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The Vilansier reactionf*3 has found widespmad applicatJon in synthesis asa method for the 
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Abstract: Rre reaction of N~~i~tit~t~~~yl~i~~~ 

derivatives under Vilsmeie~&ditions afforded proikt~ derived 

from an intramlecular hydride shift when one ,N=substituent was 

benzyl or 4-chlurobenzyf. 

introduction of a forz@l group into electron-rich arcmtic systems. W have investigated 

the Vilsmeier reaction of N,N_dis~tituted_6~~iline derivatives tltf-(3) and, for 

ccqmrison, &N_dSsubstitu;ed aniline derivatives (4) and (S), 

Preparatia of ccarpcKprds (l)-f5) 

N,~~(2~~yl)-4-~thylaniline fl) was prepared by cYano&hylation of -_I 
4-mthylaniline4. CXqomds ~2bW were all prepared by a simi.lar qanoethylation 

pmcedue. plus, _Wyl-4inethyUniline afforded 

!!!-~~~f2~ Yl)-e-=thylaniline ((2) (46% yield), 
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k((Q+hlorobenzyH-4-methylaniline afforded &(4_chlorobenzyl)-N= 

~2~thyl~-4~~yl~iline (3) (48% yieldfz !$xmylaniline afforded 

~~1~~2-~~~yl~~ili~ [4f (61% yield1 and &(4-chlorobenzyl~aniline afforded 

~(4_chloro~zyl)M~(2~ae?thyl) aniline (5) (60% yield). Ckmpounds (2)-(S) all 

exhibited spectral and micrmalytical data mm&tent with their proposed structures, 

Vilmeier Reaction of Compounds (lf-(5) 

when conpound (11 was reacted under Vilsmier conditions @CXl3- d~thylfu~~ IRm?)fl 

2-fN,~i-i?~~~thyl)arrrincz-~~thyl- benzaldehyde (6) (95% yield) was obtained as _I- 
e-ted. However, when conpound (2) was reacted under similar conditions 

~~2_cyanoethyl)-2- d~thyl~n~~yl-4~thyl~ilin~ (7) f71% yield) and ~~~d~de 

194 % yield) were isolated. Cb~nd (7) was an oil and its proposed struoture was 

supported by its spectral data. A plausible explanation for this transformation (Z)+(7) 

+ bemaldehyde is presented in the &hem,. Treatment of cmgmund (2) with XxX3- DMF 

affords the intermediate (191 which undergoes an intrmlecular hydride shift f facilitated 

by the form&ion of a conjugated system between both ammtic rings) giving intermediate 

1111. Hydrolysis of this intermediate (ll) then yields oospound (71 and benzaldehyde, We 

have also considered the possibility of a second intermediate (12) in this reaction which’ 

is fornmd by intramolecular oyclisation of conpound Cll), In a similar manner coqmnd (3) 

afforded cam 19) (67% yield) and 4-chlorobewaldehyde (80% yield) under Vilmier 

oondit ions. 

J@ 
CN CN 

N - 

t 
Ar 

In oonqqarison to do-r& _(2) and (31, cmpcmds 1(0 ti (5) afforded the expected 

products 4=f~~zyl~~(2~thyl)famim>benzaldehyde (8) (100% yield) and 

4-[~(4~hloro~l~~~~2~~~thyl~l~~~~l~y~ (91 (91 % yield) when they were 

reacked under Vilsmeier conditions. In these cases an intramolecular hydride shift is not 

possible. 
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BIelting points are uncorrected, Protun NM? qxxtra ~6~~~~ were determined in deuter~hlorufo~ 

sulution using tetr~thyl~il~e as an internal standard. Infra-red spectra were determined as 

KBr discs unless otherwise stated. 

Preparation of wds f2)-(5) : General Method 

A mixture of &substituted aniline derivative (see below), acrylonitrile and CUCZ in acetic acid 

(15-30mfI were heated under reflux f5-15hrsI. The reaction mixture was allow& to cool to room 

temperature and then poured into an excess of aqueous wnnonia solution, Zhe mixture was 

extracted several times ~d~chlor~thane or ether) and the combined organic extracts were washed 

with water, dried tMgS04) and evaporated under reduced pressure, The resulting oils or solids 

were crystallised from ethanol, gV this method the following transformations were achieved: 

N_Benzyl-4-methylaniline (9,0gI, acrylonitrife (18mlI and CUCl (2.75gI gave 

[Found: N-~~~-~~2-~~thyl~-4-~thy~~i~in~ (2)(5,2g, 46%) as white needles, m,p 55-57°. 

