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2-(2-Methoxybenzoyl)-2-a -propylpentanenitrile (2m): bp 
153-154 "C (2.5 mm); IR (CHCIS) Y 2225 (CN), 1690 cm-' (CO); 
'H NMR 13 0.96 (t, J = 7.3 Hz, 6 H), 1.4-1.7 (m, 4 H), 1.7-1.9 (m, 
2 H), 2.0-2.2 (m, 2 H), 3.90 (s,3 H), 6.9-7.1 (m, 2 H), 7.2-7.3 (m, 
1 H), 7.4-7.5 (m, 1 H). Anal. Calcd for Cl6Hz1NO2: C, 74.10; H, 
8.16; N, 5.40. Found C, 74.19; H, 8.15; N, 5.33. 

2-(2-Nitrobenzoyl)-2-n -propylpentanenitrile (20): mp 
80-81 "C (from cyclohexane); IR (CHCI,) Y 2230 (CN), 1720 cm-I 
(CO); IH NMR 6 1.01 (t, J = 7.3 Hz, 6 H), 1.4-1.7 (m, 4 HI, 1.8-2.2 
(m, 2 H), 2.0-2.3 (m, 2 H), 7.35 (dd, J = 7.3, 1.5 Hz, 1 H), 7.6-7.9 
(m, 2 H), 8.28 (dd?, J = 8.1, 1.5 Hz, 1 H). Anal. Calcd for 
C1&&JZOs: C, 65.67; H, 6.61; N, 10.21. Found C, 65.69; H, 6.61; 
N, 10.15. 

Kinetic Experiments with Hydrazone (If). The reaction 
progrew in a stream of air or N2 was examined under conditions 
indicated in the caption in Figure 1. The reaction was stopped 
at various times, and the organic layer was passed immediately 
through a short column of silica gel. The fractions eluted with 
benzene were analyzed by GLC, and the product yields were 
determined by the internal standard method using a 1-m FFAP 
column for 2f ( tR = 2.3 min, 190 "C, 67 mL/min) and a 2-m FFAP 
column for 4-heptanone and 2-n-propylpentanenitrile ( t R  = 1.8 
min and 5.1 min; 90 OC, 38 mL/min). Continued elution with 
benzene-Et20 (2:l) afforded 3f as a white solid (R, = 0.44, 
benzene-bo (21), which was identified, by a mixed melting point 
test with an authentic sample. 

Oxidative Conversion of HCN Adduct (3f) into 2f. HCN 
adduct 3f (0.65 g, 2.5 mmol) was stirred vigorously in a hetero- 
geneous mixture of aqueous NaCN (0.12 g, 2.5 mmol in 10 mL 
of H20) and the organic solvent in the presence of a quaternary 
ammonium salt (0.5 mmol) for 3 h in a stream of air. The product 
yields indicated in Table I1 and I11 were determined by the 
internal standard method as described above. 

Decomposition of Diazenes (4,5). Freshly prepared 4 (0.96 
g, 4 mmol) was treated in a mixture of aqueous NazC03 (0.21 g, 
2 mmol in 20 mL HzO) and cyclohexane (20 mL) at rt. Addition 
of TOMAC (0.4 g, 1 mmol) brought about vigorous evolution of 
Nz, and the yellow mixture became colorless. From the organic 
layer, 2h was isolated by flash chromatography on silica gel eluting 
with benzene (0.37 g, 43%), which was identified by spectroscopic 
comparison with an authentic sample. 

Similar treatment of 5 (1.95 g, 10 mmol) gave 0.97 g of cyclo- 
hexanecarbonitirle [yield, 87% based on 5, bp 85-87 "C (23 mm)] 
and was identified by comparison with an authentic sample 
prepared previously.12 
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Catalytic aminomercuration of 3-&en-1-ynes leads to l-aza-l,3-butadienes and 2-aminel,3-butadienee. Under 
appropriate reaction conditions it is possible to prepare these compounds via mercuration of 3-alken-1-ynes in 
the presence of either aromatic or aliphatic primary and secondary amines. Depending on the substituents in 
the starting 3-alken-l-yne, the mercuration reaction may afford ?amino enamines instead of 2-aminc-1,3-butadienes 
and 3-imino amines or 4-amino-1-aza-1.3-butadienes instead of 1-aza-1.3-butadienes. 

The increasing development of the Diels-Alder reaction 
in the last 20 years has made 1,3-dienes very important 
starting materials in organic synthesis through [4 + 21 
cycloaddition processes.2 However, 1-ma-1,3-butadienes3 
and 2-amino-1,3-butadienes' have not been studied as 

(1) Preliminary results have been previously published, see: Bar- 
luenga, J.; b a r ,  F.; Liz, R.; Cabal, M.-P. J. Chem. Soc., Chem. Commun. 
1985, 1375. 

(2) (a) Schmidt, R. Acc. Chem. Res. 1986,19,250-259. (b) Boger, D. 
L.; Wemreb, S. M. Hetero Die&-Alder Methodology in Organic Syn- 
thesis; Academic Press: New York, 1987. 

(3) (a) Overman, L. E.; Freerks, R. L.; Bruce Petty, C.; Clizbe, L. A.; 
Ono, R. K.; Taylor, G. F.; Jessup, P. J. J. Am. Chem. SOC. 1981,103,2816. 
(b) Ihara, M.; Kirihara, T.; Kawaguchi, A.; Fukumoto, K.; Kametani, T. 
Tetrahedron Lett. 1984,25, 4541. 

(4) (a) For a review, see: Recent Advances in the Chemistry of Con- 
jugated Enamines; Hickmott, P. Tetrahedron 1984,40,2989. (b) Bene- 
detti, F.; Pitacco, G.; Valentin, E. Tetrahedron 1979,35,2293 and refs 
and 1 and 2 therein. (c) Bariuenga, J.; Merino, I.; Palacios, F. Tetrahe- 
dron Lett. 1990,31,6713. 
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extensively as their oxygen analogues.6 While the prep- 
aration of these compounds via condensation reactions 
between amines and cu,@-unsaturated carbonyl compounds 
is successful in some specific instances? Michael-type 
addition of the amine often O C C U ~ S . ~ ~ ~ ~ '  

For many years we have studied the catalytic amino- 
mercuration of terminal C d !  triple bonds leading to  en- 

(5) (a) Desimoni, G.; Tacconi, G. Chem. Rev. 1975, 76,651. (b) Dan- 
ishefsky, S.; Bemarski, M.; Izawa, T.; Maring, C. J. Org. Chem. 1984,49, 
2290 and references therein. 

