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v Fraetions of approximately 300 ml were collected.

ethanol extriet, ervstalline TI1-11CT 19.94 g with donble melting
points at  139-142° and  146-148°) precipitated.  From the
mother licpor wiother 247 g of ervstals (mp 140-142°) was ob-
tained, The total yield was X700,

5-Deoxypyridoxal (IV).-—Chloroform {5 mly was overlaid with
wosolation of 102 ¢ of TIT-HCT in 50 ni of water and stirred
at 55°. A thick aqueoas su=pension of M0, prepared® from
13.0 g of KMnO,, and 2.44 mt of concentrated HeSOy were added
alterately brsmadl portions over 6 lir so that the pH remained at
abont 4.5, The lower chloroform layer (which extracts the
produci ax formed) was siphotied off each hoar and replaced by
fre<li chloroform.  The course of the oxidation was followed by
measaring the absorbance of samples of the two layers in 0.1 .V
aqueons NoOH at 307 mu e for IIT) and 8390 mu (e for
1V

The elilorofornt extracts were combined and evaporated ix
vacio.  The residue was extracted with petrolenm ether (bp 30-
60°) and vielded 4.76 g (58C0) of 1V, mip 104-110°.  The matc-
rial was further parified by dissolving in beuzene, applying to o
cobum vontaining 150 g of stlica gel (Merck, 0.05-0.20 num?,
snd cluting with beunzene containing inereasing amonmts of
chlovolorm. The desired prodicet appeared in fractons 15-33
yTable 1), These fractions were combined and evaporated to
dryness, mnd the residite was crystallized from hot methanol
and washed with ether: nmip 111.5-113°.

Anad. Caled for CiHoNO,: €, 63.56:
Frand: O 63.62; H, 6.26; N, V.34,

H, 6.00; N, 0.27.

81 M. Viscouting, C. Fhuotlier, wod P Isarver, Helr, Chim, Actu, 34, 1834
19511,

N-Oxides of 9-(3-v-Xylofuranosyl)adenine

and 9-(3-v-Arabinofuranosyljadenine!

lsumer J. Rerst, Drassy Fo Cankiyns, avp LEoN GoobmaN
Stunfoed Reseacch Institute, Meado Pack, Californiu

Receteed August 20, 1066

The antitumor elfects of 9-(B-v-arabinofuranosyl)adenine and
O-( 8-v-xvlofuranosyl)adenine are decreased by their conversion
e the biologically inactive hypoxanthine derivatives through
enzyvnnatic denmination.? A similar result has beeu observed for
3'-deoxyadenosine?® (cordycepin), but this deamination could be
nearly eliminated through the use of cordyceepin l-oxide. The
<low enzymatie reduction back 1o cordycepin in the tumor cell
provided 1 means of eontinuous administration of cordycepin to
the tumor.  Inoan attempt to provide, similarly, a therapeuti-
vally beuter form of the adenine g-arabinoside and g-xyloside,

10 Thas work wies earried out under e auspices of tie Cancer Chemo-
therupy Nutionnl Nervice Center, Nurional Cancer Institute, National In-
stitutes of Healtl, UL R, Public Healtl Service, Contraet No. PH-43-64-500.
T opirdons expressed ) liis paper are those of the autliors and not neces-
surily Uose of the Cancer Cliemotlierapy Nautional Service Center.

@2y G.AL LePave arel 1 Gl Junga, Crneer Res,, 26, 46 119657,

iy S Veederiksen, Bioehim. Bioplhys. Jepr, TG, 366 (1963),
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thier T-oxides were prepared by the methoads deseribad te idis
paper.

[Experimental Section‘

9~ 3~-n~Xylofuranosyljadenine 1-Oxide. - A solution of 220 o
15.24 mmnioles) of Y-g-p-xylofuranosyvladenine in 125 mil of glacial
acetic acid which contained 11 ml of 307 nqueous Hat)y wiw stared
at room temperature for 6 days,® then was cooled 160 0° and the
excess peroxide was deconmposed by the rautioas addiiien of 5¢,
Pd--C. The mixture was filtered through Celite, and the filurat
was evaporated 1o drvness (¢ cacieo 1o give a pale orange salid
which was o 3:1 mixwure of prodine; and starting material o~
shown by paper chromatography in solvents A and B. Tii-
wuration with severul portions of warm methanol reniaved the
srarting material (o leave 1.0 g (43975 of oxide that wis honue
geleous ol paper chromatography i =olvents A and B and had
np 249-250° dec.  The analyticid sanple wax tbtained by 1
crvstallization from methanol:  mp  244-246° dec:  of2s
—32° e b, owaterd: ATLY 23X mp (el 1,T00); AT 201 N
(eD10: ASL P B0T i (e 30507, 268 niu (e 94001,

Anal. Caled for CullsNaa: (0 424 HL 4620 N 247,
Found: €. 42.2; H, 481 N, 246,

The product had R values of .24 and 2.0 on paper chroniog-
raphy in solvents A und B, respectively, as compared with xylo-
furmueyladenive which had v values of 0.66 aud 1.3, resper-
tively.

