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Lialh4 reduction mechanism

Chapter 20: Carboxic acid derivatives. NucleophilicAcyl Replacement Reduction Esters (review chapter 15) Reactions commonly in Et20 or THF are followed by H30-work-ups Reaction type: Nucleophilic Acyl Replacement then NucleophilicAddition Summary Carboxic esters are reduced to give 2
alcohol, one of the alcoholic part of the ether and 1o alcohol from reducing carboxylate. Ethers are less reactive to Nu than aldehydes or ketones. They can only be reduced by LiAIH4, but the equally reactive NaBH4 Reaction requires that 2 hydrides (H-) be added to the carbonyl ester mechanism group
is an example of a reactive type system. The reaction occurs through the aldehyde intermediate, which then reacts with the second equivalent of a hydrade reagent (review) Since aldehyde is more reactive than ester, the reaction is not usually used as aldehyde training. MECHANISM REACTION LiAIH4
With AN ESTER Step 1: Nucleophil H from hydradeid reagent adds to electrophilic C in the polar group carbonyl ester. Electrons from the CBO move to electronegate O, creating a tetraethralal intermediate metal alcoxide complex. Step 2: Tetraethral intermediate collapses and displaces the alcoholic part
of the esther as an exit group, in the form of alcooxide, RO-. This produces aldehyde as an intermediate. Step 3: Now we reduce aldehyde (which we have already seen) nucleophil H from the hydradeid reagent adds to the electrophilic C in the polar group carbonyl aldehyde. Electrons from the data
center move to electronegate O, creating an intermediate metal aloxide complex. Step 4: This is a working step, a simple acid/basic reaction. The protonation of oxygen alkoxide creates a basic alcoholic product from the intermediate complex. © Dr lan Hunt, Department of Carboxic acid chemistry can
be converted into 10 alcohol using lithium aluminium hydride (LiAIH4). Note that NaBH4 is not strong enough to convert carboxic acid or esters into alcohols. Aldehyde is produced as an intermediate during this reaction, but it cannot be isolated because it is more reactive than the original carboxicylic
acid. 1) Deprotonation 2) Nucleopylic Attack of Hydride Anion 3) Leaving Group Removal 4) Nucleopylic Attack by Hydride Anion 5) Alkoxide is a protoned contributor Professor Stephen Farmer (Sonoma State University) The most common sources of hydrodium nucleophilic are hydrocidal aluminium
(LiAIH4) Note! Hydride anion is not present during this reaction; rather, these reagents are the source of the hydride due to the presence of polar metal-hydrogen bonding. Because aluminium is less electronegate than boron, the Al-H connection in LiAIH4 is more polarized, making LiAlH4 stronger hydride
anion (H:-) Aldehyde or ketone is given by alcoxide anion, which at protonation gives the appropriate alcohol. Aldehydes produce 1lo-alcohol, and ketones produce 20-alcohol. In metal hydrides, the reduction of alkoxide salts obtained is insoluble and must be hydrolysed (with caution) before the alcoholic
product can be isolated. When sodium borohydride is reduced, the methanol solvent system achieves this hydrolysis automatically. In lithium-aluminium hydramide water reductions are usually added in the second step. Lithium, sodium, boron and aluminum end up as soluble inorganic salts at the end of
any reaction. Note! LiAIH4 and NaBH4 are able to reduce aldehydes and ketones to appropriate alcohol. This mechanism is to reduce LiAIH4. The NaBH4 reduction mechanism is the same, except for methanol is the source of the proton used in the second step. 1) Nuclear attack hydride anion 2) Alkoxid
is protoned Two practical sources of hydrodid reactivity are complex metal hydrides of lithium aluminium hydride (LiAIH4) and sodium borohydride (NaBH4). It's like white (or near white) solids that are prepared from lithium or sodium hydrides as a result of a reaction with aluminum or boar galids and
