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Abstmu - The synthesis of I-amino-3.8-dipyridylmethyl-7-methyli~i  (3) accomplished by the 

reaction of 2-chlom-1.4-dunethylbenzene wilh pyridylacetonilrile under atyne forming conditions is reported. A 

mechanism is suggested in which a cyano gmup is introduced looneof the ring methyl g r o u p s a a  

landem-addition rearrangemen1 aryne proceu. Such positioning of the cyam group facilitales lilhiatim of the 

adjacent methyl gnwp by stabilizing lhe resulting CHzLi group hy resonance deln'aliralion. The CHZLi gmup 

fhen reacts wilh another molecule olpyridylacetonilrile affording a cyanchine intermediate which condenses 

intramolecuMy lo afford 3 after a successive taulameric shin and pmlon quench. 

INTRODUCTION 

During the courseof ow  studies on the effecl of substituentsan the competition between the usual aryne arylation and mdem- 

addition rearrangement q n e  pathways.1 we lrealed 2shlom-1.4-dimethylbenzene ( I )  with pyridylacetonilrile (9 in the presence 01 

lithium diisopropylamide (LDA). After the usual workup of the reaction mutwe, a solid was obtained which was 

identified as I-amino-3.8ilipyridyImclhyl-7-methylisaqili (3) on thc basis of the usual speclropholnelric analysis (see 

experimental section). For example. the amino gmup in 3 was indicated by a characarislic ir NH stretching band at 3314 cm-I and 
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a bmad singlet at 6 6.49 in its IH nmr speclrum which disapparcd upon the addilion of DzO. The 'H and I3C nmr speclra 

revealed that 3 exists in t u o  distinct forms (pahaps mine-imine tautomers) in solution. Additionally. single-crystal analysis 

m f m 4  the s(ructlm of 3 whose ORTEP drawing is shorn in Figure I.2 Paniculafly revealing in that ligwe is the 

in~molecular hyhgen-bonding bridging belwecn one of the pyidyl ring nilmgen atoms and the I-amino gmup. 

Figure I. ORTEP of compo$d (3) 

Scheme I outlines a possible mechanism to acmunl for the synthesis of 3. As shown, 2chloro-1.4-dimethylbenaene (1) reacts 

with LDA to yield 3.5dimethyknzyne (4). wh'ih undergoes nudeophiic additbn by a-lilhiw2-pyfidylaatonibile (2a) lo yield 

adduct (5). Cyclintion of 5 supplies the benzocyclobutanimim (6). which opens to the rearranged 2.4dimethylbenwnilrile (7). 

7he inhoduction of a cyam gmup enhances. by m m e .  the acidity of the &Q methyl gmup to such an extenl that the lalter 

readily undergoes lithiation a i d i n g  the lithiomethyl derivative (8). which reacts with pyridylacetmibile yielding the cyana-imine 

derivative (9). Compound (9) lhen undergoes a iminecyano inmmolsular condensation lo the iminium 1.4dehydmisoquinoline 

compound (10). which upon aromatkatiation lo 11 follow4 by proton quench provides title compound (3). The fandem-addition 

narrangement a r p e  (TARA) mechanism. which accounts for the conversion of I and 2 to the rearranged a-lithio rearranged 

species (7). was originally pmposed by Meyers d' We subsequently pmposed a similar TARA mechanism to account for the 

obtention of 2- arylmelhyl -36-dimelhylbenzonitriles h the reaction of I with arylacetonibiles,d The proposed cyano-imine 

condensation o f7  has lilerahne pnceden~ .~  

The s y n h i s  oflhe I-minoiscquinoline (3) involving an a w e  intermediate is novel, and it may develop into a mvenienl 

synthesis of hex ptentially valuable Maaycles .  

EXPERIMENTAL 

General Aspects: IH  and ')c nmr spectra were measured in CDCI3 solution on a WP ZWSY Bmker spectrometer. All 

chemical shifts an rcpatsd in pa is  pr million downruld h m  inlemal teuamelhybilanc. Ir were m v e r e d  on 
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Scheme I 

a Perkin-Elmer 283 grating spectmphotometer. Mass specha (70eV) were obained on a Hewlett-Packard Model 5988A 

chromatograph/mass speclrometer. E. Merck silica gel 9385 (230400 mesh) was used for flash chmmatography. Reported 

boiling poinls m uncorrecled: mehtng poinls were determined on an elecmthermal aptwalus and are uncorrected. All reactions 

were carried out in flame-dried flasks under niuogen atmosphere 

General Procedure for the  Reaction of 2-Chloro-1,4.dimethylbenzene (1) with 2-Pyridylacetonitrile (2) 

and LDA. LDA was prepared in a ilamed-dried flask flushed with nilrogen hy adding diisopmpylamine (0.181 g. 18 mmal) 

into a -78 "C salntion of n-BuLi (15 mmol, 2.5M in hexane) in THF (25 ml) under nibogen atmosphere (using septum cap 

technique). After sliming thc solution for 10 min at -78 "C, 2-pyridylacctanivile (2) (0.59 g. 5 mmol) in THF (25 ml) was 

added ovcr a period of 10 min, and the resulting solution was warmed lo -40DC. Then 2shlm-1.4-dimethylben~rne (1) 
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(0.71 g, 5 mmol) was added dropwise over 20 min at 4 0  T. The reaction mixlure was stirred for 10 mare addilional min, then 

the && reddish bmwn solution was quenched with saturated aqueous ammonium chloride solution and allowed lo warm lo mom 

temperature. m e  solvenl was then removed (mmlory evaporator). and the residue was ermled with CH2C12. The solvent was 

removed, and the residue was washed with acetone lo yield a cryslalline solid (3) (440 mg, 52%). which was purified by 

recryslalli-zation from ethyl alcohol: mp 178-179 "C: IH nmr (CDC13) 6 2.31 (s, 3 H). 4.21 (s. 2 H). 4.73 (s. 2 H). 6.49 (br 

s, 2 H), 6.83 (s, 1 H), 7.02-7.63 (m, 8 H), 8.42-8.45 (m, 1 H), 8.51-8.54 (m, 1 H), 8.52 (m, 1 H); irvmar (CHCI3) cm-I 

3314, 3144. 1466. 1376: I3c  nmr (CDCl3) 6 20.70. 39.00.46.41, 111.56, 118.61, 121.03. 121.30. 123.47. 123.95. 125.41, 

132.68, 136.65, 135.08. 126.16. 136.89, 138.92, 149.13. 149.28, 157.43. 160.07, 160.33; Anal. Calcd for C22H~oNq: C, 

77.62: H, 5.92: N, 16.46. Found: C. 77.82; H, 5.86: N, 16.64. 
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