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Absbvut: 2,4-Di-r-buryld-(~t~l~‘m)~ylp~sp~dimcrlrylamino)plru?ylph dichloride was prepared from 2-bromo-3Wi-t- 
batyl-N&dbne@kiline. The dichloride was then converted to the comqnmding diphosphene. The reaction qf 
the diphosphcne with sulfur or seleriwn in triethylamine afforded 2.4di-r-bPlyr-6-(dirrcrhykmrino)- 
pheayldWawphosphorane cv disekaoxophosphorane, respectively, as a very stable cmaad and the diselemxo- 
phosphorane was &selenated with hexame~hyiphosphorouv wiandde to give selemxopiwsphine. 

Compounds with low coordinated heavier main group elements such as phosphorus can be kinetically 

stabilized by bulky substituents (steric protection).’ 2,4,6_Tri+butylphenyl group (hereafter abbreviated to 

Ar) is one of the typical bulky protecting groups’ and by utilizing this substituent we and others have 

successfully prepared various types of low coordinated tervalent phosphorus compounds such as 

diphosphenes, phosphaalkenes, phosphacumulenes, and phosphaalkynes. Low coordinated hypervalent 

phosphorus compounds of chalcogenophosphine type ($X3 coordination state) or monomeric metaphosphate 

type (uV coordination state) sm of current interest. ’ The latter species am particularly important with respect 

to ATP hydrolysis. Using the Ar group, some u3J..” coordinated phosphorus species such as dithioxo- 

phosphorane3 and diselenoxophosphorane4 have been isolated as thermally stable compounds, although they 

am sensitive to moisture and/or air. 
Me 
k 

‘Me 

During the comae of our studies on unusual organophosphorus compounds, we have examined 2,4-di- 

z-butyl-6-methylpheny1,5 2,6-di-t-butylphenyl,6 and 2,4,6_tri-r-pentylphenyl’ groups as protecting auxiliary to 

evaluate the stabilization effect of substituents at the orrho positions of the groups. We now report the 

utilization of 2,4-di-t-butyl-6-(dimethylamino)phenyl group (hereafter abbreviated to Mx from 

“octaaethylxylidine”) as a new protecting group, where one of the or&o r-butyl groups in tbe Ar is replaced by 
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dimethykmino 8rxntp.8 The Mx group is expected to be bulky enough to contribute to kinetic stabikation. In 

addition, the o-dimethylamino group may show an electronic effect on stabilization because the lone pair 

electrons may affect the &local&d %-system through bond or space. Consequently, the substitucnt Mx can be 

considemda’hybrid’pmmctinggmupof bothkincdcandthcrmodynamiceffect 

2-Bromo-3.5-di-z-bu~l-~~-~~ylanili <1)9 was pmpmd by methylation of 2-brom*3,5-di-t- 

butylaniline.10 Tmatmcnt of 1 with butyllithium and phosphorus trichloridc gave 2,4-di-r-butyl-6- 

(dimethylamino)phcnylphosphonous dichloride (2): 31P( ‘H) NMR (81 MHZ, THF + C&j) 8 = 154.9. 

Because of the instability, 2 was used for subsequent reactions without purification. Quenching of 2 with 

methanol gave methyl 2,4-d&r-butyl-6(dimethylamino)phenylphosphinate (3) in 48% yield (based on 1) after 

silica-gel column chromatogtaphy.tt 

1 (=MxBr) 
M&j \“, 4 h:;N Mx;Q 

Mx - 2A+h?+tW~ MxP(O)H(OMe) MxPH2 - MxP(O)H* 
Waphl - mm Bnw 

3 5 6 

12-Bis[2,4-di-r-bu~l-~(~mc~ylamino)phenylJdiphosphene (4) was prepared by addition of a THF 

solution of lithium naphthalenide to a ‘H-IF solution of 2 at -78 “CT. 4: 31P( ‘H) NMR (I’HP + C&j) 8 = 

428.2; MS(70 eV) m/z (ml intensity) 526 (M; 6), 294 (MxP2; 7), 264 (MxP+l; lOO), and 233 (Mx+l; 34); 

Founds m/z 526.3606. Calcd for C32H52N2P2: M, 526.3606. Au attempted purification of 4 by flash column 

chmmato8raphy (SQ) was not successful due to the decomposition during the chtomatographic treatment. 

