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swrrary : The Diels-Alder reaction between 9-alkyl-1,4-dihydronaphthalen-1,4-imines (1) and 2- 
alkylisoindoles (2) occurs in refluxing xylene to give exclusiwly the exo-endo cyclo- 
adducts 2 Q). 

In continuation of out- studies of the chemical' and physical2 properties of arenimines, which 

are useful polycyclic aramatic hydrocarbon synthons, 193 wz now describe the Diels-Alder reaction 

betwzen 9-alkyl-1,4-dihydronaphthalen-1,4-imines (_1) and 2-alkylisoindoles (2). 

1 2 

Refluxing a xylene solution of equklar anxnmts of 9-methyl-5,6,7,8-tetrafluo?o-1,4- 

naphthalen-1,4-imke (la; R=CH3, X=F) and 2-methylisoindole (a; R'=CH3, Y=H) for 48 hours affords 

upon x&up a single, crystalline adduct 3a (rrp 132-3"; - C20H16N2F4) in 25% yield after purification. 

'i'he 'H-NMR spectrum of this xraterial shcws M very different N_methyl singlets (1.3 and 2.1 ppn-11 

and three sets of two mthine protons each, two sets of which are n~tually coupled (confimxzd by 

decoupling) and comprise an AA'XX' system4 (2.5 and 4.1 ppm) and one set of which is not coupled to 

other protons5 (3.8 ppm). These NMR data clearly preclude structures A and g for &, since these 

cycloadckts muld each have nearly identical N-nxzthyl signals. Furthemre, A would exhibit little 

or no vicinal coupling of the four bridgehead protons Ha and H, with the twu central nrzthine protons 

% (ca. 90" dihedral angle) while cycloadduct g would exhibit equal coupling of Hb with both Ha and 

Hc of about 4-5 Hz (ca. 30" dihedral angle).6 In contrast to A and B, the 'H-M spectra of C and p 

mid be expected to reveal one N-n~thyl signal at unusually high field because these n-ethyl protons _ 

are positioned in the shielding region of the proximate benzene ring. 6d,7 tie also expects to ob- 

serve splitting of Hb by only g set of bridgehead protons (Ha in C and k in g) because of the 

905 



904 

x4.i&?$ny4 
A 

4 

y4 

C - 

dihedral augle differences noted above. Based 

for cycloadduct 3a (vi& supra) are clearly in - 
Although~seemsxmrereasmablethan~m 

and possible secondary orbital overlap betwaen 

D (3) 

on this analysis, the 'H-NMR spectral data observed 

accord with structure C or D - _* 
mchanistic grounds (attack on the exo side of 1. 

thenitrogenlmepair in~snd the aramtic ring 
1 

in 2), they cannot be safely differentiated a prioriby 'H-IWR. Therefore, to decide tither C 

or g was the structure of 3a we prepared several adducts with different R and R' groups. Cur - 
results are mmmarized in the Table. Thus, & (R=CH2Ph, X=F) snd2& (R'=CH3, Y=F) gave &kich 

in its 'H-NMR spectrum exhibits strongly shielded PJ-benzyl rnethylene protons (2.7 ppm) but normal- 

ly positioned N-methyl protons (2.0 ppm). 

(R'=CH2Ph, Y=F) gave &z which in its ' 

The complementary reaction of g (R=CH3, X=F) and & 

H-IWR spectrum exhibits normally positioned N_benzyl 

ethylene protons (3.4 ppm) but strongly shielded N-methyl protons (1.5 ppm). These data clearly 

establish that the N-alkyl group in arenimine l_, and not in isoindole 2, becomes the shielded 

group in 2, and, hence, the structure of cycloadduct is D and not C. - - 
The absence of exo-exo adduct A from the reaction mixture' - is son-m&t surprising because 

this iscmr is the minor cycloadduct in the reaction of 1,4-dihydronaphthalen-1,4-oxide with 2, 6a 

in the reaction of 1,4-dikqdmnaphthalen-1,4-oxide with isobenzofuran, 10 and in the reaction of 1 - 
(R=co2Bu-~, X=H) with 2 (R'=CC2Bu-t, Y=H)!jd In mr case the transition state leading to Amay be 

mfavorable because of methyl-methyl (and perhaps lone-pair/lone-pair) repulsims which do not exist 

in the cases cited above. 

