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under reduced pressure at 70°, at which temperature it decom-
posed to give the crude 3-fluoro compound. This crude material
was dissolved in benzene, filtered, and chromatographed on
alumina (Woelm, neutral, activity grade I). The product was
eluted with 109, ether in benzene and recrystallized from meth-
anol to give 0.24 g (249,) of 111, mp 178-180°, [«]2p {-143°.

Anal. Caled for CisHyFO: C, 79.38; H, 7.77; F, 6.98.
Found: C, 79.39; H, 8.00; F, 6.83.

3-Fluoroestra-1,3,5(10)-trien-173-0! ( VI).—A solution of 1.00 g
(3.69 nuuoles) of 3-fluoroestra-1,3,5(10)-trien-17-one (III) in
100 mi of ethanol was treated with 4 ml of 109, NaOH solution
and 0.53 g (14.0 ninoles) of NaBH,y.  After 1 hr at rooni tem-
perature the solution was poured into water, and the product was
extracted with ether. The extract was washed with water, dried,
and coucentrated to dryness. The residue was recrystallized
from hexane to yield 0.65 g (659%) of VI, mp 112-114°, [a]*D
+84°.

Anal. Caled for CisHpFO: C, 7880, H, 8.45; F, 6.92.
Found: C, 79.00; H, 8.71; F, 6.67.

3-Fluoro-17a-methylestra-1,3,5(10)-trien-173-o! (VII).—A so-
lution of 0.84 g (3.09 mnioles) of 3-fluoroestra-1,3,5(10)-trien-17-
one (IIT) in 80 m! of ether was treated with 3.5 ml of 3 M methyl-
maguesium bromide solution,  The resulting mixture was stirred
and refluxed for 1 hr, cooled, and treated with NH,Cl solutiou.
The ether layer was separated, washed with water, dried, and
concentrated to dryness, The residue was recrystallized from
ether—petroleum ether to give 0.40 g (45%) of VII, mp 108-110°,
la]*D 4-58°.

Anal. Caled for CgHyxFO: C, 79.13;
Found: C, 78.90; H, 8.75; F, 6.24.

H, 874; F, 6.59.
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The unique psychopharmacological effects of ethanol,
easily formed by biological processes, have been ap-
preciated since antiquity. Recent studies have in-
dicated that hydroxyl derivatives of histamine? the
catecholanines,®™<° y-aminobutyric acid,? tryptamine,?
and serotonin® can be metabolites of these biogenic
amines. Furthermore, the resultant biogenic alcohols
may possess physiological properties. An example is
y-hydroxybutyric acid, a metabolite of y-aminobutyric
acid® which has effective sleep-producing properties.®
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Tryptophol was identified as a metabolite of trypt-
amine in rats pretreated by the aldehyde dehydrogenase
blocking agent, disulfiram.* Kveder, et al.,’ presented
good evidence that 3-hydroxytryptophol may be the
second most important metabolite of serotonin in the
rat, rather than N-acetylserotonin as first thought.”
Bartholini, Pletscher, and Bruderer® found a neutral
metabolite of serotonin released from isolated blood
platelets by reserpine and have presented chromato-
graphic evidence that it is 5-hydroxytryptophol.
Evidence has also been presented for the presence of
3-methoxytryptophol and 35-hydroxytryptophol in
pineal tissue® rather than g-carbolines, once thought
to be constituents.?

It was necessary for us to prepare a collection of
substituted tryptophols, the acetate esters, and re-
lated acids for our studies of metabolism, isolation,
and pharmacology of these substances. Acetylation
alters markedly the hormonal properties of 5-methoxy-
tryptamine. The latter iz without effect on frog-
skin lightening while the acetylated analog (melatonin)
is a potent frog-skin-lightening hormone!*!? and dis-
plays marked inhibitory effects on the incidence of
estrus in rats.!* Therefore, it was of importance to
see if chain acetylation of H-methoxytryptophol might
also prodnee a compound with special biological proper-
ties not seen in the precursor.

