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ported,2 5 the compound is not readily available. We describe 
herein a simple four-step synthesis which gives the desired prod­
uct in 35% over-all yield from pyridoxine. 
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Unlike pyridoxal, 5-deoxypyridoxal (IV) cannot form an in­
ternal hemiacetal, but closely resembles instead in spectrum and 
reactivity the coenzyme form of vitamin B6, pyridoxal o'-phos­
phate.2 '3 For this and other reasons, this vitamin antagonist 
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should prove useful in the study of model reactions related to 
enzymatic pyridoxal phosphate dependent reactions.4 Although 
two methods for synthesis of 5-deoxypyridoxal have been re-

(1) Suppo r t ed in p a r t by G r a n t A M - 1 4 4 8 from t h e N a t i o n a l I n s t i t u t e s of 
H e a l t h , IT. S. Publ ic Hea l th Service . 

(2) D . Heyl , S. A. Har r i s , and K . Folkers , / . Am. Chem. Soc, 75, 653 
(1953). 

(3) U . E . M e t z l e r and E. E . Snell, ibid., 77, 2431 (1955). 
(4) E . E . Snell , Vitamins Hormones, 16, 77 (1958). 

Experimental Section 

a4-3-0-Isopropylidenepyridoxine (I).«—Dry HC1 was bubbled 
into a cooled suspension of 24.0 g of pyridoxine-HC1 in 500 ml 
of dry acetone. After 1.5 hr, 220 g of HC1 had been taken up. 
The solution was stirred for another hour and then kept in the 
cold overnight. If no crystals appeared at this stage, the solu­
tion was reduced to 80% of its volume under vacuum. Crystal­
lization began in the slightly orange solution and was complete 
after 1 hr at - 2 0 ° . The yield of M1C1 was 24.6 g (86%). 
After one recrystallization from hot absolute ethanol, the prod­
uct melted at '205-211° dec. 

a4-3-0-Isopropylidene Derivative of 2-Methyl-3-hydroxy-4-
hydroxymethyl-5-chloromethylpyridine (II).7—To a stirred sus­
pension of 23.1 g of I in 250 ml of anhydrous ether, 53 ml of 
SOClo was added in 15 min. After refluxing for 5 hr, the pre­
cipitate was filtered, washed with ether, and dried at 100°. 
The crude product (24.5 g) was recrystallized from boiling abso­
lute methanol to give 19.8 g (80%) of I I . The white prisms de­
composed at about 310°. From the mother liquor another crop 
of crystals (3.1 g) could be obtained after addition of ether. The 
infrared spectrum of II (in KBr) shows a new band at 13.1 /i 
as one would expect from the C-Cl stretching vibration. 

5-Deoxypyridoxine (III) Hydrochloride.—A solution of 19.8 g 
of I I in 350 ml of absolute methanol was hydrogenated in the 
presence of 2 g of 10% Pd-C and 6.15 g of anhydrous NaOAc. 
After 2 hr when 96%, of the theoretical amount of H2 had been 
absorbed, the catalyst and NaCl were filtered off. The filtrate 
was concentrated in vacuo to 75 ml, diluted with 200 ml of aqueous 
1 Ar HC1, and held overnight at room temperature. After filter­
ing out a slight precipitate, the solution was heated for 15 min 
at 80°, then taken almost to dryness in vacuo. The residue was 
extracted with absolute ethanol. On addition of ether to the 

(5) T . K u r o d a . Bitamin, 29, 116 (1964); Chem. Abslr., 62, 515s (1965). 
(6) \V. K o r y t n i k and \V. W i e d e m a n , ./. Chem. Soc, 2581 (1962); ,•/. A. 

Cohen and E . G. Hughes , ibid., 4384 (19.52). 
(7) U . Schmid t and G. G i e s s e l m a n n , Ann., 667, 162 (1962). 
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Fractions of approximately 300 nil were collected. 

ethauol extract, crystalline III- IK'I (0.04 g with double melting 
points at 180-142° and 14(5-148°) precipitated. From the 
mother liquor another 2.47 g of crystals (mp 140-142°) was ob­
tained. The total yield was K7''j. 

