
S Y N T H E S I S  O F  6 - F O R M Y L P T E R I N  

S .  I .  Z a v ' y a l o v  a n d  A .  G .  Z a v o z i n  UDC 542.91 : 547.85 

6 - F o r m y l p t e r i n  (D is used as an in te rmedia te  in the synthes is  of folic acid [1]. In the p resen t  study we 
developed a convenient method for  obtaining (I) f r o m  6-methy lp te r in  (II) [2, 3] : 

(ii) (m) . .  (iv) AcONa 

.~\,,,/eooI~ o 

(v) (I) 

6-Methylpter in  {II) was acetylated as descr ibed  in [21 to 2 - a c e t a m i d o - 4 - h y d r o x y - 6 - m e t h y l p t e r i d i n e  (riD, 
which then was brominated with Br 2 in AcOH at  ~ 100~ inthe p r e s e n c e  of catalyt ic  amounts  of NIC12. Without 
isolat ion,  the formed d ibromide  (IV) was hydrolyzed with AcONa in aqueous AcOH to give {l) in 75~0 yield,  which 
was identified by compar ing  with an authentic spec imen  via the IR, UV, and PMR s p e c t r a ,  and a lso  by c o n v e r -  
sion to the 2 ,4-dini t rophenylhydrazone and by oxidation with KMnO 4 to p t e r i n - 6 - c a r b o x y l i c  acid (V). 2he smooth 
bromina t ion  of  (III} is faci l i tated by {he p r e s e n c e  in its molecule  of the e l e c t r o n - a c c e p t o r  acety l  group at  NH2, 
which r a i s e s  {he labil i ty of  the hydrogen a toms  of the CH 3 group.  At tempts  to b romina t e  (II) in AcOH in {he 
p r e s e n c e  of NiC12 or  without it gave unsa t i s fac to ry  r e su l t s .  The bromina t ion  of ([I) in 48% HBr solution gave 
(I) in low yield [4]. 

E X P E R I M E N T A L  

The UV spec t r a  we re  taken on a Specord UV-VIS ins t rumen t ,  {he IR s p e c t r a  w e r e  taken as KBr pe l le t s  on 
a UR-20 ins t r tunent ,  and {he PMR spec t r a  were  taken on a DA-60IL ins t rumen t ,  using TMS as the external  s t an -  
dard.  The TLC was run in the s y s t e m  i - P r 0 H - - H 2 0 - - N H 4 0 H  , 7 : 2 : I (detection of the f luorescen t  spots in UV light}. 

6 - F o r m y l p t e r i n  (1). A m i x t u r e  of  1 g of 2 - a c e t a m i d o - 4 - h y d r o x y - 6 - m e t h y l p t e r i d i n e  fill) [2], 0.58 ml  of Br 2, 
and 0.04 g of NiCI~.6H20 in 40 ml  of AcOH was s t i r r ed  for  10 h a t  95-100 ~ (bath t empera tu re} ,  and then it was 
evapora ted  in vaeuo and the res idue  was t rea ted  with 40 ml  of H 2 0  and 10 g of  AcONa.3H20 �9 The reac t ion  m i x -  
ture  was refluxed for  1 h, cooled to ~ 20 ~ and the p rec ip i t a t e  was f i l t e red ,  washed with H 2 0  a n d ,  with s t i r r i ng ,  
d issolved at  50 ~ in 100 ml  of 5% HC1 solution,  a f t e r  which act ivated ca rbon  was added,  the s t i r r i ng  was continued 
for  another  10-15 min a t  50 ~ and the f i l t ra te  was neu t ra l i zed  with NaHCO 3 to pH 6.5-7.  The p rec ip i t a te  was 
f i l te red ,  washed with tt20 and alcohol,  and dried in vacuo a t  100 ~ We obtained 0.65 g (75%) of (i), decompn.  
point above 300 ~ Rf 0.35 (A1203, II activity}. Ul t ravio le t  spec t rum (0.1 N KOH, Xma x ,  nm]: 255,275(sh),  367. PMR 
spec t rum (CF3COOH, 5, ppm):  8.99 s (H at  C7), 9.72 s (CHO). I n f r a r e d  s p e c t r u m  (v, era-t}: 860,960,  1120, 
1255, 1295, 1380, 1530, 1570, 1660, 1690, 2930, 3130--3140, 3270--3290. 

