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alkynes can be oxidized gently or strongly depending on the reaction environment, similar to alkenes, but due to their less stability alkynes require gentler reactions conditions to form products such as vicinal dicarbonyls in neutral permanganate solution. In a lightly basic environment, alkene reacts with permanganate to form vicinal dialcohols.
During strong oxidation using ozone or basic potassium permanganate, the alkyne is cleaved into two products and it is important to consider acid-base chemistry of the product in the reaction solution since at least one of the reaction products is a carboxylic acid. The generic reactions are summarized below for different oxidative conditions - gentle

or strong. Gentle Alkyne Oxidation Strong Alkyne OxidationThe stereochemistry of the product resulting from the syn addition is crucial in determining its identity. = ================================== glkyne triple bond similar chemistry carbon-carbon triple bond double bond additions oxidations C=C triple bond acetylenes
alkene reactions alkyne derivatives C-H acidic = bond hydrogens alkane oxidation alkenes glycols hydroxylation carboxylate salts acids alkaline neutral conditions permanganate aqueous solutions keto-aldehyde acid cleavage acetate propionate ions dilute acid carboxylic carbon dioxide ozonolysis hydrolysis carboxylic acids potassium permanganate
KMnO4 acidic workup vicinal dicarbonyls aldehyde oxidation H2CrO4 NaClO Markovnikov addition ketones carbonyl groupalkynes oxidized with O3 and KMnO4 ================================___ Alkynes can be oxidized to form carboxylic acids, CO2, and 1,2-diketones with ozone (O3) and potassium permanganate (KMnO4). The

products depend on the structure of the alkyne and reaction conditions. Oxidative Cleavage of Alkynes via Ozonolysis Internal alkynes can be cleaved into two carboxylic acids, while terminal alkynes produce a single equivalent of CO2 and a chain-shortened carboxylic acid. The C-H bond is oxidized further to form carbonic acid, which gradually loses
CO2. Cleavage of Alkynes With Permanganate (KMnO4) Under certain conditions, KMnO4 can break apart internal alkynes into carboxylic acids and chain-shortened carboxylic acids with one equivalent of CO2. This reaction requires strongly basic or acidic conditions. Formation of 1,2-Diketones From Alkynes C-C triple bonds can be directly
converted into 1,2-diketones under certain conditions using KMnO4 or other oxidants like OsO4.0zonolization of Triple Bonds: A Historical Review =================================== The o0zonolysis of triple bonds has been a topic of interest in organic chemistry for several decades. One of the first published studies on this
subject, which reported yields ranging from 45-60%, was conducted by Hurd and Christ (1936). This study laid the groundwork for further research into the mechanisms and applications of ozonolysis. In recent years, researchers have explored various methods for transforming alkynes to carboxylic acids via CC bond cleavage. For example, Kollea
and Batra (2016) reviewed the historical development of carbon-carbon triple bond cleavage reactions, including ozonolysis and other reagents such as KMnO4. The isolation of 1,2-diketones from the ozonization of disubstituted acetylenes has also been a subject of interest. Jacobs (1936) reported on the synthesis of this class of compounds using
ozonolysis. Ozonolysis of unsymmetrical acetylenes has also been studied by Bailey et al. (1962), who explored the application of this reaction in synthesizing alpha-diketones. More recently, researchers have applied alkyne ozonolysis to obtain 1,2-diketones, as exemplified by the work of Alterman et al. (2020). This approach has been used to
synthesize a range of compounds with potential biological activity. In addition to these applications, researchers have also investigated the mechanisms underlying the ozonolysis of alkynes and diphenylacetylene. Jackson and Hull (1976) proposed a mechanism for the formation of carboxylic acids from diphenylacetylene, while Newman (1952)
demonstrated that actylenes can be oxidized to diketones at mildly basic pH. Finally, researchers have also explored the use of potassium permanganate oxidations to convert terminal olefins and acetylenes to carboxylic acids. Krapcho et al. (1977) reported on this approach, which has been used to synthesize a range of compounds with potential
biological activity. Overall, the ozonolysis of triple bonds remains an important area of research in organic chemistry, with significant implications for the synthesis of complex molecules and their potential applications in fields such as medicine and materials science.
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