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Two moles of methyl pyruvate (I) react with one mole of 

trimethyl phosphite (II) to give a 

possible diastereomeric forms of a 

ane (IIIA and IIIB). - 

yOOCH3 

liquid mixture of the two 

cyclic saturated oxvohosphor- 

POOCH, 

2 CH3-C’O 
+ (CH30)3P c&i 

I II 

kOOCH3 

=a, IIIb 
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324 A new carbon-carbon condensation 

The oxyphosphorane structure is based on 

servations: (1) The analytical data conforms 

(2) Hydrolysis gives a liquid mixture of the two 

No.5 

the following ob- 

to the formula 

diastereomeric dimethyl C,C-dimethyl tartrates (IVA and IVB). 

0 CH3 CH3 0 

IEi + IlIb ,!!&i, ” h 
I II 

90% 
CH30-C- -C-C-0CH3 

I I 
OH OH 

=a, 19:b 

(3) The P31 n.m.r. spectrum of the 2:l pyruvate adduct, III, 

has a peak at +50f2 ppm. to high field of the external phosphoric 

acid reference. This type of shift has been found in other 

oxyphosphorane structures 2.3. (4) The I.R. spectrum of 111 

shows the very strong band at 9.26pwhich appears to be due to 

the POCH:3 in oxyphosphoranes 2*3; in addition, there is an ester 

carbonyl at 5.70pwith a shoulder at 5.75~. 

(5) The proton n.m.r. spectrum, given in entry (1) of Table 

I, shows the eight peaks to be expected from a mixture of 

diastereomers IIIA and IIIB. The major isomer IIIA is thought to 

be the DL-form because its C-methyl protons give signals at 

higher field than those of the minor isomer IIIB; the latter is 

then the mm- form. This assignment assumes that the carbo- 

2 (a) F. Ramirez, N. Ramanathan and N. B. Desai, J. Am. Chem. 

Sot. a,, 1317 (1962); (b) F. Ramirez and N. Ramanathan, J. Org. 

a &, 3041 (1961). 

3 F. Ramirex and N. B. Desai, J. Am. Chem. Sot. 82 2652 
,( 

(1960). 
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methoxy group shields the protons of the a-methyl group4. The 

assumption is consistent with our observations2a on the 2:l 

biacetyl-trimethyl phosphite adducts, VA and VB; the corre- 

sponding proton n.m.r. data is given in entry (2) of Table I. 

In the biacetyl-case, the major isomer VA was obtained in 

pure crystalline form 2a and was shown to have the u-config- 

uration' by independent means. The minor isomer VB, with the 

DL-configuration and a &-methyl-acetyl arrangement, had in 

fact the methyl signals at higher field (8.83T vs 8.69r). The 

3-dimensional oxyphosphorane drawings are based on a hypothetical 

trigonal bipyramidal structure. 

Entry (3) of Table I lists the signals for the protons of 

the 1:l biacetyl-trimethyl phosphite adduct (VT). This adduct 

was shown2a to be an intermediate in the formation of the 2:l 

adducts, VA and VB. We assume, therefore that the methyl 

pyruvate-trimethyl phosphite reaction involves also an intermed- 

iate l:l-adduct which is quite reactive toward a second molecule 

ofti-ketoester. This adduct could be, predominantly or exclu- 

sively an open dipolar form, VII, with little or no oxyphos- 

phorane character. In this respect, methyl pyruvate resembles 

acenaphthenequinone in its behavior toward trimethyl phosphite: 

from this&-diketone, only a 2:l adduct could be isolated.2b 

4 F, A. Bwey and 

(1960). 

5 To be published. 

G. V. D. Tiers, J. Polym. Science & 173 
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R 

MESO ; R = OC”3 
R= CH3 

ma, R = 0CH3 

DL 
m, R = CH3 

Table I 

Proton I1.m.r. rpectra of saturated and uneaturated cyclic 

oxyphorphoranee; 10% CCl4-solutions s internal TMSa at 60 MC, 

in tau-titr. - A=Majot isomer; B=Minor isomer 

- 

I 

Oxyphorphorane 
cIi3op: Cli30-EO or 

J=l3 cpsb cn3-FO CH3+ 
- 

IIIAC 6.30; 6.51 6.32 8.69 

IIIB 1 6,34; 6.54 1 6.24 8.56 I 

2’ 

3 

4 

VAd I 6.40; 6.62 I 
7.85 

I 
8.69 

VB 6.30; 6.50 7.75 8.83 
- 
Vie 6.40; 6.62 8.23 - 

- 

IVAf - 6.24 8.60 

LIB - 6.30 8.63 ' 

aSimilat reoulte with cyclohexane. bFor trimethyl phorphate: 

6.20 and 6.407; J=l3 cpe; the rplitting ie due to the P31 nu- 

clew. '2rl Pyruvate adduct d2:l Biacetyl adduct. el:l 

Biacetyl adduct. f Mmethyl C,C-dimethyl tartrate. 
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CH3 CH3 

A-1: 

CH30’b;HOC”3 

3 PT 

OCH3 CH3 

I I 

i 

CH,O/ p ‘OCH3 
0CH3 

The structure of the dimethyl C,C-dimethyltartratee, IVa 

and IVb, follows from: (1) the analytical data which corre- 

sponded to the formula C8H1406; (2) the presence of O-H band at 

2.8&c, of C=O at 5.76Fand of O-H deformation and C-O stretching 

at 8.00hand 8.55, 8.66p(CC14); (3) the presence of four peaka 

in the proton n.m.r. qmctrum, as shown in entry (4) of Table I. 

These peaks are in the 

of diaetereomers. The 

eignal; therefore, the 

peated in an excess of 

poeitions to be expected fraa the mixture 

-OH proton was hiden under the 6.307 

hydrolyrie of the oxyphorphoraner waa re- 

D20. The mixture of deuterated tartrates 

had a weak infrared OH-band at 

3.84,u(s 1:3). The HI-n.m.r. 

expected relative intensities. 

2.85ruand a stronger OD-band 

spectrum had four peake with 

at 

the 

Methyl pyruvate (51.0 g.), war slowly added (2.5 hr.) 5 

trimethyl phoephite (62.0 g.) with stirring and external cooling 

(-5O to 0"). The mixture was kept 1 hr. at 0' and 8 hrr. at 

2o". The excees phorphite was removed in m and the viacou~, 

colorleea, 2:l addue@, III, was collected at UW-110' (0.1 pm.): 

6 The elemental analy&a and the M.w. were 

the formula. 

in agreementtith 
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68 8's 82%; NY=+ 1.4470. If the temperature 

not cloeely controlled, the product shows an 

I.R.-band at 5.56~ 

NO.5 

of the reaction is 

extraneous weak 

The 2:1 adduct, III, (56.76 g.) was added to water (40 ml.) 

and the strongly acidic solution was treated with one equivalent 

of 2N NaOli. The solution was kept at reflux temperature for 7 

hrs., titration of an aliquot consumed one additional equivalent 

of alkali ~Cli30P(0)(OR)2~. The main lrolution was saturated with 

NaCl and extracted with chloroform. Removal of solvent left a 

viscous oil (33 g.) which was distilled. The yield of di- 

aetereomeric dimethyl C,C-dimethyl-tartrate&, IVA + IVS, was 

31 g*, 87%; b.p. SO'_8S" (0.1 mu.); g5* 1.4475. 
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