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Optically active 3-(l-methyl-l-phenylpropyl)indole was obtained by dehydrogena- 
tion of the resolved [by means of (L)-lO-camphorsulfonic acid] 3-(l-methyl-l-phen- 
ylpropyl)indoline. The chiral-optical properties of this product were investi- 
gated, and the possibility of the use of circular dichroism data for the iden- 
tification of the chiral indole chromophore was demonstrated. 

We have previously investigaged the prototropic isomerization of 3-alkyl(aryl)indoles 
[i] and expressed the assumption that the process is intramolecular in character. To con- 
firm this, it was necessary to synthesize 3-(l-methyl-l-phenylpropyl)indole (I), which con- 
tains a chiral substituent in the 3 position of the indole molecule. The investigation of 
the chiral-optical properties of this 3-alkylindole is of independent interest for the study 
of the stereochemistry of complex natural indole compounds. 

Racemic indole I was obtained by alkylation with methylethylphenylchloromethane in the 
presence of dipyridinezinc chloride in metromethane [2]. We proposed to obtain optically ac- 
tive indole I* by the following sequence of transformations: reduction of indole to indoline, 
separation of the latter into its antipodes by means of (L)-10-camphorsulfonic acid, and, 
finally, production of the chiral 3-alkylindole by dehydrogenation of the optically active in- 
doline. 
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Indoline II was isolated in 17% yield in the reduction of racemic indole I with zinc in 
hydrochloric acid. A new asymmetric ,center develops in the case of reduction in the 3 posi- 
tion of the indole molecule, and one therefore should have expected the formation of two 
pairs of diastereomeric salts. 

The less soluble indoline salt III with specific rotation [a]~ ~ --24.6 ~ (alcohol) was 
isolated when equimolar amounts of racemic indoline II and (L)-10-camphorsulfonic acid were 
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mixed in acetone. The specific rotation increased to --31.5 ~ after three recrystallizations 

from ethanol-water. 

Alkaline decomposition of this salt led toga mixture of diastereomers of indoline IT* 
with [a]~ ~ --6:5 ~ (CHCI3), two recrystallizations of which from hexane yielded the less 
soluble ind01ine IIa* with [a]~ ~ --37.5 ~ (CHCIs); workup of the mother liquid gave indoline 
Ilb* with [~]~o --83.7 ~ (CHCI3). "~ 

l-al 2 o. 7 o The same indole I* enantiomer with L JD +6. (CHCI3) and [a]~ ~ +7.2 ~ (CHCI3), the struc- 
ture of whichwas confirmed by PMI~ data, was obtained in the case of dehydrogenation of each 
of indolines IIa* and IIb* by means of y-Mn02. 

The literature contains only one report [4] of the synthesis of optically active 3-alkyl- 
indoles, and the starting compound in this case was (S)-l-chloro-2-methylbutane. The S con- 
figuration of the asymmetric center in the 3 position was assigned for the synthesized optical- 
ly active indoles IV and V by the method of stereochemical correlation. 

~ ~H--C2H s ~ ~CHo--CH--C2H 5 
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We assume that the optically active 3-(l-methyl-l-phenylpropyl)indole (I*) that we ob- 
tained, which has, as compared with the described indoles IV and V, both the same sign and 
order of specific rotation, evidently also has an S configuration of the asymmetric center. 

To study the chiral-optical properties of the indole chromophore for indole I* we re- 
corded the circular dichroism (CD) curves in solvents with varying polarities. The infor- 
mation in the literature regarding the chiral indole chromophore is limited. Circular di- 
chroism data are available ~for a number of yohimbine alkaloids [5] ; these data are char- 
acterized by the existence of one long-wave cotton effect (CE) at 250-300 nm, in comfor- 
mity withwhich we assumed that the manifestation of only one optically active ~L B electron 
transition is characteristic for indole alkaloids. 