9-{ 3-v-Arabinofuranosyljadenine [-Oxide.- A solutionc o
1,50 g (1.87 mmoles) of 9=t 3-p-wrabinofuranosyl)adenine with ;
ml o 3070 100 10 25 ml of glacial acetic acid was stored for 1t
day= at room temperatare, then worked up as described for the
preparation of 9-(g-p-xylofuranosyl)adenine l-oxide ¢ give a
mixture of product and startiug material.  ‘Trituration with re-
Huxing 957 ethanol disscdved the bulk of the starting nmiaterial
L vield 039 g (749 of produet,  Recrystallization from water
zave the analyticad sample: mp 245-252° dec:  [a]®p 4157
(e 15, widerts ASL' 258 nu (e 12,200); AMTO260 iy i
R630): A P B05 mu (e 3790), 267 mp (e RT507.

Anal. Caled far CoaHaNO5 ), 424
Foimud: €, 42,4 H, 491 N, 245,

Paper chromatography (o =alvents A and BB showed spats i
Raa 052 and 13, respectively, compared o starting material
which had R 0.22 and 1Y, respectively, and adenine I-oxide
which had R, 9.41 ond 1.4, respectively.

t
)

1, 4.62: N. 247

e Melttng potrts were takew on st Thous - Hoover appurictas arel woe
cotrected.  Paper eliromaograws were o by the descending metiuad witl
wleuiue used for a stundard,  Solvernt systews were witer-saturated buturel
ssolverte A) wwd 54 aqueous NuaHPOy (solveut 13Y.

3 ML N Sevens, 10 1 Magewal, LW, Swoh, awed Go Bl Breov, S

e Chem. Noe., 80, 2755 $1U58).

Esters and Amides from Mannich Kketones

(4P BEnigst aso ‘T B Lek

Rescarcle Depactment, Fisons Phacmacendicals Tid..
Holmes Chapel, Cheshice, Englund

Reeeived Seplendbee 8, 1966

LReduciion of Mavuich ketones (o the aleolinls {nllowed by
benzoylation hax beeu reported to give esters possessiug locul
anesthetic action.? Some new esters of thix type have becn
svitthesized from 2-(f~amino)methyleyelohexanol and  virious
acyl  chlorides.  When the 2-(f-amino)methyleycelohexanone
was reductively amiunated by o modification of the metliod of
Smith and Day? and the rexalting cyclohexylamine derivative
was treated with au acyl chloride, amides corresponding to the
esters were formed. All the compounds were isolated as their
hyvdrochlorides und are listed in Table 1.

1) Departinery of Chremistry and Biology, Welsht College of Vvaueed
Teclinology, Catliays Park, Cardiff, Wales,

(2) C. Manniclcand W, Hof, Areh, Pharm., 268, 589 (1427} C. Manaieh
aned R. Braun, Ber., §8, 1874 (1920).

&3y G WL Smitloand AL R Day J. Am. Chem. Soc., T, 3541 (1955) .
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TaBLe I

D AMINOMETHYLCYCLOHEXY! DERIVATIVES

R:NCH,

HCI

No. X R Alp, °C
AN =

1 0 4-MeOC¢H, 175-177
2 O 4-BuOC¢H, 184-185
3 Q) 4-CeH;CH,OCH, 128-130
4 O 4-CF,CeH, 177-17Y
S O 4-t-BuCeH 4 228-231)
6 O 4-CIC¢H. 190-192
7 O 3,4-(Me0).CeHy 210-212
S O 3,4,5-(Me0);CeHa 187-189
9 O (C¢H;).C(OH) 191-193
10 NH 4-MeOCsH: 210-221
11 NH 4-BuOCsH, 175-177
12 NH 4-CeH,CH,OC¢H;4 216-217
3 NH 4--BuCsH, 229-231
14 NH 4-CH,—=CH(CH.);0OCsH, 162-163
15 NH 4-BrCH,CHBr(CH,);0OCsH. 145-147
16 NH 4-CHEC(CH2)3OCGH4 151-153
17 NH 3,4-(Me0).CeHy 225-227
18 NH 3,4,5-(Me()sCeHa 185188
19 NH (CsH;):C(OH) 244-245
P\-_VN =

20 0 4-CICeH, 177-179
21 NH 4-MeOCeH, 206~208
22 NH 4-BuOC¢H, 189-191
23 NH 4-C¢H,;CH,OC¢H, 170-172
24 NH 3,4,5-(MeQ);CeH, 204-206

@ Tonic chlorine.

Experimental Section

Apart from those described below, the carboxylic acids used
for preparing the acid chlorides were either commercially avail-
able or prepared by published methods.