The reactions shorn in the Table were all run under the same conditions of time and temperature, 

resulting in variable yields. Lower yields obtain with the less stable isoindoles (2a) and with - 
arenimines having bulky N-al@1 groups (i.e., a). Shorter or longer reaction times md higher 

(nitrobemene, 1,3,5-trichlorobenzene) or lower (toluene) teqeratures do not noticeably inprove 



yields. Control experirrents dexmstrate that the cycloadtits 3 are stable under the reaction 

conditions and do not revert to 1 and 2. 
11 

A competing reaction is slow decarposition of the 
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isoindole, especially with 2a. - We find also that the araimine 1 can give rise to small amnmts 

of the corresponding isoindole 2 (by retro Diels-Alder loss of acetylene), which then can react 

with 1 in the usual fashion. - thus, the reaction of la with 2a (toluene, reflux, 48 h) gives, in - - 

addition to & (31%), the octafluoro cycloadduct g in about 2% yield. Similarly, the reaction 

of lc alone (xylene, - reflux, 48 h) affords the octachloro adduct 3f (R=R'=CH3, X=Y=Cl) (up 240- 

241") in 14% yield. 

Table. Reactiun of 9-Alkyl-1,4-dihydronaphthalen-1,4-imines (1) with 2-Alkylisoindoles (2)a 

Reactants Productb MP Yield, %c 

& (R=CH3, X=F)d & (RI='+ Y=H)e 3a 132-133" 25 

& (R=CH2Ph, X=F)f 3 (R'=CH3, Y=F)g 3b 166-167" 6 - 
la & (R'=CH2Ph, Y=F)g 3c 174-176" 32 - - 
la 2b 3d 215-216" 61 

E (R=CH3, X=Cl)d 2a 
- 
3e 202-203" 23 _ - 

aReactions wre run in refluxing xylene under N2 for 48 hours. workup consisted of concentration 
in vacua and purification of the crude product by successive colurm chromatography, sublimaticm, -- 
and crystallization from Ethanol / dichlorornethane to give the yields and nxzlting points listed 
in the Table. 

b All products gave satisfactory elerazntal analyses and 'H-NMR spectra: (cDc13) 3a 1.3 (s, 3H), 
2.1 (s, 3H), 2.5 (m, 2H), 3.8 (bs, 2H), 4.1 (m, 2H), 7.1 (s, 4H); 3b 2.0 (s, 3HZ 2.6 (m, 2H), 
2.7 (s, 2H), 4.1 (bs, 2H), 4.3 (m, 2H), 6.7-7.2 (m, 5H); 3c 1.5 (sT3H), 2.6 (m, 2H), 3.4 (s, 2H), 
3.9 (bs, 2H), 4.5 (m, 2H), 7.2 (m, 5H); 3d 1.5 (s, 3H), 2.1 (s, 3H), 2.6 (m, 2H), 3.9 (bs, 2H), 
4.5 (m, 2H); 3e 1.3 (s, 3H), 2.0 (s, 3H)T2.5 (m, 2H), 3.6 (s, 2H), 7.1 (s, 4H). - 
'Isolated and purified product; see footnote a. 

dRe ference 2. 

eB. Zeeh and K. H. Kiinig, Synthesis, 45 (1972). 
f Prepared from N_benzylpyrrole and tetrafluorobenzyne according to the general procedure in 
reference 2; np 93-94"; lit.,l2np 93-94". 

gFrepared according to the mthod of G. M. Priestley and R. N. Wan-ener, Tetrahedron Lett., 4295 
(1972). 
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Research Cannittee of Dartnrxlth College, and Bimdical Research Support Grants RR-05392 and 
RR-07056 frcxn the Biaredical Research Support Branch, Division of Research Facilities and Resources, 
National Institutes of Ezalth. 
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