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Synthesis of phosphabenzenes, phosphorus analogs of benzene, 1,2) and 2,6- 

diphenyl-1-aza-4-phosphabenzene 3) were reported. In this report, we should like 

to report synthesis of a derivative of the 1,4_diphosphabenzene. 

Treatment of 2,3,5,6,7,8-hexakis(trifluoromethyl)-l,4-diphosphabicyclo- 

[Z.Z.Z]octa-2,5,7-triene (1)4) with rhodium trichloride (0.4 eq,) in methanol at 

room temperature for several days gave 2,3,5,6,7,8-hexakis(trifluoromethyl)-7- 

methoxy-1,4-diphosphabicyclo[2.2.2]octa-Z,5-diene (II) in 55% yield, mp 68-70' 

(colorless crystals from n-pentane); ir (KBr) 1600 cm-l; uv (MeOH) 243 (E= 

1650), 332 nm (1010); 'H-nmr (CDC13)6 3.37 (3H, s, OCH33, 2.8 (lH, q, CH, JHF = 

9Hz 

the 

386 

(II 

; "F-nmr (CDC13)5) ppm -4.8 (15F, m), 3.6 (3F, m). To our great interest, 

mass spectrum of II shows no peak of molecular ion but shows peaks of m/e 

[corresponding to 2,3,5,6-tetrakis(trifluoromethyl)-l,4-diphosphabenzene 

)] and 194 [corresponding to 1,1,1,4,4,4-hexafluoro-2-methoxybutene-2 (IV)]. 

This fact suggests that II could be a precursor of III. Actually, III and IV 

were obtained by refluxing II in hexane solution in a stream of argon. Compound 

IV was collected in a trap connected to the top of the reflux-condenser and 

cooled at -78". Compound III was obtained in the hexane solution in the reaction 

vessel. The structure of IV was determined by comparison of the 'H- and "F-nmr 

spectra with those of an authentic sample, 6) Small coupling constant of the two 

CF3 shows that IV is trans form. The uv spectrum of III shows a strong peak at 

282 nm (L>4000-5000 in hexane). It is impossible to measure the accurate h 

value because of the unstability of III. The lg F-nmr signal of the four equiva- 

lent CF3 groups appears at -6.6 ppm (JpF = 66 Hz). The mass spectrum of III 

latively weak molecular ion after evaporation of hexane in argon stream shows re 
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(m/e 386) and a strong peak (m/e 317 (Mf-CF,)). The datum of ,the uv spectrum 

suggests that the structure of III is that of 1,4_diphosphabenzene. 

This suggestion is supported by the reaction of III with hexafluoro- 

butyne-2, dimethylacetylene, and dimethylacetylene dicarboxylate to give 1:l 

adducts of I, V, and VI, respectively. V: mp 152.5-15~3~ (colorless crystals by 

sublimation); ir (KBr) 1600, 1640 cm -l; uv (MeOH) 272 (E = 860), 326 nm (610); 

'H-nmr ((CD3)2C0)d 2.43 (6H, d, Me, JpH = 43 Hz); lgF-nmr (CD3)2C0 ppm -6.3 

(12F, d, JpF = 37 Hz); mass spectrum m/e 440 (M+); high mass spectrum calcd for 

C12H6F12P2 439.975, found 439.975. VI: mp 108-110' (pale yellow crystals by 

sublimation); ir (KBr) 1600, 1740 cm-'; uv (MeOH) 317 nm (shoulder); 
1 H-nmr 

(CDCl,)S 3.90 (6H, 5, OMe); "F-nmr (CDC13) ppm -6.6 (lZF, d, JpF = 40 HZ); 

mass spectrum m/e 528 (M+); high mass spectrum calcd for C14H6F1204P2 527.955, 

found 527.953. These results are comparable to the reaction of phosphabenzenes 

with acetylenes to form the corresponding 1-phosphabarrelene compounds. 7) 

HF3 reflux F3C P Cb H 

-i?[3C%‘CF3 +,c>=‘:i3 

? 
I, X= CF3 ( 52%) 

C 
III + F in V, X=CH3 ( 79”/0) 

k n-Hexane VI, X = COOCH3 ( 51”L) 
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