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9-Nitro-1,2,3,4-tetrahydrophenanthrene (X1I).—A wmixture of
XI (0.05 g, 0.18 mmole), copper (0.075 g, electrolytic metal,
Fisher), and quinoline (8 ml) was heated for 15 miu at reflux
temperature. The dark brown solutiou was cooled, dissolved in
CHCl;, and filtered free of copper. The CHCl; solution was
extracted four times with 109, HCI, twice with saturated
NaHCO;, twice with water, and dried (Na,80s). The CHCI,
was evaporated under reduced pressure to leave a brown oily
residuiie (0.046 g) which was dissolved in a minimum amount of
skellysolve B and chromatographed on 1.5 g of Merck alumina
in Skelly=olve B. The second 10-ml fraction eluted with Skelly-
solve B vielded 0.024 g (6157) of yellow crystalline material
(XID), mp 75.5-76.3°, A" 6.63 and 7.46 u, which was used as
such for reduction.

9-Acetylamino-1,2,3,4-tetrahydrophenanthrene (X).—A mix-
ture of 0.027 g (0.12 mumole) of XII, 0.080 g (1.2 g-atoms) of
zine dust, and acetic acid (3.5 mil) was refluxed for 1.5 hr. The
<uspension wax filtered hot, and the resulting yvellow filtrate was
diluted with water and the solution was evaporated to dryuess
under reduced pressure.  The restdue (0.023 g) was taken up in
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CHCl; and dried (Nas50,). Kvaporation of the CHCl; under
reduced pressure left a semisolid brown residue which was dis-
solved in a minimum amount of benzene and chromatographed
on 1.0 g of Merck alumina in benzene. Fractions (10 ml) were
collected, and fractions 3, 4, and 5, eluted with 59; ether in
benzene, yvielded light yellow material. These fractions were
combined, dissolved in benzene, and rechromatographed on 1.0
g of Davison silica gel in benzene. The fractions eluted with 109
ether in benzene yielded crystalliue residues; these were combined
and recrystallized from ethanol-water with Norit to afford
colotless fine needles (2 mg): mp 192.5-193°%; Amax 3.04 (3),3.26 (w)
(NH of amide), 6.05 u (3) (""amide-I band”). The latter physical
data supported characterization of the material as X (lit."! mp
191-192° from ethanol).

9-Amino-1,2,3,4-tetrahydrophenanthrene (IX).—The uitro
compournd XII was reduced catalvtically with Pt and hydrogen.
Recrystallization of the product from Skellysolve B gave light
tan crvstals: mp 76-77°; Amax 2.89 (3), 2.96 (w) (free NH,
stretching), 6.18 » (w) (NH bending). The literature!! reports
mp 76.5-77° for IX front ethanol-methanol.
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The interesting cancer chenwtherapeutic ageut, 1-8-p-ara-
binofuranosyl-5-fluorocytosine (1), has recently been synthesized?
by an application of the Fischer-Helferich procedure® in a seven-
step sequence. The Hilbert-Johnson* method when applied to
the synthesis of this compound has resulted i a more direct
synthesis of 1 aud 1-g-p-arabinofuranosyl-3-fluorouracil (2).2:3.36

An uunsual feature of the umr spectra of the nucleosides iu the
3-fluoropyrimidine series was the appenrance of a pair of doublets
for the anomeric hydrogen rather thau the expected doublet
which is attributed to an apparent long-range coupling effect of
the 5-flioro group on the C,” proton” (see Table I). The effect
ts also evident in the very recently published nmr spectra of a-
and B-5-fluoro-2-deoxyuridine,® wherein the pattern for the
anomeric proton appears as a split triplet (multiplet of six) and a
split pair of doublets (multiplet of eight) in the 8 and « anomers,
respectively, rather thau the normal patterns cousisting of a
triplet (pseudo-triplet) or a pair of doublets (multiplet of four)
expected in the nonfluortuated compounds.$1©
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therapy National Service Center, National Cancer Institute, National
Institutes of Health, Public Health Service, Conrtracts No. 8A-43-ph-3764
and PH43-66-904. The opinions expressed in this paper are those of the
authors and not necessarily tliose of the Cancer Clenintherapy National
Service Center.
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TasLe I
60-Mc NMR Specrra or C'H 1N
1-8-D-ARABINOFURANOSYLPYRIMIDINES

d Description

Base T J. cps

5-Fluorouracil (2) 4.02¢ Pair of doub 4,2

27,3",5"-Tri-O-acetate of 2 3.720 Pairof doub 4.5, ¢

a-Fluorocytosine (1) 3.98%  Pair of doub 4,2

3-Fluoro-4-methoxy-1H-pyrinii-
din-2-one (3)

4-Methoxy-3-methyl-1H-pyrimi-

.99+ Pair of doub 4,2

[Vid

din-2-one 3.94¢  Doub 4
Cytosine 3.88:  Doub 4.5
Uracil 2/,3',5’-tri-O-acetate 3.64* Doub 4
Thiouracil 27,3’,5’-tri-O-acetate 3.66* Doub 4

o Tn DMSO-dg. ¥ In CDClL;. ¢ In DyO. “ Relative to TMS
internal standard for organie solvents and sodiuni 2,2-dimethyl-
2-stlapentane-3-sulfonate (DSS) for D,0.