~he react ion  of 2 ,4-dini t rophenylhydrazine  with (I} as desc r ibed  in [8] gave  {he 2 ,4-d in i t rophenylhydrazone ,  
decompn,  point above 350 ~ Ul t raviole t  s p e c t r u m  (alcohol} (Xmax) : 410 nm.  Inf rared  s p e c t r u m  (~, era-l) :  t105, t145, 
1200, t290, t320, t340, 1435, t480,-t500, 1520, 1585, 1620, t650, t695, 3t10, 3280. The authentic 2,4--dinitrophenylhy- 
d razone  of (l) had {he s ame  c h a r a c t e r i s t i c s  [8]. 

P t e r in -6 -ca rboxy l i c  Acid (V). To a solution Of 0.15 g of  (I) in 10 ml  of 1 N KOH solution was added aqueous 
KMnO 4 solution in drops  until a pe rmanen t  v io le t  co lor  r emained .  The excess  KMnO 4 was des t royed  with Na2SO3, 
the N'mO 2 prec ip i t a te  was f i l t e red ,  and the m o t h e r  l iquor  was heated up to ~ 100 ~ and acidif ied with AoOH to pH 
5-6. ~Ihe p rec ip i t a te  was f i l t e red ,  washed in success ion  with wa te r  and alcohol ,  and dr ied  in vacuo a t  100% We 
obtained 0.16 g {100%) of acid (V), decompn,  point above 360 ~ Rf 0.37 (Silufol UV-254). Ul t ravio le t  spe c t ru m 
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(0.1 N KOH, kma x) : 263, 364 nm. The authentic specimen of (V) had the same characterist ics [2]. 

C O N C L U S I O N S  

A method was developed for the synthesis of 6-formylpterin by thebromination of 2-acetamido-4-hy- 
droxy-6-methylpteridine in AcOH in the presence of NiC12 and subsequent hydrolysis of the intermediate 2- 
acetamido-4-hyd roxy-6--d ibromomethylpteridine. 
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I ,3-MIGRA TION OF HYDROGEN 

TELOMERIZA TION OF A LLYL 

WITH METHYL PROPIONA TE 
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A C E T A T E  
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When unsaturated compounds are telomerized with comparatively inefficient telogens, only in the case of 
the reaction of propylene with carboxylic esters was rearrangement of the first growing radical with 1,3-migra- 
tion of the hydrogen atom observed [i]. 

CH3~HCH~CH(R)CO2CH ~ L.-H CH3CH~CH2C(R)CO2CH s 

It seemed of interest to expand the gamut of reactions of this type by using propylene analogs of type CH2----CH-- 
CH2R as the monomers. At the same time, this permits ascertaining the effect of the nature of the R sub- 
stituent in the monomer on the course of the 1,3-H migi'ation during telomerization. 

~11e telomerization of allyl acetate with methyl propionate was studied in the present paper, with variation 
of the monomer :telogen ratios (M/S) and the reaction temperature. The experiments were run in sealed glass 
ampuls, using tert,-butyl peroxide (TBP, 150 and 125~ benzoyl peroxide (BP, 90~ and dicyclohe~yl peroxy- 
dicarbonate (DP C, 60 ~ as the initiators. Employing fractional distillation and subsequent purification via 
preparative GLC, from the reaction mixture, obtained in a series of preparative experiments (TBP, 150 ~ M/S = 
1:5), we isolated and characterized the individual TI, T2' , and T 2 telomers (see scheme and Table 11, and also 
two substances (15% of the T I-T 2 sum), one of which is the dimer [CH(CH3)CO2CH 3] 2, while the structure of 
the other was not established. 

The formation of the main reaction products can be depicted by the following scheme: 

R6 
CH~CH~C02CH~ ---+ CH~HC02Ctt3 

DIt 
CH~HCO2CHa + CHz~CHCH20~CCH3 - - ~  H(CHCH2)nCH(CHa)CQCHa (Tn) 

C1202CCH3 
1,$-H ' 

CHaCO2CHa~HCH2CH(CHa)CO~CH3 ~ CH~CO2CH~CH,zCH~-~ (CH3)CO ~C H3 (A} 
DH 

A + CH~=CHCH~O2CCHa --~ (CH3C02CH~CH2CH2)zC(CH3)CO2CH3 (T~) 
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