benzene-petrolenm ether (bp 60-80°): E, cvclohexane.
presence of sodinm acetate. The mixture was reflixed for 2 hr.

Vitamin B; Analogs. An Improved Synthesis

of 5-Deoxypyridoxal’

Perer F. MTEHLRADT AND EsyMonp E. SNELL

Depariment of Biochemistry, University of California,
Berkeley, California 94720

Received August 31, 1966
Unlike pyridoxal, 3-deoxypyridoxal (IV) caunot form an in-

ternal hemiacetal, but closely resenibles instead in spectrnm and
reactivity the cuenzyme form of vitamin B, pyridoxal 5’-phos-

phate.2® For thix and other reasous, this vitamin antagouist
H.C H,C o
"~ ~,
H_JC/\/O CH, soc, HC 1 CH, e
O A CH,OH —— CH,Cl 1. H.
g | 2, H,0"
HC YN HC SN
I 11
CH,OH HCO
HO~ ~ CH, Mu0. HO 7 CH,
| 9y
H,C” N HC” SN
I v

should prove useful in the stndy of model reactions related to
enzymatic pyridoxal phosphate dependent reactions.® Although
two methods for synthesis of 5-deoxypyridoxal have been re-

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

(2) D. Heyl, 8. A. Harris, and K. Folkers. J. Am. Chem. Soc., 76, 653
(1953).

(3) D.E. Metzler and E. E. 8nell, ibid.. T7, 2431 (1955).

(4) E. E. Snell. Vitumins Hormones. 16, 77 (1938).
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TaprLe I
TETRAHYDROPYRANS
Ph R
6]
Method of Yield. Bp (mm) Crystn ———Caled, jp——— —=Found, —-
R prepm % of theory or mp, °C Form® solvent” I"ormula C H N C H N
CHN Hs A 83 126-128 (2) 8 . CoHRNO 75.85 9.0 7.3 5.3 9.1 7.3
HC 67 285287 h A Ci:HiCINO 63.3 8.0 6.15 63.7 8.3 6.1
CH:NHCOMe ¢ 60 170 (0.5). b CrHysNO: 72.1 8.2 6.1 71.8 8.5 5.4
N7-HYy
COMe )
CHaN? B 53 208-211 (0. 5) ¢ CanHiyN:Os 69.3 87 81 69.3 8.8 8.4
~N (CHg)w=1morph
HCl 86 210-211 b B CxHaCIN 05 62.7 8.2 7.3 62.9 7.8 7.15
CHNH(CHa)morph
2HCl 1B 49 257-259 dec A CiHuCl:N20: 37.3 8.0 7.4 57.0 7.8 7.1
NH. C 8 158-160 (20) [4 L CnHiNO 7.5 8.5 7.9 74.9 8.5 8.4
HCl 75 287 {l C CnHiCINO 61.8 7.55 6.6 61.8 7.7 6.8
CONH(CH):NE( D 76 165-167 (0.4), ¢ CisHusN20s 71.0 9.3 9.2 70.7 9.2 0.l
61-62
11C1 88 164-165 {l C CrsHCIN20: 63,4 8.6 8.2 63,4 8.3 8.1
C{==NH) L1 I 7Y 122-124 (0. 8) a CruHsNO 77.4 8.8 6.4 77.2 4.2 6.5
C(=NH)PHL K 62 158-162 (0. 1) o L CisHisNO 81.5 7.2 5.3 81.2 7.3 5.0
HCl1 68 210-213 b C CisH«oCINO - H-0 67.6 6.9 1.4 67 .8 7.3 4.5
COEt 1 90 123-125(1.0) a Co CrHisOq 77.0 8.3 C 7.4 7.9 ...
C(=NOH)EI 40 149-151 d D CisHysNO: 72.1 8.2 6.0 72.2 8.3 4.8
CO(CHy)sNDMe: I 61 142-143 (0. 9 c . CrHsNO: 74.1 9.2 5.1 73.8 9.0 5.2
HCt 82 165-167 il C CriHpCINO:2 65.4 8.4 4.5 65.6 8.4 4.4
COCsHs(p-NMes) I 73 Decomp at 250 b AN CaHyuNO: 7.6 7.5 1.3 77.5 7.6 4.7
CH(OB)Et G 77 114.5-116 e E CireHxOx 76.3 9.2 76.7 9.0 ...
CH{(OH)CsHs(p-NMMe ) G 86 139.5-140.5 b E CxHuNO: 77.1 8.1 4.5 76.9 8.5 4.4
C(OH)Et: E 39 106-108 b E CisHauO2 77.4 9.7 s 77.4 9.+ ...
“ g, colorlest oil: b, prisms: ¢, yellow oil; d, needles; e, plates. ? A, ethyl methyl ketune: B, ethanol; C, ethauol-ether: 1,

