Lawrence Berkeley National Laboratory
Recent Work

Title

SYNTHESES OF C14-LABELED GUANINE+, ADENINE, SAZAGUANINE AND 8-AZAADENINE
Bennett, Edward L

Permalink

https://escholarship.org/uc/item/6tv265b8g

Author
Lawrence Berkeley National Laboratory

Publication Date
1951-05-17

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/6tv265b8
https://escholarship.org
http://www.cdlib.org/

i e N

8 3

PO
T

L
O
>
=
1))
14
L
2>
Z
J)

>.
f
|
m
¥
Y
L
il
|
g
Z
Y
O
L
]
g
O

Cory =
UcrL-1202

TRLASET

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

DIATION LABORATORY



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



UCRL-1302
Unclassified - Chemistry Distribution

\

UNIVERSITY OF CALIFORNIA

" Radiation Laboratory

Contract No,;Wé7405-engf48

SYNTHESES OF C4-LABELED GUANINE, ADENINE, 8-AZAGUANINE - -

AND 8-AZAADENINE

Edward L., Bennett

May 17, 1951

Berkeley, California



- UCRI~1302
e

SYNTHESES OF CL4-IABELED GUANINE, ADENINE, 8-AZAGUANINE AND

Edward L, Bennett
‘Radiation Iaboratory and Department of Ghemistry,
University of California, Berkeley, Galif.
ABSTRACT
May 17, 1951
Methods are described for the syntheses of adenine~4,6-Cl4, 8-aza-
adeﬁine-l,,é—&uv, guanine-4~C14 and &»azagwnine—&cjjb in yields of 20% and

- 45=50%, respeetiveJy; from sodium cyanide, The procedures use known synthe-
_ ‘tic methods with mediﬁcations to produce s_atisfaeto.ryl yields for 1sot0picb
. eyntheses.

o (*) The work described in this paper was sporisored.by the US.
S - , Atomic Energy Commission,:

 For publication in the Jowrnal Of the American Chemical Socisty.
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| SYNTHESES OF cu LABELED GUANIVE, ADE\IINE, 8-AZAGUANINE AND 8-AZAADENINE

e
s

: by
Edward L. Bennett

"'‘Radiation Iaboratory and Department of Ghemistry, Um.vers:Lty
of California, Berkeley, Gal:.fo:mal v

Interest in 8-azaguanine (5-amino-l-v-triazolo(d) pyrimidine) as a possible

anti-cancer a.geni:2 made the synthesis of this compound as well as guanine, adenine

and 8-azaadenine (7-amino-l-y=triazolo{d) pyrimidine) labeled with isotopic car-

bon desirable for biological studies.

The syntheses of several labeled purine compounds have been described3 in-

4 ' '
cluding adenine-2-C,  adentine—f,6-Cl * adenine-8-lé,’ guanine-2-Cl4,° guanine-

8~=Gl4,7 and &azaguanineuzucuaé ‘

| The methods indicated in Figure l enabled a common intermediate, ethyl

(1)
@)
(3)
)
(5)
®)

{7)

The work described in this paper was sponsored by the U,S, Atomic
Fnergy Commission. .

G. W, Kidder, V, C. Dewey and R, E. Parks, Jr., Science, 109, 511 (1949).

For a surwey of methods of syntheses of these and other he*berocyclic com=-

~ pounds see’ G. E, Crompton and N, Ho Woodruff, Nucleonics, 7, No, 4, 44 (1950).

L. F, Cavalieri, J, F, Tinker and A, Bendich, J, Am. Chem, Soc. Zl,
533 (1949).

V, ‘M, Clark and H, Kalckar, J. Chem, Soc., 1029 {1950).