5-Methoxytryptophol was prepared by the lithium
aluminum hydride veduction of either 5-methoxy-
indole-3-glyoxyloyl chloride or 3-methoxyindole-3-ace-
tic acid. The reduction of the former produced a con-
siderable amount of by-produet which could not be
removed by distillation or fractional crystallization.
However, the 3-methoxytryptophol could be purified
by conversion to a solid picrate derivative. Reduction
of the acid gave a better product which was easily
purified without recourse to the picrate. It was a
yellow oil which was acetylated with acetic anhydride
to give an oil that did not solidify, but that could be
converted into a useful picrate. The metabolic fate
and effects on sexual development of 3-(2-acetoxy-
ethyl)-3-methoxyindole in the female rat were investi-
gated; the latter study is reported in this paper, and
the former will be reported elsewhere.

Other substituted tryptophols prepared were com-
pounds which could be potential metabolites of 5-
methoxytryptophol O-acetate and serve as chromato-
graphic standards. For the selection of authentic
compounds to be synthesized for chromatography,
three possible metabolic transformations were antiei-
pated. These are described together with synthetic
routes (Chart I) being: (1) 6-hydroxylation ouly to
give VII; (2) 6-hydroxylation and hydrolysis to give
V; (3) 6-hydroxylation, ester hydrolysis, and oxida-
tion to give III. TUsually, indole-3-acetonitriles can
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he hyilrolyzed to the acids with agneons base.  How-
ever,  G-benzyloxy-3-methoxyindole-3-acetonitrile (1)
wus resistant to this treatment, and sapontfication
at higher temperature in refluxing propylene glycol
wis required.  J-Methoxyiryptamine saltst* were use-
il derivatives for some unstable 5.06-disubstituted
indole ucids prepared in this stndy.  These derivatives
and the pierates were nseful for studies since they
dissoctated tuto the tree compounds on chromatograms.

Effects of 3-(2-Acetoxyethyl)-5-methoxyindole (5-
Methoxytryptophol O-Acetate) on Sexual Maturation
of the Female Rat.—Pincal cxtracts,® mclatonin,*?
and H-methoxytryptophol® have been shown to tihibit
parttally. sexnal development in maturing female rats.
Sinee  S-methoxytryptophol  O-neetate is chemieally
closely related both to melatouin and A-methoxy-
tryptaphol. it was examined for its possible inhibitory
cffects.

Three gronps of ten rats cach were injected tntra-
peritoneally, once daily. beginning at age 20 = 3
days, with the test compounds.  Animals of the first
group (I) received 3-methoxytryptophol O-acetate
picrate (50 ug). dissolved in 0.2 ml of propylene glycol;
rats nf the second group (I1), pieric acid (30 pg) in 0.2 ml
of propylene glycol: and rats of the third group (ILT)
received propylene glycol (0.2 ml) only.  The rats were
injected 6 of 7 days each week 1o the 90th day of life,
at which time they were killed and the ovaries werc
excised and weighed. Vagiual smears were taken ¢
of 7 duys by medicine dropper beginning on the 60th
dav of life and the phases of estrus were established

114) R. G. Taborsky, Anal. Chem.. 36, 1663 (1964).

(155 J. I. Kitay and M. D. Altsclinle, The Pineal Gland. Harvard Uni-
versity DPress, Boston. Mass.. 1954: J. 1. Kitay. Endocrinology. 58, 782
(14547,

(16) W, M. Mc¢lsaac, R. G. Taborsky, and G. Farrell, Science. 145, 1i3
(1164).
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TasLe 1
EFrECTS 0F 3-02- ACETOXYETHYL -3-METIOXYINDGLE
{A-NMETHOXYTRYPTOPHOL O-ACETATE) ON THE SEXITAL
DEVELOPMENT aF THE FEMALE RaT