esters. Lithium aluminium hydride is by far the more reactive of the two compounds, reacting violently with water, alcohol and other acidic groups with the evolution of hydrogen gas. The following table summarizes some of the important characteristics of these useful reagents. 1) Please draw the products
of the following reactions: 2) Please draw the structure of the molecule that should respond to the production of the product. 3) Deuterium oxide (D20) is a form of water where hydrogen has been replaced by deuterium. For the next reduction of LiAIH4, the water normally used has been replaced by
deuterium oxide. Please draw the reaction product and place the deuterium in the proper place. Hint! Look at the reaction mechanism. Aldehydes, ketones and alcohols are very common features in biological molecules. The transformation between these compounds is a frequent event in many biological
pathways. However, semi-anionic compounds, such as sodium borogidrid, do not exist in the cell. Instead, a number of donors of biological hydrides play a similar role. NADH is a common biological lowering agent. NADH is an acronym for nicotinamide adenine dinucletide hydride. Insetad an anionic
donor that provides carbonyl hydride, NADH is actually a neutral donor. It supplies hydride to carbonyl under very specific circumstances. By doing so, it forms a cation, NAD. However, THED is stabilized by the fact that its nicotine-amicide ring is aromatic; it was not fragrant in NADH. acids can be
converted into 1o alcohols using lithium aluminum hydride (LiAIH4). Note that NaBH4 is not strong enough to carboxic acids or esters to alcohol. Aldehyde is produced as an intermediate during this reaction, but it cannot be isolated because it is more reactive than the original carboxicylic acid. Esters can
be converted into 10 alcohol using LiAIH4, while sodium borogidrid (latex NaBH_4 (latex)) is not strong enough reducing the agent to perform this reaction. 1 Give aldehyde, ketone or carboxicycil acid (may be multiple answers) that can be reduced to form the following alcohols. (a) (b) (d) (d) No2, taking
into account the following alcohol, draw a structure, from which it can be obtained using only NaBH4 (a) (b) (b) (b) (d) Lithium aluminum hydride Names Preferred IUPAC name lithium tetrahydridoaluminat (lll) Systematic IUPAC name lithium-alumuide Other names lithium aluminum hydride lita Alat alyte
I'minohihydride lithium tetragididoidinunate ID CAS Number 16853-85-3 Y14128-54-2 (2H4) Y 3D Model (JSmol) Interactive acronym image LAH ChEBI CHEBI:30142 Y ChemSpider 26150 Y ECHA InfoCard 100.037.146 EC Number 240-877-9 Gmelin Reference 13167 PubChem CID 281121062293
(2H4)11094 533 (3H4) RTECS number BD01000000 UNII 77UJC875H4 Y CompTox Dashboard (EPA) DTXSID70893441 InChl InChl-1S/Al.Li.4H/g-1; YKey: OCDCDKIKCBNKL-UFFFAOYSA-N YInChl-1S/Al.Li.4H/g-1; Key: O'CCDCIYGECBNKL-UHFFFAOYSA-N SMILES (Lee). (AlH4-) CsolicTBa
Xnmunueckas goopmyna LiAIH4 Molar macca 37,95 r/mon MNMosiBneHune 6enbix KpUCTassioB (YACTble 06pasLbl)cepblii MOPOLLIOK (KOMMEPUYECKNIA MaTepunas) rurpockonmyeckasi ogopHas nnoTHoctb 0,917 r/cm3, TBepgas Touka nnasnenus 150 rpagycos no Llenscuio (302 rpagyca no ®apeHreity; 423 K)
(pasnaraet) Solubility B Boge Pearupyet Solubility B tetrahydrofuran 112.332 g/L Solubility B anatnn agompe 39.5 g/100 mL Ctpyktypa Kpuctannmyeckasa ctpyktypa monoclinic 'pynna kocmoca P21/c EmkocTb Tenna tepmoxumunm (C) 86.4 J/mol K Std molarentropy (S02998) 87.9 J/mol K Std enthalpy
offormation (FHS298) -117 kJ/mol Gibbs free energy (FG) -48.4 kJ/mol Hazards H314 GHS npegynpeguTesibHble 3aaBneHnsa P223, P231-232, P280, P305-351-338, P370-378 , P422 (orHeHHbIn anmas) NFPA 704 (orHeHHbIn anmvas) 2 3 2W dnaw-norHT 125 KK (257 rpagycos no ®apexreinty; 398 K)