(6) (a) Malhotra, S. K.; Moakley, D. F.; Johnson, F. J.  Am. Chem. Soc. 
1967,89,2794. (b) Ushenko, I. K.; Lemaeh, 0.; Sveshnikov, N.; Rodova, 
F. Sb. Nauchn. Rab. Prof-Prepodovat Sstova Aspir. Kiev. Torg-Ekon. 
Ins. 1969, 161; Chem. Abstra. 1970, 73, 109339a. (c) Hickmott, P. W.; 
Hopkins, J. B.; Yoxall, C. T. J. Chem. SOC. E 1970,205. 

(7) Gibson, M. S. The Chemistry of the Amino Group; Patai, S., Ed.; 
Interscience: London, 1968; p 63 and references cited therein. 
(8) Roas, N. C.; Levine, R. J. Org. Chem. 1964,29,2364 and references 

cited therein. 
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Table I. 2-Amino-l,3-butadiener Prepared 
yield: % cnmnd R' R2 R3 amine - .  _ _  _ _  -. r- 

2a CH. H H momholine 61 
~~ 

2b 
2c 
2d 
2eb 
2P 
2g 
2h 
38 
3b 
30 
3d 
3 e b  
3P 
3e' 

H 
H 
H 
CH3 
CHzOCHS 
H 
H 
H 
H 
H 
H 
CHZOCHS 
CHzOCH3 
CHzOCH3 

morpholine 
morpholine 
morpholine 
morpholine 
morpholine 
2-(methoxymethyl)pyrrolidine 
2-(methoxymethyl)pyrrolidine 
N-methylaniline 
N-methylaniline 
N-methylaniline 
N-methylaniline 
N-methylaniline 
N-allylaniline 
N-(3-butenyl)aniline 

72 
75 
67 
63 
56 
60 
67 
75 
69 
75 
79 
62 
55 
49 

a Isolated yields after high vacuum distillation. Reaction time, 48 h. e Yield of the crude reaction product. High vacuum dietillation is 
not necessary. 
amines and imines? In previous reportti, we have shown 
that the catalytic aminomercuration of a terminal C N  
triple bond is preferred over the stoichiometric amino- 
mercuration of a double bond!bJOJ1 We have also re- 
ported the synthesis of 2-morpholino-l,3-butadienes and 
l-aza-1,3-butadienes by catalytic mercuration of conjugated 
enynes in the presence of morpholine and primary aro- 
matic amines, respectively.' 

In previous papers we have demonstrated the use of 
2-morpholino-l,3-butadienes as synthetic equivalents for 
a,b-unsaturated ketones and dienes in [4 + 21 cyclo- 
addition reactions.'2 In most of the cases, 2- 
morpholino-l,3-butadienes show enamine behavior, in 
agreement with previous predicti~ns.'~ We became in- 
terested in the influence of the amine on the behavior of 
2-amino dienes and, in particular, whether the reduced 
basicity of an aromatic amine may affect the diene or 
enamine character of these compounds. 

In the present paper, we report a general study of the 
aminomercuration of conjugated 3-alken-1-ynes with a 
variety of aliphatic and aromatic primary and secondary 
amines. We also describe an improved method for the 
synthesis of 2-amino-1,3-butadienes and l-aza-1,3-buta- 
dienes. 

Results and Discussion 
Aminomercuration with Secondary Amines. As we 

have reported in a previous communication,' treatment of 
3-alken-1-ynes 1 in dry THF with mercury acetate in the 
presence of morpholine at room temperature (molar ratio 
Hg(OAc)2:enyne:amine = 15:20:60) afforded 2- 
morpholino-l,3-butadienes in yields over 60%. Using the 
same methodology, we were able to prepare 2-amino-1,3- 
butadienes with other aliphatic amines, but this procedure 
failed in the case of aromatic amines. 

The need for an excess of amine would be an important 
drawback in the preparation of chiral 2-aminobutadienes 
from chiral amines." However, this problem was over- 

(9) (a) Barluenga, J.; h, F.; Liz, R Rodea, FL J. Chem. Soc., Perkin 
!Tram. Z 1990. 2732. Ib) Barluenea. J.: Aznar. F.: Liz. R Rodee. R. J. 
Chem. SOC., Perkin Trans I 1983,7087. ' (c) Bkluenga, J.; h a r ,  F.; Liz, 
R. Svnthesis 1984. 304. 

(io) Barluenga, J.; Aznar, F.; Liz, R.; Cabal, M.-P. Synthesis 191,313. 
(11) Barluenga, J.; Aznar, F.; Liz, R.; Cabal, M.-P. Synthesis 1986,960. 
(12) (a) Barluenga, J.; Aznar, F.; Cabal, M.-P.; Hernandez Calvo, F.; 

Foces-Foces, M. C. J. Chem. SOC., Chem. Commun. 1988, 1247. (b) 
Barluenga, J.; b a r ,  F.; Cabal, M.-P.; Valdb, C. Tetrahedron Lett. 1989, 
30, 5923. (b) Barluenga, J.; Aznar, F.; Cabal, M.-P.; ValdL, C. Tetra- 
hedron Lett. 1989,40,1413. (d) Barluenga J.; Aznar, F.; Cabal, M.-P.; 
ValdL, C. J. Chem. SOC., Perkin Tram. Z1990,633. (e) Barluenga, J.; 
Aznar, F.; Valdb, C.; Lbpez, F. Tetrahedron Lett. 1990,31, 5237. 

(13) Koikov, L. N.; Terent'ev, P. B.; Gloriozov, J. P.; Bundel, Yu. J.  
Org. Chem. USSR 1984,20,832. 
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come by using a tertiary amine such as triethylamine as 
a coreactant. Under these new reaction conditions (molar 
ratio Hg(OAc)2:enyne:amine:triethylamine = 15:202050), 
it was possible to employ equimolar quantities of enyne 
and secondarv amine. Some 2-amine-1.3-butadienes 2 
prepared by dis method are presented in Table I (Scheme 
I). 

The mercury salts in the aminomercuration process can 
be recovered and reused in another mercuration reaction. 
Thus, upon completion of the reaction, the volatile com- 
ponents were evaporated and the soluble organic products 
were extracted with dry hexane. The remaining gummy 
solid was capable of catalyzing the aminomercuration of 
fresh reactanta. This operation was repeated ten times 
without apparent loss of activity. 

In our first attempts in the mercuration of 3-alken-l- 
ynes with N-methylaniline, we employed the reaction 
conditions described in a previous paper for the mercu- 
ration of terminal acetylenes with secondary aromatic 

~~ ~ 

(14) An excess of amine is necessary in order to neutralize the acetic 
acid liberated in the first step of the catalytic aminomercuration proce~. 
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Table 11. l-Aza-1,3-butadienes, 
4-Amino-1-aza-1.S-butadienes. and 3-Imino Amines PreDared 

compd R1 RP R* Ar/R yield," 96 
5a CH3 H H Ph 79 
5b CHS CH20CHS H Ph 72 
5~ CH. H H 2-CH.CaHa 61 

6a H - CH3 H Ph 
6b H CHZCHS H Ph 

57 
75 

7a 
7b 
7c 
7dC 

Ph 55 
2-CHsCaH4 58 
4-CHSCeH4 59 
I-ClCaH, 61 

8a CHS CH20CHs H Ph(CH,jCH 69 
8b CHS CHsOCHS H PhCH2 73 
8c CHS CH20Si(CHS)B H PhCHs 75 
8d -(cH2)4- H "Bu 62 

a Isolated yields after high vacuum distillation. Recrystallized 
from ethanol. Recrystallized from hexane. 