¢ The amino methyl componnd was acetylated with Ac.O in acetic acid in the
¢ Solidified o standing.

ported,??® the componnd ix 1ot readily available. We describe
hereinn a simple four-step =ynthesix which gives the desired prod-
ucet i 359, over-all yield from pyridoxine.

Experimental Section

a1«3-0-Isopropylidenepyridoxine (I).5—Drv HCI was bubbled
into a cooled suspension of 24.1) g of pyridoxine: HC! in 500 ml
of dry acetoue, 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 eryvstals appeared at this stage, the solu-
tionn wax reduced to 80)% of its volume nuder vacuum, Crystal-
lization begau in the slightly orange solution and was complete
after 1 hr at —20° The vield of I-1{Cl was 24.6 g (86¢).
After one recrystallization from hot absolute ethanol, the prod-
et melted at 205-211° dec.

a*-3-0O-Isopropylidene Derivative of 2-Methyl-3-hydroxy-4-
hydroxymethyl-5-chloromethylpyridine (II).>—To a stirred =us-
pension of 23.1 g of T in 230 ml of anhyvdrous ether, 53 mil 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 prodnet (24.5 g) was recrystallized from boiling abso-
lute methaniol to give 19.8 g (80%%) of II. The white prisms de-
composed at about 310°.  From the mother ligiior 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 u
as one woulld expect from the C-Cl stretching vibration.

5-Deoxypyridoxine (III) Hydrochloride.—A =olution of 10.8 g
of 11 i 350 ml of absolute methanol was hydrogenated in the
presence of 2 g of 100G Pd-C and 6.15 g of anhvdrous NaOAc.
After 2 hr when 9697 of the theoretical amount of H. had been
absorbed, the catalyst and NaCl were filtered off. The filtrate
was concentrated ¢n racuo to 75 ml, diluted with 200 ml of agneons
1 ¥ HC]J, 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 residiie was
extracted with absolute ethanol. On addition of ether to the

(5) T. Kuroda, Bitumin, 29, 116 (1961): Chem. Abstr., 62, 515g (1965).

(6) W. Korytnik and W. Wiedeman, .J. Chem. Soc.. 2381 (1962): /. A.
Coben and E. G, Hugles, ybid., 4384 (1952).

{7) U. Sclunidt and G, Giesselmann, Ann.. 657. 162 (1062).
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Tasre 1
PrulriearioN or 3=1uoXyryrlpoN sl B
Apsorerion ClHRoOMATOGRAPIIY 0N SILIey (sl

Elhent -

Uracrion” Birasrae CHCY Wi,

| S 100

45 1y |

67 "7 3

N A A

H 2 iy 1)
b 2H N1 21) 1.5
2224 ) A .54
25 59 1) FOn) 200

“ Fravtinns ol approxiuztely 300 wml were enllected.

ethanol extract, vrvstalline 1H - 11CT 1994 g with donble melting
points at Fj9-142° and  146-148°1 precipitated.  From the
mother lignor another 247 g of ervstals (mp 140-142°) was ob-
tained.  The total yield was X7¢,

