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The (%3]Wittig sigmatropic aunt enjoys wide application iu orgauic synthesis? Of special value 

among many variants is the “enolate [2$]Wittig” ~gement that involves an enolate as the migrating 
terminus to eventually provide a-hydroxy-&alkyl carboxylic acid derivatives of biological and synthetic 

importance.2 Recently several asymmetric versions of the enolate [2,3]Wittig process have been developed 

which involve a cl&al enolate terminus generated from optically active substrates or auxiliaries (eq l)? 
However, no example has been qorted of the enw&selccrive version involving a chiral ligand-bound ester 

enolam4 Herein we wish to report the first example of the enantioselective version of the ester enolate 

[2,3]Wittig process (eq 2).5 The key to this success is the use of a chii borou enolate terminus containing a 

chiral bis-sulfouamide as the coutroller ligaud (L*). 

After several attemp&G we chose as a &ii &and on boron chi bis-sulfouamides, easily pmpared f&n 
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commcrclally available (1&!R)_1,2~~~~lo~~~a and (lR,2R)- 1,2diamino-I ~~~yk~~, 

and pmpamd the chlral boron reagents 3 and 4 from BBq and the chiral bls-sulf&naml&s aaxmiimg to the 

l.itera&m~.~ 

m we sh&d the tetmngemcnt of (01 using the horon reagents 3 and 4 (eq 3). mus, (E)-l was 

~tiwithaslightexcessof3or4inthe pmsenceof&NinCH$!l2at -U)bCtoafRmladiastenamric 
mlxtnm of the e~~tlo-cmiched a-hydroxy-@methyl ester 2 in moderate yields.* The msults are summa&cd in 

Table 1 (entries l-4). 
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As seen in Table 1, the present rearrangements uniformly exhibit Q?)-~~&cRscc at C-2 of 2 and Z&VU 

prcfenncc tjctwecn the two new chiral centers. lntcrcstingly, the yields and the kve~s of enantio- and 

dimtion vasy crlticalIy with the structure of chiral &ands. While the use of 3 leads to the modest kvcis 

of cnantiat&ctivity (62%~~) and rlireo selectivity (68%). the use of 4a provides the highest degrees of 
c~~antlosckctivlty (96%~~) and zhreo selectivity (83%). Of particular intemst is the relatively high E-P&W 

sckctiu~ observed ha& which is in sharp contrast to the high E+er#ro sckctlons pmviously qortcd for the 

[2,3lWittig mgements of (E)-1 involving lithium,9 zirconium,*0 tin,11 tlranium,t* and dialkylboron 12 

CllOhtCZ3. 

Next, we turned our attention to the rearrangement of Q-1. Under the same cotitions as described 

above, (2)-l was treated witi4a to afford a stereoisomcric mixture of 2, again, in a high enantiosckctivity 

(94%ec) and c&o sckctivlty (84%) (entry 5). These findings indicate that, surprisingly enough, the present 

rearrangements of(E)- and (2)-l exhibit the identical senses of both enantlo- and diastemosclcction regardless 

of the crotyl geomeay, suggesting that the stereo-directing power of the chiml ligand is much stmnger than that 

ofthcsubstratcgMmetly. 
Although we have no definitive aplanation at present for the unusual rhreo selection owing to the great 

complexities of this proccs~ the observed sense of enantioselection (u?) might be intcfpmtcd as follows. The 

enolization kads to the metal-ch&itcd (E)-enohue which undergoes the [2,31-shift prcfczntially from the bottom 
side @e-face) as dcpktcd in fcrrmura A, when the stcric repulsion between the crotyi and phcnyl groups would 

be!mlnimized 



Table 1. Eantlrosekedhre Reanan(yments of (fl- or (zcE_7 

Entry Substrate L%BBr %Yield tAwcx_fua %%e b Conf&.C 

1 w-1 3 69 66:32 62 (#m?@ 2R3R 

40 ~~mro) 2R,3S 

2 (Q-1 4a 66 63:17 96 (thrau) 2R3R 

71 ~0~~) 2R.3S 

3 (Q-1 4b 57 63:37 90 md 2R3R 

66 ~0~~~ 2R3S 

4 (f)-1 4c 27 6634 90 ~~~~~~ 2R,3R 

55 (twymo) 2R,3S 

5 (2)-t 49 56 64:16 94 {f~~~~ 2R3R 

36 (8Q’th) 2R.3S 
(@ LktendtW by ‘t@WR m##tx (b 

L 
LWtwMsdby HPLC 8tna&& of Ihe MI-PA estms (se8 mf 13). 

(c)4Is&pedbyL/SNMRBns)3rssas sctWdinoufprerrJwrz~(ref3a~. 

Ph 

Zn sutn~, we have developed the first enantiosekctive version of the ester enolate [23]Wittig 
zwmaqment which involves tt chii @and-bound boron cnolau: u, pnwide the a-hydroxy--grdtyl ester in a 

high cnttntio- and ffmo-sek&vity. Futhcr efforts arc in progress to prove this int~ng process and to apply 

the prwnt mcth~logy to ntttutd product synth* 

Aek~owled~nt~ This work was suppoxsed in part by a ant-in-Aid far Scientific Research &am the 

~~ of Education, Science and Cukure, Japan. 
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Typical Experimental Procedure: To a solution of 4a [prepared from (1R ,2R)- 1,2-WV’- 

bis(benzenesulfonylamino)- 1,2=diphenylethane (0.64g, 1.3 mm@] in CH2Cl2 (3 I&) was added dropwise 
a soIu!ion of (E)-1(0.144g, 1 mmol) and Et3N (0.21 mL, 1.5 mmol) in CH2Cl2 (2.5 mL) at -50 “C. The 
resulting mixture was stirred fti 2 h at -50 “C and then quenched by addition of water at -50 OC. The 

organic layer was separated and the aqueous layer was extracted with CH$l2. The combined extracts wm 

dried over MgSO4, filtered, and concentrated under reduced pressure to afford the crude product. 

Purification of the crude product by silica gel chromatography (hexane:ethyl acetate=13: 1) gave 2 (O.mSg, 

66% yield). 
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Bu)zBOTf 1. (b) Our unpublished result (ref 5). The rearrangement with 9-BBNOTf was found to exhibit 
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(R)-h+iTPA esters of 2 : HPLC [ L-column CDS ; eluent , CH3CN : Hz0 = 2 : 1( 0.01M AcOw ) ; flow 

rate I.0 mmin ; detection, 254 nm ] : 2,S,3S isomer, &=14.7 min ; 2s,3R isomer, ~=15.2 min ; 2U,3R 

isomer, ~~16.0 min ; 2R,3S isomer, ~4-16.6 min. 