Scheme IV 
R2 R2 

Hg(OAck, motpholine, THF, 
"'fR3 + R-NH, Bh, r.t. 

1 8 

R' = H and R2 = OR did not afford 4-alkoxy-l-aza-1,3- 
butadienes; instead, 4-amino-l-aza-l,&butadienes 7 were 
isolated after the usual workup. The formation of the 
latter compounds can be understood through the Mi- 
chael-type addition of a second molecule of amine to the 
alkoxy aza diene followed by elimination of a molecule of 
alcohol (Scheme 111, Table 11). 

The aminomercuration reaction of 3-&en-1-ynes 1 with 
primary aliphatic amines under the reaction conditions 
used for primary aromatic amines leads to the formation 
of dialkenynyl mercurials,ls which do not progress toward 
l-aza-1,3-butadienesS On the other hand, the instability 
of these compounds in aqueous media makes the afore- 
mentioned procedure, which is effective for aromatic 
amines, completely useless for aliphatic amines. It has not 
been possible thus far to prepare 1-azabutadienes by direct 
aminomercuration of enynes by using primary aliphatic 
amines. However, it is possible to prepare these com- 
pounds in the presence of a catalytic amount of a sec- 
ondary aliphatic amine; thus, treatment of 3-alken-1-yne 
1 with Hg(OA& and a mixture of morpholine and a pri- 
mary aliphatic amine (molar ratio Hg(OAc)6enyne:prhay 
amine:morpholine = 15:204510) in dry THF for 8 h af- 
forded l-aza-1,3-butadienes 8 as yellow, moisture-sensitive 
oils, which can be distilled under high vacuum (Scheme 
IV, Table 11). 

In this reaction, addition of a molecule of morpholine 
to the mon~alkenynylmercurial~~ presumably gives rise to 
the corresponding 2-amino-1,3-butadiene. Subsequent 
exchange of amine in the preformed enamine would ac- 
count for the formation of l-aza-l,3-butadiene." 

Conclusion 
We have studied the catalytic mercuration reaction of 

1,3-enynes in the presence of primary and secondary ali- 

(10) Formation of dialkenynyl mercurials (R!%WH3CHR1CIC)~He 
are favored under basic conditions. For further information, see d 9 b  

(17) In face, 8b waa obtained through an amine interchange process 
when 2b was treated with benzylamine in the presence of p-toluene- 
sulfonic acid. 
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phatic and aromatic amines as a general route t o  2- 
amino-2,3-butadienes and l-aza-1,3-butadienes. The 
availability of the starting enynes18 and the good yields 
attainable make this aminomercuration reaction a very 
useful procedure for the preparation of these dienes on a 
multigram scale. The major limitation of this procedure 
is associated with the inability t o  prepare 2-amino-1,3- 
butadienes of l-aza-l,3-butadienes having R1 = H because 
the Michael-type addition takes place rapidly to form a 
2 1  (amine:enyne) adduct. 

Experimental Section 
General Methods. NMR spectra were recorded on a Varian 

FT-80 or a Brlicker AC-300 spectrometer. 
Materials. All reactions were run under an Ar or N2 atmo- 

sphere. All amines were refluxed over NaOH, distilled, and stored 
under N1. THF was distilled from sodium benzophenone prior 
to use and hexane was distilled over P20s prior to use. Mercury 
salts were dried under high vacuum and kept under Ar. All other 
reagents were of the best commercial grade available and used 
without further purification. All 3-alken-1-ynes were prepared 
as described,'* except the previously unknown 3-methyl+[(tri- 
methylsiiyl)oxy]-3-pnten-l-yne (R' = CH3, R2 = CH20Si(CH3)3, 
Rs = HI, which was prepared as follows. 
3-Methyl-6-[(trimethylsilyl)oxy]-3-penten-l-yne. To a 

solution of commercial 3-methy1-2-penten-4-yn-l-o1(100 mmol, 
10 mL) in dry EhO (100 mL) was added a mixture of CISiMea 
(100 mmol, 12.7 mL) and 1,1,1,3,3,3-hexamethyldisilazane (100 
mmol,23 mL). After 1 h, the hydrochloride salts were separated 
by filtration and EhO was removed by distillation. The resultant 
liquid was distilled under reduced pressure: bp 95-100 OC (50 
Torr); yield 16.8 g (95%); 'H NMR (CDC13) 6 0.30 (s,9 H), 1.84 
(8,  3 HI, 2.82 (8, 1 H), 4.22 (d, J = 6.3 Hz, 2 HI, 6.01 (t, J = 6.3 
Hz, 1 HI; '%! NMR (neat) 6 04 (q), 16.6 (q), 58.9 (t), 75.3 (a), 86.1 
(s), 118.3 (SI, 137.9 (d). Anal. Calcd for C&OSi: C, 64.22; H, 
9.58. Found C, 64.37; H, 9.43. 

General Preparative Procedure for 2-Amino- 1,j-butadi- 
enes 2 and 3. To a mixture of 3-alken-1-yne (20 mmol), EhN 
(50 mmol, 7 mL), and Hg(OAc), (15 mmol, 4.78 g) in 40 mL of 
THF at room temperature was added dropwise a solution of 
secondary amine (20 mmol) in 10 mL of THF. The reaction 
mixture was vigorously stirred for 8 h and filtered under Ar, and 
the filtrate was concentrated under reduced pressure (0.05 Torr). 
The resulting liquid was treated with dry n-hexane (3 X 30 mL) 
filtered under Ar, and the filtrate was concentrated in vacuo (0.05 
Torr). The crude reaction product was an essentially pure pale 
yellow or brown liquid, which was trap-to-trap condensed in high 
vacuum Torr). 
N-(2-Methyl-l-methylene-2-propenyl)morpholine (2a): 

