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Abstrocl: Tbe reductive homo-couplmg of 2-eryl-2-oxezdmium salts wes achieved by reduction with Zn-CTMS. 
ekaroreduction with zinc a~&, or direct electroreduction. The home-coupled products were wtwated to adikctms. 

Oxaxolines are inert to the Grignard reagents or some reducing agents lie NaBH4 and LiAlIQ, and are 

therefore used to protect carboxylic groups. 2 On the other hand, it has been reported that the reduction of 2-a@- 

2-oxaxolines with DIBAL.3 diborane.4 sodium.5 or electrochemical method6 yields ammo alcohols and the 

reduction of oxaxoliiium salts with NaBH47 or electrochemical methods forms oxaxolidines which can be 

transformed to the corresponding aldehydes upon acidic hydrolysis. So far, the reductive homo-couplmg of 

oxaxolines or oxaxolmium salts has, however, been unknown. 9 We wish to report herein a hitherto unknown 

reductive homo-coupling of 2-aryl-2-oxaxolinium salts and its utilization as a new route for the synthesis of u- 

diketones (eq 1). 

First, the reduction of 2-phenyl-3.4.4trimethyl-2-oxaxolium iodide la in DMF with zinc powder was found 

to be very slow even at an elevated temperature. Since it has been known that chlorotrimethylsilane (CTMS) 

activates zinc powder,* * the reduction with zinc was carried out in the presence of CTMS (method A)12 and the 

home-coupled product 2a was obtained in 84% yield. As the electroreduction using zinc as the anode is another 

known method to generate activated zinc, 13 the electroreduction of la with zinc anode and cathode (method B)t4 

was also studied and found that it gave almost the same yield of 2a as the method A. When the electroreduction 

was carried out using platinum as the anode in stead of zinc, the yield of 2a decreased (33%) and the unchanged 

la was recovered. This result suggests that the direct electron transfer from the cathode to la is slow. 

The results of reductive homo-coupling of other 2-aryld-oxaxoliiium salts are summarized in Table 1. The 

2-aryl-2-oxaxolinium salts having an electron withdrawing substituent on the p-position of the aryl group gave the 

corresponding homo-coupled products in good yields (runs 2 and 3). The reduction with method A was 

considerably disturbed by an electron donating group on the aryl group (runs 4 and 5). 2-Aryl-3-methyl-2- 

oxaxolinium triflates also gave the homo-coupled products in moderate yields (runs 6 and 7). 2-Alkyl-2- 

oxaxolinium salts could not be reduced due to their more negative reduction potential than 2-aryl-2-oxaxolium 

salts.16 
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Table 1. Reductive Coupling of 2-Aryl-3-methyl-2-oxaolinium Salts 1 

Method A, B 

Run 
Oxazolinium Salts 1 % Yield of P (df/meso)b 

Ar R x Method A MethodB 

1 la Ph Me I 2a a4 (73827) 84 (76/24) 

2 1 b p-MeO,CC,H, Me I Pb 66 (93/7) 75 (93/73 

3 Ic p-CIC,H, Me I 2c 76 (67l33) 61 (68132) 

4 Id p-MeC,H, Me I 2d 33 (67/33) 70 (66/32) 

5 le p-MeOC,H, Me I 28 0 43 (-7) 

6 If Ph H OTf 2f 41 @o/20) 54 mm 

7 1g p-CICBH, H OTf 2g 59 @O/20) 69 (54146) 

a isolated yields. b. Determined by ‘H NMR spectra. See ref. 15. 

The reduction of a chiral oxaxolinium salt lh gave the homo-coupled product 2h17 as a single stereoisomer 

(eq 2). Although the stereosttucture could not confidently be determined, the structure shown in eq 2 seems 

reasonable in view of the steric hindrance of substituents on the oxaxolinium ring. 

method A 

lh 2h 37% (single isomer) 

Although the salts (3) of 2-aryl-4,4-dimethyl-2-oxazolines with trifluoroacetic acid could not be teduced by 

the methods A and B, the electroreduction (method C)ts of 3 with the usual electrode gave the corresponding 

home-coupled products 4 in moderate yields (Table 2). 

Despite the fact that oxaxilidines are easily hydrolyzed to the corresponding ketones by treatment with 

aqueous oxalic acid,m the homo-coupled products 2a-2e could not be hydrolyzed under any acidic condition. On 

the other hand, the products 2f, 20, and 4a-4d were easily converted with high yields to the corresponding a- 

diketones by treatment with 1N HCl . (eq 3). 

2f, 2g, 4a-4d 

1N HCI 
w 

reflux l-2 hr 
(3) 

80-90% 
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Table 2. Electroreductive Coupling of 2-Aryl-2-oxaxolinium Salts 3 

3 4 

Run 

1 

2 

3 

4 

Al 

Ph 

p-Me0,CC6H, 

P-WH, 

P-MG,H, 

4a 

4b 

4c 

4d 

% YiekP Dsb 

51 (79/21) 

57 (7W4) 

55 (>95/5) 

34 (65135) 

a Isolated ylalds. b. Diastereomeric ratios determined by ‘H NMR spectra. 3ee ref. 19. 
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