CBs3aHHble coegunHeHns , associated with the hydride hydration of borogidridium of aluminum hydroidoidium, except when otherwise noted, the data are given for materials in their standard condition (at 25 degrees Celsius, 100 kPa). Y check (what is yn?) Infobox refers to hydrohydride aluminum lithium,
usually abbreviated LAH, is an inorganic compound with the chemical formula LiAIH4. It's gray solid. It was discovered by Finholt, Bond and Schlesinger in 1947. This compound is used as a diminished agent in organic synthesis, especially to reduce esters, Solid reacts dangerously to water by releasing
gas hydrogen (H2). Some related derivatives have been discussed for hydrogen storage. Properties, structure, preparation of SEM image of LAH LAH powder is colorless solid, but commercial samples are usually gray due to pollution. This material can be cleaned by redistlation of dieted ether. Large-
scale cleaning uses Soxhlet extractor. Typically, unclean gray material is used in synthesis, as impurities are harmless and can be easily separated from organic products. Pure powdered material is pyrophoric, but not its large crystals. Some commercial materials contain mineral oil to inhibit atmospheric
moisture reactions, but most often it is packed in moisture-resistant plastic bags. LAH reacts violently with water, including atmospheric moisture. The reaction continues in accordance with the following idealized equation: LiAIH4 4 H20 LiOH Al (OH)3 4 H2 This reaction provides a useful method for
obtaining hydrogen in the laboratory. Older, open air samples often seem white because they have absorbed enough moisture to generate a mixture of white lithium hydroxide compound and aluminum hydroxide. The structure of the LAH crystal structure; Lee's atoms are purple, and AlH4's tetrahedra is
tan. LAH crystallizes in the monoclinical space group P21/c. Cell unit has dimensions: a 4.82, b 7.81, and c g 7.92, y 90 and 112. In the buildings, the centers of Lieo are surrounded by five AlH-4 tetrageders. Liz Centers are connected by a single hydrogen atom to each of the surrounding tetragedres,
creating a bipiramide arrangement. At high pressure (No2.2 GPa) a phase transition can occur to give a z-LAH. X-ray powder is a model diffraction as obtained by LiAIH4. The asterisk denotes impurities, possibly LiCl. The preparation of LiAIH4 was first prepared from a reaction between lithium hydrate
(LiH) and aluminum chloride: industrial fusion entails the initial preparation of sodium aluminium hydrate from elements under high pressure and temperature: Na and Al 2 H2 NaAlH4 LiAIH4 is then prepared by a salt metathesis reaction according to: NaAlH4 LiAIH4 LiAIH4, which is prepared by the
metathesis of salt in accordance with: NaAlIH4 LiCl is removed by filtering from the LAH ethereal solution, followed by the fallout of LiAIH4 to give the product about 1% w/in LiCl. Alternative training starts with LiH, and Metal Al instead of AICI3. Catalysis a small amount of TiCI3 (0.2%), the reaction
continues well, using dimethyleneter as a solvent. 1.80 2.57 3.09 3.34 Diglim 0.26 1.29 1.54 2.06 2.06 Triglim 0.56 0.77 1.29 1.29 1.29 06 80 2.06 Tetraglim 0.77 1.54 2.06 2.06 1.54 Dioxan - 0.03 - - Dibutil Ether - 0.56 - - - - LAH dissolves in many etheric solutions. However, it can spontaneously
decompose due to the presence of catalytic impurities, although it appears to be more stable in tetrahydrofuran (THF). Thus, THF is preferable, for example, to the ether's woodpeith, despite the lower distance. Thermodynamic Data Table summarizes thermodynamic data for LAH and reactions involving
LAH, in the form of standard gentatia, entropy and free change of Gibbs energy, respectively. Thermodynamic reaction data related to the reaction of LiIAIH4 (kJ/mol) K)) HRH (kJ/mol) Comment Lee (S) - Al (S) - 2 H2 (g) - LIAIH4 (s) 116.3 -240.1 - 44.7 Standard Element Formation. LiH (s) - Al (s) 32 H2