3-methyl-3-buten-l-yne (2 mL), morpholine (1.75 mL); yield 1.96 
g (61%); bp 55-60 OC (10" Torr); 'H NMR (CDClJ 6 1.80 (s,3 
HI, 2.55-2.80 (m, 4 HI, 3.40-3.70 (m, 4 HI, 3.85 (8,  1 HI, 4.05 (s, 
1 H), 4.85 (e, 1 HI, 5.05 (8,  1 H); 13C NMR (neat) 6 21.9 (q), 50.6 
(t), 67.2 (t), 90.2 (t), 115.1 (t), 143.4 (s), 159.0 (8 ) ;  MS m/z = 153 
(M9. Anal. Calcd for CgHlsNO C, 70.56; H, 9.88 N, 9.13. 
Found: C, 70.55; H, 9.97; N, 9.01. 
(E)-N-(4-Methoxy-2-methyl-l-methylene-2-butenyl)- 

morpholine (2b): (E)-5-methoxy-3-methyl-3-penten-l-yne (2.4 
mL), morpholine (1.75 mL); yield 2.83 g (72%); bp 65-70 OC (lO-9 
Torr); 'H NMR (CDC13) 6 1.75 (8, 3 HI, 2.70 (m, 4 HI, 3.45 (s,3 
H), 3.6-3.8 (m, 4 HI, 3.95 (d, J = 6.4 Hz, 2 H), 4.0 (s, 1 H), 4.25 
(8,  1 HI, 5.80 (t, J = 6.4 Hz, 1H); '8c NMR (neat) d 16.3 (q), 50.5 
(t), 58.1 (q),  67.3 (t), 69.5 (t), 89.5 (t), 127.4 (d), 137.4 (s), 168.4 
(s). Anal. Calcd for C11H1@02: C, 66.98; H, 9.71; N, 7.11. Found 
C, 66.70; H, 9.87; N, 7.05. 

(E)-N-[  2-Met hyl- 1-met hylene-4-[( trimet hylsilyl)oxy]-2- 
butenyl]morpholine (2c): 3-methyl-5-[ (trimethylsilyl)oxy]-3- 
penten-1-yne (3.36 g), morpholine (1.75 mL); yield 3.80 g (75%); 
bp 80-88 "C Torr); 'H NMR (CDC13) 6 0.5 (s,9 H), 1.75 (a, 
3 H), 2.6-2.8 (m, 4 H), 3.6-3.8 (m, 4 H), 3.85 (8,  1 H), 4.1 (d, J 
= 6.3 Hz, 2 H), 4.15 (8 ,  1 H), 5.80 (t, J = 6.3 Hz, 1H); 13C NMR 
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(18) Brand~ima, L. Preparative Acetylenic Chemistry; Elsevier: Am- 
sterdam, 1971; pp 124, 136-137. 

(neat) 6 2.2 (q), 17.9 (q), 52.2 (t), 61.8 (t), 69.0 (t), 91.3 (t), 132.1 
(d), 132.9 (s), 162.1 (8). Anal. Calcd for C13H&OpSi: C, 61.12; 
H, 9.86; N, 5.48. Found: C, 61.38; H 9.73; N, 5.41. 
N-(1-Cyclohex-1-enyletheny1)morpholine (2d): 1- 

ethynylcyclohexene (2.4 mL), morpholine (1.75 mL); reaction time 
48 h; yield 2.57 g (67%); bp 65-70 "C (10-9 Torr); 'H NMR CCDClJ 
6 1.5-1.75 (m, 4 H), 1.85-2.25 (m, 4 H), 2.55-2.8 (m, 4 H), 3.45-3.7 
(m, 4 H), 3.75 (e, 1 H), 3.95 (s, 1 H), 5.85 (s br, 1 H); "C NMR 
(neat) 6 13.2 (t), 13.7 (t), 16.1 (t), 18.5 (t), 40.7 (t), 57.4 (t), 78.4 
(t), 116.9 (d), 127.2 (s),150.1 (8).  Anal. Calcd for C12H1~N0 C, 
74.51; H, 9.87; N, 7.20. Found C, 74.72; H, 9.91; N, 7.43. 
(Z)-N-(2-Ethyl-l-methylene-2-butenyl)morpholine (2e): 

(2)-3-ethyl-3-penten-l-yne (2.4 mL), morpholine (1.75 mL); re- 
action time 48 h; yield 2.72 g (75%); bp 60-65 OC (lo* Torr); 'H 

H), 2.5 (9, J = 8.5 Hz, 2 H), 3.2 (t, J = 5.8 Hz, 4 H), 4.05 (t, J 
= 5.8 Hz, 4 H), 4.15 (8,  1 H), 4.40 (8, 1 H), 5.85 (9, J = 6.6 Hz, 
1 H); 13C NMR (neat) 6 13.6 (q), 15.3 (q), 30.9 (t), 49.0 (t), 67.3 
(t), 88.6 (t), 120.3 (d), 123.6 (s), 142.0 (8). Anal. Calcd for 
CllHl&O C, 72.89; H, 10.54; N, 7.73. Found C, 72.72; H, 10.32; 
N, 7.61. 
(Z)-N-(4-Methoxy-2-methyl-l-methylene-2-butenyl)- 

morpholine (2f): (Z)-5-methoxy-3-methyl-3-penten-l-yne (2.4 
mL), morpholine (1.75 mL); reaction time 48 h; yield 2.20g (56%); 
bp 65-70 OC Torr); 'H NMFt (CDCld 6 1.78 (s,3 H), 2.6-2.8 
(m, 4 H), 3.3 (s, 3 H), 3.4-3.6 (m,4 H), 3.7 (8, 1 H), 3.9 (e, 1 H), 
4.05(d,J=6.3Hz,ZH),5.5(t, J=6,3Hz,lH);'%!NMR(neat) 
6 24.2 (q), 47.5 (t), 56.4 (q), 65.9 (t), 69.0 (t), 87.4 (t), 127.5 (d), 
137.2 (s), 154.3 (8).  Anal. Calcd for C11Hl&02: C, 66.98 H, 9.71; 
N, 7.11. Found: C, 66.70; H, 9.87; N, 7.05. 
(E)-N-[2-Methyl-l-methylene-4-[ (trimethylsilyl)oxy]-2- 

butenyl]-2-(methoxymethyl)pyrrolidine (2g): 3-methyl-5- 
[(trimethylsilyl)oxy]-3-penten-l-yne (3.36 g), 24methoxy- 
methy1)pyrrolidine (2.3 9); yield 3.4 g (60%); bp = 92-96 "C (lo* 
Torr); 'H NMR (CDCl3) 6 0.5 (s,9 H), 1.7-2.0 (m, 7 H), 2.9-3.5 
(m, 5 H), 3.32 (s,3 H), 3.60 (s, 1 H), 3.80 (8, 1 H), 4.1 (d, J = 6.5 

16.3 (q), 23.24 (t), 28.8 (t), 49.0 (t), 56.86 (d), 58.8 (9). 59.5 (t), 
73.3 (t), 83.2 (t), 128.2 (d), 135.9 (SI, 155.6 (8).  Anal. Calcd for 