#Progress Beport on the Chemotherapy of Isukemia and Studies on the Mechanism
of Action of Certain Anti-Cancer Agents®, Southern Research Institute,
Birmingham, Alabama, August 159 1950,

M. B, Balis, Go B, Brown, G. B, Eliony G, B. H:.tch:.ngs and H, Wanderververff,
J. Biol, Cham. lsg, 217 (1951)0
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cyanoacetate, to be used in the syntheses of the four desired cOmpoundd The
method indinated for adenine—4, 6Ll is 8 entlallv that desecridbed in rcference 4
but m@dlflcatwons in the procedure increased the yield fro; godium cyanide from
385 to 204, 8-Azaadenine was m»eyma'red in a similar yield, The syntheses Of
guanlnem4~014 and 8~azaguanine—4~014 followed known procedures w1th mpdlflcations
that sllowed overall YIGldS from sodium cyanide of A45-50% to be obtalned° By
suitable medification in the labeling of the ethyl cyanoacetate, the prOcedure
described below can be readily adapted 10 prepare guanine or 8~azaguanine label-

‘ed in the L or 6-position, and adenine or 8-szaadenine labeled in the 5-position.
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Ethyl cyanocacetate-3-cl4 (2)%*%: - Forty me. of ‘barium carbonate was converted

2 in 'bhree 2 nmoie prepara:l::i.Ons:"0° HydI'Ogen cyanide was '

to petassimn cyanide
genera‘bed by the addrblon of 3 F sult‘ur:z.e acid and co]_lected in 24 mle of 0,3 F
sodz.um hydrox:.de in 85% yleld frOm bar:.um earbonate. Seventeen ke Of-an :Lnactive
2 F sodium cyan::.de solu’c.lon and 22 ml, of a 2 F sodium chloroace‘bate solutlon
(prepared by neutrahz:x.ng 4015 go OFf chloroacetic acid w::.th 2.,36 go Of sodlum
-carbonate) were added, and the solu'blon was heated in a water bath at 70—95
over a 20 minute period. The cooled solution was ac1da.f1ed w:.th 10 ml. of 70-727%
perchlorlc acid (sulfurlc ac:.d is equally satisfactory) and extracted fOr 48 hours
in a contlnuous hqu:.d-llqu.ld extractor with ethero

The cyanoacet:.e-}wcu acid in ether was comrerted to the et.hyl ester by
"bhe earei"ul addition Of e:xcess diazoethane in et.her (prrepared from N-»n:.troso-N—
ethyl ureau') at 0°, The reactlon mxture was allowed to s’c.and several hours at

O° theh cooled in a Dry Ice-lSOprOpyl alcohol bath ‘to freeze out watero 'I'he

ether SOIu’c,iOn of I was decan'bed and d:.v:.ded 1nto two equal portlons each estl-

'mated to cOnta:Ln 15 mec. (18 mmOJ.es) of Io The ether solutions were d:.stilled
first at 'atmosphe:q:.c pressure and finally at reduced pressure through a small

Vig’e‘au-t'ype_still‘ headﬁ un'bil the residual volumes were about: 5 mlo In order

(8) J.KH, Inglis, "Orgam.c Syntheses" Coll, Vol. I, John Wlley & Sons, Inc.,,
New York, New York (194.1), Do 254 - T

9) R. E., Self‘f and B, M Tolbert, UCRL. Report #1299°

{10) - The author vishes to acknowledge the preparat:.on Of the hydrogen c‘yamde
by M. Re E. Selff, ' o

(1) ‘F. Arndt, “Orgam.c Syn‘bheses“ Coll, Vol, II, John w:.ley & Sons, Inc.,,
, New York, New Yozrk (1943) 5 Pe "165
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to dry completely, 50 mi-. of benzene wag added, and the small aqueous phase was
separated. The solution was again concentrated to 5 ml, {60° bath temperature/
40 m\m.v)l followed by the addition of 30 ml. of bénzene and reconcentration, The

combined ether-bénzene dist:‘i..'_llatés contained about 6% of the ¢4 actiﬁty when

plated into sodium hydroxide.

g@gggggg md, dg.:z_._g.ll* (11 249]23 ._-:L Io L was added 3 ml, of concentrated ammonium
hydroxide, the solution was allowed to stand at room temperature for one-half

hoxﬁ', then stored at 0° overnight. I,I was removed by filtration, washed with a
small amount of cold ethanol and air dried; yield, 800 mg. The £iltrate and wash- |
ings were concentratéd under reduced pressure to w;' ml, {the distiI.lated contained

1 me, of a volatile -cdmp0mdb 4 ml, of ethanol/ adZed 'and the solution was again
stored at 0°, II was ;)b‘bained in a yield of 475 mg; total yield, 1.275 g. (76%

from sodium cyanide). The filtrate from this fraction contained 2-3 me, but attempts

to 1solate additional cyanoace’camlde by isotope dilution were not successful,

-mation reaction apparatus shown in F:LgUre 2 was used for the preparation of III
By/;gilow:mg procedure,-, ylelds of 60-70% in the conversion of II to IV were ob-
taineds II (1.27 g.,) was placed in the reaction-sublimation apparatus (FJ.gure 2),

