bis(2-methoxyethoxy)aluminiumhydride, 70 wt% sol. in toluene (ca. 18790 26

Sodium borodeuteride 98 atom% D, for NMR 19495 16

Sodium borohydride 98%, (12-13 mm), pellets, 7/16’’ 20148 16

Sodium borohydride 98%, granules, ca 3 mm 41947 16

Sodium borohydride 98+%, powder 18930 16

Sodium borohydride 99%, powder 20005 16

Sodium borohydride, 0.5 M solution in diglyme 19113 16

Sodium borohydride, 12% solution in 40% aq. sodium hydroxide solution 38993 16

Sodium cyanoborohydride 95% 16855 21

Sodium tetraethylborate 97% 36388 4

Sodium triacetoxyborohydride 97% 29182 23

Sodium triethylborohydride, 1 M solution in tetrahydrofuran 20003 28

Sodium tri-sec-butylborohydride, 1 M solution in tetrahydrofuran 20002 30

Tetrabutylammonium borohydride 98% 21290 19

Tetraphenylboron sodium, p.a. 13852 4

Tetraphenylboron sodium, reagent ACS 42445 4

Titanium(III) chloride, 30 wt% solution in 2N hydrochloric acid 23550 6

Titanium(III)chloride 98%, Al reduced 33152 6

Titanium(IV) chloride 99.90% 19723 6

Titanium(IV) chloride, 1M solution in dichloromethane 37774 6

Titanium(IV) chloride, 1M solution in toluene 37816 6

Vanadium(IV) chloride 99+% 29969 6



36



37

Interested?
Get the complete collection of our Ring Brochures! 

• Metal Catalysts
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