10.23; N, 5.01. 
(E) -N- (  4-Met hoxy-2-met hyl- 1 -met hylene-2-buteny1)-2- 

(methoxymethy1)pyrrolidine (2h): (E)-5-methoxy-3-methyl- 
3-penten-1-yne (2.4 mL), 2-(methoxymethyl)pyrrolidine (2.3 9); 
yield 3.05 g (67%); bp 82-88 "C Torr); 'H NMR (CDCls) 
6 1.7-2.0 (m, 7 H), 2.8-3.6 (m, 5 H), 3.30 (8, 3 H), 3.41 (8, 3 H), 
3.81 (8,  1 H), 3.93 (8,  1 H), 4.10 (d, J = 6.5 Hz, 2 H), 5.80 (t, J 
= 6.5 Hz, 1 H); '% NhfR (CDCld 6 18.8 (q), 25.9 (t), 31.4 (t), 51.6 
(t), 58.6 (d), 59.7 (q), 60.9 (91, 71.2 (t), 75.9 (t), 86.5 (t), 128.3 (d), 
140.7 (s), 157.7 (8).  Anal. Calcd for CIJ&,NO,: C, 69.29, H, 10.28; 
N, 6.21. Found C, 69.34; H, 10.33; N, 6.04. 
N-( 2-Methyl- l-methylene-2-propenyl)-N-methylaniline 

(3a): 2-methyl-1-buten-3-ye (2 mL), N-methylaniline (2.15 mL); 
yield 2.59 g (75%); bp 65-72 "C Torr); 'H NMR (CDClJ 
6 1.90 (8, 3 H), 3.11 (8, 3 H), 4.80 (8, 1 H), 4.90 (8, 1 H), 5.00 (8, 
1 H), 5.15 (8, 1 H) 6.8-6.9 (m, 3 HI, 7.2-7.3 (m, 2 HI; lac NMR 

(d), 130.9 (d), 143.1 (81, 151.3 (e), 156.9 (8). Anal. Calcd for 
Cl2HlSN: C, 83.19; H, 8.73; N, 8.08. Found C, 83.25; H, 8.62; 
N, 8.12. 

(E)-N-(  4-Methoxy-2-methyl-l-methylene-2-butenyl)-N- 
methylaniline (3b): (E)-~methoxy-3-methyl-~pnten-l-yne (2.4 
mL), N-methylaniline (2.15 mL); yield 2.99 g (69%); bp 86-90 
OC Torr); 'H NMR (CDCld 6 1.80 (s,3 H), 3.10 (s,3 H), 3.20 
(s,3 H), 4.02 (d, J = 6.5 Hz, 2 H), 4.8 (8, 1 H), 5.04 (8, 1 H), 5.97 
(t, J = 6.5 Hz, 1 HI, 6.85 (m, 3 HI, 7.2-7.3 (m, 2 HI; 13C NMR 

118.9 (d), 128.5 (d), 129.05 (d), 132.5 (s), 148.9 (s), 155.5 (a). Anal. 
Calcd for C14Hl&0 C, 77.38; H, 8.81; N, 6.44. Found C, 77.49; 
H, 8.73; N, 6.51. 

(E)-N-[t-Methoxy- 1-methylene-4-[( trimethylsily1)oxy 1- 
2-butenyll-N-methylaniline (3c): 3-methyl-5-[(trimethyl- 
silyl)oxy]-3-penten-l-yne (3.36 g), N-methylaniline (2.15 mL); yield 
4.12 g (75%); bp 95-100 "C Torr); 'H NMR (CDC13) 8 0.2 
(s,9 H), 2.2 (s,3 H), 3.00 (s,3 H), 4.21 (d, J = 6.4 Hz, 2 H), 4.74 
(e, 1 H), 4.90 (8,  1 H), 5.77 (t, J = 6.4 Hz, 1 H), 6.8-7.2 (m, 5H); 

NMR (CDCl3) 6 1.4 (t, J = 8.1 Hz, 3 H), 2.05 (d, J = 6.6 Hz, 3 

Hz, 2 H), 5.80 (t, J = 6.5 Hz, 1 H); "C NMR (CDClS) 6 0.2 (q), 

CibH-JV02Si: C, 63.55; H, 10.31; N, 4.94. Found: C, 63.62; H, 

(CDCl3) 6 22.5 (q), 42.2 (q), 106.49 (t), 117.5 (t), 119.7 (d), 121.5 

(CDC13) 6 14.5 (q), 40.1 (q), 57.7 (q), 69.0 (t), 103.6 (t), 117.3 (d), 
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117.5 (d), 118.8 (d), 128.5 (d), 129.1 (a), 133.1 (81,148.9 (e), 155.6 
(8). Anal. Calcd for C16H&OSi: C, 69.76; H, 9.15; N, 5.08. 
Found C, 69.66; H, 9.17; N, 5.14. 
N-( 1-Cyclohex-1-enyletheny1)-N-methylaniline (3d): 1- 

ethynylcyclohexene (2.4 mL), N-methylaniline (2.15 mL); reaction 
time 48 h; yield 3.36 g (79%); bp 80-84 "C Torr); 'H NMR 
(CDC13) 6 1.0-1.2 (m, 4 H), 2.0-2.2 (m, 4 H), 3.05 (8, 3 H), 4.75 
(s, 1 H), 4.95 (8,  1 H), 5.90 (s br, 1 H), 6.7-6.9 (m, 3 H), 7.1-7.2 
(m, 2 H); 13C NMR (CDC13) 6 22.9 (t), 23.4 (t), 26.1 (t), 26.7 (t), 
40.3 (q), 103.2 (t), 117.0 (d), 119.0 (d), 127.3 (d), 129.0 (d), 134.6 
(s), 149.7 (s), 155.8 (8).  Anal. Calcd for C16H&k C, 84.46; H, 
8.98; N, 6.57. Found: C, 84.64; H, 8.99; N, 6.34. 
(Z)-N-(4-Methoxy-2-methyl-l-methylene-2-buteny1)-N- 

methylaniline (3e): 5-methoxy-3-methyl-3-penten-l-yne (2.4 
mL), N-methylaniline (2.15 mL); reaction time 48 h: yield 2.68 
g (62%); bp 60-70 OC Torr); 'H NMR (CDCl,) 6 1.72 (8, 3 
H), 3.05 (s, 3 H), 3.3 (8,  3 H), 4.09 (d, J = 6.3 Hz, 2 H), 4.23 (s, 
1 H), 4.48 (s, 1 H), 5.46 (t, J = 6.3 Hz, 1 H), 6.89 (m, 3 H), 7.19 
(m, 2 H); NMR (CDC13) 6 22.7 (q), 39.9 (q), 57.8 (q), 70.0 (t), 
96.7 (t), 121.2 (d), 121.6 (d), 127.5 (d), 128.5 (d), 137.8 (s), 147.9 
(s), 150.9 (8). Anal. Calcd for C14HleN0 C, 77.38; H, 8.81; N, 
6.44. Found: C, 77.44; H, 8.91; N, 6.29. 