In a later paper [6] on the magnetic circular dochroism (MCD) of indole alkaloids there 
was a report of the appearance in the MCD spectrum of two B terms with opposite signs at 250- 
300 nm associated with ~L B and ~LA electron transitions of the heteroaromatic chromophore; 
the CE of the long-wave ~L B transition is positive. Good agreement between the trends of 
the MCD curves of yohimbine and serotonin derivatives was observed, and this makes it possi- 
ble to identify the chiral indole chromophore from the MCD spectrum of serotonin [6]. 

It is apparent from Fig. 1 that a similar CD pattern is also observed for indole I* in 
heptane: a positive ~L B transition at 270 nm, a negative ~L A transition at 220 nm, anda posi- 
tive ~B a band at 210 nm. The trend of the CD curve in ethanol is similar; the maximum of 
all of the CE undergo the bathochromic shift that is characteristic for a ~--~* transition. 
The data for the UV spectra are in good agreement with the CD data in the corresponding sol- 
vents. The CD data obtained for indole I* can be used for the identification of chiral in- 
dole chromophores. 

EXPE RIMENTAL 

The PMR spectra of solutions of the compounds in benzene were recorded with an XL-100 
spectrometer with tetramethylsilane as the internal standard. The UV spectra were recorded 
with an AR-25 spectrophotometer. The specific rotations were measured with a JASCO J-20 auto- 
matic spectropolarimeter in a l-cm long cuvette. The CD spectra were recorded with a Cary- 
61 spectrometer at room temperature. 

3-(l-Methyl-l-phenylpropyl)indole (I). This compound was obtained by the method in [2]. 

3-(l-Methyl-l-phenvlproDvl)indoline (II). A 9-g (36 mmole) sample of indole I was 
refluxed for 60 h in 50 ml of n-butanol, during which small portions (6.5 g of Zn and 80 ml 
of concentrated HCI) were added every 6 h. The mixture was then made alkaline with ammonia 
and extracted with ~ther. The extract was dried with K2COs, and the solvent was removed to 
give 1.6 g (17%) of indoline II with mp 120-122~ (from aqueous acetone). UV spectrum, %max 
(log e): 246 (13.9) and 303 nm (3.3). PMR spectrum: 0.56 (t, 3H, CH2CHs), 1.12 (s, 3H, CCHs), 
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Fig. i. Circular dichroism (CD) spectra 
of 3-(l-methyl-l-phenylpropyl)indole in 
heptane (i) and in alcohol (2); UV spec- 
tra in heptane (3) and in alcohol (4). 

1.3-1.8 (m, 2H, CH2CH3), 2.7 (m, IH, NH), 3.16-3.24 (m, 2H, 2-H), and 3.46-3.64 ppm (m, IH, 
3-H). Found: C 84.4: H 8.5; N 5.7%. C18H21N. Calculated: C 84.4; H 8.2; N 5.5%. 

Resolution of 3-(l-Methyl-l-phenylpropyl)indoline (II). (L)-10-camphorsulfonic acid 
with specific rotation [~]~=--33.8 ~ (c 6.5; alcohol) was obtained by the method in [7]. A 
solution of 12.2 g (52.5 mmole) of (L)-lO-camphorsulfonic acid in 70 ml of acetone was added 
to 13.2 g (52.5 mmole) of indoline II in i00 ml of acetone. After 2 h, the mixture was fil- 
tered to give 9.5 g (37.5%) of the less soluble (in acetone) salt III with mp 197-200~ and 
[~]~o _24.6 ~ (c 5.7; alcohol). Three recrystallizations from ethanol-water (1:2) gave 7.2 g 
(28%) of salt III with mp 189-193~ and [~]~o _31.5 ~ (c 3.3; alcohol). Decomposition of the 
total amount of this salt with sodium hydroxide yielded 2.56 g (19%) of indoline II* with mp 
121-123~ and [~]~o _6.5 o (c 0.8; CHCI3). Recrystallization of optically active indoline II 
from hexane led to a change in the specific rotation. Two recrystallizations from hexane 
yielded the less soluble indoline IIa*, and workup of the mother liquor gave IIb*, the sig- 
nals of which in the PMR spectrum were absolutely identical to those of racemic indoline II; 
however, their specific rotations differed. This procedure gave 0.24 g (2%) of the less 
soluble lla , with mp 121-123~ and [~]~o _37.5 ~ (c 4.8; CHCI3), and well as 0.24 g (2%) of 
lib* with mp 122-124~ and [~]~o _83.7 ~ (c 5.5; C~{C13). 