(9) - LiAIH4 (s) 95.6 x 180.2 237.6 using the HGF (LiG) HHS (LiH) - 679.9 euros, and HPH (LiG) - 67.3123544444. LiAlH4 (s) - LiAIH4 (1) 22 - - Synthesis Heat. The value can be unreliable. LiAIH4 (I) No 1/3 Li3AIH6 (s) - 23 El (s) - H2 (g) 3.46 104.5 x 27.68 x calculated on the basis of reported values H
and G. Heat decomposition of LAH metastable at room temperature. With long-term storage, it slowly decomposes to Li3AIH6 and LiH. This process can be accelerated by the presence of catalytic elements such as titanium, iron or vanadium. Differential calorie scanning received by LiAIH4. When
heated, LAH decomposes into a three-step reaction mechanism: 2 LiAl and H2 (R3) R1 is usually triggered by the melting of LAH in the temperature range of 150-170 degrees Celsius, followed immediately by decomposition into solid Li3AIH6, although R1 is known to follow the melting points below. At
about 200 degrees Celsius, Li3AIH6 decomposes into LiH (R2) and Al, which are subsequently converted to LiAl above 400 degrees Celsius (R3). The R1 reaction is virtually irreversible. R3 reverse with equilibrium pressure of about 0.25 bar at 500 degrees Celsius. R1 and R2 can occur at room
temperature with suitable catalysts. Application in organic chemistry of hydrohydride of aluminum lithium is widely used in organic chemistry as a diminished agent. It is more potent than the associated sodium borogidrid, thanks to the weaker al-H bond than the B-H bond. Often as a solution in the dietary
ether, and then acidic work, it converts esters, carboxyline acids, aquilchlorides, aldehydes and ketones into appropriate alcohols (see: carbonyl reduction). Similarly, it converts compounds of amide, nitro, nitrile, imina, oxyma and azide (see: amida abbreviation). Reduces ammonium cations in the
corresponding tertiary amines. Reactivity can be configured by replacing hydrodium groups with a group of alcoxy. Because of its pyrophoric nature, instability, toxicity, low shelf life and processing problems associated with its reactivity, it has been replaced in the last decade, both on a small industrial
scale and for large-scale reductions of more convenient related reagent sodium bis (2-methoxyethoxy) aluminium hydraulics, which demonstrates similar reactiveness, but with a more convenient safety, lighter and lighter economy. LAH is most commonly used to reduce esters and carboxic acids to
primary alcohols; Before the advent of LiAIH4 it was a difficult transformation involving sodium metal in boiling ethanol (reduction of Bouveault-Blanc). Aldehydes and ketones can also be reduced to LAH alcohol, but this is usually done using softer reagents such as NaBH4; Unsaturated ketones are
reduced to elliptical alcohol. When epoxy is reduced with LAH, the reagent attacks the less difficult end of epoxy, usually producing secondary or tertiary alcohol. Epoxycyclogaxans are reduced to give axing alcohols predominantly. A partial reduction in acidic chlorides to give the appropriate product of
aldehyde cannot continue through LAH, as the latter reduces all the way to primary alcohol. Instead, you should use a milder lithium aluminium three (t-butoxy) hydride, which reacts much faster with chloride acid than with aldehyde. For example, when isovaleric acid is treated with thionylchloride to give
isovalerylchloride, it can be reduced by using lithium aluminium three (t-butoxy) hydride to give isovaleraldehyde a 65% yield. Aluminium lithium hydride also reduces alkyll-galidium to alcans. Alkyl iodids react most quickly, followed by alkyl bromides and then alkylchlorides. Primary halids are the most
reactive, followed by secondary halids. Tertiary halides react only in certain cases. Aluminium lithium hydride does not reduce simple alkens or arees. Alkins are reduced only if the alcohol group is nearby. It has been observed that LiAIH4 reduces double bonding in N-allylamides. Inorganic LAH chemistry