(E)-N- All y I-N- (4-met hoxy-2-met hyl- 1 -met hylene-i-bute- 
ny1)aniline (3f): (E)-5-methoxy-3-methyl-3-penten-l-yne (2.4 
mL), N-allylaniline (2.67 g); reaction time 12 h; yield 2.67 g (55%); 

Hz, 2 H), 4.10 (d, J = 5.3 Hz, 2 H), 4.84 (s, 1 H), 5.01 (8, 1 H), 
5.15 (m, 2 H), 5.88 (m, 2 H), 6.7-7.3 (m, 5 H-); '% NMR (CDCl,) 
6 14.5 (q), 54.2 (t), 57.7 (q), 69.0 (t), 105.5 (t), 116.3 (t), 117.0 (d), 
118.6 (d), 126.2 (d), 128.5 (d), 134.6 (d), 135.4 (s), 147.8 (s), 153.6 
(8).  Anal. Calcd for C1J-IB1NO C, 78.97; H, 8.69; N, 5.76. Found 
C, 78.81; H, 8.99; N, 5.67. 
(E)-N-(3-Butenyl)-N-( 4-methoxyd-methyl- l-methylene- 

2-buteny1)aniline (3g): (E)-5-methoxy-3-methyl-3-penten-l-yne 
(2.4 mL), N-(3-buteny1)aniline (2.90 9); reaction time 12 h; yield 
2.52 g (49%); 'H NMR (CDC1,) 6 1.75 (8, 3 H), 2.30-2.55 (m, 2 
H), 3.24 (s, 3 H), 3.30-3.50 (m, 2 H), 4.10 (d, J = 6.4 Hz, 2 H), 
4.82 (s, 1 H), 5.05 (m, 2 H), 5.12 (s, 1 H), 5.88 (m, 2 H), 6.7-7.3 
(m, 5 H=); '% NMR (CDC13) 6 14.5 (q), 31.6 (t), 51.5 (t), 57.7 (q), 
69.0 (t), 105.4 (t), 116.2 (t), 117.0 (d), 118.6 (d), 126.2 (d), 128.6 
(d), 135.4 (e), 135.7 (d), 147.8 (s), 153.2 (8). Anal. Calcd for 
C1,HBNO: C, 79.33; H, 9-00; N, 5.44. Found: C, 79.49; H, 9.04; 
N, 5.29. 
General Preparative Procedure for 1-Aza 1,3-Dienes 5, 

$Imino Amines 6, and 4-Amino 1-Am l&Dienes 7. A mixture 
of KzCOS (10 mmol, 1.40 g), HgC12 (5 mmol, 1.35 g), 3-alken-1-yne 
(1) (10 mmol), primary aromatic amine (40 mmol), THF (40 mL), 
and water (10 mL) was stirred and heated at 70 OC for 3 h. (5e 
required 6 h.) After cooling, the Hg(I1) species were reduced with 
NaBH, (5 mmol, 0.19 g) in 2 M aqueous KOH (10 mmol). After 
2 h, the metallic mercury was separated and the organic layers 
were extracted with EhO, washed with water, dried over Na+304, 
and concentrated under reduced pressure. The crude reaction 
product was a nearly pure brown oil, which was trap-to-trap 
condensed (preheated oil bath temperature, 80-130 OC, 0.001 
Torr). 
N-(1,2-Dimethylprop-2-enylidene)aniline (5a): 2- 

methyl-1-buten-3-yne (1 mL), aniline (3.6 mL); yield 1.26 g (79%); 

1 H), 6.5-7.4 (m, 5 H); '% NMR (CDCl,) 6 15.8 (q), 19.8 (q), 119.4 
(d), 120.2 (t), 123.3 (d), 129.2 (d), 146.2 (s), 152.4 (a), 166.2 (a); 
MS m/z = 159 M+. Anal. Calcd for C11H13N: C, 82.96; H, 8.25; 
N, 8.81. Found: C, 82.99; H, 8.10; N, 8.64. 
N-( 1,2-Dimet hyl-4-methoxybut-2-enylidene)aniline (5b): 

S-methoxy-3-methyl-3-penten-l-yne (1.2 mL), aniline (3.6 mL); 
yield 1.46 g (72%); 'H NMR (CDC13) 6 1.95 (s, 3 H), 2.03 (8,  3 
H), 3.5 (e, 3 H), 4.25 (d, J = 6.4 Hz, 2 H), 6.36 (t, J = 6.4 Hz, 1 
HI, 6.6-7.5 (m, 5 H); '% NMR (neat) 6 13.3 (q), 15.0 (q), 50.3 (q), 
70.2 (t), 119.5 (d), 123.1 (d), 129.2 (d), 133.4 (d), 139.0 (s), 152.6 
(s), 166.2 (8); MS m/z = 203 M+. Anal. Calcd for C13H1,NO: C, 
76.80; H, 8.45; N, 6.87. Found: C, 76.56; H, 8.46; N, 6.93. 
N-( 1,2-Dimethylprop-2-enylidene)-o-toluidine (5c): 2- 

methyl-1-buten-3-yne (1 mL), o-toluidine (4.3 mL); yield 1.05 g 

5.5 (8, 1 H), 5.6 (s, 1 H) 6.3-6.55 (m, 1 H),6.7-7.25 (m, 3 H); '9c 

"C NMR (CDClJ 6 0.4 (q), 14.3 (q), 39.9 (q), 59.8 (t), 103.5 (t), 

'H NMR (CDCl,) 6 1.73 (8, 3 H), 3.22 (8,  3 H), 3.98 (d, J = 6.4 

'H NMR (CDCl3) 6 1.9 (s, 3 H), 2.0 (8, 3 H), 5.5 (8, 1 H), 5.6 (s, 

(61%); 'H NMR (CDClS) 6 1.9 (8,  3 H), 2.05 (s, 3 H), 2.1 ( ~ , 3  H), 
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NMR (CDClJ 6 15.8 (q), 17.9 (q), 19.7 (q), 118.3 (d), 119.6 (t), 
123.4 (d), 126.6 (d), 126.8 (s), 130.5 (d), 146.2 (s), 151.0 (s), 165.5 
(8 ) ;  MS m/z = 173 M+. Anal. Calcd for C12H15N C, 83.18; H, 
8.74; N, 8.08. Found C, 83.03; H, 8.90; N, 8.12. 
N-( 1-Cyclohex-1-enylethy1idene)aniline (5d): l-ethynyl- 

