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« Fractions of approximately 300 ml were collected.

ethanol extract, ervstalline 1L HC) (9.94 g with double melting
points at 139-142° and  146-148°) precipitated. From the
mother liquor another 2.47 g of crvstals (mp 140-142°) was ob-
tained.  The total yield was 877,

5-Deoxypyridoxal (IV).—Chloroform (50 ml) was overlaid with
a solution of 10.2 g of TIL-HCH in 50 ml of water and stirred
al 55°. A thick aqueous suspension of MnO. prepared® from
13.0 g of KMnOy, and 2.44 ml of concentrated HoSO4 were added
alternately in small portions over 6 hr so that the pH remained at
about 4.5, The lower chloroform layer (which extracts the
product ax formed) was siphoned off each hour and replaced by
fresh chloroform.  The course of the oxidation was followed by
measuring the absorbance of samples of the two layers in 0.1 .V
acieons NaOH at 307 mu as for 11T) and 390 mp Qv for
IV,

The chloroform extracts were combined and evaporated in
racio.  The residue wux extracted with petroleum ether (bp 30-
60°) und vielded 4.76 g (38¢7) of IV, mp 104-110°.  The mate-
rial was further purified by dissolving in benzene, applying to a
column containing 150 g of silica gel (Merck, 0.05-0.20 mm},
and eluting with benzene containing increasing amounts of
chlovoform.  The desired produet appeared in fractions 13-33
('Table T). These fractions were combined and evaporated to
dryness, and the residue was crystallized from hot methanol
and washed with ether: mp 111.5-113°.

Anal, Caled for CiHeNO.: €, 63.56:
Found: ¢, 63.62; H, 6.26; N, 9.34.

I, 6.00; N, 9.27.

(&) M. Viscontini, (', Ebnother, and P, WKarrer, Hele. Chim. Acte, 34, 1834
119515,

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

and 9-(3-v-Arabinofuranosyl)adenine!’

Eomer J. Rewst, Diasye Fo Caukins, avp LEoN GoobMax
Stunford Research Institute, Menlo Park, Californiu

Recetved August 20, 196#

The antitumor effects of Y-(g-v-urabinofuranosyl)adenine and
O-(B-v-xviofuranosyl)adenine are decreased by their conversion
{o the biologically inactive hypoxanthine derivatives through
enzymatic deamination.2 A similar result has been observed for
3'-deoxyadenosine® (cordycepin), but this deamination could be
nearly eliminated through the use of cordycepin 1-oxide. The
slow enzymatic reduction back to cordycepin in the tumor cell
provided a means of continuous administration of cordyeepin to
the tumor.  ITn an attempt to provide, similarly, a therapeuti-
cally better form of the adenine g-arabinoside and g-xyloside,

(1; This work was carried out under the auspices of the Cancer Chemo-
therapy Nuational Rervice Center, National Cancer Institute, National In-
stitutes of Health, U, =, Public Health Rervice, Contract No. PH-43-64-500.
Tle opinions expressed in this paper are those of the authors and not neces-
sarily those of the Cancer Chemotherapy National Service Center,

120 (i. A LePage and 1. G. Junga, Cancer Res,, 26, 46 (1965).

131 =L Prederiksen, Biochim. Biophys. Acta, T6, 366 {1963),
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their 1-oxides were prepaved by the methods deseribed i this
paper.

Experimental Section:

9-( 3-p-Xylofuranosyljadenine 1-Oxide. - A solution of 220 ¢
(8.24 mmoles) of 9-g-p-xylofuranosyladenine in 125 mi of glacial
acetic acid which contained 11 ml of 30 aqueous Ha0) was stored
ab room temperature for 6 dayvs,® then was cooled to 0° and the
excess peroxide was decompoxed by the cautious addition of 57,
Pd--(t.  The mixture was filtered through Celite, and the filtrate
was evaporated to drvness /n vacno to give a pale orange solid
which was a 3:1 mixture of product and starting material us
<hown by paper chromatography in =olvents A and B. Tri-
taration with several portions of warm methanol removed the
<tarting material to leave 1.0 g (439, of oxide that wax homo-
geneous on paper chromatography in =olvents A and B and had
mp 249-250° dec.  The analytical sumple was obtalned by re-
crvstallization from methanol:  mp 244-246° dec:  [e]*p
—32° (¢ 1, waterd: AT O238 myp (el 1,700) NHTO261
Le 91601 AN 30T miu (e S050), 268 mu (e 94007,

Anal. Caled for CpllpNOL ) 4240 T 4.62;
Pound: C, 42.2; H, 4.81; N, 246,

The product had .4 values of 0.24 and 2.0 on paper chromatog-
raphy 1n solvent= A and B, respectively, ax compared with xylo-
furanosyladenine which had R values of 0.66 and 1.5, respec-
tively.