Optically Active 3-(l-Methyl-l-phenylpropyl)indole (I*). A 0.24-g (0.9 mmole) sample 
of indoline IIa* was stirred for 18 h with 0.31 g (3.6 mmole) of y-Mn02 [3] in 25 ml of dry 
benzene at room temperature. An additional 0.i g (1.2 mmole) of y-Mn02 was added, and the 
mixture was stirred for another 2 h. The completion of the reaction was monitored by thin- 
layer chromatography (TLC) on Silufol UV-254 plates in benzene. The manganese dioxide was 
removed by filtration and washed successively with 20% hydrochloric acid and water. The fil- 
trate was dried with MgS04, and the benzene was removed to give 170 mg (71%) of crude indole 
I*, which was purified with a column filled with Si02 (L 40/100) by elution with benzene-- 
hexane (i:i) to give 137 mg of crystalline indole I* with mp 97-99~ and [~]~o +6.7 (c 2.1: 
CHCI3). Similarly, from 240 mg of indoline IIS* we obtained 200 mg (76%) of optically active 
indole I* with mp 98~I00~ [~]~o +7.2 ~ (c 5.9; CHCI3), and [~]~~176 (c 3.3; C6H~). PMR 
spectrum:!0.78 (t, 3H, CH2CH3), 1.64 (s, 3H, CCH3), and 2-2.4 ppm (m, 2H, CH2CH3). UV spec- 
trum, %max (log ~): 220 (4.7) and 270 mm (3.8). 
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SYNTHESIS AND INTRAMOLECULARELECTRON INTERACTIONS IN TETRACHLORO-4- 

PYRIDYLCARBONIMIDOYL DICHLORIDE AND ITS DERIVATIVES 

L. S, Sologub, A. A. Kisilenko, UDC 547.822.5.7.07:543.422 
V. P. Kukhar', and S. I. Vdovenko 

Tetrachloro-4-pyridylcarbonimidoyl dichloride was synthesized, and products of the 
reaction of the latter with amines, triethyl phosphite, and dimethylformamide (DMF) 
were obtained; acid hydrolysis was also carried out. The character of the intra- 
molecular interactions beteen the ~ system of the pyridine ring and the C=N bond 
was investigated by IR spectroscopy. 

It is known that the amino group in aminopolyhalopyridines has low nucleophilicity and 
in most cases is not involved in reactions. This inertness can be overcome by converting the 
amines to reactive iminothionyls [I] or to imidoyl dichlorides. In the present paper we de- 
scribe a simple method for the preparation of polychloropyridylcarbonimidoyl dichlorides 
(Ia-c). We also investigated some properties of the compounds obtained. 

The reaction of 4-amino-2,3j5p6-tetrachloropyridine with refluxing CCI~ in the presence 
of AICI3 leads to the formation of Ia in high yield. Imidoyl dichloride Ia reacts readily 
with amines at room temperature to give IIa,b. It should be noted that only one chlorine 
atom underRoes substitution upon reaction with diethylamine and N-trimethylsilylpiperidine. 
We wereunable to carry out the reaction at two chlorine atoms at higher temperatures and in 
excess amounts of these amines. However, disubstitution product III was obtained by the ac- 
tion of aniline on imidoy! dichloride Ia at room temperature. We were unable to obtain a 
monosubstitution product using aniline hydrochloride Or even N-trimethylsilylaniline. 

The known formamidine IV is formed when Ia is heated in dimethyl formamide (DMF); how- 
ever, no reaction occurs with dimethyl sulfoxide (DMSO) under similar conditions. 

The reaction of im&doyl chloride Ia with triethyl pnosphite proceeds quite smoothly and 
leads to the formation of a product of the Arbuzov reaction (V). The acidic hydrolysis of Ia 
takes place readily upon heating in alcohol, and the startingg4-amino-2,3,5,6-tetrachloropyri- 
dine is formed as a result. 
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