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P;yl?idoxal+-rphoaphate (ELl?) pleqs an important role aethe 

cofactor of m enzymes of amino acid metabolism. 

with the aim of studying the nature of bonda between the ooemqme 

and apoenzymes, a synthesie of the analog of PLP lacking the methyl group 

in position “2” of the pyridine oyole, 2-norpyridoxal+1-phosphate, rae 

developed. 

The basic intermediate, 2_aorpyridorlne, was preparedby a pro- 

cedure analogous to the recently reported one for pyridoaine itself (I). 

The refluxing of lkfomylglycine ethyl ester with 2 equivalents 

of P205 in drg chloroform gave 5-ethoxyoxazole (I) in 16% yield, b.p. 74" 

at 35 mm. I was heated with a twofold exaesa of dimethsl maleate (II) 

for 2 h.ra at IlOO, cooled and w HO1 in abeolute methanol ua6 added. The 

bydmmhlorlde ofdimetbyl+hydroxyoinahomerate (hydrochloride III) was 

isolated in 43,5% yield, m*p* 200&'l" &mm Mem); x E 302 mfi 

(6 4900). [lit. (2): ape 195-W”i A._. 302 m/u (& 3200)] . 

The free base 11X was obtained in 95.9% yield by treating 

hydrochloride III with an equ%molar amount of triethylamine. 

A solution of III (33 mole) In tetmhydrofurane raa refluxed 
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with l&E4 (83 mmale) for 6 hr8 aad kept at ma tenperature -*. 
&aees UAlH4 w8t~ deaompm4od with uator and the bydmahlorado of2dorpp 

ridoxine &ydmahloride m) was obisained by aanventional pzoaeduro 18 7?$ 

*ala, bpr 125427’ (from ether&MXMWl); A E 269 mp (& 5700). 

t lit. (2): bP* 12wl265 A,, 289 ‘Lp ( & 56001’1 . 
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The bydrwhloride IV rats oxldiaed at the eaJlrlrosre&l aide 

obain with the equivalent amount of kO2 7s" (3) in 0.3.M Hp4 at room 

tenparature. 2&orpyridoxal (V) was iaola&d from remtias m either 

inthe fomofite odu, (IX) onadditionofbJdroqlariae W0hkmide 
andeodiumacretate, orofthe &hiffbaae (VI) ontreataentwith 
p$henetidiue and eodiur acetate. Theee derivates were obtaiued in 75 

and 7% yield&l, rel3pectivel.y; n.p* of VI 192j193O deo. (from Emi); 
m.p. of IX 201-203° 640. (from water). 

A solution of VI (300 ~1 in 5 ml of I fl EC1 was applied to the 
top of a 40 x 1.4 em oolumu of Dower 5CW x 4 in acid fern, egailibratetd 
with I Bml. Itwas elutedwithlBH01atarato of 2Oml/hr. Evapora- 
ti0uinvaauo of the fra0tiona mntaining2rorpyridoxal (V) kmsured 

by ita abeorption at 295 P/A. 1, yielded 95.5% of hydrocihI.oride V, 
mop* 1*47O dao. 

Eydrogenationofthe orLme IXinpreeenoe of 5% palladium on 
0har0oal gave the dUg&ochloride 0~2laorpyridoxamine (dihydroohlorideX). 

Y.p. 165-l69' doa. (from ether_EtLXi). 
A solution of VI (1.35 nmole) in 7.73 6 of a mixture (1.3 : I) 

Of 85% H3PO4 aud P2O5 was heated at 45' for 6 hrs, 1.4 ml of 0.1 19 HCl 
wae added aud the resulting syrup was heated again at 60' for 15 minutes. 
The mixture wae brought to pH 3 by addition of 3O% NaO.E solution. 
Centrifugation gave 9l$ of the 5~-phoephoria ester of VI (VII). The latter 
was dieeolved iu 2.2 ml of 0.1 H.'BaC&i and p-phenetidine was extraoted with 
ether. To the water layer 2.2 ml of 0.1 B HO1 was added. The solution was 
applied to the top of a 4O x 1.4 0111 aolumn of Dower 50W x 4 in acid form 
and was elated with water at the rate of 20 al/h& The fraotiona 

oontaining 2-nospyridoxal-51-phosphate (VIII) were concentrated in vacua 
and lyophilired. Yield of VII, 7%. The aubstauae was homogeneous 
eleatrophoretiaally. 

Anal. cakd. for +H8x06P.Efp: C, 33.48; B, 4.02; B, 5.56; 
p, 12.33, mund: C, 33.22; H, 4.26: m, 5.35; P, 12.60. 
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Altenlatively, the. mixture obtained ef%er phoephorllation of VI 
rae direotlJ applied to the column of ikmex5CMx4 inthe mid foaend 

chromatographed a0 above. Yielei 0r VIII, 73.7%. 

The dibydroohloride X was phoephorylated under the oonditions for 

preparation of pyridoxamine-5r-phoephate (4). It was heated with the 

H3P04-p205 mixture at 60' for 2 hre; ~phoephatee were hydrolyzed with 

I 19 HCl. The solution waa neutralized with conaentrated emmonla end 

separated on a oolumn of Amberllte IF@-50. 2+?o~doxmlae+-phosphate 

(X-) wea obtained in 65.5% yield, 

Anal. calcd. for C7Hq+205P*a2O: 0, 31.121 Ht 5.601 B, 10.36; 

P, 11.47. Found: 0, 30.88; H, 5.69; Nt 10.11; P, 11.79. 

Ultraviolet speotra of the preparated subetenoes are presented 

in Table I. 

TABIiEI 

Ultraviolet Spectra of the DerIvativea of 2-Horpyridoxel 

Substance %lx8 m)c(E) 

0.1 H HCl pa 7' 0.1 19 Km 

2-Norpyridoxal (V) =3(66W) 249(4600) 

282(2lW) 

314(42W) 

390@0) 

2dlorpyridozal~S-phosphate 292(6OW) 383(32W) 

(VIII) 

2-Norpyrldoxem.i.m (X) 292(68W) 251G6W) 

287(3OW) 

32M32W) 
2=Norpyridoxemine-5'- 292(7100) 2480700) 

phoepaate (][I) 2w3400) 

3240600) 

241(86W) 

3W(5OW) 

39OGOO) 

305(1OW) 

3w56W) 

243(7500) 

307(59W) 

243(73W) 

307(52W) 

l 0.1 IV phoephate buffer. 
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