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The syntheses of 1-(3-deoxy-3-fluoro- and -2-deoxy-2-fluoro-8-p-xylofuranosyl)cytosines (X and XI, respec-
tively) and 1-(2-deoxy-2-fluoro-a- and -B-p-arabinofuranosyl)cytosiies (XIIa and XIIb) from their corresponding
suitably protected halogenoses are described. The susceptibility of these cytosine nucleosides (X, X1, XII) to
cytidine deaminase was stidied along with the susceptibility of several corresponding fluoro sigar adeuine nucleo-

sides to adenosine deaminase.

Preliminary studies showed that in L1210 mouse leukemia suspension cultire,

XIIb has a growth inhibitory effect comparable with that of ara-C.

Ax part of a program of synthesis of nucleosides with
biochemical and chemotherapeutic potential,? we have
undertaken the preparation of a number of nucleosides
containing ' in the carbohydrate moiety. Previous
studies dealt with the synthesis of 2‘-deoxy-2‘-fluoro
analogs of uridine, 5-fluorouridine, ribothymidine,® and
eytidine* by reaction of 2,2-anhydro nucleosides with
HI" in dioxane. Conventional condensation of pre-
formed deoxyfluoro sugar derivatives with 2,6-dichloro-
purine led to 9-(3-deoxv-3-fluoro-g-n-xylofuranosyl)-
adenine® and 9-(2-deoxy-2-fluoro-e- and -8-n-arabino-
furanosyl)adenines.® The present report describes the
synthesis, via the “silyl” procedure,” of 1-(3-deoxy-3-
fluoro- and -2-deoxy-2-fluoro-g-p-xylofuranosyl)cyto-
sines(X and XTI), and 1-(2-deoxy-2-fluoro-a- and -B-p-
arahinofuranosyl)eytosines (XIIa and XIIb).

Compound XIIb is of particular interest as a 2°-fluoro
analog of the chemotherapeutically active ara-C.3
Pharmucological studies in man and mouse have shown
that ara-C 1is rapidly deaminated to 1-8-p-arabino-
svluracil, an inactive metabolite.2® The present
report examines the susceptibility of XIIb and related
fluoro sugar cytosine nucleosides to cytidine deaminase.
Additionally, the susceptibility of the 2~ and 3‘-fluoro
analogs of chemotherapeutically active® adenine nucleo-
sides. ara-A and zylo-A, to adenosine deaminase is
reported. Finally, some preliminary sereening studies
of these fluoro sugar cytosine nucleosides against L1210
mouse leukemia sugpension culture are given.

The glycosides, methyl 3-deoxy-3-fluoro-8-n-xylo-
furanoside (I),5 methyl 2-deoxy-2-fluoro-g-n-xylofuranc-
side (II),* and methyl 2-deoxy-2-fluoro-a-n-arabino-
furanoside (I1I),% were treated with PhCOCI in pyridine
togive 75-859%, yields of the di-O-benzoyl derivativesIV,
V, and VI, respectively. These were readily converted
into the bromo-sugars VII, VIII, and IX by reaction
with saturated HBr in glacial AcOH. Halogenose
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VII could also be obtained from IV by a less vigorous
procedure, namely treatment with HBr in CH,Cl
at 0°, whereas similar treatment of V and VI failed to
afford bromo sugars. Compounds VII, VIII, and IX
were unstable and were prepared immediately before
use.

Initial attempts to prepare cytosine nucleosides from
these bromo sugars using the generalized mercuric
cyanide-nitromethane method!® failed, due, probably,
to the istability of the bromo sugars and the relative
insolubility of N-acyleytosines in nitromethane. Addi-
tion of DML' to the solvent increased the solubility of
the pyrimidine base, but yields of nucleosides were
still low and extremely variable. Therefore this ap-
proach was abandoned in favor of a procedure using the
bis(trimethylsilyl) derivative of eytosine.