cyclohexene (1.22 mL), aniline (3.6 mL); yield 1.55 g (78%); 'H 
NMR (CDC13) 6 1.45-1.85 (m, 4 H), 1.9 (s,3 H), 2.1-2.6 (m, 4 HI, 
6.3-7.3 (m, 1 H + 5 H=); I3C NMR (CDC13) 6 15.8 (q), 22.8 (t), 
23.3 (t), 25.3 (t), 26.8 (t), 119.8 (d), 123.0 (d), 129.2 (d), 133.7 (d), 
140.2 (s), 153.0 (s), 165.9 (8 ) ;  MS m/z = 199 M+. Anal. Calcd 
for C14H1,N C, 84.37; H, 8.58; N, 7.01. Found C, 84.25; H, 8.82; 
N, 7.01. 
N-(1-Cyclohex-1-enylethy1idene)-o-toluidine (58): 1- 

ethynylcyclohexene (1.22 mL), o-toluidine (4.3 mL); yield 0.96 
g (45%); 'H NMR (CDClJ 6 1.4-1.75 (m, 4 H), 1.8 (8, 3 H), 2.0 
(s,3 H), 2.05-2.55 (m, 4 H), 6.3-7.25 (m, 1 H + 4 H=); '% NMR 
(neat) 6 16.0 (q), 19.3 (q), 22.8 (t), 23.4 (t), 25.4 (t), 26.8 (t), 119.0 
(d), 123.4 (d), 127.7 (s), 130.7 (d), 133.8 (d), 139.9 (d), 145.8 (s), 
151.5 (s), 166.1 (8).  Anal. Calcd for C16H19N C, 84.47; H, 8.95; 
N, 6.59. Found: C, 84.35; H, 8.77; N, 6.67. 
N-( 1-Cyclopent-1-enylethy1idene)aniline (5f): l-ethynyl- 

cyclopentene (0.92 g), aniline (3.6 mL); yield 0.87 g (47%); 'H 
NMR (CDC13) 6 1.4-1.8 (m, 2 H), 1.85 (8,  3 H), 2.3-2.8 (m, 4 H), 
6.25 (s br, 1 H), 6.35-7.4 (m, 5 H); 13C NMR (CDClJ 6 17.4 (q), 
23.9 (t), 32.8 (t), 34.6 (t), 120.0 (d), 123.5 (d), 129.4 (d), 137.0 (d), 
147.8 (s), 152.6 (s), 163.3 (a). Anal. Calcd for C13H16N C, 84.27; 
H, 8.17; N, 7.56. Found: C, 84.21; H, 8.30; N, 7.71. 
N-( 1,2-Dimethylprop-2-enylidene)-m -toluidine (5g): 2- 

methyl-1-buten-3-yne (1 mL), m-toluidine (4.3 mL); yield 1.05 
g (61%); 'H NMR (CDCl,) 6 1.95 (8,  3 H), 2.05 (8,  3 H), 2.35 (8, 
3 H), 5.5 (8, 1 H), 5.55 (8,  1 H), 6.3- 7.25 (m, 4 H); 13C NMR 
(CDClJ 6 15.8 (q), 19.7 (9) 21.6 (q), 116.5 (d), 119.8 (t), 120.1 (d), 
124.1 (d), 129.0 (d), 138.6 (s), 146.4 (s), 152.5 (s), 165.8 (8). Anal. 
Calcd for C1&& C, 83.18 H, 8.74; N, 8.08. Found C, 83.10; 
H, 8.85; N, 8.14. 
N-(3-Anilinio-l-butylidene)aniline (6a): 3-penten-1-yne 

(0.93 mL), aniline (3.6 mL); yield 1.44 g (57%); 'H NMR (CDClJ 
6 1.20 (d, J = 5.3 Hz, 3 H), 1.70 (s,3 H), 2.45 (m, 2 H), 3.95 (m, 
1 H), 6.45-7.35 (m, 10 HJ; '% NMR (CDClJ 6 21.5 (q), 21.7 (q), 
40.6 (t), 47.3 (d), 114.2 (d), 117.1 (d), 120.3 (a), 124.0 (d), 129.8 
(d), 129.9 (d), 148.4 (s), 150.2 (s), 171.2 (8).  Anal. Calcd for 
C1,Haz: C, 80.91; H, 7.99; N, 11.10. Found C, 80.90; H, 7.80; 
N, 11.13. 
N-(3-Anilinio-l-pentylidene)aniline (6b): 3-hexen-1-yne 

(0.93 mL), aniline (3.6 mL); yield 1.69 g (75%); 'H NMR (CDClJ 
6 1.0 (t, J = 8.0 Hz, 3 H), 1.75 (8, 3 H), 2.05-2.50 (m, 2 H), 2.60 
(d, J = 6.6 Hz, 2 H), 3.65-4.05 (m, 1 H), 6.6-7.7 (m, 10 HJ; I3C 

(d), 117.6 (d), 120.6 (d), 123.8 (d), 129.6 (d), 130.0 (d), 148.7 (81, 
151.9 (s), 171.0 (8). Anal. Calcd for Cl8HaNZ: C, 81.17; H, 8.30; 
N, 10.50. Found: C, 81.26; H, 8.20; N, 10.36. 
N~-(3-Methyl-l-propen-l-yl-3-ylidene)dianiline (7a): 

1-ethoxy-1-buten-3-yne (0.92 mL), aniline (3.6 mL); yield 1.30 g 
(55%); mp = 180-181 "C; 'H NMR (CC14) 6 1.9 (s,3 H), 4.8 (d, 
J = 8.0 Hz, 1 H), 6.65-7.40 (m, 1 H + 10 Ha); 13C NMR (CDClS) 
6 21.4 (q), 98.6 (d), 116.4 (d), 121.9 (a), 122.5 (d), 123.7 (d), 129.5 
(d), 130.0 (d), 139.7 (d), 143.5 (s), 150.4 (s), 166.4 (8). Anal. Calcd 
for C&6N$ C, 81.31; H, 6.83; N, 11.84. Found: C, 81.51; H, 
6.72 N, 11.83. 
N,N'-( 3-Methyl-1-propen-1-yl-3-y1idene)di-o -toluidine 

(7b): l-ethoxy-1-buten-3-yne (0.92 mL), o-toluidine (4.3 mL); yield 
1.53 g (58%); 'H NMR (CDC13) 6 1.8 (8, 3 H), 2.15 (8,  6 H), 5.1 
(d, J = 8.2 Hz, 1 H), 6.70-7.50 (m, 1 H + 8 Hm); '% NMR (CDCl& 
6 18.4 (q), 18.5 (q), 21.4 (q), 78.5 (d), 98.7 (d), 112.9 (d), 121.1 (d), 
123.8 (d), 125.6 (d), 127.0 (d), 127.6 (d), 128.6 (d), 130.9 (d), 131.4 
(a), 138.5 (d), 141.5 (s), 149.9 (s), 167.1 (8). Anal. Calcd for 
C18HmN2: C, 81.78; H, 7.60; N, 10.61. Found C, 81.62; H, 7.81; 
N, 10.53. 
N,N'-( 3-Met hyl- 1-propen-1-yl-3-y1idene)di-p -toluidine 