N of* Mian
whiEer. Ioipel s
vatinn= Aran ¢ of rars Mran ratio” of wi dae
for in estrus = ovarign-body wi ar 10
Ixpt” CETITIE atd dev X 10t 2= std v Jdayvs
I-A 21 40.57 = 6.38  4.00 = 1.04 252
1-B 1 44,51 £+ 5.50
1-C 1 N4 = 342
1I-A 213 64 91 =+ 2 57 522 = 07X 217
-8 15 05.33 £ 5.03
1I-C b 64,51 &= 118
T-A 26 6247 = 204 521 £ 0.7G 250
111I-B 15 61.37 = 2.24
Imi-¢ 13 63.50 = 1.1)2
" Drexpt I, gronps of ven rats were injected vnee duily (6 af 7
thiyvs each weekd Ty the inrmaperitanenl ronte with 50 g of 5-

methoxyeryptophol O-neetate piermte dissolved 1 0.2 ml of
propylene glyenl. T expt IT, w control of 30 wg of pierie acld in
0.2 1wl of propylene glyveol was given.  Experimtent HI wax a
control of 0.2 ml of propylene glyeol given daily.  Fach experi-
nient was divided inn, A, the sum of all 26 observations begiuning
at the 60th day of life, continuing to the 90th duy: B, the first
13 vh=ervations 11y the 75th day of life; and C, i cach case, the
last 13 observations (75th to 90th day of life). * Fach observa-
tion wus made ona gronp of ten rats; thus, 26 group observations
involved data bazed vn 260 {udividual observations. < All ani-
mals were killed av G0:1lays:  ovuries were removed and weighed.

microscopleally.  The resalts of these studies wre ex-
pressed in Table [

The data clearly demonstrate a marked inhibitory
effect on estrus.  The fact that the standard deviation
for I-A was considerably greater than for I-B and I-C
snpgests that expt I consisted of two sets of observa-
tious (re.. the agent exhibited w« different potency in
the first part of the experiment from that of the seconl).
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Therefore, the observations were divided so that data
from the first thirteen observations could be compared
with the last 13. The results from the control values
(IT and III) showed little difference between earlier
(II-B and III-B) and later (II-C and III-C) observa-
tions; in expt I the difference of means between
I-B and I-C was 10.539,. On taking the ratio of
this to the standard deviation =3.42 (i value), one finds
that the quotient exceeds the critical value of ¢ at the
19, probability level.

It appears that 5-methoxytryptophol O-acetate
exerts a considerably greater inhibitory effect on estrus
in immature than in mature animals. There was no
significant decrease in ovarian-to-body weight ratios
or of body weights of the estrus-inhibited group (Table
I). It is concluded that 5-methoxytryptophol O-
acetate has quantitatively similar inhibitory effects
on rat estrus as melatonin and 5-methoxytryptophol.
Recent studies of ours!” demonstrated that 5-methoxy-
tryptophol O-acetate is metabolized differently and
more slowly than 5-methoxytryptophol. However,
appareutly the biochemical changes produced by acet-
ylation do not result in greater inhibition of rat estrus.

Experimental Section

All indolic intermediates were purchased from the Regis
Cheniical Co., Chicago 10, Iil.

Reduction of 5-Methoxyindole-3-glyoxyloyl Chloride with
Lithium Aluminum Hydride.—A solution of 2.35 g (1.0 X
1072 niole) of 3-methoxyindole-3-glyoxyloyl chloride!® in a smiall
amount of dry tetrahydrofuran (THF) was added to 4.0 g (0.1
niole) of lithiurn aluniinuni hydride in 60 ml of THF, aud the
niixture was stirred magnetically overuight at rooni tempera-
ture. Excess hydride and the lithium aluminum coniplex were
destroyved by water in THF. All solids were renioved by suction
filtration, and the filter cake was washed with ether, The clear
filtrate was evaporated to dryness under vacuuni. Distillation
of the residue gave 1 g of a major fraction, bp 218-220° (5 nim).
Silica gel thin layer chromatography of the fraction (109 nieth-
anol in CHCL;) gave two spots of Ry 0.75 and 0.90. A number
of variations of the reaction conditions were used in attenipts to
get a siugle product. None were successful. However, the
picrate had a good melting point (115-116°, lit,'¢ 117-118°)
and produced a single-spot chronmatogram.