is widely used to prepare basic group and transient metal hydrides from the respective metal halids. For example, sodium hydride (NaH) can be prepared from sodium chloride (NaCl) through the following reaction: LiAIH4 No. 4 NaCl No. 4 - LiCl and AICI3 LAH also reacts with many inorganic ligands to
form coordinated alumina complexes associated with lithium ions. LiAIH4 - 4NH3 - Li'Al (NH2)4 - 4H2 Hydrogen Storage Volume and Gravimetric Density Hydrogen Storage Of Various Storage Methods Metal hydrides are represented by squares and complex hydrides with triangles (including LiAIH4).
Reported values for hydrides are excluded Weight. DOE FreedomCAR goals including tank weight. LiAIH4 contains 10.6 wt% hydrogen, making LAH a potential hydrogen storage environment for future fuel cell vehicles. The high hydrogen content, as well as the discovery of reversible hydrogen storage
in Ti-doped NaAlH4, have sparked new research in LiAIH4 over the past decade. Significant research efforts have focused on accelerating the decomposition of kinetics through catalytic doping and milling. In order to take advantage of the total hydrogen capacity, it is also necessary to dehydrogenize the
intermediate compound LiH. Because of its high thermodynamic stability, it requires temperatures in excess of 400 degrees Celsius, which is not considered possible for transport purposes. By taking LiH and Al as the final product, the hydrogen storage capacity decreases to 7.96 wt%. Another problem
associated with hydrogen storage is the recycling back to LiAlH4, which due to its relatively low stability requires extremely high hydrogen pressure over 10,000 bar. Cycling-only reaction R2 - that is, using Li3AIH6 as the source material - will store 5.6 wt% of hydrogen in one step (against two steps for
NaAlH4, which stores about the same amount of hydrogen). However, attempts at this process have so far failed. Other tetragydridilaminaths of various salts similar to LAH are also known. can be used to effectively produce sodium aluminium hydride (NaAlH4) using metathesis in THF: LiAIH4 and
NaAlH4 production LAH either from sodium aluminum hydrate or from potassium potassium hydrate can be achieved by reaction with LiCl or lithium hydrate in diet or THF: LiCl - LiAIH4 - KCl Magnesium Alanat (Mg (AIH4)2) occurs similarly with MgBr2: NaAIH2 (OC2H40CH3)2) synthesized by the
reaction of sodium aluminium tethragidrid (NaAIH4) and 2-methoxyethanol: Hydrid Borogidrid sodium hydride Links - Sigma-Aldrich Co., Lithium aluminum hydride. Received for 2018-06-1. Index No 001-002-00-4 Applications VI, Part 3 of Regulations (EC) No. 1272/2008 of the European Parliament and
Council of 16 December 2008 on the classification, labelling and packaging of substances and mixtures, amending and repealing Directive 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No. 1907/2006. OJEU L353, 31.12.2008, page 1-1355 on page 472. Aluminium lithium hydrohydide - b
Finholt, A. E.; Bond, A. C.; Schlesinger, H.l. (1947). Lithium aluminum hydride, aluminum hydride and lithium gallium hydride, and some of the Application in organic and inorganic chemistry. In the Journal of the American Chemical Society. 69 (5): 1199-1203. do0i:10.1021/ja01197a061. a b ¢ d Gerrans,
G. C.; Hartmann-Petersen. Lithium aluminium hydride. Saxon encyclopedia of science and technology. New Africa Books. page 143. ISBN 978-1-86928-384-1. Keys, R.; Brundle, M.; Toube, T. P. (2006). Practical Organic Synthesis: A Guide for Students. John Wylie and sons. page 134. ISBN 0-470-
02966-8. Andreasen, A.; Wegge, T.; Pedersen, A.S. (2005). Dehydrogenation of Kinetics as-Received and Ball-Milled LiAIH4 (PDF). In the journal Solid Chemistry. 178 (12): 3672—-3678. Bibkod:2005JSSCh.178.3672A. doi:10.1016/j.jssc.2005.09.027. Archive from the original (PDF) for 2016-03-03.
