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This method of production of pregnadienolone
appears to be superior to the hitherto published
methods®* where some by-product® formation is
involved. The successful degradation of these
steroidal alkaloids in high yields, particularly sola-
sodine to pregnadienolone, a biologically important
hormone intermediate, may be of considerable
industrial importance.
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(10) The stucture and the various chemical manifest-

ations of this substance will be published in the full report.
(11) Visiting Scientist, National Institutes of Health.

P,P,P!,P’-Tetraethyl-
p-phenylenediphosphine

Ser:

A recent preliminary report by Clifford and
Olsen! prompts us to record at this time our prep-
aration of P,P,P’,P'-tetraethyl-p-phenylenedi-
phosphine (I). This substance is the phosphorus
analog of the tetraalkyl-p-phenylenediamines, which
are the precursors of the highly colored Wurster
radical ions. Our studies on the behavior toward
oxidizing agents of the diphosphine I and of the
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corresponding N-P system, will be published else-
where.

The diphosphine I was obtained in ca. 209, yield
from the reaction of diethylchlorophosphine? with
p-phenylenedilithium?® in petroleum ether at tem-
peratures below 30°, in a nitrogen atmosphere. 1
was isolated by extraction into hydrochloric acid
followed by the usual alkaline treatment and frac-

(1) A. T. Clifford and R. R. Olsen, Abstracts of Papers,
Division of Inorganic Chemistry, A.C.S. Meeting, Boston,
Mass., April 1959, page 16M.

(2) (a) M. H. Beeby and F. G. Mann, J. Chem. Soc., 411
(1951); (b) M. 8. Kharasch, E. V. Jensen, and S. Wein-
house, J. Org. Chem., 14, 429 (1949).

(3) H. Gilman, W. Langham and F. W. Moore, J. 4m.
Chem. Soc., 62, 2327 (1949).
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tional distillation. The diphosphine I had b.p.
172-174° (9 mm.), n¥ 1.5666, bands at 6.85, 7.00,
7.22, 8.1, and 8.90 u. Caled. for CiHaPs: C, 66.2;
H, 9.5; P, 244. Found: C, 66.2; H, 9.4; P>, 23.9.
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(4) Address inquiries to F. Ramirez, State University of
New York, College on Long Island, Oyster Bay, N. Y.

A New Synthesis of Serotonin
Sir:

The nitroethylation of indoles and substituted
indoles, yielding 3-(2-nitroethyl)indoles has been
previously deseribed.’~? Catalytic hydrogenation
of the 3-(2-nitroethyl)indoles provides a general
synthetic route to tryptamine and substituted
tryptamines. We wish to record the successful ap-
plication of this procedure to the synthesis of sero-
tonin.

Dropwise addition of a 1M excess of nitro-
ethylene®s to molten 5-benzyloxyindole at steam-
bath temperature (total time 1.83 hr.) gave 3-(2-
nitroethyl)-5-benzyloxyindole (I, hygroscopic white
crystals from methylene chloride-light petroleum
(b.p. 60-68°), m.p. 93.5-95°, caled. for Ci;H1sN:03
(296.31): C, 68.90; H, 5.44; N, 9.45; found: C,
68.62; H, 5.58; N, 9.13) in 459, yield. Use of excess
nitroethylene is desirable since unreacted 5-benzyl-
oxyindole (369, by wt.) and I (64%) form a
eutectic mixture, m.p. 81-81.5°. Similar reactions
of 5-benzyloxyindole with equimolar portions of
B-nitrostyrene (6 hr., 729 yield) and g-methyl-8-
nitrostyrene (22 hr., 37% yield), both at steam bath
temperature, gave 3-(1-phenyl-2-nitroethyl)-5-ben-
zyloxyindole (II, white platelets from ethanol,
m.p. 117-118° caled. for CyHyNOs (372.41):
C, 74.17; H, 5.41; N, 7.52; found: C, 74.36; H,
5.40; N, 7.36) and 3-(1-phenyl-2-nitropropyl)-5-
benzyloxyindole (III, white rod-like crystals from
ethanol, m.p. 152-152.5°, caled. for CyHyNyOs
(386.43): C, 74.59; H, 5.74; N, 7.25; found: C,
74.80; H, 5.61; N, 7.26).

Hydrogenation at 2 atm. over platinic oxide
catalyst of the adducts I-III gave in high yields
the corresponding tryptamines, isolated as the
picrates: Ia (849, yield from I), very hygrosecopic
reddish orange crystals from ethanol, m.p. 231.5-

(1) W. E. Noland and P. J. Hartman, J. Am. Chem. Soc.,
76, 3227 (1954).

(2) W. E. Noland, G. M. Christensen, G. L. Sauer, and
G. G. S. Dutton, J. Am. Chem. Soc., 77, 456 (1955).

(3) W. E. Noland and R. F. Lange, J. Am. Chem. Soc.,
81, 1203 (1959).

(4) G. D. Buckley and C. W. Scaife, J. Chem. Soc., 1471
(1947).