1.3 ge of phosphOrus pentaehloride was added (o;perations carmed out in a dry bex),
and mixed by gentle shaking. The ;'eactiOn was carried out by heating for 4 m:v.nutes
at 95=-100° (watér éspirator),and after _'thé‘ initial reaction had subsided isopropyl

‘alecohol and Dry -Ice were placed in the éold'finger and the product waé sublimed

(12) B, B, Corson, R, W, Scott and G, E, Vose, “Organic Syntheses™, Coll., Vol. I,
John Wiley & Sons, Inc., New York, New York {1941)5 pe 179, . '
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at 30 mmo ab rapidly as p@zsmbl@ @nt@ it by mvamg an oil bath prevmua]y heated
to 160u=1‘70@ The sublimation roqui‘rad ab@ut 5 mmz‘tes and y:x,elded a ligh"b yellw
pr@du@ IZE was ringed f:f@m the @fuld finger mt@ a 12“’ ml. @Qni@a ﬂ&gk‘mth
5 mlc of methancl and 22 ml. of 2 F sodiun scetabe, and thed & solution of bene .
zens diszonium chleride (prepsred by dlw,s@.,wlng 1.9 go Of aniline in 6,75 mlo :
of @O‘t@@n‘t rated nydraah“i@ri@ acid and 35 g, of dce and g &@wly add:mc“ a @lutlon
of 1.75 go ©f godium mtrit@ in 6 mlo @i" m‘ﬁam‘*‘“) wer@ 8ddfa~d and aftcr storage
at C° the hellow product was .fl;rﬂ';»e:x‘ed and wash@d with cold water to yield l°70g R
{663) of I¥. - | |
' hsb-Dismine-S-thenylazoovrind i omlmGi% (T)4e = IV (1,70 8oy 1,0) wel es‘,a 845 mco)

wag placed in & 50 ml. conical flask squipped with a B jeint, Abﬁo.a.u,te buuanol

(5 mluds 1% go (15.4 mavies} of formamidine hydzockloride™ snd 1440 ml, of

& 1.2 F sodium buboxide solubion were added, A r@flxzx ﬁ“vzdens@r and ds:"ving 'tu;be
were atbached, th@ aontents werse mixed by ¢ mang a‘t, room t,ezmp@watuum fQ:r' 10 ) |
minutes, then r@f h};ﬂ“@d for four I‘Oumo After Storag’@ at 0° @v@rm.ghts the p;odﬁct

.was removad b; £iltration and washed with s mall P© rtl@na of c@ld ethanal and L

{13} . Jo Bo Conant, R B, Iuiz and B, B, Corson, ®Organic Synuhc, C@.Llc B
Vol, I, John Wiley & Songy Inc., New YGrkg New York (1941), P 9.

(14) Diffi@*'-my was axper,y,en@@d in the premmti@g of ethyl fermimino ether
_ hydroshloride on a 4 mols scale by the procedure described in (4) using

& large excess of achydrous hydrogen chloride, The pI'Od‘ et appearad to be
mainly ammonium chlorids, Subsequent preparations using 1.l moles of hy-
drogen @h,mrz;da/m@,u,e of nywag@n ecyanide 5 yielded & produ @‘t conteining !
about 65 mele percent of the degired preduct and 35 mole percent ammonium
chloride, The anaiyssw given for the imino ether in’ (Z,,) (théeory 32.4%)
indicates that it also may have been Impurs.