Experimental Section

1-(B-p-Arabinofuranosyl)-5-fiuoro-4-methoxy-1H-pyrimidin-

2-one (3).—2",3’,5'-Tri-O-benzyl-1-(p-uitrobenzoyl) - o - arabiuo-
furanose!! (28.5 g, 0.05 mole) was added to dry methylene chlo-
ride (350 ml) which had been saturated with HCI at 0°. The
solution was allowed to stand at 0° for 2 hr while bubbling in a
slow stream of anhydrous HCl, The p-nitrobenzoic acid which
had separated in nearly quantitative yield was removed by rapid
filtration through a sintered-glass funnel. The filtrate was
concentrated to dryness in vacuo (bath 40°) and evacuated (0.1
mm) for 16 hr (25°). The residual chloro sugar was dissolved
in dry CH,Cl: (320 ml) and 2,4-dimethoxy-5-fluoropyrimidine!2
(7.9 g, 0.05 mole) in CH.Cl, (80 ml) was added along with molec-
ular sieves!3 (20 g). The mixture was stirred for 3 days at am-
bient temperature protected by a drying tube. The mixture
was filtered (Celite) and the filtrate and a CH,Cl, wash were
combined aud concentrated in wvacuo to a pale vellow syrup
(29.2 g). The syrup was dissolved in dry CH;OH (400 ml)
and hydrogenated in two batches each using freshly prereduced
PdCl: (3 g) and an initial hydrogen pressure of 3 atm. Reduction
was complete in 15 min and the systenis were bled free of hydro-
gen and flushed with N, and the mixtures were filtered from the
catalyst. The catalyst was washed with CH;0H and the fil-
trates and washes were ueutralized by stirring with Dowex

(11) R. Barker and H. G. Fletcher, Jr.. J. Org. Chem., 836, 4605 t1961).

(12) M. Prystas and F. Sorm., Collection Czech. Chem. Commun., 30,
1900 (1965).

(13) Linde Molecular Neves Type -+\, }/p-in. pellets, Linde Division,
Unjon Carldde Corp.
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2-X&8 (HCO;7) 1on-exchange resin.  The neutralized solutions
were filtered free of resin, the resin was washed with a sniall
amount of methanol, and the combined filtrate aud wash were
concentrated in wacuo (35° bath) to a residual solid. The
residie was dissolved in CH;OH (50 ml) and diluted with ether
{75 ml) and hexane (100 n1l).  The solution was seeded and stoved
at 5° for 16 hr to give the product as a ervstalline =olid (3.4 g,
00125 mole, 24.690), mp 170-171.5°  Continuned  storage
afforded a =econd crop (1.7 g, 349 total}. The material wax
liomogeneous by tle (silica gel-benzene~n-butvlamine-wiuter,
). An analytical sample was prepared by recrvstalliza-
tion from a methanol-ether mixture containing n trace of hexanc:
mp 172-173°%, [a]%p -+178.1° (¢ 1.0, CHOT, AEMY 290 e
(e 6500), AL 244 11p (¢ 845).

Anal. Caled for CroHpFNLOs: €, 43480 11, 4.75; N, 10014
F, 0.88, Found: C,43.24; H, 4.76; N, 9.85: F, T.00,

A coupling rim ou the same scale as above (5 dayvs) withour the
addition of molecular sieves yielded only 2.4 g (17) of 3.

1-3-p-Arabinofuranosyl-5-fluorocytosine (1).--A =olution of 3
(2.76 g, 0.01 niole) in a 5% solution of anhvdrous NHy in CHO
(200 ml) was sealed i a glass-lined bomb which wus heated in an
oil bath at ~125° for 16 hr. The bomb was cooled and opened
and the coutents was evaporated to dryvuess /n vacio. The
restdite was trittrated with a <mall amount of CIL;OH, filtered.,
wished, and dried i/ vario to give 1 (2.3 g, 8877, mp 234-235°
dee. The compound moved ax a single <pot on tle (silica gel
benzene-n-butylamine-wuater, 15:5:1) and was free of starting
malerial. The material was recryvstallized ouce from a hit
CHLOH-HLO mixtuire to give pure 1, mp 230-232° dec, {a]* b
+163.2° (e 0.2, 11.0) TH6® mp 237-2388° {al®p +168 =2°
te 0,18, 11O, The ultraviolet and imfrared spectra were iden-
tien] with those of a sample prepared from 2 by the method of
Fox, ef al.*

