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SUMMARY 

Procedures were developed to synthesize as easily and 

chaaply as possible various optically active tartaric acid methyl 

esters for use in studies of enzymatic hydrolysis. The compounds 

prepared were d and 1 dimethyl tartrate and l monomethyl tartrate 

free from diester. Purity was checked by chromatographic and 

melting point tests. 



SYNTHESIS OF ~ONO AND DI METHYL TARTRATES 

Pure samples of optically active tartaric acid esters were 

required for studj es of enzymatic hydrolysis. The required syntheses 

demanded procedures th8t could obtain complete esterification of 

both acid 9r□ ups of tattaric acid to give diesters and □ rocPrlures 

thAt woulrl block one acid group to ?llow s ynthe~s nf monoesters. 

For the sake of simplicity methyl esters wRre chosen for 

the hydrolysis study. Several standard techniques were tried in 

an attempt to obtain pure diesters. The addition of thionyl chloridB 

to icRd methanol-tartaric acid solutions failed to give a good yield 

of diester product. Most of the product was retainEJd in the 1.,.1nter 

phase in a water-chloroform seraration. Acidic estRri ncation and 

the use of methyl azide were ruled out as impractical. The method 

fjnally used was esterific?tion of a methanol solution of tartaric 

acid with dimethyl sulfite at reflux for five hours. 

The finished diRster reaction mixture was stripped of 

solvent at aspirPtor pressure and then vacuum distillRd at a 

pressure of 0.5 mm of mercury. The diester product distilled at 

125°-135° Centiqrr1de. The distillate 1.,1r1s .=in oil Li1hich crystallized 

slowly Rt n° C. to gi VB transpr.1rF.1nt rod-shaped cryst21ls t,1i th a rnRl ting 
0 0 point range of 35 -4n C. The yield was decreasRd by slow decomposition 

of the mixture in the distillinq flask under contjnued heating. Ar r rox­

imately one gram □ f diester was ohtRinerl from five grams of Reid. It 

bins found that ser,anition of c1 portion of the cij_stillnt P. uJi th 1t1;::itP.r­

chl n roform ~ave rArid cryst al lization fr□~ the chloroform phase. 

The yi elrl of this s eparation wa s no t good, however this technique 

luns usRfuJ in 17rorlucing seRd cry s tal s . 

The techniquR userl to r rPrare ~on □ P s ter WRS that specified 

by p9tent no. US 2,fil □ , 2 n5. Eouimolar quc1ntities of tartaric acid 

and trirth yl aminP. t,1Pre mix Rd to fnrm thR mono quat f?. rn;:iry amine salt 

t,1hich WRS thRn esterified with an equimol2r []URntity of thionyl 

chloride. To slow the reaction the thionyl chlnridR was first 

dissolvRd in anhydrous methanol before he i nq added to the salt 

- solutj_nn. The rr,,.action sihluti.on t,J;=is ev;=n:::iorated cm ;:; !"team tiath to 
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give a dHli quP.s cent crys t alline product L,rhir.h u..r r1c:; sto red in a des icator. 

The composition of thi s product was analyz ed by thin layer chroma­

tog rr1phy to VRrify that no djP.ster hnrl been formRd. Since hydro lysis 

rates are dst erm i nRd by usin~ a pH-stat the S8lt may be usP.d as is 

without p rep~rin g free ester or rem ovjnn the small res idual amount 

of acid. 

The samples prepared (d and 1 dimethyl t a rtrate and 1 mono­

methyl tartrat e) wer~ tested by thin layer chromatography. Samples 

WP re dissolv P.d in methanol to give approximately 20% solutions, 1 µl 

of which was spotted on the silica plate. The plates were r un in 

25% acetone-75% hepbrne solution and were cieveloped ti.Ji th permanganate. 

Undistilled, stripped diester product qave three spots: an acid spot 

at the origin, a d[ester spot near the top and a monoester s treak in 

the middle. The distilled oil gave n diester spot with a faint 

monoester streak while the crystalline product showed only the diester 

spot. The dissolve d monoester salt gave a monoester streak and a 

faint acid spot. It thus appears that the procedures us ed were 

successful in preparing monoest e r free from diester and diester 

free from monoester or acid. 

As indicated by the chromatographic and meltin~ point tests, 

the procedures used produce com pounds of the required nurity. Small 

test samples Are available of all the required com pounds s o that 

large quantities may be prepared when desired. 

EXPER!f11EI\JTAL 

1. SYNTHESIS OF DIMETHYL TARTRATES-- 5.0 g. of d (or 1) tartaric 

acid were placed in a 300 ml. three-necked flask fitted with dropping 

funn~l, drying tube and stopper. 50 mr. of abs. methanol were added 

to dissolve th e acid. The solution was cooled in an ice-sal t bath 

a nd 8.2 g. of redistilled dimethyl su lfite was add ed at the rate of 

20 drops per minute. AftAr wArming overnight the snlu tion was 

rPfluxRd for 5 hr s . The solvent 1.,rns stripped off under aspirator 

pressu re and the resulting oil was vacuum distilled at a pressure 

of 0.5 mm. of mercuty. The dieste r distilled slowly at a temp~raturs 
0 0 h range of 125 to 135 C. Distillation was stopped when the hig 

temperAture bega n s ecomposing the material in the distilling flask. 

After 3 weeks at □ ° C. the distill a te crystallized to oive about 

1 g . of transparent crystals with a mp of 35°-40°. 
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2. SYNTHESIS □ F fONDMETHYL TARTRATES-- 5,0 ~- of 1 tartaric acid 

were placed in a 200 ml. flask. 3,8 g. of triethyl amine were added 

and then 25 ml. of abs. methanol was added to dissolve the acid. 

The flask wns then placed in an ice bath and a solution of 4,0 g. 

of thionyl chloride in cold abs. methanol was added dropwise to 

the salt solution, After the solution had warmed overnight the 

solvent was removed on the steam bath. The resulting product was 

approximately 10 g. wet weight) of white crystals. The crystals 

were washed once with CHC1 3 and placed in a vacuum desicator. 

Chromatographic tests did not detect any diester in the product. 

3 