(7c): 1-ethoxy-1-buten-3-yne (0.92 mL), p-toluidine (4.5 mL): 
yield 1.56 g (59%); 'H NMR (CDCl,) 6 1.95 (s, 3 H), 2.30, (8, 3 
H), 2.40 (8, 3 H), 4.95 (d, J = 8.1 Hz, 1 H), 6.65-7.45 (m, 1 H + 
8 H-); '% NMR (CDC13) 6 20.9 (q), 21.1 (q), 21.3 (q), 115.7,116.6, 
122.0, 130.1, 130.3, 130.5, 131.7, 132.7, 141.8, 147.2, 165.6 ppm. 
Anal. Calcd for ClSHmN2: C, 81.77; H, 7.60; N, 10.61. Found 
C, 81.93; H, 7.60; N, 10.61. 

NMR (CDCl3) 6 11.1 (q), 20.8 (q), 28.7 (t), 46.6 (t), 53.1 (d), 113.8 
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NJVt-(3-Methyl-l-propen- l-yl-3-ylidene)di-p-chloroaniline 
(7d): 1-methoxy-1-buten-3-ene (0.82 g) or 1-ethoxy-l-but.en-3-yne 
(0.92 mL), pchloroaniline (5.10 g); yield 1.86 g (61%); mp = 93-95 
OC, recrystallized from n-hexane; 'H NMR (CDCl,) 6 1.95 (s,3 
H), 5.05 (d, J = 8.5 Hz, 1 H), 6.65-7.50 (m, 1 H + 8 H-1; '3c NMR 
(CDCls) 6 21.9 (q), 99.4 (d), 118.0 (d), 123.6 (d), 127.9 (81, 129.4 
(s), 129.8 (d), 130.3 (d), 140.2 (d), 142.4 (s), 148.9 (s), 167.3 (8 ) .  
Anal. Calcd for C16H14NzC1z: C, 62.98; H, 4.60; N, 9.20. Found 
C, 62.97; H, 4.47; N, 9.36. 

General Preparative Procedure for 1-Aza lf-Dienes 8. A 
typical procedure for these compounds is an adaptation of that 
for compounds 2 but using morpholine (20 mmol) instead of 
triethylamine and the primary amine (40 mmol) instead the 
secondary amine. 
N- (4-Met hoxy- 1,2-dimet hylbut-2-eny1idene)met hyl- 

benzylamine (Sa): (E)-5-methoxy-3-methyl-3-penten-l-yne (2.4 
mL), methylbeizylamine (2.40 g); yield 3.18 g (69%); bp = 75-80 
oC(lO-s Torr); NMR (CDCls) d 1.45 (d, J = 5.9 Hz, 3 H), 1.95 
(s,3 H), 2.05 (s,3 H), 3.41 (s,3 H), 4.17 (d, J = 6.4 Hz, 2 H), 4.73 
(q, J = 5.9 Hz, 1 H), 6.10 (t, J = 6.4 Hz, 1 H), 7.1-7.5 (m, 5 H); 

70.6 (t), 126.9 (d), 127.2 (d), 128.8 (d), 130.7 (d), 140.2 (81, 147.3 
(s), 163.8 (8).  Anal. Calcd for C1SH21NO: C, 77.88; H, 9.15; N, 
6.05. Found: C, 77.91; H, 9.21; N, 6.00. 

N-(4-Methoxy-l~-dimethylbut-2-enylidene)benzylamine 
(8b): (E)-5-methoxy&methyl-3-penten-l-yne (2.4 mL), benzy- 
lamine (2.14 9); yield 3.16 g (73%); bp = 70-76 "C Torr); 
lH NMR (CDCls) 6 1.95 (s, 3 H), 2.11 (8, 3 H), 3.36 (8,  3 H), 4.15 

(m, 5 H); 13C NMR (CDCIS) 6 13.2 (q), 14.00 (q), 55.13 (q), 58.2 
(t), 69.8 (t), 126.2 (d), 127.3 (d), 128.1 (d), 129.3 (d), 140.0 (s), 140.6 
(s), 166.9 (8 ) .  Anal. Calcd for C14HloNO: C, 77.38; H, 8.81; N, 
6.44. Found: C, 77.42; H, 8.75; N, 6.29. 
N-( 1,2-Dimethyl-4-[ (trimethylsilyl)oxy]but-2-enylid- 

ene)benzylamine (Sc): (E)-3-methyl-5-[ (trimethylsilyl)oxy]-3- 
penten-1-yne (3.36 g), benzylamine (2.14 8); yield 4.12 g (75%); 
bp = 79-85 "C (loms Torr); 'H NMR (CDCIJ 6 0.2 (s,9 H), 1.87 
(s,3H),2.12(~,3H),4.46 (d, J=6.3Hz,2H) ,4 .67(~ ,2H) ,6 .15  
(t, J = 6.3 Hz, 1 H), 7.1-7.5 (m, 5 H); '% NMR (CDC13) 6 0.2 (q), 
13.5 (q), 14.0 (q), 55.72 (t), 60.9 (t), 126.7 (d), 128.1 (d), 128.7 (d), 

"C NMR (CDClB) 6 13.5 (q), 13.7 (91, 25.9 (q), 58.3 (q), 60.2 (d), 

(d,J=6.4H~,2H),4.62(~,2H),6.15(t,J=6.4H~,lH),7.4-7.1 
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133.6 (d), 138.6 (s), 141.8 (s), 166.2 (8).  Anal. Calcd for 

N, 5.12. 
N-( l-Cyclohex-l-enylethy1idene)aniline (Sd): l-ethynyl- 

cyclohexene (1.22 mL), butylamine (1.95 mL); yield 2.24 g (75%); 
'H NMR (CDC13) 6 0.9 (t, J = 5.3 Hz, 3 H), 1.3-1.5 (m, 4 H), 
1.6-1.8 (m, 4 H), 1.88 (8,  3 H), 2.2-2.4 (m, 4 H), 3.33 (t, J 6.6 
Hz, 2 H), 6.30 (s br, 1 H); lSC NMR (CDCIS) 6 12.74 (q), 13.58 
(q), 20.35 (t), 21.82 (t), 22.30 (t), 24.6 (t), 25.6 (t), 32.8 (t), 51.0 
(t), 129.1 (d), 139.8 (s), 165.2 (8).  Anal. Calcd for C12Hz1N C, 
80.38; H, 11.81; N, 7.81. Found: C, 80.42; H, 11.90; N, 7.69. 
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