A standardized procedure was adopted for the syn-
thesis of the cytosine nucleosides. Thus, the bromo
sugar was dissolved in a small volume of MeCXN and
added with stirring to a twofold excess of bis(tri-
methylsilyl)eytosine,!! partly dissolved in MeCN at
room temperature. After a few minutes the solution
became clear, and the reaction was allowed to proceed
for several days. The nucleosidic produets, without
characterization, were debenzoylated to the free nucleo-
sides by treatment with methanolic NaOMe. In all
cases, glycosylation occurred on N-1 of the base, as
adduced from the close similarity of the uv spectra of
the produets to that of eytidine in acidic, neutral, and
basie solution.

Using the above procedure, bromo sugar VII afforded
a 769, yield of 1-(3-deoxy-3-fluoro-g-p-xylofuranosyl)-
cytosine (X), isolated as the crystalline HCI salt.
Sinee the 2-O-benzoyl substituent could participate
during the condensation, the 8 anomeric configuration
was expected, resulting in a 1°,2'-trans configuration,
as previously obtained in the condensation of bromo
sugar VII with N-benzoyladenine.> Firm evidence for
the 8 configuration was obtained from the nmr spec-
trum of X (in DMSO-ds), in which the signal for the
1'-proton appeared at é 5.69 as a slightly broadened
singlet (J1:2- < 1.0 Hz). This small coupling is charac-
teristic of the trans 1°2' configuration in furanose
derivatives,!? and hence of the 8 configuration in this
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instance.  The CD (eiveulay dichroism; spectrum of X-
HCTHin HaO provided turther confimmation of the 8 con-
figuration in that it displaved o positive Cotton ceffeet
centered at 278 mu: thix contermed to the rule proposed
by Ulbneht. e/ of.,"* that - d-p-pentnimanosyvljaraeils
and -evtosines <how positive Cotton effeets in the region
of the =<o-called By, =peetral bud 12600250 mu for most
nucleoxides) if the nueleoside possesses a preferred eon-
formation owing to restrieted retatior: about the glveosyl
boud.  Thix rule appears 1o he valid for riboe-. de-
oxyvribo-, and avabmonucleosides, vegardless of whether
the =ugar OH groups are <ubstituted.  The magnilude,
bt not the sign. of the Cotton rffect may be varied by
changes in the =ugar.  Thu~ the rale. in aur opinion.
1= applicable alzo to deoxy i snge nueleosides, and
we will present evidenee isee belew o support of this
application.

Reaction  of the Z-denxv-2-flunroxylosyl  bromide
VIIT with bis(orimethylsilyevtosine gave a complex
mixture of produet=. from which blocked nueleoside
(m 65% vield) was rolated ax an amorphous <olid by
preparative tle.  After debenzoyvlation. tle showed the
reaction mixture contained two camponents, the o nnd
3 nueleosides. m a ratio or 1t The predominant
1xomer wiux obtuned by fractional ervstallization from
MceOH., and. on the basis of a poxitive Cotton effect au
270 mu. wax assigned the 3 contiguration (XI),  The
other ixomer could not be obtained in pure form.

The moxt plausible explanation for predoninance nf
the g-nucleoside produet in this condensation. in view
of the absence of a participating group at C-2 of the
<ugar, 1= that bromo sugnr VI exists largely as the
a anomer. d undergoes direet SN2 oattack by N-1
of the baze to give a preponderanec of the 3 nucleoside.

Axin the case of the 2-deoxyv-2-fluore momer VIIIL
3,0-di-0-benzoyvl-2-deoxy -2-flnaroarainnosyl bromide IX
gave, ax expeeted. a1 mixture of produets from which
the free anomerie nueleosides Nllw aud XTIb were ab-
tained after chromuatography and debloeking i a com-
bined vield of 3¢, Thir a3 vatie obtuined in this
histatiee was approximately 1010 o~ was previously ex-
perienced in the conden=ation by the fasion pracedure
of a derivative of this =ugar with 2.6=hehloropurie.*
Compounds XIla and X1 wen characeterized ax the
HCT =altx.