The phosphonous dichloride 2 was mduccd to the primary phosphii 5 by lithium aluminum hydride. 

The @osphine 5 was partially oxidized with aerial oxygen to the cormsponding phosphim oxide 6 during the 

isolation process using silica-gel column chromatography.t2 

We have aheady reported the reaction of bis(2,4&ri-r-butylphenyl)diphosphene with elemental sulfur 

to 8ivc diphosphenc monosulfide which was matranged to the thiadiphosphiie by heat or light.13 However, 

the reaction of 4 (prepared from 0.33 mmol of 1) with elemental sulfur (0.78 mg-atom) in triethylamine (10 ml) 

at room temperanne for 1 day gave [2,4-di-t-butyl-6-(dimethylamino)phenyl]dithioxophosphorane 7 (24% 

yield based on 1). 7: Colorless crystals; mp 267-268 “C (decomp); tH NMR (200 MHZ, CD@) 6 = 1.34 

(9H, s, r-B@. 1.55 (9H, s, r-Bu). 3.25 (6H, d, ‘JPH = 7.3 Hz, NMe). 7.12 (HI, dd, 4JpH = 2.6 Hz and 4JHH 

= 1.5 Hs arom.), and 7.52 (lH, dd, 4Jp~ = 8.3 Hx and 4Jm = 1.4 Hz, atom.); 31P( ‘H) NMR (CDC13) 8 = 

170.6; 13Ci1H) NMR (50 MHz, CDC13) 6 = 31.2 (s, C&3), 35.8 (s, CMeg), 36.2 (s, CMeg). 47.0 (s, 

NMc), 111.3 (d, 3.I~ = 11.3 Hx, m-arom.), 126.4 (d, 3Jpc = 13.5 Hz, m-atom.), 139.5 (d. ‘Jpc = 95.5 Hz, 

ipso-arom.), 147.6 (s, arom.), 151.5 (d, 2Jpc = 3.2 Hz, arom.), and 157.7 (d, 2J~ = 2.8 Hz, arom.); UV 

(CH$l~ 259 nm (log e 3.9); IR (RBr) 2956,1479,1456,725. and 653 cm-l; mol wt (benzene) 345; MS (70 
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eV) m/z (ml intensity) 327 (M+; 64) and 294 (MxPS-1; 100); Found: m/z 327.1255. Calcd for Ct#i2@IPS2: 

M, 327.1244. The compound 7 was alternatively prepamd by the reaction of the phosphine 5 with elemental 

sulfur (20% yield based on 1). similarly to the case of the sulfurixation of 2,4,6-tri-f-bmylphenylphosphine.~ 

Similarly, the diselenoxophosphorane 8 was obtained (35% yield based on 1) by the teaction of 4 with 

seknimn in triethylamine at room temperature for 1 day. 8: Pale yellow crystals; mp 275-277 ‘T (decomp); 

tH NMR (CDC13) 8 = 1.33 (9H. s, r-Bu), 1.58 (9H, s, r-Bu), 3.20 (6H, d, ?IPB = 7.4 Hz, NMe), 7.07 (lH, 

dd?JPB= 2.7 Hx and ‘.IBB = 1.4 Hx, arom.), and 7.53 (lH, dd. ‘.IPB = 8.1 Hz and ‘5~ = 1.4 Hz, atom.); 

31P(tH) NMR (CDC13) 8 = 149.6 (accompanied with satellite d, ‘Apse = 819.6 Hz); “Se( tH) NMR (38 

MHZ, CDC13) 6 = 399.6 (d, ‘JPs, = 818.9 Hz); 13C[ ‘H) NMR (CDC13) 8 = 31.2 (s, Cu3), 31.5 (s, w3). 

