INDOLES
XXXVI.* METHOD FOR THE SYNTHESIS OF 2-UNSUBSTITUTED TRYPTAMINES

I.1. Grandberg and N. I. Bobrova UDC 547.752.07:543.422.25.4.6

A number of tryptamines were obtained by the reaction of arylhydrazines with y -chloro-
butyraldehyde.

Continuing our investigation of the reaction of arylhydrazines with ¢ -halo carbonyl compounds [2,3],
we have obtained a number of indolylalkylamines with substituents in the phenyl portion and 1-alkyl{or
alkyl)-1,7-di- and -1,7-trimethylenetryptamines by refluxing equimolar amounts of differently substituted
arylhydrazines and y -chlorobutyraldehyde in aqueous alcohol solutions. The reaction proceeds via the
scheme proved by one of us in [4, 5].

The yields of the tryptamines (Table 1) are quite high, particularly when o -substituted phenyl-
hydrazines are used. The simplicity of the experimental method, the accessibility of the starting reagents,
and the good yields make it possible to synthesize various previously hard-to-obtain g ~indolylethylamines,
a major class of biogenic amines,

Typical indole absorption at 220 and 280-290 nm is observed in the UV spectra of the indolylalkyl-

amines (Table 2) [16, 17].
= 0 T
» 2 \ “ CH,CH,NH; CI
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R b
The IR spectra (Table 2) contain intense absorption bands at 3200-3400 crm™!, related to the NH
stretching vibrations, and bands at 1400-1700 cm™!, related to the ring stretching vibrations [18]. The
benzene ring CH deformation vibrations characteristic for substituted indoles determine the type of ring
substitution.

The PMR spectra also confirm the structures of the tryptamines (Table 3) and are in agreement
with the literature data [19, 20]. Signals of 3-a-CH, and 3-8 -CH, groups, which correspond in intensity to
four protons, appear in the 2.65-2.93 ppm region. It should be noted that the form of the signal of these
groups for each concrete structure depends on the ratio of the spin-spin coupling constant and the chemical
shifts of the protons of these groups (an A,B, system). The aromatic ring protons of the tryptamines give
signals at 6.54-7.60 ppm. An examination of the spectra of compounds with CH,; groups in the 5 and 7 posi-
tions (VII and VIII) makes it possible to assign the signals of all of the protons in the 4, 5, 6, and 7 posi-
tions of the aromatie ring, although the complete interpretation of the ABCD system is difficult, The pro~
tons of the NH, group in the spectra of CDCl; solutions of the tryptamines give a broad singlet at 1.34-2.37
ppm. The signal of the proton of the NH group of the indole ring lies at 8.7-9 ppm and appears as a broad
singlet.

EXPERIMENTAL

v -Chlorobutyraldehyde. This compound, with bp 52-53° (16 mm) and n%’ 1.4481, was obtained in 58%
yield by Rosenmund reduction of ¢ -chlorobutyryl chloride in tetralin at 130-140° via the method in {21].

*See [1] for communication XXXV,
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TABLE 2. UV and IR Spectra of Tryptamines

UV spectra,® | -1
: IR 'spect
Comp. | in 95% ethanol pectra, T om
R 0L lge VN ’ ¥ ring Ly
1 2 3 4 | 5 )
1 221 4,63 s
: 274 3,77 3400 1610 740 four adjacent hydrogen atoms
281 3,81 3320 1590
289 " 3,74 3240 1500
11 . 225 4,56 1610 740 fowr adjacent hydrogen atoms
279 3,72 3360 1585
287 3,75 3280 1550
1490
I 225 4,58 3250 1600 740 four adjacent hydrogen atoms
979 369 3220 1575
988 3,74 1550
297 3,66 :
v 917 4,32 3360 1600 740 four adjacent hydrogen atoms
958 4,20 3280 1555
297 3,95 1500
v 290 463 | 39280 1600 740 four adjacent hydrogen atoms
278 3,76 3220 1580
287 3,79 1555
295 3,72 1490
VI 999 491 3360 1590 750 four adjacent hydrogen atoms
267 4,04 3320 1570
285 398 1500
298 391
VIl 293 4,48 3380 1595 885 one isolated hydrogen atom
277 3,69 3280 1490 A
284 3,67 3240 870 two adjacent hydrogen atoms
295 3,52
11 221 448 3280 1615 )
v 974 3,79 3240 1585 780 three adjacent
279 3,71 1490 745 hydrogen atoms
287 361
X 293 4,41 3320 1620 860 one isolated hydrogen atom
276 3,84 3260 1590 .
281 383 1480 820 two adjacent hydrogen atoms
283 3,78
X 219 4,70 33560 1615 790 three adjacent
268 3,84 3295 1585 - 745 hydrogen atoms
277 381 1500
289 3,71
X1 296 4,53 3370 1590 890 one isolated hydrogen atom
280 3.85 3300 1490
286 3,83 820 two adjacent hydrogen atoms
297 3,67 .
X1 222 4,36 3350 1610 790 three adjacent
’ 277 366 3290 1590 740 hydrogen atoms
284 3,68 1560
293 3,63
X111 297 4,27 3320 1600 750 three adjacent hydrogen atoms
285 3,60 3210 1500 :
295 3,64
304 . 857
X1V 224 4,66 3320 1610 780 three adjacent
279 384 3210 1585 750 hydrogen atoms
290 3,89
298 384
XV 224 4,57 3320 1610 780 three adjacent
279 3,77 3240 1510 750 hydrogen atoms
288 3,81
297 3,75
XVI 225 443 3380 1615 900 ope isolated hydrogen atom
274 3,79 3310 1580
280 3,83 1490 825 two adjacent hydrogen atoms
303 3,68