As<igmment of the a- and g=nomerie configurations
to XIla and NXIIb, respectively. was made using nmr
spectri. A close structural relationship exiztx between
eytosine and adenine nueleosides 1y the C-6(C-8)-N-1-
(N-MC-17-C-2" pant of the molecute. I the nnr spec-
trim - of  9-(2-deoxyv-2-flucio-g-s~mrabinofuranosyl)-
adenine,® long-range (7, conpling to the 2-17 causes
a =plitting ot 2.0 Hz in the signai waising from H-N of
the baxe.  Thix =plitting i~ abscut in the @ anomer. A
<imilar =plitting of 1.5 Hz ceeurs 1 the signal of the
C-6 protan of XIIb. thus permitting a=signment of the
3 configuration.

In the cireular diehraism ~peetva, XITa and XIIh
showed negative and positive Cotton effects, respec-
tively (coround 270 mg), providing evidence for the ap-
plicability nf Ulbrieht's rute to deoxyfluoro nueleosides.

In the ease of purine nueleasides, Cotton effects are

s T L VL Uit T R Einerssi wisd R0 Swan, Tetewhadvow Lett.,
1561 (166 T. R. Fmersoll, R..J Swian, and T LV, Ullaiclst, Biarhem -
Iy, 8, 843 (10671,

generally mueh smaller, and their direction i~ o sine
to those of pyrimidine nueleosides< Thns, o ot
3 nueleosides <llow =mall positive and negative 1oorioy
effocts respectively. in the region o1 260 mu. That 1his
also held for deoxyfluoro mmcleoxides was rdicitea by
the faet that O-{3-deoxy-3-fluovo-g-v-xylouraosyi-
adenine and O-(2-deoxy-2-fluoro-g-n-arabinoiurarosvii-
adenine <howed weak negative Cotton effect~, while
foyr 9-12-deoxy-2-fluor-a-n-rabinofuranosyiaden e,
apositive Cotton effeet was =ecn.

Enzymatic Studies. - The fluorn sugar g-n-nueiossidos
deseribed hevein along with their nonfluorinated analows
as well ax evtidine and 2/-deoxyeytidine were exainied
for thieir ability th aet ax <ubstrates for partindis -
fled evtidine desminaze from pig kiduev,  The sesniis
SHhable D show that aro-Coand its 2%-fuors Gorivas e

TasLe |
SERCEITIBILITY OF I=3-D=PENTOFURANOSYLOYTONIN S
IO CyTroiNg Py MIN s

Copeequi® Canfigarguion 10 372" Petnmave 0
{viidine e i \
It Ol
2’-Deoxveviidine® 4 - Vo
T
1
ara=( Rl y 1
HO)
.
2 Fara-Ct XD e R P
HO
HO)
wglo- e b 1
OH
o
2-Farylo-C (XD A )
.
¥
A=Frglo-C N + B 1
0Tl

S Assuved according to the method of R Tonwhisk, -0 wi,
Jo Bl Chenc,, 243, 2534 (1968).  “ Inenbated 20 iy o 377

Incnbated 601 niin at 37°. The producis were wdeciifiel by
paper chromatography on Whatinan No. 1 paper, nsing ~P:OH
H.O-TICHE30:37:33, v.ov, as the developing solves.

(XI1b) were deaminated more slowlyv than cevtidine,
Morcover. the substitution of 1° for OH i the 27 nosi-
tion of ara-C did not change the relative rute of drani-
nntion.  If, ax in 2'-deoxveytidine. H repiaced the
2’0OH of ara-C or the F of 2-F-qra-C, the raie o de-
amination inereazed threefold.  Previous studies from
thix and vther laboratoriex have demonstrated tliat
2'-deoxyeytidine is deaminated by hacterial dearminase
at about the same rate™ or at o greater rce %
cvtuidine, whereas the rate of deamination o 2= lcoxy-
eytidine by mammalian deaninaxe 1= 20 that .
evtidine.™  Oun the other hand. 1-g-p-aribinosvi-