35.8 (s. CMeg). 36.6 (s. CMeg). 46.6 (II, NM& 112.1 (d, 3Jpc = 9.7 Hz, m-atom.). 126.6 (d, 3Jpc = 12.6 

Hz, m-atom.). 139.5 (d. lJpc = 66.0 Hz, ipso-arom.), 148.2 (d, “Jpc = 3.8 Hz, arom.), 151.6 (d, 2Jpc = 

2.7 Hx, arom.), and 157.7 (d, 2Jpc = 2.7 Hz, arom.); LJV (CH2CI2) 248 (log e 4.2) and 286 mn (3.9); JR 

(KBr) 1454.980.582, and 478 cm-‘; mol wt (benzene) 466; MS m/z (rel intensity) 423 (M+; 37), 263 (M- 

2Se; 100). and 232 @I+-PSe2; 5); Found: m/z 423.0134. Calcd for Ct&&NPSe2: M, 423.0133. The 31P 

NMR spectrum of8 shows satellite signals around the phosphorus signal (d, relative intensity: 13.8%) due to 

“Se (natural abundance 7.58%). which indicates the existence of two equivalent selenium nuclei on one 

phosphorus atom supporting the diselenoxophosphorane structme. The relatively large coupling constants 

‘Jm observed for compounds 7 and 8 indicate that there is some interaction between the phosphorus atom snd 

the dimethylamino group involving lone pair, while the protons of o-r-butyl group did not couple with the 

phosphorus atom. Either compound 5 or 6 did not give any evidence of such interaction between the 

phosphorus and the dimethylamino protons. 

Attempted &sulfurization of 7 with either triphenylphosphine or hexamethylphosphorous triamide 

(HMPT) was not successful, in contrast to the reported results on the desulfurixation reaction of 2.4.6tri-r- 

butylphenyldithioxophosphorane with triphenylphosphine leading to the corresponding trithia- 

triphosphotkane. ” Apparently, 7 is more stable than its 2,4,6-tri-r-butylphenyl derivative probably because 

of the thermodynamic stabilization caused by o-dimethylamino group. On the other hand, the 

diseknoxophosphorane 8 was successfully deselenated with excess amount of HMPT to give the diphosphene 

4. Furthermote, the treatment of 8 with 1 mol equiv. of HMPT led to the formation of selenoxophosphine 9 

of $I3 type. 9: tH NMR (II-IF-&) 8 = 1.32 (9H, s, r-Bu), 1.38 (9H, s, r-Bu), 2.79 (3H, s, NMe), 3.09 

(3H, d, 5Jp~ = 5.5 Hz. NMe), 7.11 (lH, pseudo t, ‘J~H = ‘Jm = 1.6 Hz, arom.), and 7.45 (lH, pseudo t, 

‘Jm = ‘Jm =i 1.9 Hx, arom.); 31 P( t H) NMR (THF-dg) 6 = 399.0 (accompanied with satellite d, ‘Jpg = 

708.7 Hz, ml intensity 7.9%); “Se( ‘HI NMR (‘H-IF+) 8 = 521.3 (d, ‘JUST = 708.0 Hz). The compound 9 

was metastable and dispmpordonation reaction occurred in THF at mom temperatme for 1 day to give 4 and 8. 

This reaction might proceed via an oligomer of 9. Some minor signals were observed in the region of 

cyclopolyphosphines (8~ -50 to -100) by 31P NMR study during the ma&on, although the structures have not 

been characterized Attempts to trap 9 with dienes or as a metal complex am now in progress. 

8 
P(NMo& 

- MxP=se - 4 + 8 
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