*The spectra were recorded with an EPS-3T spectrophotometer (Hitachi).
The values corresponding to inflections are presented in italics.

t The spectra of 1-V and XII-XV were recorded with an IR-S spectro-
photometer (Jasco) with an NaCl prism; the remaining spectra were ob-
tained with a UR-20 spectrophotometer; the spectra of I, VII-X, XII, and
XVI were obtained from KBr pellets, while the spectra of II-VI, XI-XV
were obtained from thin films.



TABLE 3. PMR Spectra of Tryptamines*

s.ppm (s, Hz)
Comp 3, substituent |Solvent
2H p'chl NHi | NH 4H 5-H 6-H H | orotons
1|2la[4]5 6 |7|a|9|1o 1
1| 694s |2,95m(1,3¢ bs imbs 761 q 708 — 739.m — CDCly
(J45=9)
(Jas=1.5)
11| 6,665 |2,80m| 0,985 — 7,359 697 — 7,5.m 3,61s CCly
(14,5=75)
(J46=1,5)
I | 6,80s |2,80m| 1,45 s — 737 q 681 — 725 m 4,35 quin CCl,
(Ja5=T} (CH)
(Jes=2) 1,424 (7)
(CHs)
IV |691—[284ml098s | — 691 — 7,60m — cel,
7,60
V| 6,81s |2,87m|2.27 bs — 685 — 7,55m 5,158 CDCl,
VI | 6,43512,68n[1,05s — 6,55 -— 743m 438 t CCly
(!=a=CH,)
3,10t {(7)
1=B=CH)
VII| 691s |2,79n| — —_ 7,245 —_— 682d |7,13d 2,328 CD;0D
9 (9)
VI | 6955 2,76m — — | 722q |684t| 6829 — 2,37s  |CDyOD
(Jes=7) | () |{Jes=T)
(J46=2) (J6.4=2)
X 1{689% {275m — — 7059 1654t | 6869 — 3,78s CD,0OD
: (Je5=9) (1) {{es=9)
1 Je=15) (J6,4=1,5)
X1 698 |2,85m — — | 7,658 — | 715 — [7.20mi — CD;OD
"XIT | 6,955 |2,65m1,9 bs || — 7,50q 705t ) 6,70 q — — CDCl,
(J45=175) | (75) |(65=7.9)
(Ves=1,5) (f6,4=1,5)
XVI {6,75—-12,93m1,80 bs — 6,75 +— 7,30 (1-CH»)5,155 | CDCl,
7,30m ) ) (OCH;)3,87 S

*The spectra of I, VII, and X were recorded with a JNM~4H-100 spec-
trometer, while the spectra of II-VI, XI, XII, and XIV-XVI were re-
corded with a JNM-4H-60 spectrometer. Solutions (10%) in the sol-
vents indicated in the table were used, and the internal standard was
hexamethyldisiloxane, The abbreviations used here and elsewhere are
as follows: s is singlet, bs is broad singlet, d is doublet, t is triplet,
q is quartet, quin is quintet, and m is multiplet.

Arylhydrazines. Commercial phenyl-, a-methylphenyl-, a-benzylphenyl-, «,a-diphenyl-, p-bromo-
phenyl, o-bromophenyl-, p-tolyl-, and o-tolylhydrazines were used with additional purification by distilla-
tion or recrystallization. p-Methoxyphenylhydrazine (mp 64-65°, 52% yield) and o-methoxyphenylhydrazine
[bp 105-107° (1 mm), mp 43°, 70% yield] were obtained from the appropriate anisidines by reduction of their
diazonium salts with stannous chloride in hydrochloric acid [22]. «-Isopropylphenylhydrazine was ob-
tained by reduction of the corresponding nitroso derivative with LiAlH, in absolute ether by inverse addi-
tion [bp 98-102° (3 mm), n% 1.5539 [23], 91% yield]. The following compounds were similarly obtained: 1-
amino-1,2,3,4-tetrahydroquinoline [24], with bp 141-143° (10 mm) and mp 54-55°, in 74% yield; 1-amino-
1,2,3,4-tetrahydroquinaldine, with bp 115-116° (2 mm) and n%g 1.5863 [24], in 86% yield; 1-amino-2,3-di-
hydroindole, with bp 109-110° (11 mm) and ng 1.5917 [24], in 82% yield; a-benzyl-o-(p~-methoxyphenyl)-
hydrazine hydrochloride, with mp 139.5-140° (see [2]), in 8% yield.