Received 2010-05-07. Pohanish, R. Sittig's Handbook on Toxic and Dangerous Chemicals and Carcinogens (5th st. William Andrew Publishing. 1540. ISBN 978-0-8155-1553-1. Lewwick, O.M.; Opalka, SM; Brinks, H.W.; Howback, British Columbia (2004). The crystal structure and thermodynamic
stability of Alanata LiAIH4 and Li3AIH6 lithium. Physical review B. 69 (13): 134117. Bibkod:2004PhRvB. 69m4117L. doi:10.1103/PhysRevB.69.134117. b Holleman, A. F., Viberg, E., Viberg, N. (2007). Lehrbux der Anorganishen Chemis (102nd - de Gruyter. ISBN 978-3-11-017770-1.CS1 maint: several
names: list of authors (link) - Xianfeng, Liu; Langmy, Henrietta W.; G. Sean McGrady; Craig, M. Jensen; Beatty, Shane D.; Azenvi, Felix F. (2011). Ti-Doped LiAIH4 for hydrogen storage: synthesis, boot catalyst and cycling performance. J. Am. Chem. Soc. 133 (39): 15593-15597. doi:10.1021/ja204976z.
PMID 21863886. and b Mikheeva, V.I.; Troyanovskaya, EA (1971). Solubility lithium aluminium hydride and lithium borogidrid in Dityl ether. Bulletin of the Department of Chemical Science of the Academy of Sciences of the USSR. 20 (12): 2497-2500. doi:10.1007/BF00853610. b c Patnaik,. (2003).
McGraw Hill. page 492. ISBN 978-0-07-049439-8. Smith, M.B.; Bass, G.E. (1963). Heat and free energy forming alkali aluminum hydrides and caesium hydrades. In the journal Chemical and Engineering Data. 8 (3): 342—-346. doi:10.1021/je60018a020. B with Smoke T.N.; Alexandrov, D.P.; Konoplev,
V.N.; Silina, T.A.; Elizareva; A.S. (1994). Russian Journal of Coordinating Chemistry. 20: 279. Missing or empty name (help) - Dilts, J. A.; Ashby, E. C. (1972). Heat decomposition of complex metal hydrides. Inorganic chemistry. 11 (6): 1230-1236. doi:10.1021/ic50112a015. a b ¢ Blanchard, D.; Brinks,
H.; Howback, B.; Norby. Desorption LiAIH4 with Ti- and V-additives. Materials science and engineering B. 108 (1-2): 54-59. doi:10.1016/].mseb.2003.10.114. Chen, J.; Kuriyama, N.; Xiy, Z.; Takeshita, H.T.; Sakai, T. (2001). Reversing Storage through titanium-catalysis LiAIH4 and Li3AIH6. In the Journal



of Physical Chemistry B. 105 (45): 11214-11220. doi:10.1021/jp012127w. Balema, V.; Pekarsky, V.K.; Dennis, C.V. (2000). Converting a solid phase state into LiAlH4 during the High Energy Ball-Milling. In the journal Alloys and Compounds. 313 (1-2): 69—74. doi:10.1016/S0925-8388(00)01201-9. a b
Andreasen, A. (2006). The effect of ti-doping on the kinetic parameters of the dechydrogenation of lithium aluminum hydride. In the journal Alloys and Compounds. 419 (1-2): 40-44. doi:10.1016/].jallcom.2005.09.067. Andreasen, A.; Pedersen, A.S.; Vegge, T. (2005). Dehydrogenation of Kinetics as-