Preparation of 5-Methoxytryptophol by Reduction of 5-
Methoxyindole-3-acetic Acid.—5-Methoxyindole-3-acetic acid
was prepared by the hydrolysis of 5-methoxyindole-3-acetonitrile
which was prepared fromi the niethosulfate of 5-methoxygrani-
ine.® A mixture of 0.2 g (5.3 mnioles) of lithiuni aluniinum hy-
dride and 0.5 g (2.4 ninioles) of 5-methoxyindole-3-acetic acid
(mp 146-149°) in 115 il of anhydrous ether was stirred at room
temiperature for 1 hr. Excess hydride was destroved with 5-7
nil of water, aud the reaction mixture was treated with 25 ml of
109 NaOH. The layers were separated, and the aqueous phase
was extracted with three 15-ml portions of ether. The combined
ether portion was dried, filtered, evaporated, and dried in a
vacuunl desiccator to yield 0.4 g (87%) of 5-niethoxytryptophol
ax a viscous yellow oil. Thin layer chromatography with
1:10 methanol-CHCl; gave a discrete, Ehrlich-positive spot at
R¢ 0.67 with a trace of impurity indicated by a second faint spot.
Attempted crystallization from ethyl acetate and n-hexane
vielded an oil which was chromatographically pure, but did
not solidify.

Angl. Caled for CyuH;3NO,: C, 69.09; H, 6.85; N, 7.33.
Found: C, 68.83; H, 6.92; N, 7.55.

(17) Submitted for publication.

(18) T. Kralt, W. J. Asma, H, H. Haeck, and H. D. Moed, Rec. Trav.
Chim,, 80, 321 (1961).

(19) T. Hoshino and K. Shimodaira, Bull. Chem. Soc. Japan, 11, 221
(1936).

(20) J. Thesing and F. Schiilde, Chem. Ber., 88, 324 (1952).

NoTES 253

A portion was converted to the picrate,? mp 116-116.5°
(lit.1e mp 117-118°).

3-(2-Acetoxyethyl)-5-methoxyindole Picrate.—A solution of
500 mg (2.62 mmoles) of 5-methoxytryptophol in 9 ml of acetic
anhydride was heated for 5 hr at 90°. Solvent was removed
in vacuo to yield 510 mg of 3-(2-acetoxyethyvl)-5-methoxyindole
as a tan oil. It was dissolved in a small amount of CHCl; and
added to 500 nig of picric acid i1 6.0 ml of CHCl;.  Partial evapo-
ration and cooling vielded 821 mg (68%) of the desired picrate,
mp 95-95.5°, unchanuged ou crystallization fron1 CHCl,.

Anal. Caled for C19H18N4010: C, 4935. Hy 3.92. N, 12.12,
Found: C,49.39; H, 4.07; N, 11.92,

6-Benzyloxy-5-methoxyindole-3-acetic Acid (II).~Powdered
6-benzyloxy-5-niethoxyindole-3-acetonitrile22 (3.10 g, 1.1 X
102 niole) 25.0 g of KOH, 100 nil of water, and 120 nil of pro-
prlene glycol were refluxed (stirring) for 18 hr. The mixture
was cooled, diluted with water, treated with charcoal, and filtered.
The filtrate was acidified to pH 3 and the solid product was
extracted with CHCl;. The conibined extracts were reduced
to 10 mnul, cooled, and filtered to yield 1.33 g (40%%) of air-dried
product, mp 173-174°, after washing with n-hexane. A 1:1
CHCls-ether solution of 47 mg of the acid was treated with 30 mg
of 5-methoxytryptamine to give a quautitative yield of the salt
derivative,’* mp 152-153°. Oue crystallization from toluene
vielded an analytical sample, with nielting point unchanged.

Anal. Calcd for C29H31N305: C, 6946, H, 6.23 N, K8.38,
Fouud: C, 69.59; H, 6.13; N, 8.17.