5-Deoxypyridoxal (IV).—Chloroform (50 ml) was overlaid with 
a solution of 10.2 g of I I I - IK ' I in 50 ml of water and stirred 
at 55°. A thick aqueous suspension of M11O2 prepared8 from 
lo.O g of KM11O4, and 2.44 ml of concentrated H2SO4 were added 
alternately in small portions over C hr so that the pH remained at 
about 4.5. The lower chloroform layer (which extracts the 
product as 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 X 
aqueous NaOH at 307 irnx (X,„ilx for I I I ) and 390 m,u (\,,ms for 
IV). 

The chloroform extracts were combined and evaporated in 
vacuo. The residue was extracted with petroleum ether (bp 30-
00°) and yielded 4.76 g (5S r

f ) 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 i, 
and eluting with benzene containing increasing amounts of 
chloroform. The desired product appeared in fractions 13-33 
(Table I). These fractions were combined and evaporated to 
dryness, and the residue was crystallized from hot methanol 
and washed with ether: mp 111.5-113°. 

A mil. Calcd for CSH»N(),: C. 63.56: II, 6.00; N, 0.27. 
Found: C, 63.62: II, 6.26; X, 0.34. 

18) M . Yiscontini, ('. E b n o t h e r , and ] ' . Karrer , Hclv. Cliim. Aria, 34, 1834 
IBGl.i. 

N-Oxides of 9-(0-i>-XyIofuraiiosyl)adenine 

and 9-(/S-i)-Arabinof'uranosyl)adenine1 
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The antitumor effects of 9-(/S-i)-arabinofuranosyl)adeiiine and 
9-(tf-i>-xylofuraiiosyl)adenine are decreased by their conversion 
lo the biologically inactive hypoxanthine derivatives through 
enzymatic deamination.2 A similar result has been observed for 
3'-deoxyadenosine3 (cordycepin), but this deaminat-ion could be 
nearly eliminated through the use of covdyeepin 1-oxide. The 
slow enzymatic reduction back to cordycepin in the tumor cell 
provided a means of continuous administration of cordycepin to 
the tumor. In an attempt to provide, similarly, a therapeuti­
cally better form of the adenine ,3-arabinoside and /3-xyloside, 

(1 : This, work war carr ied out unde r 1 tie auspice* of lite Cance r Chemo­
the rapy Na t iona l Service Center , N a t i o n a l Cancer I n s t i t u t e , N a t i o n a l In­
s t i t u t e s of Hea l th . I". S. Publ ic Heal th Service, C o n t r a c t No . PH-43-64-500 . 
T h e opinions expressed in this pape r a re those of the a u t h o r s and not neces-
sa r ih those of the Cance r C h e m o t h e r a p y N a t i o n a l Service Cen te r . 

C2i ( I . A. L e P a i r e a n d I. G. . lunsa , Caiirer Rtts., 25, 46 (1965). 
:ii S. Freder iksen, Hivrlaiu. Biaplal*. Arln, 76, :iS6 <l()6:i). 

their 1-oxides were prepared by the methods described in this 
paper. 

Experimental Section' 

9-(tJ-i>-Xyiofuranosyl)adenine 1-Oxide. A solution of 2.20 g 
(rS.24 mmoles) of 9-/3-D-xylofuranosyladeniiie in 125 ml of glacial 
acetic acid which contained 11 ml of 3 0 r , aqueous II.O., was stored 
at room temperature for 6 days,-'1 then was cooled lo 0° and tin-
excess peroxide was decomposed by the cautious addition of 5 ' , 
P d - C The mixture was filtered through Celite, and the. filtrate 
was evaporated to dryness in radio to give a pale orange solid 
which was a. 3:1 mixture of product and starting material as 
shown by paper chromatography in solvents A and H. Tri­
turation with several portions of warm methanol removed the 
starting material to leave 1.0 g ( 4 3 r , ) of oxide that was homo­
geneous on paper chromatography in solvents A and R and had 
mp 249-250° dec. The analytical sample was obtained by re-
crvstallization from methanol: mp 244-246° dec: | « | 2:i-:>i> 
- '32° (r 1, water): K"J 25S nnu (d 1,700); X''"; 261 niM 