2-Piperidinomethylcyclohexylamine Dihydrochloride.—To a
solution of 2-piperidinomethyleyelohexanone (30 g) in methanol
(200 ml) which had previously been saturated with ammonia,
was added 5% Pd-C (2 g). This mixture was hydrogenated
at 3 atm of pressure until hydrogen uptake ceased. Catalyst
and solvent were removed, and the residue was suspended in
tce water and acidified with concentrated HCIl. Repeated
evaporation to dryness under vacuum gave a solid (22.6 g, 55%),
mp 251-253°,

p~(4~Pentenyloxy )benzoic Acid and Its Chloride.—Ethyl
p-hydroxybenzoate (42 g) in ethanol (60 ml) was added to a
solution of sodium (3.8 g) in ethanol (160 ml) whereupon the
sodium salt precipitated. 1-Bromo-4-pentene? (37.7 g) in ethanol
(60 ml) was added and the mixture was heated under reflux
with stirring for 30 hr.  Jost of the solvent was distilled, the
residiie was dissolved in water, and extracted with ether, and the
extracts were dried and distilled to give the ethyl p-(4-pentenyl-
oxy)benzoate (52.6 g, 85%¢), bp 122-126° (0.3 mm). Hydrolysis
by heating for 30 min with ethanolic KOH gave the acid (40 g,
N7C¢) which separated from aqueous ethanol as colorless crystals,
mp [19Y-121°.

dnal. Caled for CplliQs: C, 69.9;
$9.1; H, 6.9.

H, 6.8. Found: C,

(4) P. Gaubert, R. P, Linstead, and 1. N. Rvdon, J. Chem. Soc., 1871
»1930).

XCOR’
——Caled, Go—— o———Tlouud, Y ——
Ioruwla C H Cl C H Cl
Piperidino
CuHuCINO, 65.3 8.2 9.7 65.0 8.4 9.8
CusHssCINO; 67.4 89 8.7 67.2 8.9 8.7
CuH3CINO; 70.3 7.7 8.0 0.2 7.9 7.8
CyHs:CIF;NO, 59.2 6.7 8.8 58.9 7.3 8.8
CusHsCINO, 70.1 9.2 9.0 70.0 9.5 8.9
C1sHo:CLNO, 61.3 7.3 9.6 61.0 7.5 9.4
CaHCINO, 3.5 8.1 89 63.0 8.2 8.8
C2HauCINO; 61.7 8.0 8.3 61.9 8.2 8.2
CaHyCINO, 67.8 7.8 7.7 681 7.8 7.7
CyHy5CINO, - 65.6 8.5 9.7 63.8 8.6 0.7
CuHyCIN,O, 67.5 9.1 8.7 67.9 9.4 8.7
C2sHy; CINLO, 0.3 7.9 8.0 70.0 8.1 8.1
CuH3:CIN,O 70.0 9.2 9.0 7003 9.5 9.1
C2H5CIN,Os 68.5 890 8.4 68.0 8.9 8.5
CaHgBro,CINO2 49.7 6.4 6.2 3.2 6.6 6.2
C2H3;,CIN,O, 68.8 8.4 8.5 68.8 8.3 8.5
CaHgCINO, 63.6 8.3 8.9 63.8 8.6 S.6
C2Hs,CIN:O, 61.9 8.2 8.3 61.3 8.6 8.5
CasHyCIN O, 0.5 8.0 8.0 69.8 7.6 8.4
Morpholine

CISHQJCIQNO:; 9.5« 9. 20
C1oH,CINLO» 62.5 8.3 109 62.2 8.7 11.1
C2HayCINLO, 64.3 8.6 8.6 63.7 8.9 &89
Ca;HusCIN,L O, 67.5 7.0 8.4 67.3 7.9 8.2
CuHyCINLO, 38.8 7.8 3.3 50.0 7.8 8.2

The aeid chloride, bp 120-130° (0.7 mm), was prepared by
reaction with SOCl,.

p-(4,5-Dibromopentoxy )benzoic Acid and Its Chloride.—
p-(4-Pentenyloxy)benzoie acid (5 g) in chloroform (50 ml) was
treated dropwise with bromine (4 g) in CHCl; (25 ml) with
stirring. A white solid separated out; stirring was continued
for 30 min after addition of bromine. The solid was collected,
washed (CHCly), and recrystallized from ethauol to give the
acid (6.2 g, 7T0)4%), mp 166-168°.

Ana/. Caled for CmHHBl‘QOgZ C, 39L; H, 3.8,
39.1: H, 3.9.

The acyl chloride, bp 202-206° (0.9 mm), was prepared by the
usual method using SOCl,.

p~(4-Pentynyloxy)benzoic Acid and Its Chloride.—The above
dibromo acid (15 g) was heated under reflux for 24 hr with KOH
(7.4 g) in ethanol (40 ml), Water was then added and the ethanol
was distilled under rediiced pressure. More water was added
and the solution was acidified with concentrated HCl. The
white precipitate was collected and recrystallized from methanol
to give the acetylenic acid (2.1 g, 25¢), mp 128-132°, Further
purification proved ditficult and the acid chloride, bp 206~-208°
(12 mm), was prepared.

Esters and amides were prepared by mixing the respective cyclo-
hexanol or cyelohexylamine and the acyl chloride in chloroform
or benzene and heating the mixture under reflux for about 1 hr.
The solvent was distilled and the residue was crystallized from an
acetonte—ether-methanol mixture.

Fouud: C,
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