{15} S. Mo McEivain and Jo W Nel g@ng Jo Amo Gh@mo s@co ,,49 18 (1949)




-9 UCRL~1302
vater and air e‘.riea.' Chromatography of & small por'bion of this compound on silietc
acid-celite (develOped w:.th 95% benzenee-s% ethanol) indicated tha’c. it was 85% pm‘e
The cOrrected yleld was 14,.4 ge (70%). COndensatJ.Ons carried out in methanO]. yield
ed no pm*Oduct, while One carmed out, in ethanOI gave 55% Of V., o
£ I {1,60 g,, 852 pure) was dJ.SSOlved
in 10 ml., of glaclal acetlc acld and 2.,5 go Of powdered zine was added in small
portlons over a 15 m:Lnute per:n.od The zine was removed by flltratlon and washed

m.th three 4 ml. por'blons Of warm water cOnta:Lning 1 mlo of glacial ace’clc ac:.d

. The filtrate and wash:.ngs were cOOled9 and 5mle of 9 F sulf.“urlc acld were added.,

After storage for 3 h0u:rs at 5 s YI was filtered and washed with three 2 mﬂ.o .por-
tions of cold vater; yleld 1,23 g (7). No further product was obtainsd even
after 'bhe add:n.tiOn of J.nactlve carm.er., Several tr:.al reduetlons us:.ng Raney m.ckel
v d:x.ssolved in glac:Lal acet:l.c acid gave 65-70% yields, but requ::red a 10nger o
time to carry out and were no ‘irxéfe" satisfactory than the réduction described.
Adgnihé Sulfate-h ﬁgaté;égcu (VII)4s - Several attempts to repééf theprocedun
descr:.bed in (4) resulted in exp10si0ns of varylng severity either when heating
in the Garius tube at 160--170 or eqpecia]ly when Opem_ng the cooled ’oubeq with
a hot Tod at the end of the reaction. Therefore, the following modification was
used, | ) I )

VI (612 mg,, 2,54 mmoles) was heated in a flask equipped with a reflux "
cOndenser in an Oil bath at 160° m.th 11 mlo of foz"mamz.de and’ 003 ml, ‘of 98-100%
formic acid for 2.5 hours, After .'L.,2 hours, an additional O 25 ml, of formic ac:.d »
was added,. The formemide was removed in m at a bath temperature of 140—145° o
The residue was; diSSOlved by warming in 9 ml, of 0.5 F sulfuric acid and the solu-

tion was decOlgrized w:Lth a small amovnt of Norite and aJ_'Lowed to crystalllze for
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several days at 50. The hght yellow product wa.s flltered > washed with a small '
amount of water and ethanol and a:.r dra.ed Y:Leld. 341 mg. (677 s spec:.f:.c R
aotlv::.ty O. 85 mc/mmole), - | _ v
In order to recover addltlonal VII from the fllt.rate, 1t was passed
through an 1on exchange column (&mberl:l.te IFA-Z,DO 1n the chlor:Lde form) » the
eluent fractlons contalmng the adenlne were concentrated to 2 5 ml, 60 mg.,of '
1naot1ve adenlne sulfate and O 10 ml, of 9 F sulfur:.c ac1d were added, and o
"after treatment with Norite and crystalliza tion at 5 R 84 mg. of VII (SpeC:Lflc.
act::.v:Lty O 55 mc/mmole) were obtained. The total yield of y__I__I_-:f.‘rom_so_dlum} '
yanlde vas 20%. | - ) |
o The purlty and 1dent1ty of VII were shown by ultrav:.olet absorptlon
spectru.m, Efnax = 12,800 at. 263 ms pH 2 0 5,16 and filter paper chromatography,
Only one radloacblve spot (aluo visible under ultrav:l.olet llght) was obtalned o
when VII was chromtographed on Ithz—ronzan No, 1 fllter paper u51ng Z,D W’t., 3 o .

n-nbutanol-ZS wt % proplonlc acid=-35 m.,% water as the solvent system (R

“when appl:l.ed from h,fdrocnlorle acid golutlon) _

S_Azaadenlne-é,é-c (7«-am1ne-l—v-tr1azolo §d) mlmdlne—-gaﬂ-cu“} (VIII)

yI (608 mg., 2 52 mmoles) was dlssolved by warm:Lng m.th lO ml of 2 F sodlum ) .’ .
acetate, The solut.lon was cooled to room temperature, 1,5 ml of glac1al
acetic acid added, followed by 213 mg. of sodlum nitrite in 5 ml, of water.

The solut:l.on was allowed to_ stand at room temperature for 5 mlnu‘oes durlng

which time a buff colored preclplta’c.e formed, subsequently the solunlon we.s

¥

(16) 1. F. Cavalieri, A, Bendlch J . F. T::.nker, and G, B. Brown, Je Am. Chem,
Soc., 70; 3875 (1948).

