Preparative Methods: imidazolin-2-one is commercially available but expensive (> $100 g -1 ). However, straightforward syntheses have been developed from inexpensive starting materials (see further). Handling, Storage, and Precautions: use only in a chemical fume hood and store in closed vessel at room temperature. Imidazolinone is harmful if swallowed.

Preparative Methods. Imidazolin-2-one can be easily prepared from affordable commercial starting materials by either one of the two following strategies:

• Reduction of hydantoin by DIBAL-H (eq 1). (2)

Imidazolin-2-one is a versatile building block for organic chemists. It has mainly been employed to reach substituted vicinal 1,2-diamines or cyclic ureido moieties through selective functionalization of the electron-rich carbon-carbon double bond.

Cycloadditions.

Cycloadditions are often performed with 1,3-diacetyl-2-imidazolone [20212-13-9] 𝟒 for solubility issues. Under photochemical conditions using acetone as a solvent and a photosensitizer, several diazabicyclo[3.2.0]heptanones have been prepared. 𝟓 The Whitney group identified the tricyclic product resulting from a (2+2) cycloaddition with 3,4-dihydro-2-methoxy-2H-pyran as a key intermediate for their (±)-biotin synthesis (eq 3).

𝟔 NAc AcN O NAc AcN O O OMe NAc AcN O H H H H NAc AcN O H H AcN NAc O H H NAc AcN O NAc AcN O hv, acetone + 77% (-60 °C) 71% (-65 °C) 79% (rt) mixture of 4 diastereomers 23% (rt) (3)
Alternatively, thermal (4+2) cycloadditions have been found to occur with a narrow range of diene partners. Harsh conditions (200 • C, excess diene) are required for cyclopentadiene, anthracene, 𝟕 o-quinodimethane, and isobenzofuran 𝟖 to react with 1,3-diacetyl-imidazolin-2-one and furnish polycyclic adducts (Scheme 1). Imidazolin-2-ones are described to be less reactive in (4+2) cycloadditions than other quant.

Scheme 1

Imidazolin-2-one has been involved in a Povarov reaction in the presence of electron-deficient aza-dienes formed in situ from anilines and aldehydes. A catalytic amount of scandium triflate as a Lewis acid triggered the formation of tetrahydroquinolines that have been obtained with no diastereoselectivity (eq 4).

𝟏𝟎 NH HN O H 2 N N H R NH HN O H H MeCN, 50 °C + + dr = 1:1 O H R R = COOEt R = 4-CF 3 C 6 H 4 81% 58% Sc(OTf) 3 (20 mol %) (4) 
C-H Activation. In order to access substituted 1,2-diamines or cyclic ureido moieties, arylation and vinylation have been developed in the presence of aryl iodides or vinyl bromides by action of a Pd II catalyst. Mechanistic studies revealed a C-H insertion mechanism. The synthetic potential of this transformation has been exploited in total synthesis of the tetracyclic dibromophakellstatin in five steps from imidazolin-2-one (eq 5). Imidazoline-2-one As a Vicinal 1,2-Diamine Synthon. Although this first strategy is not step-economical, it constitutes a reliable pathway to a wide variety of trans-1,2-diamines. A chiral building block N-acylated with (1S,2R)-2-methoxy-1apocamphanecarbonyl chloride (MAC-Cl) and bearing a 1,2dimethoxyethylene could be prepared in seven steps from imidazoline-2-one via a debromination step followed by a chiral resolution. Four additional steps are then required to install the two stereocenters via two distinct nucleophilic additions. Organocuprates, allylsilanes, and cyanides can play the role of the nucleophile. Hydrolysis of the carbamate moiety in the presence of barium oxide delivers the threo diamines (eq 6). 

i-BuMgBr CuCN, LiCl BF 3 •OEt 2 NMAC HN O i-Bu OMe 1. TsCl, n-BuLi, THF NH TsN O i-Bu OMe 2. BnSH, n-BuLi, THF NH TsN O i-Bu Allyl NHBoc TsHN i-Bu Allyl 1. Ba(OH) 2 •8H 2 O, EtOH, H 2 O 2. (Boc) 2 O, Et 3 N, CH 2 Cl 2 71% AllylTMS BF 3 •OEt 2 CH 2 Cl 2 98% THF 74% (6) 
A more step-economical route to these 1,2-diamines relies on the addition of radicals derived from xanthates across the carboncarbon double bond of the imidazoline-2-one moiety. The Zard group exploited the xanthate transfer radical process to achieve bis-functionalization of 1,3-diacetyl-4-imidazolin-2-one. The resulting xanthate can then participate in a second addition to an unactivated alkene, leading to a vast array of trans-1,2-diamines after a final reductive dexanthylation step (eq 7). 𝟏𝟑 A similar strategy allowed the formation of azaindanes bearing a cyclic urea moiety. 

Imidazoline-2-one As a Monomer for Polymer Synthesis. Radical addition across the imidazoline-2-one carbon-carbon double bond was also exploited for the first synthesis of poly(methylene amine), a polymer bearing a very high 1:1 carbon:nitrogen ratio. Prior, bis-acetylation of imidazoline-2-one was necessary as the lower melting point of 1,3-diacetyl-4-imidazolin-2-one (103 • C) allowed bulk polymerization of the monomer. Under these conditions, a reasonable number average molar mass M n can be reached. 𝟏𝟓 Comparatively, the use of acyclic cis-N,N ′ -1,2-diaminoethylene yielded low molecular weight materials and the cyclic structure of imidazoline-2-one was crucial to enhance the reactivity of the double bond (eq 8). 
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 3 H 4 N 2 O (MW 84.08) InChI = 1S/C3H4N2O/c6-3-4-1-2-5-3/h1-2H,(H2,4,5,6) InChIKey = AICIYIDUYNFPRY-UHFFFAOYSA-N Useful reagent for the construction of vicinal 1,2-diamines or cyclic ureido moities Alternate Names: Imidazolin-2-one. Physical Data: white solid, Mp 240-242 • C. 𝟏 Solubility: soluble in hot water, DMSO.

  1,2-diheteroethylenes such as vinyl carbonate or 4-oxazolin-2-ones. 𝟗
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1,3-DIHYDROIMIDAZOLONE