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The existence of a new form of n&w5&Ly-occurring folic acid, 

prefolic A, has been demonstrated (Donaldson and Keresztesy, 1959). 

Itwasieolated in essentiallypwe formas abarium saltfrcxnborse 

liver (Donaldson and Kkresztesy, 196l). Enzymatic oxidation of prefolic 

A yieldedtwoproducts, tetrabydrofalic acia(BiFA)andfonualde~ 

(Doni%lds~n and lG?z?eszteey, l&l). We wish to report here the successful 

cbmical synthesie of prefolic A. 

Five hundred mg. of dl Z!HFA (87s) prepared by the C8tnlytiC reduc- 

tion of folic fbcid (O'Dell et a&., 1947, and Kisliuk, 1957) were dissolved 

in 20 ml. M/3 phosphake buffer, pE 7.0, contsining 0.3 ml. 37s formkldebyde 

solution. olre gr8mnofNaB$uSs addedandtbe reactionmixture w&s 

agitatedat37obya streamof He. After one hour the excess &Q$ 

was deestroyed by adding 0.4 ml. fonnaldebyde solution. Asco&ic acid 

0.2 ml. of 8 100 mg. per ml. solution (neutrslized) was add&, The 

reaction mixture was chrcnnatographed on a m cellulose col.\rmn, 3.5 x 

16cm., preparedwith g.DEAE cellulose inlC$Nafiatroc~n temper- 

ature (SO). The colon was eluted with lO$ NW. !kn ml. fractions 

were co.Llected. The u. v. absorption curve6 were made with a Cary 

Uo&lllMRecordingSpectropbotcmeter. 
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Fractions #23 through #O had the same absorption CbaracteristiCs 

asprefolicA,max.at290nytandmin.at245m)lo Aftercanbiningthese 

fractions,l.Oml.2-mercaptoethanolwas add.edfollcrwedby2.5vti~s 

of methanol. After chilling overdght at O" the precipitated 6odiUm 

phosphate was remawdbyfiltrstionandvsshedwith200ml.~methandL. 

The Cornbi~~~dfilk~3ti andVaBhW3 Cot~~~nhtid inVaCUUU, T<25', to 

8Oml. 'Dentyml. of 20$BaC12.2E20was addedendthe precipittxtedbarim 

phosphate removedby cent;rifu&ion follouedbyavatermrsh. To the 

canbined solutions 2.5 voluws of absolute ethanol were added and after 

3 hrs.atoOthe precipitatedbari~~saltwas recovered,vashedand 

a? siccatea. It weiglmd 502 lug* Thiswasextraotedwiththree 2nd. 

portions ofl$ aqueous 2-nmrcaptoethanalatrocmtemperature. The first 

purifiedbariun saltwas obtainedbysdding 0.1vol.u~~~ ofmdhanal and 

chUlingatO" for 9Omin. After recovery, washing and drying, this 

fraction (~6.~-61A) weighed178 mg. Onbringingthenwdhanolconcentrati~ 

of the cambined supernates andwashestoapproximately5O$,a secondfrac- 

tion (K&6lB)weighing101mg.was similarly recuvered. An additional 

27 mg. was obtained ~IYXII the ~upernate. The total. recovery wae 306 mg. 

of bald.= salt. 

The u. v. characteristics of K6MU and &LB agreed with that of 

natural prefolic A. WshoWdaeingle~~aximwinpH 7.0 bufferat 

29Onyandaniiaimm at245 mp. In0.lNHClaUshowedtwomaxima,2$32 

and 269 mp. On ~tandingo~ernightat37~ inl$Na#K$,eachdeveloped 

an additional new maximau at 250 mp, indicating comrersion t0 prefolic 

AB (Doddscm a+ mresztesy, lg6l).- 

Table I gives a caugarison of the microbiological propertieswhich 

shwsthatth synthetic product is approximately5C$ as active as the 

naturalprefolic Awithintkmlimits oftlrese assays. The synthetic 

prefolicAprep%ration contains the diaetereoisamers derivedfranthe 

darting al-tetrahydrofolic aci& 
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able I 

Ccxuparison of microbiological activity of natural 
and synthetic prefolicApermg.ofBa salt 

Source AssayOrganism 
P. cerevisiae L. casei 

Natural (2.5 675 .o 

synthetic 42.5 425 .O 

Natural + enzyme* 550.0 565.0 

Sylrthetic+enzyme* 350.0 305 -0 

the enzymatic comereion of prefolic A to tetra&dro- 
folic.acid was carried out a8 described by Donaldson and 
Keresztesy (1961). 
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