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United States Government or any agency thereof, or the Regents of the University of
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reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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PRODUCTION OF PYRAZINI: DEXIVATIVES IN THE RADIOLYSIS OF
AQUEQUS SOLUTICHS OF THE CYCLIC DIPEPTIDES
, By
Hathilde IQ.an&-m glish and Werren M. Garrison . | e

Crocker La.boratoz'y, Lam'ence Radiation Laboratory, University of Ca.lifornia K
: Berkeley, Calif’ornia. o

t

Raiiation-induéed ree.ction&s' in agqueous solutions of amino acids, peptldes,
| and relat cd compounds have been traatm in & mumber of reports fyron this labe -
ora’c;ory.'L In connecbion vn'th these stu&:.es, we have had occasion emmine the
effects m‘.’ 7-irrsdiation on the ultrav‘iolet sbsorp uiOIl Spectra of aolutions of
various simple peptides. The messirements reveal that solutions of the c¢yclice
c'lipeptmns wunder apecific conditions exhibit pronounced and 'élmracter'istic pbste
irradlasion changes. If, for expzyle, an oxygen-free golution of alanine ane
hydride L8 irradia‘c & and exemine& L@ec»rophotcmetrically, the differential
spectrm (read against unirradisted solution) shows negligible absorption above
2600 A at long as the solution is 1ot emosed to the atmcsynem. However, if
oxygen L& introduced, an absoxption meximum in the longer wave length region
slowly symears. This postirradiat .cn chahge is accelerated by -a;éﬂ.ition of
either u-id or bﬂ se. In neutral and basie solution the absozption maxinun is
’ at abouwt 320 m;.r., in acid solution vhe meximum shifts to 540 mu. This shift ds
veversitle, and the e*nc’izen«m is uhﬂ t the final. yleld of the absorbing species
is essertially independent of the yH of ‘the solution during ‘the postirraﬁiation o
oxidatice . boluuioas of glycine mﬂaydride embit quite simil&r propertics
except thot the wave len\,th of maximur absorption (320 mu) is independent of pH.
It 4s also to be noted that these z}ostirradiatien chemﬁas are not cbgerved if
oxygen :26 presen't cluring im'udiaticne S o | o | o ‘

We believe the phenomenon 1ave 1ves the mdiation—in&uced re&uction (and

su‘nsequenb dehydration) of -the dike topiperazine mol(ecula (I) to the corresponaing

T



with guthentic msterial prepe;féd according to the method of Baxter end Spring.
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l:2-¢ibydropyrazine derivative (1XI) which is of & class of campounds Xnown® to

be reedily oxidized (i.es; in £41) to-the corresponding pyrazine structure (III)

Ico:ba sion of Rehydroxy =316 imenhylpymzine (III) from an irredisted solue

tlon cff alanine aﬁhydrme (Futritionsl Biochemicals Corpora’l;ion, Iot 2104, xe«

crysiellized 3% f‘rcm water) has Teen eﬁ‘-e’:ac‘c.ed... The irre.diatedt solution was
lyophilized, and an éppro’pr,iaﬁe sliquot 6£ X3 me;chanolic solution of the residue
was _tx"épsfem’ec‘i to & filter-paper strip, end then chrmatcgraphed‘ in a 'butanbl-j-
srmonis. solvent system.j At low radistion dosages @ single fluorescent campound |
(Rf ~ cfr) wag observed. This we eluted and compared s;:egtro;ghotcmetrieally
. ‘ . .
I“lgwe 3. shows & normalized plod o'i" the &e.te.l. ' ¢o~chroanatographie studies of
the aufchentic'matérial and the ~5..é:ola*:hed‘ ifra.diéﬁién ;Src;&iict fully support the
iclnlf"'?fication. The int ial yield of d-hyﬁrow»BzGdﬁneﬁwlpmzina ia 0.1 M
alanire anhy&ride correspoads to a G—va.lue of ~ Oalb (C 7~rays, Tz lol9ev/ml).
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*nis woz-k was perfomed tmde the auspices of 'bhe U. S. Aﬁcmic Energy

Cmmnirszion.
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FIGURE LBEGENDS

¢
A3
Figuré "1.' Abéorp"cion épectm vof authentic Qahyéroxy;-;’):6-dimetbylpymzine
) [ ~0+ 1 and of product isoimbed from irradiated éolu’cions of
o slanine anhydiide [ o@= 1o ' ._/7@'&4) 2Ly :
i .
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