9-(3-p-Arabinofuranosyljadenine 1-Oxide.- -A ~olution of
0.50 g (1.87 mmolex) of 9-( 3-n-arabinofuranosyl)adenine with 3
ml of 3070 HaOp in 25 mil of glacial acetic acid was stored for 10
day= at room temperature, then worked up as deseribed for the
preparation of 9-{g-np-xylofuranovsyl)adenine l-oxide to give u
mixture of product and starting material.  Trituration with re-
Huxing 9577 ethanol dissolved the bulk of the starting material
to vield 0.39 g (747) of product.  Recrystallization from water
guve {he analvtieal sample: mp 245-252° dec: |a]¥n +15°
(e 05, walerds NIU 23% mg (e 12,2000 AMNTO260 e i
SB507: A 305 mu (e 3790), 267 mu (e 87500
Anal. Caled for CHpNO,: ¢, 424 11, 462 N, 247,
Found: €, 42.4; H, 401 N, 24.5.

Paper chromatography in solvenis A and B showed spots at
I 0.52 and 1.3, respectively, compared to starting material
which had . 0.22 aud 1.9, respectively, and adenine t-oxide
which had R, 0.41 and 1.4, respectively.

N, 24T

i1 Melting points were taken on u Thomas-Hoover apparstus und are
corrected.  Paper chromatograms were run by the descending method with
adenine used for a standard,  Solvent systems were water-saturated butanol
(solvent A) und 547 aqueous Na:HPOs (solvent BY,

(5 ML AL Stevens, DD b Muagrath, oW, Smith, aod G Bl Browno J,
Am. Chem. Noc., 80, 2755 (1438).

Esters and Amides from Mannich Ketones

(i, P.leus! ano T B. Lek

Research Department, Fisons Pharmacenticals Lid.,
Holmes Chapel, Cheshire, England

Reveived September 8, 1966

Reduction of Mannich ketones to the aleohols followed by
benzoylation has been reported to give esters possessing local
anesthetic action.? Some new esters of this tvpe have been
synthesized from 2-(t-amino)methylevelohexanol and varioux
acyl  chlorides.  When the 2-(t-amino)methylcyclohexanone
was reductively aminated by a modification of the method of
Smith and Day? and the resulting cyclohexylamine derivative
was treated with an acyl chloride, amides corresponding to the
esters were formed. All the compounds were isolated as their
hvdrochlorides and are lixted in Table 1.

(1) Department of Chemistry and Biology, Welsli College of Advanced
Technology, Cathays Park, Cardiff, Wales.

(2) C, Mannich and W, Hof, Arch. Pharm., 268, 389 (1927); (. Mannich
and R. Braun, Ber., §8, 1871 (1920).

3y G.W.8mithand A. R. Day, /. Am. Chem. Soc., TT, 3541 (1955).



Junuary 1967

New CoMPOUNDS 131

TaBLE 1

2-AMINOMETHYLCYCLOHEXYL DERIVATIVES

R:NCH,

HCI

No. X R’ Mp, °C
RN =

1 9] 4-MeOCH, 175-177
2 O 4-BuOCeH, 184-185
3 O 4-C3H;CH,0C:H, 128-130
4 QO 4-CF;CeH, 177-179
5 O 4-t-BuCsH4 228-230)
6 (0] 4-CICsH, 190-192
7 Q 3,4-(Me0).CeHy 210-212
s O 3,4,5-(MeO)sCsH. 187-189
9 0 (CsH;).C(OH) 191-193
10 NH 4-MeOCsH, 219-221
11 NH 4-BuOCsH, 175-177
12 NH 4-C¢H;CH.0CH, 216-217
3 NH 4-t-BuCsH4 229-231
14 NH 4-CH,=—CH(CH,);0C¢H, 162-163
15 NH 4—B\CH20HBI‘(CH2)3OC&H4 145-147
16 NH 4-CH=C(CH:);0CsH, 151-153
17 NH 3,4-(Me0).CeH, 225-227
18 NH 3,4,5-(Me0);CeH, 185188
19 NH (CeH;).C(OH) 244-245
P\g:\v =

20 (9] 4-CI1C¢H,4 177-179
21 NH 4-MeOCsH, 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);CeHs 204-206

@ Jonic chlorine.