Received and Ball-Milled LiAIH4. In the journal Solid Chemistry. 178 (12): 3672—-3678. Bibkod:2005JSSCh.178.3672A. doi:10.1016/j.jssc.2005.09.027. Balema, V.; Winch, J.W.; Dennis, C.V.; Pruski, M.; Pekarsky, V.K. (2001). Titan catalysis solid government transformations in LiAIH4 during the High
Energy Ball-Milling. In the journal Alloys and Compounds. 329 (1-2): 108-114. doi:10.1016/S0925-8388(01)01570-5. Brown, H. C. (1951). Reductions in lithium aluminium hydraulics. Organic reactions. 6: 469. doi:10.1002/0471264180.0r006.10. ISBN 0471264180. - Seebach, D.; Kalinovsky, H.-O.;
Langer, W.; Crassus, G.; Fork, E.-M. (1991). Chiral media for asymmetric solvent inductions. (S,S)-()-1.4-bis (Dimethylamine)-2.3-Dimethoxibutan from (R,R)-()-Dtil Tartrat. Organic synthesis.; Collective Volume, 7, p. 41 - Park, K.H.; Simmons, H. E. (1974). Macrocyclic diimine: 1.10-Diasacycloctadecan.
Organic synthesis. 54: 88.; Collective Volume, 6, p. 382 and Chen, Y. K.; Jeong, S.J.; Walsh, P.J.; Nugent, VA (2005). (2S)-(K)-3-exo-(Morfolino)Isobornol. Organic synthesis. 82: 87. Red-Al, sodium encore (2-methoxyethoxy) aluminiumhydrid. Organic Chemistry Portal. Retz, M.T.; Drews, M.V _;
Schwickardi, R. (1999). Preparation enantiomerically Pure W-N,N-Dibenzilamino Aldehyde: S-2-(N, N-Dibenzylamino)-3-Phenylpropanal. Organic synthesis. 76: 110.; Collective Volume, 10, p. 256 - Oi, R.; Sharp, K.B. (1996). 3-1 (1S)-1,2-Dihydroxietyl-1.5-Dihydro-3H-2.4-benzodioxepin. Organic
synthesis. 73: 1.; Collective Volume, 9, p. 251 - Koppenhofer, B.; Shurig, V. (1988). (R)-Alkyloxyrans of High Enantiometric Purity from (S)-2-Chloroalcanonic Acids via (S)-2-Chloro-1-Alkanols: (R)-Methyloxirane. Organic synthesis. 66: 160.; Collective Volume, 8, p. 434 - Barnier, D.P.; Champion, J.; J.M.
Konya Cyclopropancarboxaldehyde. Organic synthesis. 60: 25.; Collective Volume, 7, page 129 - Elfimov-Felkin, 1.; Sard. (1977). Reductive splitting of hellenic alcohols, esters or acetates on olefins: 3-methylcycloplexen. Organic synthesis. 56: 101.; Collective Volume, 6, p. 769 - Rickbourne, B.; J.
Kwartucci Stereochemide and the mechanism of lithium aluminium hydride and Hydrate reduction 4-t-Butilcyclolexen oxide . In the Journal of Organic Chemistry. 29 (11): 3185-3188. d0i:10.1021/j001034a015. Wade, L.G. Jr. (2006). Organic Chemistry (6th P. Pearson Prentice Hall. ISBN 0-13-147871-0.