5-Deoxypyridoxal { IV).-—Chloroform (50 ml) was overlaid with
a =olition of 10.2 ¢ of TIT-HCL in 50 ml of water and stirred
At 85° A thick agueons snxpension of MnO: prepared® from
140 g of KMuOy, and 2.44 mi of concentrated oS04 were added
alteraately i small portions vver 6 hr sn that the pH remained at
sbont 4.5, The lower chloroformn layer {whicli extracts the
product ax formed) was siplioned off each honr and replaced by
fre<li clilbroform.  The conrse of the oxidation was followed by
measuring the absorbance of samples of the two layers in 0.1 .V
aguenis NaO at 307 mu Naws for TIT) and 390 mu (A for
1V

The chloroform extracts were combined and evaporated in
rarto. The residie was extracted with petrolenm ether (bp 30-
H11%) und vielded 4.76 g (58€0) of 1V, mip 104-110°.  The mate-
rial was further purified by discolving in beuzene, applying to
colmu comtaining 150 g of silica gel Merck, 10.05-0.20 mm,
and  elnting with benzene containing increasing amonnts of
cliloroform. The desired prodiet appeared in fractions 15-33
1"Table 1), These fractions were combinerl and evaporated to
dryness, and the residie was erystallized from hot methanol
and washed with ether: mp 111.5-113°.

Anals Caled for CildoNOs ) 63.56:
Found: ), 653.62; H, 6.26; N, 9.34.

1, 6.00; N, 0.27.

¢81 M. ViseonGm, C, lEbuniber, sl U, Karvee, Hele. Chim. Acta, 34, 1834
LGN

N-Oxides of 9-(3-p-Xvlofuranosyl)adenine

and 9-(3-p-Arabinofuranosyl)adenine!

LMmer J. Rewst, Drasxs F. Cankins, asn LeEoN Goobyax
Stanford Research Institute, Menlo Park, California

Pecelred August 20, 1066

The antitumor elects of 9« g-p-wrabinofuranosyladenine and
O-( 3-v-xvlofuranosyljadenine are decreased by their conversion
to the biologically inactive hypoxanthine derivatives through
cuzyinatic deamination.® A similar rexult has been observed for
B-deoxyndenosine?® (cordycepiin), but this deamination could be
nearly eliminated throngh the nse of cordycepin 1-oxide. The
slow enzymatie reduction back to cordyveepin in the tumor cell
provided a nteans of continuous administration of cordyeepin to
the tumor.  Inoan attempt to provide, similarly, a therapeuti-
cally better form of the adeuine g-arabinoside and g-xyloside,

1 This wark wes farried oo mler 1he auspires of the Cancer Chemo-
Licerapy Noplional Service Center, Nalimnal Cancer Institote, National In-
slilores Hf Heallly, UL 8, Publie Healds Jervice, Chmract No. PH-43-64-5010.
Tha opintons expressesl in 1his paper are Lhnse nf tlee anthors aml 101 neces-
sarly 1hose uf the Cancer Chemnlberapy Nalional Service Center,

2+ GoAL LePage amt 1, Gl Janga, Cupeer Res., 28, 46 (19651,

. Urederiksen, Binehiwe, Biophya. Aeta, T6, 366 119631,
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then F-oxtdes were prepared by the methols deseribel e this
paper.