evtasine 1= converted into 1-g-v-nrabimosyiuraci!t at one-

143 For w ceview of ORD aal CD oof tacleir acids see 1570 Y e aned 1
Samejiia, Hroge. Naclete Aoid Rex. Uol. Biol, 9, 223 ild64).
15) 1. Wenlpeu, R, Dnsehinsky, L. Kaplan, and J. L Poxo 0 b,
Chem. Sew,. 88, 4745 (10613,
16) T, P Wang, Ho Z, Jable, and L O. Laupen, J. Bud, 6o, 184, 0
11450).
17) S0 Colhienand H, D, Bsarider, »hiv., 226, 531 (1457
18) W, AL Creasey, (.., 288, 1772 (19631,
2191 R. Tumebick, To D Sgslaw, aml VoS0 Waegvdekar, dael 243, 2534
196H8).
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fourth or less the rate at which cytidine is converted
into undine.'”8!¥ Camiener?® has reported that
human liver deaminase will deaminate 2'-deoxycytidine
and arabinosylevtosine approximately as rapidly as
cytidine.

Epimerization of the 3° position and/or substitution
of the OH by I' guve nucleosides which were not de-
aminated by the enzyme. It is apparent, therefore,
that the enzyme can tolerate a configurational change
at the 2' position of the nucleoside, while at the 3’
position the “down’” (ribo or arabino) configuration
must be maintained in order for deamination to occur.
These results ave in agreement with those of Fox, et al.,*!
and Camiener,” who found that cytosine nucleosides
containing a 3-OH i the “up” (xylo) configuration
are not substrates for eytidine deaminase.

It is of interest to note that while the 2'- or 3'-fluoro-
substituted pyrimidine nucleosides were either poor
substrates or nonsubstrates for eytidine deaminase, the
fluoro-substituted adenine nucleosides were even better
substrates for calf intestine adenosine deaminase than
adenosine. These results (Table II} indicate that

TasLe IT
SUSCEPTIBILITY OF 9-3-D-PLNTOFURANOSYLADENINES
TO ADENOSINE DEAMINASES

Relative
Compound Configuration at 37, 27 velocity
Adenosine +—t 1.0
HO OH
2/-Deoxyadenoxine +—t 1.3
HO
OH
ara-Ab e — 0.07
HO
F
2'-F-ara-A +———t 1.2
HO
3/-Deoxyadenosine” +—t 0.8
OH
HO
rylo-Ad S+ 0.3
OH
F
3'-F-zylo-A +—t 1.4
OH
2 Assay: The reaction mixture contained 0.1 pmol of sub-

strate, 0.15 mmol of Tris buffer (pH 7.4), 0.002 units of calf intes-
tine adenosine deaminase (Sigma Chemical Co., type I) and water
to 3.0 ml. Deaminase activity was determined by reading the
decrease in optical density at 259 mu. The reaction prodiets
were determined by paper chromatography on Whatman No.
3MM paper, using butanol-water-ammonia 86:14:1, v/v, as the
developing solvent, * W. W. Lee, A. Benitez, L. Goodman, and
B. R. Baker, J. Amer. Chem. Soc., 82, 2648 (1960). < W. W. Lee,
A. Benitez, C. D. Auderson, L. Goodmai, and B. R. Baker,
bid., 83, 1906 (1961). “ O. P. Crews, aud L. Goodman, Syn.
Proc. Nucleic Acid Chem., 1, 139 (1968); we are indebted to Dr.
R.J. Suhadolnik for a sample of this compoind.

9-(2-deoxy-2-fluoro-B-p-arabinofuranosyl)adenine  (2'-
fluoro-ara-A) is deaminated about 17 times faster than
ara-A and at the same rate as 2'-deoxyadenosine. Sim-
ilarly,  9-(3-deoxy-3-fluoro-3-n-xylofuranosyl)adenine
(3'-fluoro-zylo-A) i: deaminated twice as fast as 3'-
deoxyadenosine and about five times faster than aylo-A.

(20) G. W. Camiener, Biockem. Pharmacol., 16, 1691 (1967).
(21) I. Wempen, I. L. Doerr, L. Kaplan, and J. J. Fox, J. Amer. Chem. Soc.,
82, 1624 (1960).
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An interesting conelusion follows from a comparizon
of the arabino and xylo nucleosides with 2~ and 3'-de-
oxyadenosine. Thus replacement of the 2'-H by OH
(ara-A) decreases the susceptibility of this nucleoside to
deamination, while replacement of the 2-H by I
(2-fluoro-ara-A) does not change its activity as a
substrate. A somewhat different situation ocewrsin the
xylo seres where the rate of deamination is in the
order:  3'-fluoro--aylo-A > 3'deoxyadenosine >
aylo-A. Thus in both the arabino and xylo seriex, the
presence of a 2'- or 3'-OH (respectively) i= not necessary
for deamination by this enzyme.

