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NOVEL PENTAFLIIURUPHENYL HYPERVALENT IOUINE REAGENTS 

Robert M. Moriarty, Raju Penmasta and Indra Prakash 

University of Illinois at Chicago, Department of Chemistry, Chicago, IL 60607 

Summary The novel C,FsI(OH)OTs has been synthesized and shown to undergo ligand 
exchange with C,H,I, iodonium ylide formation with dimedone and iodonium salt formation 
with anisole. 

Koser's reagent [hydroxy(tosyloxy)iodo]henzene,1-3 C6H5I(UH)UTs, has heen used 

widely for the synthesis of cis vic-bis(tosyloxy)alkanes,4*5 tosyloxylactones,6 and a- -- 
tosyloxyketones.7 Also ligand transfer between C6H5I(OY)OTs and RC6H41 to form new 

[hydroxy(tosyloxy)iodoJarenes has been standardized.8 We now report the synthesis and 

reactions of the fluorinated analog of this valuable reagent, namely, 

[hydroxy(tosyloxy)iodolpentafluorobenzene, C6FbI(OH)OTs (2). As shown in Scheme 1 

reaction of [ibis-trifluoroacetoxy)iodo]pentafluorobenzeye (l_)g with p-TsOH/CH3CN 

yields L, and the mesyloxy analog, 

r.t).lO 

?a_, can be made in a similar way (MsOH, CH~CN, 

Three classes of reactions of 2 represented in Scheme 1 are (A) ligand transfer 

2 + 2, (b) pentafluorobenzene aryliodonium salt formation J_ +L, and (5) iodonium ylide - 

formation 2 + 6 via 5 - - - _' The novel pentafluorophenyl iminoiodanes 7a and 7b were also -- 
made from 1 -* 

Ligand exchange is an extremely important route for the synthesis of 

[hydroxy(tosyloxy)iodo]arenes8 and we expect that the example 2 + 3 may he extended to -- 
other synthetically desirable systems. Formation of pentafluorophenyl(anisyl)iodonium 

p-toluenesulfonate (i)ll is representative of a general route to unsymmetrical 

pentafluorophenyl iodonium salts which may be valuable substrates for aromatic 

nucleophilic displacement.12 The novel class of pentafluorophenyliodonium ylides 

available by the route 2 + 5 + 613 --- should enable a detailed study of the chemical 

behavior of iodonium ylides to be executed. Of particular interest is the mechanism of 

thermal decomposition14 as well as new synthetic reactions based on this decomposi- 

tion.15 
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HO-I-OTs HO-I-OTs 

B;R=p-CH, 

7_b;R= p-CH, 

i) j+X3C6H4S03H/CH3CN, r.t. 

ii) C6H51/CH3CN, r.t., 24hrs. 

iii) CSH5OCHS/CH$OOH, r.t. 

iv) dimedone/CHClg, r.t. 

v) aqueous K2C03 

vi) RCSH4S02NH2, KOH/MeOH, 0°C 

Scheme 1 

N-Tosyliminopentafluorobenzene iodinanes (7a and 7b)'" are of interest in - - 

connection with possible nitrene type reactions and in nitrogen atom transfer catalyzed 

by cytochrome P-450.17. Thermal decomposition of 7a yielded o-toluenesulfonamide (5) - 

and none of the sultam j_ (Scheme 2). This result is similar to the course of thermal 

decomposition of N-tosyliminophenyliodinane to yield p-toluenesulfonamide.lX 
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Scheme 2 vi) toluene, A, 1 hr 

riork on further synthetic transformations using 1 is in progress and results will 

be c.xnmun-cated in the near future. 

We thank the National Science Foundation for support of this work (Grant CHE- 

8605980). 

References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

0. Neiland and B. Karele, *I. Org. Chem. USSR (Engl. Transl.) a, 889 (1970). 

G. F. Koser and R. H. Wettach, J. Org. Chem.,g, 1476 (1970). 

G. F. Koser, R. H. Wettach, %I. M. Troup and B. A. Frenz, J. Org. Chem., 3, 3609 

(1976). 

G. F. Koser, L. Rebrovic and R. H. Wettach, J. Ory. Chem., 46, 4324 (1981). 

G. F. Koser and L. Rebrovic, J. Org. Chem., 2, 2462 (1984). 

M. Shah, M. J. Taschner, G. F. Koser and N. L. Rach, Tetrahedron Letters,z, 4557 

(1986). 

G. F. Koser, A. G. Relenyi, A. N. Kalos, L. Rebrovic and R. H. Wettach, J. Org. 

;, 47, 2487 (1982). Chem 

G. F. Koser and R. H. Wettach, J. Ory. Chern.,& 1542 (1980). 

M. Schmeisser, K. Oahmen and P. Sartori, Chem. Ber., (1967), 100, 1633. 

p-TsOH (1.9 y, 10 mmol) in CH3CN (25 ml) was added to a stirred solution of 

C,F,T(OCOCF3)2 (L)' (2.6 g, 5 mmol) in CH3CN (15 ml) at r.t. The resulting 

colorless solution changed to pale yellow and a white solid separated out of 

solution over a 15 min period. This solid was collected, washed with CH3CN and 

then Et20 to yield 2, 2.2 g (91%) m.p. 186-88', NMR (CDCl3 and DMSO.d6) 5 2.4 (A, 

3H, 3) 7.27 and 7.67 ppm two doublets, 4i, aromatic protons. The mesyloxy 

analog, 2a had m.p. 124-126'C and 3 at 6 2.6 ppm. - 



880 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Aniscle (0.27 g, 2.5 mmol) was added with stirring to a solution of 2 (1.2 g, 2.5 

mmol) in acetic acid (10 ml). The solution was stirred at room temperature for 30 

min. Ether (25 ml) was added to the solution to yield a solid which was filtered 

and washed several times with ether to yield 4_, 1.3 g (9X), m.p. 176-177'; NMR 

(DMSO-d6) 6 2.3 (s_, 3H, 3), 3.7 (2, 3H, 0%)) 6.7-8.1 (11, GH, aromatic 

protons). 

For an excellent review of nucleophilic displacement upon diaryliodonium salts see 

G. F. Koser in "The Chemistry Functional Groups," Patai, S.; Editor, John Wiley 

1983: Chap. 25, Halonium Ions, pages 1286-1310. 

A solution of dimedone (0.35 g, 2.5 mmol) in chloroform (5 ml) was added with 

stirring to a mixture of 2 (1.2 g, 2.5 mmol) in chloroform (20 ml). The resulting 

yellow solution was stirred at room temperature for 15 min. During this time, a 
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