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STRAINED HETEROCYCLIC SYSTEMS. 17.
BASICITIES OF SELECTED ISOQUINOLINES
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Abstract - The basicities of 7,8-dihydrocyclopenta[if]isoquinoline (3) and a series of related

compounds were determined spectrophotometricatly.

As a continuation of our work on strained quinolines and quinoxalines!-3 we have extended these studies to the isoquinoline
ring system. The target molecule was 7 8-dihydrocyclopenta[if]isoquinoline (3), a heterocyclic analog of acenaphthene, That
the iatter compound possessed a modest amount of sirain was known from earlier studies of its reaction kinetics,* molecular
geomeiry,5 thermochemisiry,® and rmr coupling constants.” The Pomeranz-Fritsch reaction with 1-amincindan was reported
to give 3 in only 5% yield.® In our hands, the results were no better. The successful preparation of 3 was accomplished in

seven steps from B-phencthy! chloride (Scheme I) by the method of Imoto, ef al, 8.9

@)

Ry R;

The basicities of a series of isoquinolines were determined spectrophoiometrically. The Table summarizes the substituents for
1-5 and their pK, values (H20, 20 "C). 1-Methylisoguinoline (2} incorporates the base-strengthening effect of an @ methyl
substituent (compared to 1) and serves as a model compound for 3. The Apk, of 0.16 between 2 and 3 refiects a slight
decrease in the basicity of the latter compound, consistent with the modest ring strain of such systems. It was of interest 1o
comparc the basicity of 3 to that of indeno[1,2,3-i/]isoquinoline (5), in which the sp2 hybridization of C(6b) and C(10a)
imposes greater ring strain, Although the pK, in water is unknown for 5, its value in 50% aqueous methanol is known.10
Given the virtual identity of pK, values for 5 and phenanthridine (6) in methanol:water!? and the value for 6 in water,1i an
approximate pK, of 4.5 can be estimated for § in water (see Table). A suitable model compound was 1-phenylisoquinoline
(4), for which no basicity data have been reported. Accordingly, the present work included the determination of its pK,.
Compared- to 1, the value for 4 reflects the electron-withdrawing effect of the phenyl substituent. The ApK, of ca. 0.8

between 4 and § indicates a six-fold difference in basicity.
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EXPERIMENTAL

Compound 2 was purchased from Aldrich Chemical Co., 3 was prepared by the reported method® and vacuum sublimed
immediately before use; mp 70-73 *C, picrate mp 217-219 °C (lit.¥ mp 68-71 *C, picrate mp 218-222 "C); 4 was a generous
gift from Dr. W, Riger (HOECHST AG).1Z Deionized water was distilled and stored under argon. Glacial acetic acid was
distilled from potassium permanganate. Solutions of 0.100 N hydrochloric acid and 0.190 N sodium hydroxide were
prepared by dilution of Acculate standard volumetric selutions (Anachemia Chemicals Inc.). Buffer solutions were prepared
with anhydrous sodium acetate and potassium dihydrogen phosphate (Aldrich Chemical Co.). For pH measurements, a
Beckman Century $8-1 instrument with a Markson combination/reference clectrode was used; the meter was calibrated with

certified buffer solutions (Fisher Scientific).

Ulraviolet spectra were recorded on 4 Cary 219 spectrophotometer in 1-cm cells in a water-jackeled chamber maintained at 20
"C by a Lauda K-2/R bath. The procedure has been described elsewhere.13.14 The wavelengths of choice for 2, 3, and 4
were 333, 344, and 343 nm, respectively, The appropriate buffer was used as a blank for each determination. The dala are

corrected for ionic strength effects.

Table. Basicitiesof 1-6

compd Ry Ra solvent pKaZO c ref.
1 H H Ha0 5.40 11
2 CHj H Hy0 6.42 £ .04 15
HyO 6.45 £ .02 a
3 -CHyCHa- H,0 6.29 £ .02 a
4 Ph H H,0 528 +.02 a
5 MeOH:H20O 3.31 10
HpO (4.5) b
6 MeOH:H20O 3.30 10
H20 4.52 11

a'This work. ¥ Estimated; see text.
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