6-Hydroxy-5-methoxyindole-3-acetic Acid (III) (5-Methoxy-
tryptamine Salt).—II (100 nig, 0.32 wmniole) was hydrogenated
in 25 mi of ethyl acetate over 25 mg of 109, palladiuni—charcoal
in a Parr apparatus at 3 atm for 16 hr. Filtration and evapora-
tion to dryuess gave 70 mg (995%) of the crude acid, nip 125.5-
128°, The acid was unstable in air, ethyl acetate solutions
turning from yvellow to green after a few inutes exposure. It
was stabilized by conversion to the 53-methoxytryptamine salt,
using ethyl acetate and ether as solveuts. 1In this mauner a
695, vield of tan crystals, nip 110° dec, were obtained. They
turned dark green after several days in air a1t rooni temperature.
One crystallization from a large voluine of benzene yielded an
analytical saniple, nip 112° dec.

Anal. Caled for CoHyxN3;O5: C, 64.22: H, 6.13; N, 10.21.
Found: C, 64.07; H, 6.52; N, 0.06.

6-Benzyloxy-5-methoxytryptopho! (IV).—A solution of 1.0 g
(3.2 mmoles) of IT in 150 nil of anhydrous ether was added to 500
nig of a stirred suspension of lithiuni aluminum hydride in 50 nil
of ether to maintain gentle refluxing. The mixture was refluxed
for 2 hr, the excess hydride was destroyed with water, and the
product was extracted with ether. Dryving (MgS0,), filtration,
and evpaoration of the ether yvielded 643 mig (679¢) of yellow
erystals of IV, mp 121-123°. Two crystallizations froin meth-
anol vielded an analytical saniple, nip 122-123°.

dnal. Caled for CsHisNOs: C, 72.71; H, 6.44; N, 4.71.
Found: C, 72.83; H, 6.45; N, 4.76.

6-Hydroxy-5-methoxytryptophol Picrate (V)—A solution of
100 mg (0.34 mmole) of IV i1 25 ml of ethyl acetate was hydro-
genated over 25 mg of 109, palladiuim—-charcoal at 3 atm for 16
hr, Filtration and evaporation of the reaction mixture under
vacuum yielded the product in the forni of a tan oil. This was
treated with 70 mg of picricacid in the mininiuni of boiling CHCl,
to yield, on cooling, 45 mg (319) of picrate, mp 135-136.5°
dec. Two crystallizations from 5:1 CHCl;-methanol gave au
analytical sample, mp 138.5-139° dec.

Anal. Caled for C17H16N40105 C, 4679. H, 370 N, 12.84.
Found: C, 46.49; H, 3.98; N, 12.67.

3-(2-Acetoxyethyl)-6-benzyloxy-5-methoxyindole (VI).—A so-
lution of 300 mg (1.0 mmole) of IV in 3 ml of acetic anhydride was
heated with stirring at 90° for 5 hr. Evaporation of the solvent
under vacuum left a tan oil. Crystallization from methanol gave
280 mg (829) of white crystals, mp 87.5-88.5°. Recrystalli-
zation gave an analytical sample, mp 89-89.5°,

Anal, Calcd for CgoH21N04I C, 7078, H, 624, N, 4.13.
Found: C,70.64; H, 6.34; N, 4.04.

3-(2-Acetoxyethyl)-6-hydroxy-5-methoxyindole Picrate (VII).
—A solution of 120 mg (0.35 mmole) of VI in 25 ml of ethyl
acetate was hydrogenated (25 mg of 109, palladium-charcoal)

(21) P. Delvigs, W, M, Meclsaac, and R. G. Taborsky, J. Biol. Chem., 240,
348 (1965).

(22) R. G. Taborsky, P. Delvigs, and I. H. Page, J. Med, Chem., 8, 853
(1965).
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at 5 atm for 16 hr. Filtration aud evaporation of the filtrate to
dryuess under vacuum yielded a yellow oil. This was treated
with 80 mg of picric acid in the niinimum of boiling CHCl,.
On cooling and addition of a few drops of n-hexane, 155 mg
(915) of dark red crystals were obtained; mip 110-112° dec.
Three crystallizations of the picrate from CHCly containing o
few drops of n-hexaue gave pure VII, mp 114-114.5° dec.

