
Note 

Configurational reassignment of some derivatives of 2-C-methylpent-2-enonic 

acids* 

We reported recently’ the Knoevenagei~~[)oebller condensation ~11‘ _1.3-O-iso- 

propylidene-n-glyccrald~~~,~je (1) and either monoethyl rncthylr;lnlon~~t~ (2) t)r r- 

methylacctoacctic acid (3) to give 4, its trms isomer 5, and 6, rind aisigncd the 19 

configuration to each. This assignment \+as erroneous for 4 and 5. iii-id ;L xccnt 

investigation3 has rcvealcd that they wcrc Iii rllixturc3. The farrnatic~n oi’thc I) :irld 1 

isomers of 4 and 5 can bc tzuplained either by p:irtkI racemisation of‘ 1 {through thr 

enolic form 7) prior to its reaction \cith 2. or by racemiiation of4 and 5 irhr<oush the 

vinylopus cnolic I,rm XI, under the basic !-~:lction-conditi~~il~, 

*t%ranched-chain Sugars, Part V. For Part 1V. see ref. I 
*To whom correspondmcz shor~ld be addresxd. 
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of the two enolisation processes noted above must be rejected and the racemisation 

of 1, or reaction intermediates, must be involved in the formation of D and L isomers 

of 4 and 5. 

That 4 and 5 were mixtures of their D and L forms was demonstrated by the 

syntheses from 1 and (1 -ethoxycarbonylethylidene)triphenylphosphorane4 (9) of 4 

(traces) and 5 (73 7;) having [E],, values of f64.5 o and +2 1”) respectively, in 

contrast to the values of $7.5” and $3 o previously reported’. 
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Hydrolysis of 5 (D isomer) to the corresponding acid 10 followed by reaction 

with methyl-lithium afforded 6 together with a compound identified as tram-1,3,4- 

trideoxy-5,6-O-isopropylidene-2,3-di-C-methyl-D-g/~cer~-hex-3-enitol (11) from its 

spectroscopic data. Compound 6 had [~]n +28’ (cJ +36” previously reported*), 

indicating that little or no racemisation had occurred in the reaction of 1 and 3. 

This fact may be explained by the lower reactivity of 1 and 2 in comparison with that 

of 1 with 3. Thus, racemisation of 1 takes place before the condensation reaction 

occurs. The formation of 11 must be the result of the reaction of 6 with methyl- 

lithium. 
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The high stereoselectivlty in the reaction of I Lvith 9 may be explained by the 

overlap betbeen the T[ orbitals of the carbonyl group and the tn’aplent carbonPcarbon 

double-bond stabllising the transition states 14 and 15. Thi< o~crlnp i, possihlc 

only if the carbonyl group IS coplanar with the dwelopln, 0 doLlhldxMl, and dll!, 

coplanarity must be disfkvnurcd III 14 bq the interaction of the bulky dioxolanc ring 

with the ethoxycarbonyl group, so that the acti\ration energy requ~rrd Ihr the form:l- 

tion of 4 from 12 ~111 be greater than that for the formation c)t‘ 5 flrnm I3 The\,e 

findings accord with tho>e In the literature’. 

Gt~~trl. ~~~ Melting points \\.ccrc determined with a Rclchter hot-plate micrn- 

scope, and are uncorrected. The gcncral methods have been dwmbd etswvhere’. 

