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ABSTRACT


Cross coupling reactions of 3,4,5-I3C6H2NO2 (1), 3,4-Br2C6H3NO2 (9a), and 3,5-Br2C6H3NO2 (9b) with p-CH3C6H4C∫CH (Pd/CuI) in amine solvents gives the three-tailed O2N-3,4,5-C6H3(C∫C-4-C6H4CH3)3 (4) and two-tailed O2N-3,4-C6H3(C∫C-4-C6H4CH3)2 (10a) and O2N-3,5-C6H3(C∫C-4-C6H4CH3)2 (10b) products.  These are subsequently converted to air sensitive dendrimer like "super size" phosphines P(3,4,5-C6H3(CH2CH2-4-C6H4CH3)3)3, P(3,4-C6H3(CH2CH2-4-C6H4CH3)2)3 (g) , P(3,5-C6H3(CH2CH2-4-C6H4CH3)2)3 (h).  1,3,5‑tribromobenzene gives the phosphine P(3,5-C6H3(C∫C-4-C6H4CH3)2)3 in two steps.


Reactions of [(5-C5Me5)Re(NO)(NCCH3)(CO)]+ BF4- (21+ BF4-) with P(4-C6H4CH3)3 (b), P(4-C6H4-t-C4H9)3 (c), P(4-C6H4C6H5)3 (d), P(4-C6H4OCH3)3 (e), P(C6H11)3 (f), g, and h and subsequent reductions give (5-C5Me5)Re(NO)(PR3)(CH3) (24b-h).  Complexes 24a-d,f,g are oxidized with Fc+ PF6-, Fc+ SbF6-, or AgPF6 in CH2Cl2 to give persistent radical cations.  The crystal structure of (5‑C5Me5)Re(NO)​(TCNE)(CH3) is determined.


Reaction of 24b with HBF4∑OEt2 (-45 °C, PhCl), then HC∫CH and subsequent deprotonation with t-BuOK gives (5-C5Me5)Re(NO)(P(4-C6H4CH3)3)(C∫CH) (36b).  Reaction of 36b with Cu(OAc)2 (1.5 equivalents, 80 °C, pyridine) gives the homocoupled C4 complex (5-C5Me5)Re(NO)(P(4‑C6H4CH3)3)(C∫CC∫C)((4‑C6H4CH3)3P)(ON)​Re(5-C5Me5) (37b).  Complex 37b is oxidized with AgSbF6 (1 equivalent, toluene) to give the mixed valence radical cation 37b+ SbF6- and AgSbF6 (2.5 equivalents, toluene) to give the dication 37b2+ 2SbF6-.  Reactions of 24b-d,g,h and HBF4∑OEt2 (-45 °C, PhCl) followed by addition of HC∫CC∫CSi(CH3)3 and subsequent deprotonation with t-BuOK give (5‑C5Me5)Re(NO)(PR3)(C∫CC∫CSiMe3).  These complexes are desilylated with wet n-Bu4N+ F-/THF, and coupled (Cu(OAc)2, 1.1-1.5 equivalents, 50-80 °C) to give ReC8Re complexes (5‑C5Me5)Re(NO)(PR3)(C∫C)4(R3P)(ON)Re(5-C5Me5) (42b-d,g,h).


Reaction of (5-C5Me5)Re(NO)(PPh3)(C∫CC∫CSiMe3) and (5-C5Me5)Fe​(2‑dppe)(Cl) (58) (KPF6, 18-Crown-6, MeOH/THF) (dppe = Ph2PCH2CH2PPh2), gives (5-C5Me5)Re(NO)(PPh3)(C∫CC∫C)(2-dppe)Fe​(5‑C5Me5) (60).  Reaction of 60 with Fc+ PF6 (1 equivalent, CH2Cl2) gives the mixed valence radical cation 60+ PF6-.  Reactions of (5‑C5Me5)Re(NO)(PPh3)(C∫CC∫CC∫CH) or (5‑C5Me5)Re(NO)(PPh3)​(C∫CC∫CC∫CC∫CH) with 58 (KPF6, t-BuOK, MeOH/THF) give C6 and C8 complexes (5‑C5Me5)Re(NO)(PPh3)(C∫CC∫CC∫C)(2-dppe)Fe(5-C5Me5) and (5‑C5Me5)Re​(NO)(PPh3)(C∫CC∫CC∫CC∫C)(2-dppe)Fe(5-C5Me5).