General Method for the Preparation of Tryptamines. A solution of 0.05 mole of  ~chlorobutyralde-
hyde in 20 ml of methanol was added to a refluxing solution of 0.05 mole of arylhydrazine in 50 ml of 90%
methanol, and the reaction mixture was refluxed for 8-10 h (the reaction was monitored by chromatography
on Silufol). The solvent was removed with a rotary evaporator, and the residue was dissolved in 100 ml of
0.1 N hydrochloric acid, and the neutral materials were extracted twice with ether, The solution was then
filtered through 1-2 g of activated charcoal, cooled, and made strongly alkaline, The resulting oil was ex-
tracted with benzene (three times with 50-ml portions), and the extract was dried with alkali and vacuum
distilled. The yields and physical constants of the synthesized tryptamines are presented in Table 1., The
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TABLE 4. Chromatographic Characteristics of the Tryptamines

Ry GLC,I stationary phase
SE-30
Compound paper* silufol _SEE. polyethylene glycol
£y, min. | o tp min [ o
1 0,72 0,53 1,3 1,0 44 1.0
II 0,75 0,53 1,0 0,8 1,8 0,4
m 0,83 0,67 1,3 1,0 1,6 0,4
14% 0,86 0,64 44 34 9,0 2,0
v 0,82 0,59 4,8 3,7 12,9 2.9
VI 0,66 0,63 1,9 1,6 2,9 0,7
VII 0,74 0,56 1,8 1,4 5,6 1,3
VIII 0,76 0,51 1,4 1,1 5,0 L1
IX 0,66 0,50 2,6 2,0 10,5 24
X 0,69 0,46 2,0 1,5 57 1,3
XI 0,82 0,54 — — — —
XI1 0,84 0,59 — - — —.
X1 0,77 0,51 - — — —
X1V 0,79 0,54 2.8 2,1 4,6 1,05
XV 0,79 0,58 2,5 1,9 43 0,97
XV1 0,85 0,73 58 4,5 28 64

* " Fagt" paper from the Volodarsk Plant with an n-butanol —acetic acid—
water (4 :1:5) system with development with the Ehrlich reagent.

T Silufol UV-254 with an isopropyl alcohol—25% ammonium hydroxide

(90 :15) system with development with the Ehrlich reagent.

¥ The gas-chromatographic characteristics were obtained with a G-800
chromatograph (Janaco) with hydrogen as the carrier gas and a 2-m-
long column with an inner diameter of 4 mm. The following two phases
were used: the weakly polar phase was SE-30 silicone applied (in a 5%
amount) on'acid-washed Chezasorb AW-HMDC with particles 0.250-
0.360 mm in diameter; the polar phase was 10% polyethylene glycol (mol.
wt. 15,000) on Porolite (particles 0.250-0.360 inm in diameter) contain-
ing 1% KOH. In both cases, the thermostatting temperature of the column
was 235°, and the optimum carrier-gas flow rate was selected as 120 ml/
min in the first case, and 150 ml/min in the second. The retention times
(t%) were reckoned from the signal of air, and the relative retention (a)
was calculated with respect to unsubstituted tryptamine.

picrates were obtained in absolute ether with a molar amount of picric acid and were recrystallized from
the minimum amount of alcohol (Table 1). The acid tartrates were obtained in the minimum amount of ab-
solute ethanol with a molar amount of tartaric acid and were recrystallized from absolute ethanol—absolute
ether (Table 1), The individuality of the tryptamines was confirmed by means of TLC and GLC (Table 4).

1,7-Trimethylene-3-(g —aminoethyl)indole [10~(8 ~aminoethyl)-9-~lilolidene] (XIV). PMR spectrum *:
NH, (1.74 s), 7-CH;3 (3.97t, J = 5 Hz), 6-CH, (2.08 q, J = 6 Hz), 5-CHy; 10 a,8 -CH, (2.82 m), 9-H (6.75 s),
aromatic ring protons (1-H 7.34 d, Jy,o=75Hz,Jy 3= 1,5 Hz; 2-H 6.85t, J = 7.5 Hz; 3-H 6,80d,J="7,5Hz),

7-Methyl-10-(8 -aminoethyl)-9-lilolidene (XV). PMR spectrum: NH, (0.84 s), 7-CH, (1.35d,J =7
Hz), 6~CH, (1.93 t, J = 7 Hz), 5~CH,, 10~a,3-CH, (3.05 m), 7-H (4.02 m), 9-H (6.80 s), aromatic ring pro-
tons (1-H 7.13 4, Ji,z = 7.5 Hz, J1’3 =15Hz;2-H 6.83¢t,J =7.5Hz; 3-H 6.85d, J = 7.5 Hz).
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