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By
POYRON
FORMATION OF CYANARIDL Wil WRRIMITIVL TARTH™ CONDITIGHS
Abutract, The diner of cyananmlda, dleyandiamida, ia formsd
RAAT A

on the ultvaviclet irradiation of dilute cyanice solutions, and

by the elzctron irradlation of a methane~ammenia-water aixture.
Thase results further indicate that eyanamide wmay have played

an ingortant role in chemieal evolution,

o cyanamide and its

A vrecent papar by Steloman, o%f al, has pointed

diner, dleyandianalde, as possible key compounds in chemical avolution (1).

‘These comjounds cause the formarlion of pyrephosphate from orthophosphate,

zluease=Sephiosphats fron glucose and 300y, and adenoslne=5'=phosshate

2 T

from adonosine and HqP0y. In all these reactions appreclable yields

A

(1-3%) of products ware obtained in a foew hours from dilute (about one

millinciar) aguecus soluticns 3t room TemsTaTuXa.

ry

If eyananide played a najor role in chemical svolution, 1t must

have been Fforamed steadily on the priuitive Larth. Conseguently, we
undartosk to leok for cyananide formation under the kinds of "primitive

(2efe, ultraviolat Iirrvadiation of HCN sclutions,
faticong of CHy~- Ju3-m20 cixtures) thaf are known to form
such Bi~loxically~xmportang compounds 43 tha anino acids (2), sugars (3),
o (H,5).

and adonin

Twneprinaontal

T2 dabeled eyanida, %0 (1544 ue/ng) used In these ex-ariments

e s - - . S L P
was cbtainod from the Cal Rad Corn., Hurbank, Callf. The :HIYCl was

repared by reacting the KIWCH with concentrated sulfuric acid oo a



solutlons were prapared by adding
Cont axperimants (chrosatenran

tved 54801 at 779K,  Ammonium eyanide

WH,0H solutions directly to the ulse,

raphy ol the usnirradiated solutions)

placed in quartz tubes and Arradi

nercury erc (CGeneral Electric typ

table evananida or LLC‘ andiami da,

ions the sclutions (Table I) were
ated Yoy 20 hours dith & high-pregsurs

¢ A=HE) at 2 distanco of 7.5 cn.

purdng tha irradiations the saaplos ware Xept at 25-3%5° by aa aix

'

straan. After leradisticn, the reaction nixtures woere avaporatad to

dryness in vaend at room tsmperat

ura, and the total (non-volatile)

radioactivity deterained. Aliguet portions were paper chromatographed

on oxalic acld-washad #hatman Ho.
papar (J. C, Binzar Co., Hatzfold
gelvent systens used wers n-butan
vol.) and propanol-l6 N NijQi-wat
by auteradic raphs) that had the
and dieyandiamide wera cut out,
the authantic compounds iIn (1) n~

(2} isopropanol-methancl-water {1

nide wore made visible by spraying

potassiun nitroprusside-10G Nauli-

4 paper or on "udercl” chrematography
am Ider, West Germsay). The initial
ol~proplionic acide-warer (75:351:49 by
or (6:331), Radioactive spots (shown

sane Rf values as thesa for eyanamlda

eluted, and co-chromatographed with

Hutanol-oethanol-waver (4:1:1) an
3t1:1l). The cysnsmids and dicyandiae
o tha paper with a solution of 5%

3% HpOp=watar (2:135:15).

The elactron irradiations of the 1“CH4~1a3-u90 nixture were carcvied

out as previously described (4),

excant that no iz was used in the

pragent exyeringnt, After the {rradiastion, the caromatsegraphic saarch

for cyananide and dicyandianide

cyanilz solution-UY irradiations.

wa8 Jdona In the samae way as in the

A3
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Table I lists the conditionsz emplovad and the results obtained in

the scarch for cyananmids end dicyandiamide,

.
Talble T

Formation of Dicyendiamidae in "Primitive Zarth" Laperinents

oo l“
T Activity Tubstrate
Enarcy Total Activity Fixed az None Cswvert d to
Rezcrants Zouree  Irvadiated, ue Yolatile Copds. Dioyandiamide®
B e

1 al of 7.5 x 1075
nolar NHQI“CH and
1.9 x 19=3 molar
iy Uy 10 2 3.5

0.02

&
[]
,L."
?
3
w
(]
=3
L)
.

4Chy, , Fiigy Hel

1.2 0.002

(%,
=
<

1HCHy, dillg, H20 "

“"he“a was no detectable eyananldic monorer produced in these
experigents. FOﬁav“r, the mononar iLs known to dlmarize
nuaril in both acidic and basic solutiocns (6).

The above experiments relinforce the ldea that the cyananide dimar
(dleyandianide) was formed on the pre~-bletic Yartt and that this come

seund could have played a koy role In chenical evolution.
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