In agreement with the results of Cory and Suhadol-
nik?2 with the same enzyme, we also find that aylo-A
is deaminated faster than are-A. Others*® have re-
ported that mouse tumor adenosine deaminase de-
aminates both compounds at approximately the same
rate.

Screening Studies.?*—Preliminary results reveal
that in an L1210 mousge leukemia =uspension culture,
2 I-ara-C  (XIIb) has a growth inhibitory effect
comparable with that of ara-C and are-FC [1-3-p-
arabinofuranosyl-o-fluorocyvtosine]* (5.0 mug ml for
509 inhibition). Also like ara-C, the growth inhibi-
tion by 2'-F-ara-C could be reversed by 2‘-deoxyeyti-
dine. 2-I-aylo-C (XI) and 3-I-zylo-C (X) were
considerably less effective than 2'-F-ara-C as growth
inhibitors of these cells since more than 2000 times the
concentration wasrequired for 509 inhibition.

Experimental Section®

Melting points were measnred using a Hoover-Thomas capil-
lary apparatis, and are corrected. Tle was performed on micro-
scope slides coated with silica gel GF 254 (Aerck) and prepara-
tive tle on 40 X 20 cm glass plates coated to a thickness of 2 mm
with silica gel PF 234. Column chromatography was carried
ont using the technique deseribed by Hunt and Rigby,* with
silica gel G as adsorbent. All evaporations were carried out
in vacuo. Nmr spectra were determined nxing a Varian A-60
instrument, with TMS or DSS as standard, and were consistent
with the proposed striictures. Ir and nv spectra were measnred
on Perkin-Elmer 221 and Unicam SP 800 instruments, respec~

{22) J. G. Cory and R. J. Sulladolnik, Biochemistoy. 4, 1729 (1965).

(23) G.A. LePageandI. G. Junga, Cnacer Rer., 35, 46 (1965).

(24) The alithors are Indebted to Dr. Dorrls J. Hytclilson and Mariann R.
Bjerregaard of tlils Institute for tilese prelimlnary data.

(25) J.J. Fox, N. Mlller, and I. Wempen, J. Mel. Chem., 9, 101 (1966).

(26) Wlere analyses are indicated only by symbols of tlle elements.
analytical results obtalned for tllese elements were withln =0.4% of tlle
theoretical values. Elemental analyses were performed by Spang Mlero.
analytleal Laboratory, Ann Arbor, Mich., and by Galbraitll Laboratories,
Knoxville, Tenn.

(27) B.J. Hunt and W. Rigby, Chem. Ind. (London), 1868 (1967).
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tively;  pA valies were measured spectrometrically and arc
acenrate to ==0.05 unit.  Cotton effectz were observed on a Cary
Model 60 =pectropolarimeter operating in the circnlar dichroism
mode. Bix(trimethykilylleytosinet! and  2,5-di-0-benzovi-i-
deaxy-3-fluoro-p-xylofuranosyt bromide (V1) were prepared a-
deseribed in the literature.

Methyl 3,5-di-O-benzoyl-2-deoxy-2-fluoro-3-n-xylofuranoside
and -«-b-arabinofuranoside V and VI—The =ame procedure for
benzoylation wis n=ed for both isomers.  To a sohition of ghyco-
side IT (4.1 g} in pyridine (55 mb) at 0°, PhCOCT (14 ml) wax
added.  After stirring 5 hr at 0°, ice (10-20 g) was added, and
stirring continned a further 30 min.  The =olution was dilnted
with CHCL (250 mll and washed [saturated NalTCOj; solition
(three times with 100 mlb), H:0 (100 ml){, then evaporated.
Repeated evaporation of a solition of (he rexidue i aqueons
tOH =erved to free it from pyridine, leaving the produet Voax a
vireons, pale vellow =irup (7.5 g, 81 €¢) =nitable for the uext step.
A sample for analysiz was purified by preparative ile using a
single elution with EtOAc-CgHg (1:4).  Compound V possessed
la[™y —=31° ¢ L4, E1OHL  nel. (CollnOgFy ¢, H, F.
(‘nmpnnml V1, ~imilarly prepared from glycoside 111, <howesl
fa]*h +1018° ¢ 1.8, KtOM).  dnal. [CoHu O ¢, H, I