Anal.  Caled for CisHgN,Oy: €, 47.70; H, 3.79; N, 11.71.
Found: C,47.64; H, 3.99: N, 11.72.

Acknowledgment.—The authors wish to thank Mr.
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Heterocyclic Amines. III.
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3-Dimethylaminofuran has been prepared from 3-
furoyl azide by rearrangement to the urethan, methyla-
tiou, and reduction, a route analogous to that recently
reported for the synthesis of 3-dimethylaminothio-
phene.? The free base, isolated by preparative gas
chromatography, was stable under vacuum or inert
atmosphere, but it polymerized very rapidly in contact
with the air. The amine readily reacted with methyl
iodide to produce the quaternary salt, a white erystal-
line compound stable in air.

Pharmacology.*—3-F'uryltrimethylammonium iodide,
administered intravenously in a dose of 100 mg/kg,
was fatal to two mice. The next lower dose, 31.6
mg/kg, was not lethal but produced ptosis, decreased
activity, and irregular respiratory movements. A dose
of 1 mg/kg administered quickly intravenously to
a rat induced a biphasic vasomotor response of small
magnitude; a similar response followed slow injection
of 5 mg/kg. After this latter dose, epiuephrine elicited
a vasodepressor respouse, the pressor effect of norepi-
nephrine was reduced, and the fall in blood pressure
evoked by acetylcholine was markedly enhanced and
prolonged.

IFor comparison, 3-thienyltrimethylammoniun io-
dide?® administered intravenously in doses of 100, 31.0,
and 10 mg/kg to groups of two mice produced re-
spectively 2, 1, and 0 fatalities. Ptosis, decreased
locomotor activity, ataxia, and respiratory irregulari-
ties were observed in the survivors. In the rat, an
intravenous dose of 0.5 mg/kg evoked a transient
hypotensive response, aud a dose of 5 mg/kg increased
the magnitude and duration of the depressor response
evoked by acetyleholine. In u cat, an intravenous
dose of 1 mg/kg elicited u <harp, brief fall in blood

(1) (a) This work lias been supported in part by T. S. Public Health
Service Research Grant No. GM 10264. (1) Presented before the Division
of Medicinal Clemistry at the 148th National Meeting of the American
(Chemical Society, Chicago. Ill., Ang 1964, (¢) Previons paper: J. B.
Sullivan and W. C. McCarthy, J. Heteroeyclic Chem., 2, 103 (1965).

(2) Fellow uf the American Foundatinn for Pharmacentical Editcation and
Josiall Kirby Lilly Memorial Fellow for 1962-1964.

(3) J. B. Sullivan and W. C. McCarthy. J. Org. Chem., 80, 662 11963).

(4) We wish to acknowledge onr inilebtedness to Dr. Winnie Teeters, of
Hazleton Lalioratories, Inp., Falls Clinreii, Va, who performed the pharma.
cological tests reported here.
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pressure, but did not modify responses to epinephrine,
norepinephrine, acetyleholine, or histamine. A dose
of 4.7 mg/kg administered slowly intravencusly to o
ent caused complete respiratory arrest, a =light de-
pressor response followed quickly by o marked rise in
blood pressure, and copious salvation.  Death ensned
within @ few minutes; marked fasciculations were
evident for several minutes after deatls,

Phenyltrimethylammonium iodide was lethal to
mice intravenously at doses of 10 mg/kg and higher.
Inerenzed locomotor activity and hypersensitivity te
sound were observed at a dose of 1 mg/kg: ptosis und
hyperpmea were noted after 3.16 mg ke,

Experimental Sect'on

3-Furoyl Azide.>—-Fromn 10.5 g (0.081 mole) of 3-furoyl clilo-
ride® in cold acetone and excess aqueous =odiunm azide, worked up
as reported for the thiophene compound,? there was obtained 9.3
g (849) of crude oily azide. Some crystallization occurred
while evaporating the ether solutiou, but these crystals melted
below room temperature.

