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ABSTRACT

The cxperiments involving thc feceding of irradiatced butterfat
arc being carricd out as outlinced in the last progress rcport.

Prcliminary studics of thc radiation-induccd oxidation of N'-n-
propyl-dihydro nicotinamidc have been carried out. The rate of oxi-
dation is similar to that of ascorbic acid, Howcver, the dihydro
compound is oxidizcd by hydrogen pcroxide, and its ratc of oxidation
is concentration dependent., No cvidence for the formation of the
2 or 6 pyridonc derivatives has been obtained, Mcasurcments of the
st@ichiomctry of thc rcaction arc being carriced out.

PROGRESS

I - Focding Experiments:
This cxperiment was outlined in the last rcport, To datc,
only 14 litters have bcecen born to the three groups of animals,
and no data arc repertcd herc.

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

Introduction

Barr and King have rccently completed a study of the
irradiation-induced oxidation of ascorbic acid (submittcd for
publication in the J. Am. Chem, Soc.)s The oxperimental ap-
proach involved prceisc determinations of the ratc of oxidation
of ascorbic acid and that of ferrous ion, as wecll as polaro-
graphic determinations of the oxygen consumption in cach casce
The stoichiomctry of the rcaction using initial ratc data was
such that thc following rcaction took placc:

2 My + 20, -—3 2A+ 2H0p / radical pair,

A rcaction mcchanism similar to that for ferrous ion oxidation
involving hydroxyl and HOp radicals was dcduccd. Clcarly no
chain utilization of oxygen occurrcd, It has becen our purposc
to ocxtend this typc of study to other compounds that arc quitc
labilc to oxidation, and of obvious importancc in biological
rcactions,

The compound currcntly under study is N!-n-propyl-
dihydronicotinamidc, an analoguc of diphosphopyridinc nuclco-
tidec (DPN). Karrcr (1) dcmonstrated in 1936 that thc oxida-
tion ratc of thc rcducced form of DPN was the same as that of
a scrics of modcl compounds. Morc recently, Colowick (2)
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has shown that thc rcversible oxidation~rcduction in the
pyridinc ring of nicotinamide occurs in the 4 position, whilc
oxidation lcads to thc 2 and 6 pyridoncs. Fortunatcly, thesc
and roelated compounds have typical absorption spcctra, and
thc analytical mcthods uscd arc spcctrophotometric, To date,
the obscrvations indicate that in the carly stagcs of
irradiation~-inducecd oxidation in 0,1 N scdium hydroxidc, no
compounds corrcsponding to the 2 or 6 pyridones occur, the
acrobic oxidation ratc is concentration dependent, and the
compound is oxidizcd by hydrogen peroxide, It appears then
that thc oxidation of the dihydro-nicotinamidc derivative
follows a coursc different from that of ascorbic acid,

Experimental

Three ccempounds have been synthesized, cssentially by
the method of Karrer (3). N'-methyl-nicotinamide iodidc,
N'-cthyl-nicotinamidc iodidc, and N!'-n-propyl-nicotinamidec
iodidc. Reduction of the first two lcads to products dif-
ficultly purificd. Therefore the N'-n-propyl dorivative
has been uscd in this work., Reduction with Na,S,0, yiclds
crystalline N'-n-propyl-dihydro-nicotinamidc, f.P. 95-96° C

(uncorr.):
0 o
(\ﬂ"é NH,  Naps,0, \ ﬂ-c’i—/\/ Hy
“’.“i - H,0 N
pcak at 265 mu pcak atlgéo mu

N'-n-propyl-dihydro-nicotinamidc is unstablec at acid
pH's, Beclow pH 5, the 360 mu peak disappcars rapidly, with
a risc at 295 mu which thcn disappcars also, Since stability
improvcs with incrcasing pH, thc studics arc being carried
out in 0.1 N sodium hydroxidc, Addition of hydrogen peroxide
to a solution of thc dihydro- eompound brings about a disappar-~
ancc of the 360 mu pcak and the appearance of a 265 mu pcake.
It appcars then that the compound rcacts spontancously with
hydrogen peroxidce,

Irradiation studics arc being carricd out in the 1 KC
Cof0 unit in pre-irradiatcd, scalcd pyrcx tubes, using the
ferrous-ferric system as the dosimcter. Since the critical
oxpcriments have not been carried out, no ratc data arc
included in this rcport,
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The absorption spcetra of the irradiated samples show
a dccrecasc at 360 mu, and incrcascs at 295 mu and 265 mu,
with the 295 pcak latcr diminishing. At this point, we arc
concentrating on the rate of disappcarance of the 360 peak,
that is, thec disappcarancc of the dihydro compound. It is
hoped that the data for the other peaks can be quantitized
so that a complct: balance may be obtained, No cvidence for
further oxidation to the pyridones in the irradiated samples
has bcen obtained, (The 6 pyridonc has a peak at 260 mu
and the 2 pyridonc at 320 mu.)

With thc data now in hand, thc oxidation apparcntly fol-
lows this gcneral coursc:

N (”) o
I ‘- C-N Hy | . 7 ‘ 'C"NHL
o |t .
) [+ (O H.)
K]
350 m 295 ru 265 ‘mu

Beforc any mechanism can be proposed for the oxidatXon,
it will be nccessary to obtain the oxygon consumption data,
the data for ferrous ion oxidation, a further check on the
conccntration dependence of the ratc, as well as morc clearly
dcefining the products of the oxidation, Thesc cxperiments
arc in progrcss,
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