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We flnd that thely~radlolys1s of oxygen—free eoiutlons of 51mple
'peptldes such as the N-acetylamlno acids. leads to llberatlon of the free.
amino acid as a major reactlon product. As a speclflc example,.the alanlne2
yield from N- acetylalanlne in evacuated solution at pH 7 1ncreases abrupuly £
with increasing solute concentration over the range’ O5M to 0. 25M and then -
. levels off to a limiting value of G(alanine) % 1 at acetylalanlne concentraurons
above 0.3M.

This radiatioh-inducea liberation of free aminO«acid is ouenched by
second solutes such as hydronium'ion, molecular oxygen, endnchloracetate ion
all of which are known to be effective scavengers of thelhydrated electron,

3,k

E;q, formed in the radiation-induced step
‘ et T; _ o -
H 0wy Heog,ﬂe,oH,H e0q S (1 ),

The effect of chloracetate ion on G(alanine) fram4D§ aeetYlalenioe et pH 7 is
shovn in Fig. 1. The reciprocal-yield plot (Fié. l,‘insert) gives ’
kg/k3 = 1.9 X lO2 for the ratio of the rate eonstantslof the competing<
reactions A

e +Rlo R+CL™ .~ (2)
aq ) =

e,q *+ RCONHCHR, — (RCONHCER,)" —sproducts - (3)
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This value is in'good a,gi'e'errie'n“::,_':w:i_‘hh.o‘cher'm.'ea','‘_sw\_,ir:em_.er‘iﬂ:{s_.'ofi";'bik:le.I''eja_c_tivn‘.t'y'i:i"c)f""1 if;:{V
e;q_towards these solutesis"

The evidence is thehithat the feducihé'5§eeiee;feaq, 1s spec1flcally (R

“involved in the chemlstry that leads to llberatlon of free alanlne Prev1ousv}%?

work has established . that the ox1d1z1ng spec1es, OH is removed pre¢erent1ally -f 
through H—abstractlon at the OLcarbon pos1t10n of acetylalanlne .,;if'e

OH + RCONHCHR, - RCONHCR, + H,0- "

_where kﬁ = 2.5 X 108 Mt se _;.6 Addltlon of an OH scavenger such as formate L:i o

ion (kf+OH

‘effect on G(alanlne) in 1M acetylalanine.

= 2.5 X 107 M_l se ) at concentratlons as hlgh as O 5 M has no _‘3.:: »

Now, if the removal of eaq via reactlon 3 leads to reductlon of the'!iiﬂ ;:7*‘

peptide 1inkage e.g.

(RCONHCHR,)” + H,0 — RG(OH)NHCHR, .. .’ )

then it is clear that comblnatlon of RC(OH)NHCHR w1th llke spec1es or w1th thefulf"'”

Q-~carbon radlcal RCONHCR would.lead to formatlon of Schlff base derlvatlves oftf

the type R(R )C(OH)NHCHR vhich compounds are lablle w1th respeet to the :;i,-?f{g

decomposition

i

. R(R )C(OH)NHCPE —>R(R )Co + l\lH e}m | (6) i
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.The st01chlometry of reactlon 6vwould also be observed 1f the (Scniffébase)‘“v'

radical RC(Od)NHCHR

2 underwent the decomposltlon

- RG(OH)NHCHR, ~ RO+ W CHRS Ay

before aimeriZdtidn._ In any event, the maln p01nt here is that the formatlon
of alanine through net reductlon of the pcntlde llnkage in accord.w1th the
-stoichiometry of reactlons 6 and 7 requlreg the concomltant formatlon of -

T

ketonic products R(R )CO Detalled chemlcal analyses of the 1rrad1ated
solutions reveal that the yleld of such products is quite low Wlth G <L O 2 |
Evidently reductive cleavage of the peptlde bond does not'yleldlthe magor_part.'
‘of the observed alanine even though the formation of this produét_is direenly_‘
" related to the attack of the neducing-species, e;q. | . ' | | |
A concept that ap?ears to_proviae a clue to the inﬁerpretation of -
the chenistry of'present'system;,is that the radical pnoéucts:of e;q and QH(
attack are subsequently removed not by dimerization (combinatien)vbut by
disproportionation. Of course, dispr0portienation involving RC(OH)NHCHR2

and the O-carbon radical would lead simply to a. reconstitution of the parent

peptide,

Ré(OH)NHCHRe + RCONHCR - 2 RCONHCHR, . (8)

