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ABSTRACT 

Thc cxpcriments involving t h e  fecding of i r radicf tcd b u t t e r f a t  
a r c  bcing ca r r i cd  out as out l ined i n  t h c  l a s t  progrcss rcport .  

Prcliminary s tud ie s  of t h o  radiation-induccd oxidation of  Nl-n- 
propyl-dihydro nicotinamidc havc bccn c a r r i c d  out. The r a t c  of oxi- 
dat ion i s  s imi l a r  t o  t h a t  o f  ascorbic  ac id ,  
compound i s  oxidizcd by hydrogen pcroxidc, and i t s  r a t c  of oxidation 
i s  conccntration dcpcndcnt. 
2 o r  6 p b i d o n c  de r iva t ives  has bcon obtaincd, 
stf3ichiomotry of t h c  rcac t ion  a r c  bcing ca r r i cd  out. 

Howcvcr, t h c  dihydro 

No cvidcncc f o r  t h c  formation of t h c  
Mcasurcmcnts of t h c  

PROGRESS 

I - Fccding Experiments: 

This cxpcriment was out l incd i n  t h c  last  r cpor t ,  To datc ,  
only 14  l i t t e r s  havc bccn born t o  t h c  t h r c c  groups of animals, 
and no d z t a  ar: rcpcr tcd hcrc. 

I1 - Radiation-induccd oxidation of N'-n-propyl-dihydro-nicotinamidc: 

Introduct ion 

Barr and King havc r cccn t ly  complctcd a s tudy  of  t h e  
i r radiat ion-induced oxidat ion of ascorbic  ac id  (submittcd for  
publ icat ion i n  t h e  J. An, Chcn. SOC.), Thc cxpcrimcntal ap- 
proach involved prcc isc  dctcrminations o f  t h c  r a t c  o f  oxidat ion 
of  ascorbic  ac id  and t h a t  of fc r rous  ion, as w c l l  as polaro- 
graphic dctcrrsinations of t h c  oxygcn consumption i n  cach casc. 
Thc stoichiomctry of t h c  reac t ion  using i n i t i a l  ratc da ta  was 
such t h a t  t h e  following rcac t ion  took placc: 

2AH2- t  2 02-.+ 2 A 3- 2 H202 / r a d i c a l  p a i r r  

A r cac t ion  mechanism similar t o  t h a t  f o r  fc r rous  i o n  oxidation 
involving hydroxyl and HO2 r a d i c a l s  was dcduccd, 
chain u t i l i z a t i o n  o f  oxygcn occurrcd. It has bccn our purposc 
t o  cxtcnd t h i s  typc  of s tudy t o  o ther  compounds t h a t  a r c  q u i t e  
l a b i l c  t o  oxidation, and o f  obvious importancc i n  b io log ica l  
rcac t ions  , 

Clcar ly  no 

Thc compound cu r ren t ly  undcr s tudy i s  Nl-n-propyl- 
dihydronicotinamidc, an analoguc of diphosphopyridinc nuclco- 
t i d e  (DPN). Karrcr (1) dcmonstratcd i n  1936 t h a t  t h c  oxida- 
t i o n  r a t c  of t h c  rcduccd form of DPN was t h c  same as t h a t  of 
a s c r i c s  o f  modcl compounds, Morc rcccnt ly ,  Colowick (2) 
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has shown t h a t  t h c  r cvc r s ib l c  oxidation-rcduction i n  t h c  
pyridinc r ing  of  nicotinamidc occurs i n  t h c  4 posi t ion,  whilc 
oxidation leads  t o  t h c  2 and 6 pyridoncs. Fortunatcly,  t hcsc  
and r c l a t c d  compounds havc t y p i c a l  absorption spectra ,  and 
t h c  a n a l y t i c a l  mcthods uscd arc spcctrophotomctrico To datc ,  
thc! obscrvations ind ica t c  t h a t  i n  t h c  c a r l y  s t agcs  of 
i r radiat ion-induccd oxidation i n  0,1 N sodium hydroxidc, no 
compounds corrcsponding t o  t h c  2 o r  6 pyridoncs occur, t h c  
aerobic oxidat ion r a t c  i s  conccntration dcpcndcnt, and t h c  
compound i s  oxidizod by hydrogcn pcroxidc, 
t h a t  t h c  oxidat ion o f  t ho  dihydro-nicotinamidc dc r iva t ivc  
follows a coiirsc d i f f c rcn t  from t h a t  of ascorbic  acid,  

It appcars thcn 

Exporimcnt a1 

Thrcc ccmpounds havc bccn synthcsizcd, c s s c n t i a l l y  by 
N f-mcthyl-nicotinamidc iodidc,  t h e  method o f  Karrcr (3) .  