S,S-Dl O-bcnzoyl-2-deoxy-2-fluoro-nv-xylo- and -arabinofuran-
osyl Bromides VIII and IX.—Both isomers were prepared
using the same pracedure, illusiiared here for the wylo isomel
VL

To the glveoside V (2.0 g} ice~cold 307, HBr in glacial AcOll
(25 mb) wax added, and the sohition was allowed to reach room
temperatnre with <tirring.  After 1 hr, during which the produei
purrially crystallized out, the =olution wax evaporaied (haih
temperatiire <353°1, then several aliquot~ of tolilene were evapo-
rated from the resichue to remove traces of AcOH,  The semixolid
resichie was dissolved i1 anhyvidrous MeCN (10 mbi and nxed
wirthout delay for the next =tep.

Condensation of Bromo Sugars VII, VIII, and IX with Bis-
(trimethylsilyl)cytosine.~~The procedire wax standardized, and
1= illustrated here for the 2-deoxy-2-fluoroarabinose isomers.
Bixtrimethylsilylicytoxine!! (2.4 g) wax stirred in anhydrous
MeCN (22 mb) until partial solntion oceurred.  To the resnlting
suxpension, hromo <ugar VIII (dissolved in 6 mbof MeCN: freshlv
prepared from 1.85 g of V) was added with stirring,  The suspen-
sian cleared withine 5-15 min, and =tirring was continned 4 dayvs,
AMeOTE (5 mb was added, and the mixture was stirred for 20 min
to hivdrolyze the xilyvl gronps, then Celite 11 g) wax added and
the mixture filtered ta remove cytosine. The filter pad wax
washed with 4 small volime of MeCN| aud filtrate and washings
were evaporiated, leaving the reaction mixture ax u vellow amor-
phions =ohd (2.%() gi On tle (MeOH-CHCL, 1:6), many coni-
pouent= were visible, nicliding the « and 8 uncleosidic products
of Ay 0.80 and 0.85, rexpectively. These were =epurated from
the rest of the mixture and from each other by preparative tle
on tern 4 X 20 em plates, using three elutions with MeOTl
CHCL 1101475, to give the o anomer, mp H68-170° (617 mg),
and the 8 apomer, mp 216-218° 654 mgi. These¢ were then
deacvlated as deseribed below.

In the case of 1the 3-deoxy-3-fluoroxylo ixomer, the crnde
reaerion mixture after filtration was relatively free of nonnmneleo-
sidic material, and wax deacvlated withont priar purificarion.

The 2-deoxy-2-fluoroxylo ixomer gave a complex mixture, and
an tle (MeOH-CHCL;, 1:6), the blocked nncleosidex possessed
By valiiex 034 and 0.38 awd were present in an «:g8 ratio of ~1:0.
Preparative tle, eluting twice with MeOH-CHCL (1:15), ef-
fected some =eparation, but it was fonnd impos<ible to free the
anomers completely from each other.

The same procedure, ilhustrated here for 2+ deoxy-2 -flioro-g-n-

. WiLsox,
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xvlosvieyvtosine, was wsed i1 all cases for the debenzaylation of
blocked mneleoxides.