Methyl N-(3-Furyl)carbamate.—Crude 5-furoyl azide (9.3 g,
0.068 1mole) refluxed with 100 ml of absolute methauol for 12 hr;
subseqnent evaporation of the =olvent gave 9.3 g of crude product,
mp 76-83°. This crude material was satisfactory for methyla-
tion and the compound could be more readily purified at the nex
step. Necrystallization from ligroin gave 4.4 g (4697) of purified
product, mp 81-83° which upon vacnum sublimation gave
white crystals: mp 82-83°; umr speetrum® in CDCL, & =
3.74 (s, CH;, 3 H), 6.36 (g, 4-H of ring, 1 ), 7.24 (t, 5-I1 of
ring, 1 H), 7.49 (broad s, NH,* 1 I1), 7.74 (broad s, 2-H of ring.
1 H) ppm; Jo = 0.9 cps, Jos = 1D cps, Ju = 1.9 ¢ps.

Anal? Caled for CsFENOs: ) 51.06; H, 5.00; N, 9.03;
0, 34.31. Found: C,351.02; H, 4.93; N, 9.92; O, 33.96.

Methyl N-Methyl-N-(3-furyl)carbamate.-—Crude methyl N-
(3-furvh)earbamate (14.1 g, 0.1 mole), 1 1. of nuhydrous xylene,
32 ml (0.5 mole) of methy! iodide, und 45.% g (1.0 mole) of a
5250 dispersion of NaH in inineral oil were refluxed under
nitrogen for 12 hr, with agitation by nieans of a Vibro Mixer.”
The precipitated Nal aud excess NaH were removed by filtration,
and the xylene was evaporated uuder reduced pressure. The
residue was chromatographed on 450 g of Merck ahumina.
The mineral oil from the Nall dispersion was removed by
washing with petroleuin ether. The 1methyvlated carbamate
product was eluted with 4 L. of benzene. (Unmethylated starting
material rentained nu the colunm and could be subsequently
eluted with ether.) Evaporation »f the benzene eluates gave
an oil which distilled at 50-36° (0.2 ) in a yield of 134 ¢
(86%%).  An analytical sminple was redistilled at 42° (0.06 wmm):
nur spectrunt in CDCL, 8 = 3.26 (s, NCHs, 3 H), 5.80 (s,
OCH;, 3 H), 6.60 (n1, 4-11 of ring, 1 11y, 7.30 (t, 5-H of ring, 1 1T,

7.00 (broad s, 2-H of rving, 1 I} ppm: Ja = 1.7 eps, S = 1.7
“ps.

Anal. Caled for CiHgNOz: €, 54.19; H, 5.85; N, .03,
0, 30.94, Found: C, 54.34, 54.32; H, 5.93, 5.77; N, 0.y,

9.12; O, 50.81, $1.02.

3-Dimethylaminofuran.-—Methyl N-inethyl-N-(3-furyt)carbain-
ate (5 g, (L032 mole), dissolved in 50 ml of anhydrous tetrahy-
drofuran was added to a =olution of 2.4 g (0.064 mole) of LiAlll,
in 100 ml of aubydrous tetrahydrofuran. The mixture wis re-
fluxed under dry nitrogen for 70 hir, cooled to room temperatire,
5 ml of water was added with vigorous stirring, followed by the
addition of 2 g of hydroquinone. The solid wus removed by

i5) Prepared without isolarion by a differeny merliod and ntilized for snis-
sequent syntheses by R. R. Burtner, J. Am. Chem Soc., §6, 666 (1934).

(6) (a) . Gilman and R. R. Burtner, ibid., 58, 2903 (1933). (b) The 3.
furoic acid was prepared according to 8. Gronowitz and G. Sorlin, Arkiy
Kemi, 19, 515 (1962).

(7) Nmrspectra were taken at 60 Mc and reported as é values in phm from
letramethylsilane (internal referencel. (‘oupling constants are reported in
eps 0.2,

18) Identified by deunteration in heavy water plus denteriomethanol,

¢9) Flemental analyses by A. Bernliardt, Miilheim (Ruhr), Germany.

110) In similar runs with conventional stirring. yields of only about 20'7%
were obytained, apparently because the sodium salt of tlie urethan formed a
cpaling on the NaH particles.