(5) W.E. Noland, H. 1. Freeman, and M. 8. Baker, J. Am.
Chem. Soc., 78, 188 (1956).
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SeecTRAL DATA ON NEW COoMPOUNDS

Ultraviolet

Wave lengths of maxima and inflections (*) in 959, ethanol are given in mu

Infrared Frequencies in Cm. ™!

with intensities in (log ) Medium NH NO; (Aliphatic)

I 275 296* 307* CHCI, 3520 1558, 1387

(3.83) (3.70) (3.54) Nujol 3380 1553, 1385
11 275 295* 308* CHCI; 3440 1552, 1380

(3.85) (3.74) (3.60) Nujol 3400 1550, 1380
111 275 295* 309* CHC} 3450 1550, 1387 or 1360

(3.81) (3.73) (3.57) Nujol 3390 1547, 1385 or 1355
Ia 275* 297 309 357 Nujol 3400

(3.92) (3.85) (3.85) (4.20)
Ila 277* 297 302* 309 357 Nujol 3360

(3.91) (3.87) (3.87) (3.87) (4.20)
IIIa 277* 298 304* 309 357 Nujol 3400

(3.90) (3.88) (3.87) (3.89) (4.20)

232° dec., caled. for CyllyNsOs (495.44): C, 55.75;
H, 4.27; N, 14.14; found: C, 55.69; H, 4.58; N,
14.07; IIa (949, yield from II), red crystals from
ethanol, m.p. 176-176.5°, calcd. for CisHyN;Os
(571.53): C, 60.94; H, 4.41; N, 12.25; found: C,
60.96; H, 4.74; N, 12.08; I11a (629, yield from III),
bright red crystals from ethanol, m.p. 213-215°,
caled. for Cy;HxNsOg (585.56): C, 61.53; H, 4.65;
N, 11.96; found: C, 61.83; H, 4.91; N, 12.09. The
tryptamine from I was also characterized as the
hydrochloride, which had m.p. 245-247° dec., in
agreement with that reported, 248-250°.¢
Hydrogenation of I at 2 atm. over 109 palladium
on charcoal catalyst, resulting in concomitant re-
duction of the nitro group and debenzylation, gave
serotonin in 69%, yield as the hygroscopic creatinine
sulfate monohydrate salt, m.p. 212-214°, mixed
m.p. with an authentic sample (of m.p. 214-216°),
212-216°, The infrared spectra of the two samples
in Nujol were identical and in agreement with the
spectrum described in the literaturc®—Am.. in
water: 220 mu (log € 4.40), 274 (3.72), 293 inflection
(3.63). Reported Amax in water: 275 mu and 293
inflection.” Caled. for CpHuN:0,S (405.43): C,
41.47; H, 5.72; N, 17.28; S, 7.91; found: C, 41.43;
H, 5.73; N, 17.54; S, 8.14, This new synthesis of
scrotonin in two steps from 5-benzyloxyindole is
simpler than previously described methods. The
over-all yield (31%) from 5-benzyloxyindole ap-
pears to be higher than that reported for all other
methods except those of Speeter and Anthony?
(probably greater than 609) and Young (349%,).°
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(6) M. E. Speeter, R. V. Heinzelmann, and D. I. Weisblat,
J. Am. Chem. Soc., 73, 5514 (1951).

(7) M. M. Rapport, A. A, Green, and L. H. Page, J. Biol.
Chem., 176, 1243 (1048).

(8) M. E. Speeter and W. C. Anthony, J. Am. Chem.
Soc., 76, 6208 (1954).

(9) E. H. P. Young, J. Chem. Soc., 3493 (1058).

(10) From the M.S, thesis of Robert A. Hovden, Univer-
sity of Minnesota, February 1959. All melting points were
determined on a Kofler micro hot stage.

WayLanp E. NoLaNDp
RoBERT A. HoVvDEND

Formylation of Aromatic Amines with
Dimethylformamide?

Sir:

A variety of methods are available for the
preparation of formamides.? However, only several
procedures exist for the direct formylation of
amines with more readily available formamides.

In 1886, Just described the formylation of phenyl-
hydrazine with formamide at 130°.2 Several ycars
later Hirst and Cohen obtained formanilides from a
number of aromatic amines using formamide in
glacial acetic acid.* A more recent procedure em-
ploys the amine hydrochloride and formamide.5

We now wish to report the facile formylation of
aromatic amines with dimethylformamide in the
presence of sodium methoxide. Conversion to the
formanilide is accomplished by heating a mixture
of sodium methoxide (0.3 mole), the aniline (0.15
mole) and dimethylformamide (150 ml.) at reflux
for 30 min. The reaction is accompanied by the
evolution of dimethylformamine. Generally, the
formanilide, obtained by diluting the reaction mix-
ture with water, does not require further purifica-
tion. Typical examples include 2-iodoformanilide,
colorless needles, m.p. 113-113.5°, 689 yield (Anal.
Caled. for C;H(INO: C, 34.04; H, 2.45; N, 5.67.

(1) Support of this investigation by a Frederick Gardner
Cottrell grant from the Research Corporation is gratefully
acknowledged.

(2) Cf., H. Winteler, A. Bieler, and A. Guyer, Hely. Chim.
Acta, 37, 2370 (1954); L. Pichat, M. Audinot, and J.
Monnet, Bull. soc. chim. France, 85 (1954); P. de Benneville,
J. 8. Strong, and V. T. Elkind, J. Org. Chem., 21, 772 (1956);
R. Gompper, Chem. Ber., 89, 1762 (1956); G. Olan and S.
Kuhn, Chem. Ber., 89, 2211 (1956); E. C. Kornfeld et al.,
J. Am. Chem. Soc., 78, 3112 (1956); R. M. Roberts and P.
J. Vogt, J. Am. Chem. Soc., 78, 4778 (1956); F. E. King,
J. W. Clark-Lewis, and R. Wade, J. Chem. Soc., 880 (1957);
C. W. Huffman, J. Org. Chem., 23, 727 (1958).

(3) F. Just, Ber., 19, 1201 (1886). At 160-170° this reac-
tion yields 1-phenyl-1,2,4-triazole; M. Sekiya and S. Ishi-
kawa, Yakugaku Zasshi, 78, 549 (1958).

(4) H. R. Hirst and J. B. Cohen, J. Chem. Soc., 67, 830
(1895).

(8) A. Galat and G. Elion, J. Am. Chem. Soc., 65, 1566
(1943).