N1-cthyl-nicotinamidc iodidc,  and Nl-n-propyl-nicotinamidc 
iod idc ,  Reduction of t h c  first two lcads  t o  products d i f -  
f i c u l t l y  pur i f icd ,  
has bccn uscd i n  t h i s  work. y i c lds  
crystall!.nc N 1 -n-pi-opyl-dihydro-nicotinarnidc, &$.495-960 C 
(uncor rc ) :  

Thcrcforc t h c  NI-n-propyl dor iva t ivc  
Rcductlon with Na S 0 

R 
pcak a t  265 mu 

R 
pcak a t  360 mu 

Nl-n-propyl-dihydro-nicotinanido i s  unstable  a t  ac id  
pH’s. 
a r ise  a t  295 mu which thcn disappcars also, 
improvcs with incrcas ing  pH, t h c  s tud ics  arc bcing ca r r i cd  
out i n  0.1N sodium hydroxide, 
t o  a so lu t ion  of t h c  dihydro,oonpound br ings about a disappar- 
ancc of t h c  360 mu peak and t h c  appcarancc of a 265 mu pcak. 
It appcars thcn t h a t  t h c  compound r c a c t s  spontancously with 
hydrogcn pcroxidc. 

Bclow pH 5, t h e  360 mu pcak disappcars rapidly,  with 
Sincc s t a b i l i t y  

Addition of  hydrogcn pcroxidc 

I r r a d i a t i o n  s tud ic s  a r c  bcing ca r r i cd  out i n  t h c  1 KC 
Gobo unit i n  prc- i r radiated,  scalcd pyrcx tubcs,  using t h c  
fc r rous- fc r r ic  systcm os t h c  dosirnctcr. 
cxpcrimcnts havc not bccn car r icd  out, no r a t c  da t a  a r c  
includcd i n  t h i s  r cpor t ,  

Sincc t h c  c r i t i c a l  
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Thc absorption spcc t ra  o f  t h c  i r r a d i a t c d  samplcs show 
a dccrcasc a t  360 mu, and incrcascs  a t  295 mu and 265 mu, 
with t h c  295 pcak l a t c r  diminishing. A t  t h i s  point ,  wc a r c  
conccntrating on t h e  r a t c  of diszppcnrancc of t h c  360 pcak, 
t h a t  is ,  t h c  disappcrzrnncc of t h e  dihydro compoundc It i s  
hopcd t h a t  t h c  d a t a  f o r  t h c  othcr  pc&s can bo quant i t izcd  
so  t h a t  a complct: balancc my be obtained, No cvidoncc f o r  
f u r t h c r  oxidation t o  t h c  pyridoncts i n  thu  i r r a d i a t c d  samplcs 
has bccn obtained, 
and t h c  2 pyridonc a t  320 mu.) 

(Thc 6 pyridonc has a pcak a t  260 mu 

With t h e  d a t a  now i n  hand, t h c  oxidation apparcnt ly  fol-  
lows t h i s  gcncral  coursc: 

Bcforc m ; j '  rncchxn5;m c,ul bc pr-qoscd f o r  t h e  ox idn tkn ,  
it w i l l  bc ncccssnry t o  o b t i i n  +,hc o-qgnn consumption data,  
t h c  d a t a  f o r  fcrr0r.s -Inn oxidzitioii, a fu r thc r  chcck on t h c  
conccntration dcpcnclcncc of t h c  r a t c ,  as wcl l  as morc c l e a r l y  
dcf ining t h c  products cf t h e  oxidation. Thcse cxpcrimcnts 
arc i n  progrcss, 
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