[Experimental Section’

9-( 3-p=Xylofuranosyljadenine 1-Oxide. A =oluthm of 220 ¢
1824 mnioles) of 9-g-D-xylofuranosviadenine in 125 ml of glacial
acetic acid which contained 11 ml of 3047 agiieous HsDs was stored
at room temperature for 6 dayvs,® then was cooled 11 0° and the
excess peroxide wis decomposed by the cautins addition of 5,
Pd--C.  The niixture wus filtered through Celite, and the filtride
wies eviiporated to drviess Ynovaeve 0y give a pale oriaige <olid
which was a 3:1 mixture of prodnet and starting material e
slmwn by paper cliromatography in solvents A and B. Tri-
turation with several portions nf warm methanol renmved the
starting umterial to leave 1.0 g (4300) nf oxide that wis homo-
geneous ol paper chromatography in =olvents A and B and had
mp 249-250° dec.  The abalvtienl sample was obtained by re-
crvstallization from methanol:  mp 244-246° dec: [w]**5n
=329 1o b, owateris ALU23X mp rel 1,700); NPTO26E g
fe 160G ALY B30T 1 (e 5050), 265 1 e 04001,

Anal. Caled for CudlaNat, 0424 11 4620 N 247,
PPound: C.42.2; 481 N, 240,

The product had £2,0 values of 11.24 and 2.0 on papey cliummnutng-
raphy in solvents A aud B, respectively, as compared with xvin-
furanosyladenine which had 1.0 values of 0.66 and 135, respec-
tively.

9-( g3-b-Arabinofuranosyl)adenine 1-Oxide.- -A =olutin  of
1,50 g (187 mnoles) of 9-1 -p-arabinofuramsyadenine with 3
ml of 3000 et in 25 ml of glacial acetic acid was stored fur 10
day= at room temperatire, then worked up as described for the
preparation of 9-(g-p-xylofuranosyl)adenine l-oxide to give a
mixture of prodinet and starting material.  Trituration with re-
Huxing 957 ethanol dissolved thie bulk of the starting material
Lo vield 030 g (7477) of product,  Recrvstallization from watey
guve the analvtieal sample: mp 245-252° dee:  |a]®p 4107
(e 00, witer’s NUD253% g fe 12,2000 AYLTO260 mp e
K6307: NEUB05 mu (e 3700), 267 i (e STHV L

Anal. Caled for CpHaNOs L 424 1, 4620 N 247,
Fonnd: C,42.4: 1, .91 N, 24,5

Paper chromatography in solvends A and B showed spots st
R 052 and B3, respectively, compared to starting material
which had R 0.22 and 19, respectively, and adenine I-oxide
which had £,1 0.4} and 1.4, respectively.

S0 Melling points were taken v o Thymus -1oover apparalos ol wre
rorrected.  Paper rhrsiatosrams wece ran by 1he descemding melbaod widle
adenine used for o s1andard.  Solvenl syslems were water-salocaied hilaned
Ysolvenl A) and 3% aqaeoos Nuo POy (solvem (3Y,

(o MLAL Stevens, (G0 Muaprerly, HW, Smith, wnd G
dug Chem. Spe., 80, 2755 (1058,

ieovn, S,

Esters and Amides from Mannich Ketones

ti. P lnust aso UL B Lek

Pescarch Departient, Fisons Pharmaceativals Lid..
Hobnes Chapel, Cheshire, England

Reveejved Seplepiber 8, 1066

Reductim of Maunich ketones to the aleoliols {ollowed by
benzoylation lias been reported to give esters possessing locul
anesthetic action.? Some new esters of this (vpe lave becn
svithesized from 2-(f~amino)methyleyelohexanol wnd  varjons
acyl  chlorides.  When  the  2-(-amino)methvleyclohiexanone
was reductively aminated by a modification of the method »f
Snith aud Day? aud the resitlting cyclohexylamine derivative
was treated with an acyl chloride, aniides corresponding ta the
esters were formed. All the componnds were isolated as their
hvdrochlorides and are listed in Table 1.

¢1) Deparnment of Cleemisiey and Binlozy, Welsh College of Mivanesd
Technology, Cathiays Park, Cardiff, Wales.

(2} C, Mannich aml W, Hof, drch. Phurnt., 265, 584 (14271: . Mannwk
amnd R, Braan, Ber., 88, 1871 (1920).

31 G, WL Smith sl AL R. Day, J. lm. Cham, Soc., TT, 3541 (1945) .