J. E. Johnson; Blizzard, R.H.; Carhart, H.W. (1948). Hydrogenolism Alkil Khalids on lithium-aluminium hydraulics. In the Journal of the American Chemical Society. 70 (11): 3664—3665. doi:10.1021/ja01191a035. PMID 18121883. Krishnamurti, S.; Brown, H.K. (1982). Selective cuts. 28. A quick reaction of
lithium aluminium hydride with Alkil Khalided in THF. Reassessing the area of reaction. In the Journal of Organic Chemistry. 47 (2): 276—280. doi:10.1021/jo00341a018. Carruthers, W. (2004). Some modern methods of organic synthesis. Cambridge University Press. page 470. ISBN 0-521-31117-9.
Wender, P.A.; Holt, D.A.; S. McN. Sibert (1986). 2-Alkenil Carbinol of 2-Halo Ketones: 2-E-Propenylcyclohexanol. Organic synthesis. 64: 10.; Collective Volume, 7, p. 456 - Tiedemann, B.; Schmitz, K.M.; Staubitz, A. (2014). Reduction of N-allylamides LiAIH4: An unexpected double attack with mechanistic
product research and the formation of by-products. In the Journal of Organic Chemistry. 79 (21): 10284-95. doi:10.1021/j0501907v. PMID 25347383. Bogdanovich, B.; Schwickardi, M. (1997). Ti-Doped Alkali Metal Aluminum Hydrides as a potential novel of reversible hydrogen storage materials. In the
journal Alloys and Compounds. 253-254: 1-9. doi:10.1016/S0925-8388(96)03049-6. b Varin, R.A.; Chuiko, T.; Vronsky, S.S. (2009). Hydrogen solid-state nanomaterials (5th p. 338). ISBN 978-0-387-77711-5. a b Santanam, R.; McGrady, G.S. (2008). Synthesis of alkaline metal hexahydroluminate
complexes using dimethyl ester as a means of reaction. lorganica Chimika Acta. 361 (2): 473—-478. doi:10.1016/j.ica.2007.04.044. Viberg, E.; Weiberg, N.; Holleman, A. F. (2001). Inorganic chemistry. Academic press. page 1056. ISBN 0-12-352651-5. Cazene, B.; Machacek, D.; Abraham, K. (1971).
Sodium alcoxy aluminium hydrodium chemistry. I. Sodium encore synthesis (2-methoxyethoxy) aluminum hydride. A collection of Czechoslovak chemical communications. 36 (7): 2648—2657. doi:10.1135/cccc19712648. Further reading by Viberg, E.; Amberger, E. (1971). Hydrides of the main groups I-IV.
Elsevier. ISBN 0-444-40807-X. Hajos, A. (1979). Complex hydrides and associated reduced agents in organic fusion. Elsevier. ISBN 0-444-99791-1. Lide, D. R., ed. The Handbook on Chemistry and Physics. CRC Press. ISBN 0-8493-0478-4. Carey, F.A. (2002). Organic chemistry with an online center
for LEARNING and learning on the model of CD-ROM. McGraw Hill. ISBN 0-07-252170-8. Andreasen, A. (2005). Chapter 5: Complex Hydrides (PDF). Hydrogen storage materials with a focus on the main elements of the I-1l group. National Laboratory. ISBN 87-550-3498-5. Archive from the original
(PDF) for 2012-08-19. External Links See lithium-aluminum hydride in Wiktionary, a free dictionary. Using LiAIH4. Organic synthesis. Lithium Tetrahydridoaluminat - Connection Summary (CID 28112). PubChem. Lithium Tetrahydridoaluminat. WebBook. Nist. A sheet of data on material security. Cornell
University. Archive from the original on March 8, 2006. Hydrohyde Information Center. Sandia National Laboratory. Archive from the original on May 7, 2005. Reaction to the abbreviation (PDF). The teaching staff is the 4th year. University of Birmingham. Archive from the original (PDF) dated May 23,
2016. Extracted from the
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