C,8f,7;H,7.2;N,l1.2, C17H18N2 requires C,81.6;H,7.2;N,fl.2%1, Vmax. 225~~~~~~-~.~ 7.15 

(5H,s,Ph-$, 6.95 {2H,d& 8Hz,Ar-r$, 6S5(2H,d,g 8Hz,Ar-I$, 4.45(2H,s,-Q&RhI, 3.60G!H,t,~ 

8Hz,>NCH2CXaCNI, 2.45(2H,t,z ~Hz,>N~~~2~~ and 2.20(3H,s,X’H’HI. 

~~4~hloro~~l~-4-~thy~~ilin~6 ~l~.~g~~ acryfonitrife (18mlZ and WZl (2.7Sgl gave 

N-(4-chlorobenzyl~-N--(2 shyI,)-4-methylaniline (31 (5.8gt 48%) as white needles, rn*p 

64-65o. [Found: C,72.O;H,6.0;N,9.9;C1,12,6, ~~7H~~~~2 requires C,71.7tH,6.U;N,9.9tCl,~2~4%~* 

Vmxe 225~~~k~~~.~~.l~ f4Hcs,Af-I$, X00 (2H,d,g 8Hz,Ar-I& 6JW2H,d,g 8Hz,Ar-@, 

4,45(2H,s,-C&+r), 3,65G!H,t,z 7Hz~~~2~~~~~ 2.50(2H,t,3 7Hz,XKX$H2CNf and 

2.20f3H,s&XHI. 