(17) R. O. Robllh, Jre, J. O, Lampen, J. P. English, @, B, Cole, and
J. R. Vaughan, Jr.,-J, Am. Chem. Soc., 67, 290 (1945)

?
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heated on & steam bath for 15 mjnutesl. ‘After allomng VIII to crystalllze at
5 ».it was filtered, washed with a small a.mount of water and alcohol a.nd drled
Yield: . 295 mg (86%) . The -above product was dissolved by warming in 20 ml. of
1 F ammonium hydroxide, decolorized with 50 mg. of No,r:'L__t,.oi, and a-ftéx;_ fi_li_:g_er:__i.pgb
| glacial acetic acid was _addod dropwise to the warm filtrate untll a p_:r'ecn'._’:oifoegto
began to form in the hot solution, .Tho product ‘was removed from the cooie‘d; »
solution and washed with ‘w_ator_z:‘ and et_llanol;\ y";elcl_: =2’7(_)ﬂ mg. (79%_, specif_,'ic.f .
activity 0.85 me/mmole).. | |
The combined filtrates were coqcentratea and 51 ng, of inactive VIII
added, After one recrystallization, 52 mg. of VIIL was obtained, spoo\:‘_.fio’ |
activity 0.19 mc/mmol.e. Thus,. the total rad.i_oactijre yield wa.s 8‘2% ___froﬁ Y_]_Z,
and 20% from sodium cyanide. A . o
The .identity and puri ty of VIII were shown by ultrav:.olet adsorp’clonv .
's'pec"_cra,:'ﬁ,nax = 10,100 at 264 xy(, pH 2-.»0,. E‘max 10 850 at 2’75 Iy(, pH 6 5, _ |
. and_i.ma};_: 10,900 at .275 ng pH 9.0, The posz.'l::l.onof(:ﬁ.max ai? pH 2.0 l‘ag;.e?? '
with that reported in (16), but the other values are r;,o’o_ in agreement. How-
ever, the position Of?méx for pH 6.5 and ’_9.0 ai'e J.n sub\sj_cani:?.a@. agreen}ent -
with those reported in (17). '
Chromatography in butanol-propionic acld—water gave a s:.ngle vspot.,
visible under ultraviolet l:l.ght Re = 0,70 which corresponded with the
only radioactive spot obtained, |

Anal, Caled. for 04N : G, 35.3; H, 3.0; W, 61, 7. Founds G, 35.3; E, 3.03

N, 61.7;

L
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~Diamino—5~isonitroso—b—~

hydrogxppirimidiﬁe-Arclé (x) 8-19; . & solution prepared from 40 g. of guanidine
hydrbchlofide and 1,04 g, of sodium in 20 ml, of absolute: methe.;iel was addedf '
to I (18 mmples) and the mikture was refluxed for 8 hours (protected from B
moisture by a.d}ying %ube)}' The'methanol‘ﬁaé'removed under reduced pressure:

| _.-'to yiél’d a thick brown syrup (IX). D rnis ws dissolved in 40 ml. of water;
30 ml of 2 F sodium acetate, 8 ml, of 6 F hydrochloric acid and 30 ml, of

2 F sodium“nitrite were added. After several minutes 4 ml, additional 6 F
vhydrochloric acid was edded and the solution was stored at 0° for several -
hours;. then the rose red precipitate'of X was filtered and washed ﬁithvwater.
It wvas used to prepare XI without drylng since it was found that 1t could be -
more readily suspended whlle sti11 m01st The flltrete contained aboutelo%
of_the starting Cl4 act¥v1ty° | |

L Lt e L sl
244, 5~Triamine~6~hydroxy-pyrimidine sulfat.‘e‘-(XI!l8 9. = Moist X s’ suspended

.and ﬁaftiailyddissolved'in’35 nl, of water‘and‘ﬁ‘ml' of 5,9 F sodlum'hydrox:.de°
After several minutes 2 5 ml, of Lo F sulfurlc acid was added w1th v1gorous
stlrrlng, the solutlon Wa.s warmed to 50° and 10 g. of sodlum hydrosulflte S
wa.s added‘ln small portlons over a_l5 minute perlode The warm solution wasg ="
filtered and to the clear yellow filtrate was added 6 ml, of\4°5‘F sulfuric

acid. After storage st 0°, the crystalline, light yellow precipitate s

(18). W, Traube, Ber, 33 1371 (1900). I L e

(19) C. K, Cain, M. F., Mallette, and E, C. Taylor, Jr., J. Am, Chem, Soc,, =
68, 1996 (1946).