1-i 2-Deoxy-2-fluoro-3-n-xylofuranoesyljcytosine ¢ XI .- The
blocked nneleoside (636 mg) was dissolved in MeOH (50 mb),
and 1o the =olution, NaOQMe (20 mg) in MeOll (10 ml) was added.
After standing 24 i at room temperatnre, the solh was neutral-
ized wirth glacial AcOL aud evaporated to drvness. The residne
was partitioned berween .0 (100 mb: and CHCL 25 mb), and
the aqueons layver washed with a further 25-ml portion of CHCL,
then evaporated 1o 5 ml and placed on a cohnnn 112 X 202 e
of Dowex AG 30W-X& rexin (100-200 mexh, H* formni. Afrer
waxhiug wirh 1.0 (250 ml), 304, agqueons MeOFL (256 mily, and
H.O 2500 mby, the cohnnn was elured with 2 A agneons NH; ¢4l
mh. The elnate was evaporated 1o drvuess 10 give nneleoside
N1 contaminated with the o anomer, ax an amorphons solid 316
mgi.  Thix was dissolved in the minimnm volime of MeOH,
and 1he solntion cooled 10 0° wherenpon pnre uneleoxide N1
08 gt ervarallized ax a0 monomethanolare, nip 2082047
By dilution of ihe mother iquor with EtOH and evaporation, s
further 254 mg of NI, mp 205-207°, was i=olated.  Compomad X1
possessed [a]b +77° (0.6, watert: nv Al 264 mp (e HTOOT1 A2
277 My ce 13,5000 A 2 269 g fe Y600 pR, = 4.04 = 100
doed CyHOFNG-CHOH D ¢, H, FOON. Tll(‘ presenee ol |
ol of MeOTl wax confirmed in 1he nmr spectrim of o dried
siniple of crvsiatline N1,

All other pucleosides were obtained v amorphons form and
were characterized as HCT salt= hy dissolving in a =mall volume
of MeOH a1 11°, then smnrating the solutionr with HCL aas.
Alter =stauding a1 0°, the erystals were filtered off, aud washed
withice-cold MeOH.  Becrvstallization from MeOH-F1OH gave
pure conipoutils.

1-(3-Deoxy-3-fluoro-3-nu-xylofuranosyl)cytosine 1 X 1- HCI
possessed nip 216-21%° dee, |a]*p +37° (¢ 0.8, H:0 nv A
27 g e Y000 MR T OS0 mp e 14,1005 A ’(41nu|c 10,100):
ph. = 412 = 005 dnal. sCLHLFN O HCH, ¢ H, I, N.

1-( 2-Deoxy-2-ﬂuoro—a—n—arabinofuranosyl)cytosine (XIlal:

HCI possessed mmp 220-222° dec: latp —12° (¢ 0.5, 1LO uv

ARET260 g (6 94501, A 27T nm (e 13,2000 N2 264 ni, ve
9900 Anel (CulL NGO -HCD ¢ H, FON.

1t 2-Deoxy-2-fluoro-3-n-arabinofuranosylicytosine (XIlb:-

HCI possessed mp 240-242° dec; {alp 4108 (¢ 0.2, 1O av

MV U69 i e 03000 XL 27T mu (e 13,0000 ALY 260 my,

G700, pRL, = 388 0. 05, Anal (Ca1FN;04 HCI1C H, KN,

Preparation of ('ytidine Deaminase From Pig Klidney.- A
modification of the method of Tomehick, of «l 1 was nsed.  All
steps were carried ont a 5°, Pig kidney acetone powder i3 g
{Maun Research Laboratories) was homogenized i 30 ml of (115
M KCHwirh o Parter-Elvehjem homogenizer fitted with a Teflun
pestle.  Afier cemrifngation for 30 min at 20,000¢ the super-
natant wux separuted and heated for 7 min ina 60° water b
The heut-denarured mixinre wias cooled and then centrifnged for
1O min a1 20,00y, The residie was dizcarded.  Solid 1IN, .80,
wax added (o the supernatant to give S satnration.  Aftey
~tanding for 1 hv, the mixture was ((nllmlged for 10O niine a1
15,000, The precipitare was dissolved in 2.5 mb of 0.02 M
potaxsium phosphate buffer (pH 7.5) and the =olution wax nxed
directly in the deaniinaxe study. Thix enzynie preparation wis
stable nt (1° fay :a leasr 1 week.

Acknowledgment.-—The authors wish to thank Mar-
vin I, Olsen for measuring the nmy spectra. Thanks
are also due to Drs, AL P. Kotiek and K. A. Watanabe
for their valuable assistance.



