N-Alkoxyimidazolylidines (NOHCs): A new class of highly nucleophilic carbenes
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Arduengo carbene and some of its analogues
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Synthesis of imidazolium salts
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Synthesis of imidazolium salts
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Synthesis of imidazolium salts
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13C NMR of NOHC 4
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13C NMR of NOHC 4
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Comparison of 13C NMR chemical shifts between novel 4 and known carbenes.
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Synthesis of NOHC-AuCl complex
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Molecular structure of NOHC-AuCl complex
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13C NMR of NOHC-AuCl complex
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Comparison of 13C NMR chemical shifts between 10 and known NHC-AucCl

complexes.
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Table 1. 13C NMR Data for [Au(NHC)Cl] Complexes
complex solvent Oc(Au—C(1)) dc(NHC) ref solvent Adg Oc(NHC-HCl)= solvent Ade
[Au(IMes)CI] (10) CDCl; 173.4 219.7 17 CsDs 46.3 134.76 DMSO-dg 38.6
[Au(SIMes)CI] (11) CDCl3 195.0 243.8 18 CsDg 48.8 160.2 DMSO-dg 34.8
[Au(IPr)Cl] (12) CD:Cl; 175.1 220.6 18 CsDg 45.5 132.22 DMSO-dg 42.9
[Au(SIPr)Cl] (13) CDCly 196.1 244.0 18 CsDg 47.9 160.0 DMSO-dg 36.1
[Au(IPrMe)Cl] (14) CDCly 166.0 207.9 19 CsDs 41.9
[Au(IMe)Cl] (15) CDsCly 168.4 213.7 19 CsDs 45.3
[Au(ICy)CI] (16) CDsCls 168.0 210.1 20 CsDg 42.1 134.51 DMSO-dg 33.5
[Au(IAd)CI] (17) CD:Cls 166.3 211.4 17 CsDg 45.1 132.11 DMSO-dg 34.2
[Au(ITPh)CI] (18) CDCl; 167.8 135.26 DMSO-dg 32.5
[Au(1tBu)Cl|? CDCl; 168.2 213.2 21 CsDs 45.0 132.7 DMSO-dg 35.5
[Au(Mesz-imy)ClJ¢ DMSO-dg 169 213.7 22 CsDs 44.7
Ni(CO)s(IMes) CsDs 198.73 219.7 17 CsDs 20.97 134.76 DMSO-dsg 64.0
Ni(CO)s(SIMes) CsDs 220.40 244.0 18 CsDsg 23.6 160.2 DMSO-dg 60.2
Ni(CO)s(IPr) CgDs 198.21 220.6 18 CsDg 22.39 132.22 DMSO-dg 66.0
Ni(CO)3(SIPr) CsDs 223.16 244.0 18 CsDs 20.84 160.0 DMSO-dg 63.2
Ni(CO)s(ICy) CsDs 199.48 210.1 20 CsDs 10.62 134.51 DMSO-dg 65.0
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Synthesis and resonance forms of carbene-selenium adducts
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’7Se NMR downfield shift: m-acceptor ability
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Comparison of 775¢ NMR chemical shifts between NOHCSe and known carbene adducts.
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15N NMR shifts of NOHC-selenium adducts
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Summary

- First synthesis of free 3-alkoxyheterocyclic carbene;

- Synthesized free NOHC has the most upfield 13C NMR shift of literature known
imidazolylidenes;

- The structure of isolated NOHC-AuCl complex shows clear influence of alkoxy
moiety on imidazolylidene geometry;

- 77Se and >N NMR measurements of NOHC-Se adducts point at strong o-donor

properties, while somewhat lowering m-acidity.




Outlook

- Synthesis of NOHC-metal complexes an investigation of possible applications;
- Testing the NOHC analogues to commercially available ligands (IMes, IPr, etc.) in
common reactions as ligands and organocatalysts;

- Further investigation of NOHC properties.
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