1-3-v-Arabinofuranosyl-5-fluorouracil (2).---The 4-nlkoxy de-
rivative 3 (0.6 g, 2.07 X 1073 mole) wns dissolved in 1 & T11CH
iu methanol (20 ml), and the tightly stoppered solution was
stored for 72 hr at ambient temperature. The =olution was
evaporaled to dryness /n racuo and the restdue was diszolved in i«
minimum of absolute IKtOH, seeded, and =tored at ~5° to give
2 (10,35 g 6500 1 two crops: mp IRT=180, 184-183°. The
conibiied  crops were recrvstallized once from hot abrolite
IMOH to give pure 2, mp 186-18K°, @] T +116.7° (¢ D2,
1.0) [Iit.3 mp 187-188°, [af**p +128° (¢ 0.21, H.O). The
nltraviolet and mfrared spectra were i good agreement with
those of anauthentic saniple.
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Hoffmaun-T.aRoche, Iue., for a generous gift of 3-fluoronracil
for uze  this study,  We wish to thank Mr. H. 1. Zoak of the
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The report! that =owe oxines of aliphatic ketones nre endowed
with interesting hyvpnotic and anticonvulsaut properties and our
interest in the terpete field have led us to synthesize the oximes
of geranyvlacetone, nerylacetone, and farnesvlacetone and to
study their pharmacological properties.  However, none of the
three compounds displayed hypnotic and anticonvulsant activity
of any interest. By contrast, geranyvlacetnne oxime and neryl-
acetone oxime revealed a marked and unexpected hyperglycemic
activity in rats and rabbits.

Experimental Section

Geranylacetone Oxime. —Geranyvlacetone? (4.6 g, 0.0237 nole),
Livdroxylamine hyvdrochloride (2.47 g, 0.U355 mole), and NaHCO,

(1) ¥, Hansehild, 2nd Conferemia llengarica pro Therapia of Inveslgu-
licme yn Pharmacologia, Bindapest, Qel 2=7, 1942,
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(295 g, 0L355 mole) were poured to 10 ml of water, and the
mixture was stirred for 24 hr at roown temperaturve,  An emulsion
formed which was then extracted with ether, the ethereal soln-
ton was washed with water and dried {Na.80,), aud the solvent
was removed.  The residue was distilled /v racoo Uy vield o colov-
less ol 741 g, S5O0 5 bp T0T-T0R° 7000 nuul o® LASYT, T
220 FANOL,

doal, Caled for CplleNO: ) 74580 1L
Found: 7474 11, 11.06: N, 6.51.

Nerylacetone oxime wus =imtilarly prepared from nevvlivetones
with an 8477 vield, hp 112-114° (0,12 nuny, #%0 1480t),

Anul. Caled for CHaNO: €, 74,05 1L THOT: N, 6.69.
Found: €, 74.55; 11, 11.18; N, .49,

Farnesylacetone oxime wux derived fron faruesviacetone® i
au SO vields bp 142-144° (007 ), 02 1.4074.

PROTD N, 0.64.

d. Caled Tor CHy NO: ¢, 77020 1L 1260 N, L.
Found: €, 7000 L FHOS: N, 4.00.
20 1A Suadlers A Neehvutelo AL Fres, and AL Uselhenmonee, Hele

Chine el 40, 1373 110575

COONL L Carvalll S Chera. Soe., 7O 004G,

e 00 tders L Rpegy, L 10 Chogrord-dit=dean, AL
DL Wik, Hele Chdae et 41, T8G {1GA%),
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Formation of
1-Amino-3.5-di(3~-indolylmethyl)-s-triazole

from Indole-3-acetonitrile and Hyvdrazine
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Diring ivestigations of the chemistry of indolic compounds
and possible routes 1o tryptamines, indole-3-acetonttrile was
treated with anhvdmus hydrazine.  Analytieal data obtained
together with consideration of rvenctions reported iv the lix-
peritiental Section led to the structural assigmment as 4-pmino-

|N——N
CH -L JCH

[ 7%
N NH, N
H H

Jo-divi-indolvimetivhms-triazole for the componnd nhtuainel.

Experimental Section

Mas= spectrnscopy was performed by the Morgan Schaffer
Corp., Montreal 26, Quebec, Canada. Nnir spectra was donc
by Nuclear Maguetic Resonance Specialties, Tne., New Kensing-
ton, Pa.

Tndole-d-acetontrile (5.0 g, 0052 mole) was refluxed wich
25.0 ml of anhydrous hydrazine for 18 . Most of the hydrazine
wix remnoved under vacu and the residual =olution was poured
into water resnlting in the precipitation of 6.1 g (38¢ yield) of
light vellow product, myp 224-226.  Three ervstallizations from
ethauol-witer gave a creani-colored compound, mp 227-228°
{cor),

Anal., Caled for CaolNe: ) TS0 T 500t
Found: C.76.42: 11,552, N, 2420

Chromatography on thin laver «lica on glass o 9:1 CHCl,
CH;0H produced one =pot at B¢ 0.1 giviug a positive xanthydrol
reaction for indoles. negative ninhydrin reaction, and weak
fluorescence under uv light. The compound was insoluble in
water, but =oluble in dilute HCl. Jlass spectroscopic analysix
gave 342 as the parent peak and therefore molecular weight.
The infrared absorption spectrmin (KBr) showed the presence of
the N-TI stretching band at 2,085 w. The uv =pecirum (in

N, 2450

1Y Vererans Adipinistridion Hospacd, Cleveland, Olaa 41106,
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