*

However since the reduced radical Ré(OH)NHCHR2 is an_amine species it is

~ likely to be in an adduct form in the presence .of high concentrations:
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of the peptide

RC(OH)NCHR, T
+ RCONHCHR, & - o (9)
' : : IRC(OH)NHCI_IRE’.' : :

(1 .

_ Ré(OH)NHéHRe

g
Removal of the adduct-radidal'(i) vig'thé'anélogue?of réactithS'leads.tq
formation of a Schiff-base (I) which as shown in Eq. loﬁcén_rearfange to -

give alanine and diacetyialanine

RCONCER,, o e
~»  (R,CO) NCHR, + NH,CHR, - (10).
RC(OH)NHCHRE , : .
(1)
The diacetylamines are labile with respect to the hydrolysis - °
(R,CO) NHCHR,, + B0 ' —> RCOOH + RCONHCHR, - (11)

Our measurements of G(acetic) are in good agreement with thié formulation. .
We find that the yield of ffee aceéic aéid ié low;_éis 0.3; and, we also find
that on mild differential ﬁydrolysis of the' irradiated solution édditional N
acid is liberated .to give G(acetic) =~ 1.5 = G(alanine). - |

A detailed éccount of this work is in preparation ana wil; appear

~in a forthcoming publication.
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Footnotes and References}f

‘

(1) This wofk Wes done under the anoplces of the U S Atomio Enengy COleSSLon;
v_(2)_-Alen1ne was 1dent1f1ed chromatographlcally and assayed by the nnnhydrln ffo’
:.method, 51nce ammonla 1s produced as a mlnor product and 1s n1nhydr1n~vvﬁ:'5”
p051t1ve,' a’ correctﬂon was made on the ba51s of a’ standerd emmonla assa&v
after the method of Conway ‘ L
(3) c¢.J. Hochanadel and R.. Casey [Radlatlon Res. 25 198 (196 )] report the '5f:

=2, 59, G - =2, 58 Gy=0- 57,

following lOO ev yleld for reactlon l : O'
. co aQ-

=0 L5, G =0. 72

2 H 0,

(4) For a recent compllatlon of rate data see ‘M. Anbar'and P. ﬁefa Jv Apol
Radiat. Isotopes 17 493 (196() S L f

(5) R. L. S. Willix and W. M. Garrlson, UCRL- 17285, Radlatlon Res., in pre

(6) M. A. J. Rodgers and W. M. Garrlson, UCRL- 17886 J. Phys Chem s submltted :

(7) a. B. M. Weeks, S. A. Cole,,and W. M. Garrison, J. Phys. Chem. 69 4151 (196;),
b. W. M. Garrison and B. M. Weeks, Radiaoion Res., Suppl._h, Sk (196k).

(8) Product I could, of.course, be formed throughfcombinetion of Ré(OH)NHCHRe'
with nitrogen radicals of the type RCOﬁCHR. The latter are not produeed ‘d
through OH attack (ref. 7b) but we cannot rule out the possibility that :

such species may be formed through "direct-action" processes at high

solute concentrations.
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Figure Captions

G(alanine) as a function of acetylalanine conceﬁtration_in oxygen-free
solution at pH 7 under ¥ rays. Insert: Re01procal yleld plot of -

G(alanine) as a function of chloracetate concentration in 1M acetyldglne.
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|

G(alanine) as a fuhction of acetylalanine éoﬁCen.tration in oxygen-free
solution at pH 7 under <y rays. -Insert: Reciprocal yield plot of '
G(alanine) as a function of chloracetate concentration in 1M acetylalanine.
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