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TasLE I
TETRAHYDROPYRANS
Ph R
0
Method of Yield, Bp (mm) Crystn ———~Caled, Yo——— .—Found, Yo—-
R prepn % of theory or mp, °C Form® solvent? 1'ormula C H N C H N
CHaN Ha A 83 126-128 (2) 8 . Ci:HiNO 75.35 9.0 7.3 753 9.1 7.3
HCL 87 285—-287 b A Ci:HisCINO 83.3 8.0 .15 63.7 8.3 6.1
CH:NHCOMe ¢ 60 170 (0. 5, b C1HisNO: 72.1 8.2 6.0 71.8 8.5 5.4
97-9Y
COMe
(,‘HZN/ 13 53 208-211 (0. 5) ¢ CyHauN:Os 6Y.3 8.7 8.1 69.3 8.8 8.4
~N (CHs)s=morph
HCl 86 210-211 b B CaHaCIN20s 62.7 8.2 7.3 62.9 7.8 7.15
CH;NH(CH3)»-morph
2HC1 B 49 257-259 dec A CisHaClaN 20y 57.3 8.0 7.4 57.0 7.8 7.1
NH. C 158-160 (20) [4 L CiiHisNO 745 8.5 7.9 74.9 8.5 8.4
HCl 75 287 d C CnHisCINO 61. 7.55 6.6 61.8 7.7 6.8
CONH(C'He)2NEt: D 76 165-167 (0.4}, ¢ CisHisN20: 71.0 9.3 9.2 70.7 V.2 9.1
61-62
HCL 88 164-165 d C CisHewCINO2 63. 4 8.6 8.2 63. 4 8.8 8.0
C(==NH)Et I 79 122124 (6. 8) a CuHisNO 774 8.8 6.4 T2 9.2 6.5
C(=NH)Ph B 62 158-162 (0. 4) ¢’ L CisHisNO 81.5 7.2 5.3 81.2 7.3 5.0
HCl 68 210-213 b C CisHwoCINO - Ho0 67.6 6.9 4.4 67.8 7.3 1.5
COEt ¥ 90 123-125 (1.0) a Co Ci14H)150: 77.0 8.3 C 774 7.9 L
C(=NOH)Et 40 149-151 d D CuH1yNO: 72.1 8.2 6.0 72.2 8.3 5.8
CO(CHz)sNMe: ¥ 61 142-143 (0. %) e N CriHnNO: 741 9.2 5.1 73.8 9.0 5.2
HCl 82 165-167 d C CiiHCINO: 65.4 8.4 4.5 65.6 8.4 4.1
COCsHs(p-Ndlez) It 73 Decomp at 250 b L CaHuNO: 77.6 7.5 1.5 77.5 7.6 4.7
CH(OH)Et G 77 114.5-116 e E CieH2e02 76.3 9.2 . 76.7 9.0 ...
CH(OH)CsHs{p-Nlle ) G 86 139.5-140.5 b E CaHusNO: 77.1 8.1 4.5 76.9 8.5 4.4
C(OH)Et: E 59 106-108 b E CisHuO: 77.4 9.7 77.4 9.4

« g, colorless oil; b, prisms: ¢, yellow oil; d, needles; e, plates. :
¢ The amino methyl compound was acetylated with Ac.O in acetie acid in the
¢ Solidified on standing.

benizene-petroleum ether (bp 60-80°): E, cyclohexane.
presence of sodium acetate. The mixture was refluxed for 2 hr.
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Unlike pyridoxal, d-deoxypyridoxal (IV) cannot form an in-

ternal hemiacetal, but closely resembles instead in spectrum and
reactivity the coenzyme form of vitamin Bs, pyridoxal 5’-phos-

phate.2# 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.* Although
two methods for synthesis of 5-deoxypyridoxal have been re-

(1) Supported in part by Grant AM-1448 from the National Institutes of
Health, U. 8. Public Health Service.

(2) D. Heyl, 8. A. Harris, and K. Folkers, J. Am. Chem. Soc., 75, 653
(1953).

(3) D. E. Metzler and E. E. Snell, ibid., 77, 2431 (1955).

(4) E. E. Snell, Vitumins Hormones, 16, 77 (1858).

b A, ethyl methyl ketone: B, ethanol; C, ethanol-ether: D,

ported,??® the compound i~ not readily available. We describe
herein a simple four-step synthesix which gives the desired prod-
uet in 359 over-all yield from pyridoxine.

Experimental Section

a1-3-0-Isopropylidenepyridoxine (I).5—Dry HCI was bubbled
into a cooled suspension of 24.0 g of pyridoxine: HCI in 500 ml
of dry acetone. After 1.5 hr, 220 g of HCI 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 wax reduced to 809 of its volume under vacuum, Crystal-
lization began in the slightly orange solution and was complete
after 1 hr at —20°. The yield of I-HCl was 24.6 g (86¢¢).
After one recrystallization from hot absolute ethanol, the prod-
uct melted at 205-211° dec.

a*-3-O-Isopropylidene Derivative of 2-Methyl-3-hydroxy-4-
hydroxymethyl-5-chloromethylpyridine (II)."—To a stirred sus-
pension of 23.1 g of T in 230 ml of anhydrous ether, 53 ml of
SOCl: 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 (809%) of II. 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 4
as one would expect from the C-Cl stretching vibration.

5-Deoxypyridoxine (III) Hydrochloride.—A solution of 19.8 g
of I in 350 ml of absolute methanol was hydrogenated in the
presence of 2 g of 109 Pd-C and 6.15 g of anhydrous NaOAc.
After 2 hr when 96¢7. of the theoretical amount of H, had been
absorbed, the catalyst and NaCl were filtered off. The filtrate
was concentrated ¢n vacuo to 75 ml, diluted with 200 ml of aqueous
1 N HC], 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 vacwo. The residue was
extracted with absolute ethanol. On addition of ether to the

(3) T. Kuroda, Bitamin, 29, 116 (1964); Chem. Abstr., 82, 515g (1065).

(6) W. Korytnik and W. Wiedeman, J. Chem. Soc., 2581 (1962): ¢f. A.
Cohen and E. G, Hughes, 7bid., 4384 (1952).

(7) U. 8chinidt and G, Giesselmann, Ann., 687, 162 (1062).
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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
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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).