U0160); X!;"J:i307 niu u 5050), 26S mu U9400). 
Anal. Calcd for C,,,IIi.-iN.,(>.-.: C, 42.4: II, 4,62: N, 24.7. 

Found: C. 42.2; H, 4.S1; X.24.6. 
The product had A'„,i values of 0.24 and 2.0 on paper chromatog­

raphy in solvents A and B, respectively, as compared with xylo-
furanosyladenine which had /i'.,,, values of 0.66 and 1.3, respec-
l i vely. 

9-( tf-D-ArabinofuranosyDadenine 1-Oxide. A solution of 
0.50 g (1.S7 mmoles'i of 9-(/3-i>-arabinofuranosy])adenine with 3 
ml of 30' < H.,().. in 25 ml of glacial acetic acid was stored for 10 
days at room temperature, then worked up as described for the 
preparation of 9-(/3-i)-xylofuranosyl)adeniiie 1-oxide to give a 
mixture of product and starting material. Trituration with re-
fluxing 95' J ethanol dissolved the bulk of the starting material 
to yield 0.39 g (74', ') of product. Recrystallization from water 
gave the analytical sample: mp 245-252° dec: la-p'n 4-15° 
(<• 0.5, water): x;,'",' 25S mu (e 12,200): K"J 2(i() mM i, 
N650): Xi;",'3 305 I I I M U 3 7 9 0 ) , 267 imt U 8750). 

Anal. Calcd for CH.aNiO:,: C, 42.4; II, 4.62; N. 2.47, 
Found: C, 42.4; II. 4.91; X, 24.5, 

Pa})er chromatography in solvents A and R showed spots at 
/(;„i 0.52 and 1.3, respectively, compared to starting material 
which had K':l,< 0.22 and 1.0, respectively, and adenine 1-oxide 
which had R:„i 0.41 ami 1.4, respectively. 

'•it Mel t ing point,- were taken tin a I hotnas - Hoo\ er a p p a r a t u s and are 
correc ted . Paper I ' h roma to^ rams were run by the descending method with 
aden ine used for a s t a n d a r d . Solvent sys t ems were wa te r - sa tu ra t ed bu t ano l 
(solvent A) and .V/) aqueous N a . f l P O j (solvent IV!, 

(,-)) M. A. S tevens . I>. I, Maia-a lb , H. \V. Smi th , and t i . H. Drown. ./. 
,1m, I"/,,,„. Sot-., 80, 27">.j ( UI081. 
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Reduction of .Mannich ketones to the alcohols followed by 
benzoylation has been reported to give esters possessing local 
anesthetic action.2 Some new esters of this type have been 
synthesized from 2-(i-amitio)methylcyclohexanol and various 
acyl chlorides. When the 2-(i-amino)rnetbylcyclohexanone 
was reductively animated by a modification of the method of 
Smith and Day3 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 
hydrochlorides and tire listed in Table I. 

(1) D e p a r t m e n t of Chemis t ry and P>iolo<ry, Welsh College of Advanced 
Technology , C a t h a y s P a r k , Cardiff, Wales . 

(2) C. M a n n i c h ami W. Hot, Arch. Phurm., 265, 589 (1927); C. Mann ich 
and R. Bratm, Ber.. 63 , 1871 (1920). 

03) G. W. Smi th ami A. R. Day , ./. Am. Cliem. Sue, 77, 3541 I Hi"),")) . 