Eluted second was ethyl l~ma-7,3-dldeuu!-J,5-O-i~oyl opylldcnc-~-C-in~thyl-1,- 

,~:!,.c,~~o-pent-;2-cnonatr (5. 3.6 g. 73 “,,). [;!I,, A- 2 I ((. 1 4. chloroform i and + I P 

(c 1, pyrldinr). having spectroscopic data in accord \vith those rcpor-t;d’. 

trana-17,_~-l~irko.~-~~~~~,.~-~-;,~~~/~~~~f~~~~li~l~~t~t~~_ ‘-C-/llt’t/l~‘/-r,-~l~Ct’l.~~-/Jc’llf--l-f’~~~J~~i(’ i/c~/f/ 

(10). --~ A suspension of 5 (3.5 g, I h mmol) in 211 sodium hydrosldc (10 mL) N;IS 

heated under rcilux for 30 men. T.l.c. then r-e~~calccl tht 5 had disappeared. The 

mixture was saturated ktith sodium chloride and cooled to 5 . mdiiicd \+ith cont. 

hydrochloric acid, and extracted wrth ether (IO v IO IIIL). The wmblned cvtracts 

were concentrated and the r&due (,Z.h g) wa, dIstilled at I70 (bath) 0. I mmHg. 

to yield 10 (7. I g, 70”,, 1. which crystalll>ed on storage: 111.p. 53 53 . [Y],, +2c) 

(c 1.15, chloroform); v((‘~ 3100 (OH ). 1700 (C=O). 1600 (C=c‘). 1375 and 1365 “Id\ 
(CMe?), 1770 (C-O-C), I150, IWO, and X50 cm I (d~oxol~nc ring): /ttS:“’ ‘II nm 

(c, 11500). ‘H-N.m.r. data (CDCI,): 3 IO.SX (s. I H, CC>OtH). h.Sl (dcl. I H. J.i,h,c 

t.5. J,,, 7.5 Hz. H-3). 1.S5 (dt, I H. J,., 6.0. J, 5, 7.5 Hl, H-4). -I.-II (dd, 1 H. 

J,.,, 7.5 Hz. H-5). 3.59 (t, I H. H-5’). I.85 (d. 3 H, Me-?). and I.43 (\. (1 ti. CMr,). 

The sample retained for elemental analysis decomposed during storage 
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(2 g, 10.8 mmol) in the same solvent (10 mL). The mixture was stirred and heated 

under reflux for 6 h, cooled, and diluted with ether and water until two layers were 

obtained. The ethereal layer was separated, washed with water, and concentrated, 

to give a mobile oil (0.8 g), t.1.c. (ether-hexane, 3 : 2) of which revealed two compo- 

nents (RF 0.61 and 0.28) that were separated by column chromatography. The 

compound of higher mobility was tram- 1,3,4-trideoxy-5,6-O-isopropylidene-3-C- 

methyl-D-glycero-hex-3-enulose (6; 550 mg, 28 “/;), [U]~ +28” (c 1.25, chloroform) 

(lit.’ [E]~ +36” (chloroform)}, having spectroscopic data in accord with those in 

the literature’. The second component was syrupy tram-l ,3,4-trideoxy-5,6-O-iso- 

propylidene-2,3-di-C-methyl-D-glyceuo-hex-3-enitol (11; 200 mg, 9.3 %), [ztlD + 16’ 
(c 0.8, chloroform); vE:T 3465 (OH), 1375 (CMe,), 1155, 1050, and 845 cm-’ 

(dioxolane ring). ‘H-N.m.r. data (CDCI,): 6 5.56 (dq, 1 H, J4,Me 1.5, J4,5 8.25 Hz, 

H-4), 4.78 (dt, 1 H, J,,, 6, J,,,. 8.25 Hz, H-5), 4.04 (dd, 1 H, J6,6, 8.25 Hz, H-6), 

3.46 (t, 1 H, H-6’), 2.29 (bs, 1 H, HO-2), 1.71 (d, 3 H, Me-3), 1.38 and 1.30 (2 s, 

12 H, intensity ratio 1 : 1, H-6,6,6, Me-5, and CMe,). Mass spectrum: m/z 201 (M+ + 

l), 185 (M+ - Me), 142 (M+ - Me,CO), 127 (M+ - Me - Me,CO), 125 (M+ - 

Me - AcOH), 117, 101 (C,H,O:), 99 (M+ - C,H,O,), 59 (Me&OH+), and 43 

(AC+, base peak). 
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