Experimental Section

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

2-Piperidinomethylcyclohexylamine Dihydrochloride.—To a
solution of 2-piperidinomethyleyclohexanone (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
ice water and acidified with concentrated HCL Repeated
evaporation to dryness under vacuum gave a solid (22.6 g, 35%),
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 (5.8 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. MMost of the solvent was distilled, the
residue 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,
R7¢¢) which separated from agueous ethanol as colorless crystals,
mp 119-121°.

Anal. Caled for Clgl'{“()g:
69.1; H, 6.9.

C, 69.9; H, 6.8. Found: C,

(4) P. Gaubert, R. P, Linstead, and H. N. Rvdon, J. Chem. Soc., 1971
(1937,

XCOR’
——Caled, Yp—— ,———VLound, Y——
I'ormula C H Cl C H Cl
Piperidino
C2HsCINO; 65.3 8.2 9.7 65.0 8.4 9.8
CasHssCINO; 67.4 8.9 8.7 67.2 8.9 8.7
CusHaCINO; 0.3 7.7 8.0 0.2 79 7.8
CypHxCIF;NO, 539.2 6.7 8.8 538.9 7.3 8.8
CosH4sCINO: 701 9.2 9.0 70.0 9.5 8.9
C1sH2CLNO, 61.3 7.3 9.6 61.0 7.5 9.4
CuHgCINO, 63.5 8.1 8.9 63.0 8.2 8.8
C2HsCINO; 61.7 8.0 8.3 61.9 8.2 8.2
CaeH3CINOy 67.8 7.8 7.7 68.1 7.8 7.7
CoyHuCINLO, - 65.6 8.5 9.7 65.8 8.6 9.7
C2:HsCIN,O, 67.5 9.1 8.7 67.9 9.4 8.7
C26Hs:CIN:0O, 70.3 7.9 8.0 0.0 8.1 8.1
CasH;:CINO 70.0 9.2 9.0 70.3 9.5 9.1
C2H;5:CIN0, 68.5 8.9 8./ 68.0 8.9 8.5
CasHs:BrCIN;O, 40,7 6.4 6.2 530.2 6.6 6.2
CisH;33CIN,Os 68.8 8.4 8.5 68.8 8.3 8.5
CuHCINLO; 63.6 8.3 8.9 63.8 8.6 8.6
CaHi:,CIN:O, 61.0 8.2 8.3 61.3 8.6 8.5
CasH3CINO0 70.5 8.0 8.0 69.8 7.6 8.4
Morpholine
CisHo: CLLNO; 9.5¢ .20
Ci1oH30IN 0, 62.5 8.3 109 62.2 8.7 11.1
C2HayCINO, 64.3 8.6 8.6 63.7 8.9 &89
Ca:HysCINLOs 67.5 7.5 8.4 67.3 7.5 8.2
CanHyCINLO, 38.8 7.8 8.3 9.0 7.8 N.2

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

p-(4,5-Dibromopentoxy)benzoic Acid and Its Chloride.—
p-(4-Pentenyloxy )benzoic 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 ethanol to give the
acid (6.2 g, 709%), mp 166-16%°.

Anal. Caled for C.H1Br:Os: C, 39.3; H, 3.8.
39.1; H,3.9.

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

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 reduced 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 difficult and the acid chloride, bp 206-208°
(12 mm), was prepared.

Esters and amides were prepared by mixing the respective cvelo-
hexanol or evelvhexvlamine 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
acetone-ether-methanol mixture.

Found: C,

Acknowledgment.—The authors wish to thank the directors of
Fisons Pharmaceuticals Ltd. for permission to publish these
results, Mr. C. Campbell for the analytical results, and Mr. G.
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