p-Benzylani 1 ine7 (lS.Og), acrylonitrile (36mlI and CuCl ~5.5Og~ gave 

N_benzyl-~f2_cyanoethyl)aniline (4)(14.lg, 61%) as light tan needles, m.p lO2-XP. (Found: 

~~~1.8~H~6.8~N~l2.~. ~~6H16N2 requires C,81.3:H,6.8 tN,lle9%1. Vmax. 22~~~~~~-'* d 

7,2~6.~U~~UH~rn~~~~ c 4.45~2H~~~~~~~~ 3,6512H,t,g ?H~~~~~~2~~ and 2.W@&t.t3 

7Hz, XKH2CHHcNI. 

~~4~hloro~n~l~anil~~8 (lU.OgIr acrylanitrile t18mfI and Cut3 ~2.759~ gave 

ru-(chlorobenzyl)-N-~2~t~l)ai~~ne (5)f7*4g, 60%) as light tan n&es, m.p 89-91*. 

[f”ound: C,70.9;N,S,S;N,fQ.5;Cf,13,3.3. C16H15ClN2 requires CJ1.0 :fi,5.6;N,l0.3;C1,13.1%1~ Vnaxe 

2250beeak,-CWcm~ l.d X35-6,5519H,m&-&I, 4.5OQH,s,XF&Ar), 3,6512H,t,g ?Hz,>~~~2~~~~~ and 

2,50(2H,t,J ?Hz,WCHEICH2cNL 

Vilsmeier Reactions: General Method 

T&J cooled Me-bath1 d~~thylfo~~ tl3-2Uml) was added poCl3 drop&se with stirring keeping 

the terrperature below 15*C. The N,N-disubstituted aniline derivative (see below) was then added. 

The mixture was allowed to warm To-room temperature, was heated f1.S9hrs) at 8~-1~~~~ and 

allowed to cool to room temperature. fn the reactions uf corpounds (l),f4) and (5) the mixture 

was made basic by addition of dilute sodium hydroxide solution and the corresponding aldehydes 

(61,(81 and (91 were isolated by extraction into dichlorcmethane or ether. In the reactions of 

conpounds (2) and (31 the mixture was made acidic by addition of dilute hydrochloric acid and 
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the benzaldehyde or 4-chluro~nzal~hyde was isolated by extraction into ether; the aqueous 

fraction was then basified with dilute sodium hydroxide solution and cmpound (7) was isolated 

by extraction into ether, In all of the above reactions the organic extracts were washed with 

water, dried f#gSO,) and evaporated under reduced pressure to yield the reaction products, 

Fbrmylated products were crystalliaed frm ethanol. By this method the follting transformatians 

were achieved: 

Compound (I) 12,OgJ and pafl3 (2,87g, gave 2-fN,N-~-2~~th~l)aminb-5-r?ethylbenu~hyde (6) 

{2.lg, 95%) as light tan needles, m.p 92-93'. fFound: C,69.9;Ii,6,3:N,f?.6. C1~HlsN30 requires 

C,69.?;H,6.3;N,17.4%1. Vmax. 2250fweak,-CNZ and 168O(UX?)cm -1.d10.50 (lH,s,-Cf$, 7.65(f~,d,g 

2Hz,Ar-+&f, 7,45ZlH,dd,z 7 and 2Hz&-@, 7,2OUHld,J ?Hz,Ar+J, 3.5Uf4H,t& ~H~~~~~2~~~~, 

2.50(4lf,t,.J ?HZ,>t?c&ffi,t%) and 2.40(3H,s,-C&& 

Compound (2) (l.Ugf and F0Cl3 (1,2Sg> gave 

~~2-~~~thyl~-2~~ethyl~in~thyl-4~~thyl~ilin~ (7) 60.62~,?1%) as a light tan ail and 

benzaldehyde ~~.4~~94%~~ identical with an authentic sample, m 17): Vmax.rliqufd film) 

3220OMr) and 22SOjweak,-CY)cm '1.&6.95(lH,broad d,?Z, ~FTz,A~~~~ 6,76(lH,broad s&-i& 

&38flii,d,J 8Iiz,Ar_R_I, ~.~5~lH~br~d stIN@, 3.35~4H~m~~C~~2 and XX2CHHCN), 2.5Sf2&ttg 

~?Ez,>NC!!CH~CN~, 2.20(3H,s,Ar-C~&~ and 2.16&'&s,-N?&?&~. Compound (7) ULlg1 and methyl iodide 

(0,2q) were heated (10 mins) at reflux in ethyl acetate tlOml1 giving a mothiodide, m.p 

174-1760. f~ound:C,46,7;~,6,1;N,11,2tI,35,1, Cl4H22N; Freguires C,46.8;H,6.2:N,ll.?tI135,3%j, 

Copout f3) (1.5g) and poc13 fl.t;!?~f gave ~~ f7li (0.77g, 6?%1, identical with the sample 

prepared above and 4-chlorobenzaldehyde (O.!Bg, 8041, identical with an authentic sqle. 

compound fij U.Cg) and ml3 f1.3Og) gave 4-EN-benzyl-r~(2~~thyl)lami~~dc3hyde (81 

(l,lg, 100%) as tan needles t m.p 72-73'. [Found: C,76.9;H,6.OtET,10.5. C17Hl6N20 requires 

C,77.2;f~,f,.l:i:,lO.fi%f. Vmx. 22~~weak~~~~ and 1660~~~~-1.~9.5U (1H,s,-CHJ3), 7.5Of2H,d& 

8?!2,Ar-f$, ?.05(5r+,broad s,Pb-El, 6,60(2H,d,J 8Hz,Ar-fi), 4.55~2H,s,-CHHPh), 2.70(2H,t,z 

7~~~~>~2~~~~~ and 2,55{2H,iJ ~H~~3~~~2~~* 

Cowund (51 (1.5g) and RX13 (1.7g) gave 

4-IN-(4-chloro~zl~-~~-~2~~~thyl~~~in~nz~~h~~ (9) fl,5g,91%) as pale yellow rhombs 

m.p 138-140°, [FOUNT: C,68.1;H,S.O;M,9.2:Cl,ll.9. C17HlSClN20 requires 

C,68,3;H,5.1:N,9,4:Cl,f1.9%1, Vmax. 22S~~we~k~~~ and 1665~~~~-1~~9.7S flH,s,X@N, 

7.75(2~,d,3 ~HZ,A~-& ?.4~?.~~(4~~rn,~~~, 6.75(2H,d,J ~Hz,AF!$ 4.7OG28,s,-CEiEiAr), 

3,85{2H,t& ~H~~>N~~2~~~~, and 2,70(2H,d,g 8Hz~~~~~~2~~* 
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