(20) Experiments indicated that the yields using absolute ethanol or butanol
were similar although inclined to be more variable, The pH for the
nitrosation should be more acid than 5,0 at the beginning of the
reaction,
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flltered and washed w1th weter.f Yleld. 2e 65 g. (52% from sodlum cyanlde, fi‘?
A specific aot1V1ty 0. 85 mc/ﬁmole) By the addltlon of 215 mg.‘of carrler XIHIR

- and 5 ml, of. 405 F sulfurlc a01d to the flltrate from the above crystalllzatlon,
338 ng. addltlonal XI wae obtalned spe01flc act1v1ty 0.44 me /mmole (equ1va-
lent to 3% addltlonal yleld from sodlum cyanlde) J

¢

Guanine hvdrochlorlde dlhydrate—4~014 (Xlﬂllg.- XII (l 29 8es 5 O mmoles) was

refluxed fbr 15 hours w1th 15 ml of 98—100% formlc a01d and 357 mg (5 2
mmoles) of sodlum formate, The formlc aC1d was removed under reduced pressure;
~and the light yellow solid was dissolved in 25 ml, of 0.5 F hydrochlorlc acld
and after treatment with Norite, the solution was filtered and stored for
.several‘days*atJSO, XIT was removed by filtration, washed with cold water

and air dried o y1eld 924 mg,’ (83p, 45% from ‘soditm cyanlde, specific
acb1v1ty 0.85 mc./mmole)

' The purlty ‘and identity of +the -compound: was shown by paper chromatography

using butanol—proplonlc acid-water as the solvent system;fonly.onewspot':

(Rf = d,AO) visible under ultraviolet light or on making a radioautogreph

wa.s present.‘*The9ultfa;violet’éderptioﬁ:Spectrum,:ﬁﬁ;ia;1115000‘athAS Mty

7200 at 270 Bk pH 2.0 agreed with an ‘authentic’ sample 16

8~Azagygg1nem4-c (5~Am1no-7—hydrogyrl-v; riazolo (d) szlmidlne-§a~014)

§XIIIZl7; =~ XI (1.36 goy 5.3 mmoles) was dissolved by warming to 80° with

30 ml, of 2 F sodium acetate; 1l.4 g. (Zd?ﬁmoles) of sodium nitrite dissolved
in 8 ml, of water was added to the warm éoluti%n and it was heated for one-
_half hour on & steam bath, Glacial acetic acid (4 ml. ) was added and e fter
storage overnlvht at 5°, the product was flltered, washed with water, and

" .dissolved by warming in 40 ml, of 1 F ammonium hydroxide, treated with 125 mg.

of Norite and filtered, On storage at 5°, 556 mg. of XIII was obtained (69%).
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By addition of glacial acetic acid to the warmed filtrate.until a precipitate
started to form, an add:l.tlonal 19, mg. (24%) of XIII was obtained, Total
. yleld-' 93% from XI, 5lp from sodlum cyanlde,"j" A o

| | XIII exhlblted only one radloactlve zone after chromatography on paper';;
u51ng butanol-proplonlc a01d-water as the solvent system, (R = 0,30), This
»spot fluoresced strongly under ultrav1olet llght The ultraviolet adsorp=-
tion spectrum at pH 2 0 1nd1cated a s1ng1e max, at 247 qu” m;xiﬁblOISOO,

and a broad shoulder from 262 gu?to 2172 g¥¢ and agrees Wwith that reported

in (16) o '

SUMMARY |
Methods are described for the syntheses of adenine—4,6-C14
8—azaaden1ne-4,6-014, guanlne-A-Clé, and 8—azaguan1ne-4.-014 in. ylelds of
20% and 45—50%, respectively, from sodium cyanlde.. The procedures use
‘ known synthetic methods W1th modlflcatlons to produoe satlsfactory ylelds

/.

for 1sotop1o.syntheses.

«The author wishes to express his appreciation to. Dr, Melvin Calvin ,‘_-’

for his guidance and interest in the_described work.
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