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Summary 

Imidoyl chlorides react with 3.3-6.0 molar equivalents of allylmagnesium 
bromide to give substituted 1,6-dienes in 32-67s yields. 

Imidoyl chlorides are an interesting class of organic compounds j1,2]. Some 
recent applications of imidoyl chlorides in organic synthesis include the prepar- 
ation of mesoionic compounds [3], 1,4-diaza-1,3-butadienes [ 41, imines and 
amines 151. Several types of novel organometallic complexes of imidoyl halides 
have also been reported [ 4,6]. We now wish to report that imidoyl chlorides 
cari esperience double allylation by allylmagnesium bromide to give substituted 
1,6-dienes in reasonable yields. 

In 1906, Marquis [7] reported that phenylmagnesium bromide reacts with 
PhC(Cl)=NPh to gïve benzophenone in modest yield. The latter is presumably 
generated by hydrolysis of the corresponding Schiff base, since such compounds 
were isolated by Busch and Fleischmann [S,9], using RMgX, where R = Ph, 

Û-C,~H,, CH3, CIH, and later by Gilman and Morton [lO] using o-anisylmagne- 
sium bromide. A mixture of iV,fV-diphenylbenzamidine and IV-( 1,2-diphenyl- 
ethylidene)aniline was obtained by treatment of PhC(Cl)=NPh with benzyl- 
magnesium chloride. 

The reaction of imidoyl chlorides with allylmagnesium bromide is an interest- 
ing and useful one, Reaction of equimolar amounts of 1 (R = p-Br&H_,, R’ = Ph) 

and allyl-Grignard for 2 h afforded 4% of the 1,6-cliene II (R = p-BrCsHq, R’ = 
Ph) and less than 4% of ihe anticipated Schiff base. The latter was obtainecl, in 
similar yield, using a 2/1 ratio of allylmagnesium bromide to 1, with II being 
formed in 6% yield along with small amounts of at least five other products. 
While these results were disappointin,, Q we were gratified to observe that the use 
of escess Grignard (i-e. 3.3-6.0/1.0 mol ratio of C3H,MgBr/I) results in a clean 

- E.W.R. Steacie Fellow 1980-82. 
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RC-NR’ 

I 
Cl 

(1) (II) 

and general reaction to give the 1,6-dienes in 32-67% yields (Table l-yields were 
not optimized) With the exception of the Z-fur-y1 substrate, 1 (R = 2-furyl, R’ = 
4-CH,OC,H,) the reactions were quite facile. The structures of the products 
were identified on the basis of analytical and spectral (IR, NMR, mass spectral) 
data (Table 2)_ The infrared spectra of II gave absorptions at 3380-3600 cm-’ 
due to NH, and at 1620-1644 cm-’ for the double bond stretching vibration. 
Molecular ion peaks were observed in the mass spectra of II, with loss of an 
allyl unit, and then propene, being the principal fragmentations. The nuclear 
niagnetic resonance spectra are also in accord with the assigned structure, with 
the four allylic protons occurring at 6 2.66-2.76 and the unsaturated protons 
appearing as a multiplet at 6 4.76-6.06. 

TABLE 2 

PERTINENT SPECTR_L\L DATA FOR II 
I_.._~__-._~ 

II (R =. R’ =) IR = (cm-‘) ‘H NhIR. 6 (ppm) * hIS <?rl/f?) 

Ph. p-CH3C6Hq 

Y(NH) Y(c=c) 
~_. ~~. 

3465 1620 

Ph. p-CIC,+IA 3430 1644 

p-BrCgHqPh. Ph 3380 1636 

P-CH3DC6Hq. Ph 
. 

3467 1624 

2-Furyl. P-CH30C6Ha 3600 1640 

____~__ ______~ -_ 
2.17 (s, 3 H. CH$. 2-ï-I (m. 4 H. allyl 277. 236.194 

protons). 3.95 (s(br). 1 H. NH). 
4.80-6.06 (m. 5 H. olefinic protons). 

6.40 (d. 2 H, J 8 Hz. protons meto 
to the CH3 group). 6.95 (d, 2 H. 

protons ortho to CH3). 7.40 (m. 
5 H. Ph protons) 
2.72 (m. 4 H. allyl protons). O-00 297.256. 214 

(s(br). 1 H. NH). 4.80-6.00 (m. 
6 H. olefinic protons). 6.34 (d. 
2 H. J 8 Hz. protons metn to Cl). 
6.96 <d. 2 H, protons ortho to Cl). 

7.40 (m. 5 H. Ph protons) 
2.70 (m. 1 H. aUy protons). 3.95 (s(br). 343. 341. 302. 

1 H. NH). 4.76-6.00 (m. 6 H. 300.260.258 

olefinic protons). 6.40-7.70 (m. 

9 H. aromatic protons) 
2.76 (m. 4 H. allyl protons). 3.82 293.252.210 
(s. 3 H. OCH3). 4.02 (s(br), 1 H. 
NH). -1.8O-G.08 cm. 6 H. olefinïc 

protons). 6.30-7.56 (m. 9 H. 
aromatic protons) 

2.66 (m. 4 H. allyl arotons). 3.70 283,2~2.200 

(s. 3 H. OCH3). 4.05 (s(br). 1 H. NH). 

4.85-6.00 (m. 6 H. olefinïc protons). 
6.20-7.00 and 7.43 (m. 7 H. protons 
of benzene and furan rings) 

-- 

o CHC13 solution. ’ CDC13 with tetramethylsilane as interna1 standard. 



It is noteworthy that the presence of catalytic amounts of cuprous halide in 
the reaction of 1 with allylmagnesium bromide results in reduced product yields. 

For example, treatment of 1 (R = Ph, R’ = p-CH&&) with the Grignard 
reagent and 10 mol% of cuprous bromide gave II (R = Ph, R’ = P-CH3C6HJ) in 
58% yield. 

The reaction of imidoyl chlorides with escess allylmagnesium bromide con- 
stitutes a simple synthesis of 4-substituted- 1,6dienes. Furthermore, the pres- 
ence of an amino substituent at the 4-position is of considerable potential in its 
own right since, for example, methylation (at nitrogen) and subsequent elimina- 
tion would give the 1,3,6-triene. 

Experimental 

Elemental analyses were det.ermined by Canadian Microanalytical Service, 
Limited, Vancouver, and by Guelph Chemical Laboratories, Guelph, Ontario. 
A Unicam SP1100 spectrometer, equipped with a calibration standard, was 

used for infrared spectral determinations, and Varian T60 and MS9 instruments 
were used for recording ‘H NMR and mass spectra, respectively. The imidoyl 
chlorides were synthesized as previously described [ 3 ] _ 

Typical procednre for the reaction of imidoyl chlorides roith aliylmagnesircm 
bromide 

Allylmagnesium bromide (7.0 mmol) in anhydrous ether (30 ml) was freshly 
prepared from allyl bromide and magnesium. A few drops of 1 (R = Ph, R’ = 
p-CICoHJ, 0.374 g, 1.5 mmol) in ether (10 ml) was added to the rapidly stirred 
Grignard reagent. 

After one minute, the remaining imidoyl chloride solution was added in one 
portion. The reaction mixture was stirred at room temperature for 30 minutes 
and then poured into a saturated aqueous ammonium chloride solution_ The 
product was extracted with ether, and the ether extract was dried and concen- 
trated. Purification by chromatography (5/1 hexane/ether) gave II, R = Ph, 
R’ = p-Cl&H, as a pale yellow oil which was distilled. Yield 0.280 g (63%). 
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