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Base Catalysed Rearrangements involving Ylide Intermediates. Part 2.l 
The Stevens [I ,2] and [3,2] Sigmatropic Rearrangements of Allylic 
Ammonium Ylides 
By Robert W. Jemison, Trevor Laird, W. David Ollis,” and Ian 0. Sutherland, Department of Chemistry, The 

University, Sheffield S3 7HF 

The base catalysed rearrangement of the quaternary ammonium salts (9) usually gives the [3,2] sigmatropic re- 
arrangement product (1 0) rather than the Stevens [1,2] rearrangement product (1 1 ). An earlier claim has been 
corrected: the corresponding reaction of the acetylenic ammonium chloride (1 6) gives the allene (18). These 
results are discussed in terms of a competition between the symmetry-allowed [3,2] sigmatropic rearrangement and 
the non-allowed Stevens [ I 2 1  rearrangement which is formulated either as proceeding via a radical pair inter- 
mediate or as being a concerted symmetry-forbidden process. 

THE base catalysed transformations of diallylammonium 
cations (1) and allylpropynylammonium cations (2) are 
believed to involve rearrangement of the intermediate 
ylides.1 Two main types of reaction pathway arc 
observed. The preferred pathways may be regarded as 

R’ 

Ph’ 

R 2  

NMe2 R 

intramolecular SN2‘ reactions (3) associated with par- 
ticipation of six electrons. The transformations (1) + 
(4) and (2) + (5) are [3,2] sigmatropic rearrangemenk2 
The competing but minor route is the [1,2] Stevens re- 
arrangement which leads to the amines (6) and (7).  A 
mechanism for the Stevens rearrangement ( 1 )  --w (6) 
involving homolysis of the ylide to an intermediate 

radical pair (S), followed by recombination, accounts for 
the observed products. Alternatively a concerted- 
forbidden 7 pathway may be proposed for the Stevens 
[ 1,2] rearrangement. 

The base catalysed rearrangements of monoallyl- 
ammonium cations (9) 5 9 6  were investigated by Millard 
and Stevens in 1963. Products from two different re- 
arrangement pathways, the [3,2] rearrangement product 
(10) and the [1,2] Stevens rearrangement product (11) 
were obtained in two cases (9c and d). In  four other 
cases (9b) (9; R1 = $-MeOC,H,, R2 = R3 = H), (9; 
R1 = +-0,NC6H4, RZ = R3 = H), and (9; R1 = 1- 
naphthyl, R2 = R3 = H), the [3,2] rearrangement pro- 
duct was formed exclusively.7 This difference in 
chemical behaviour was difficult to  explain, as the 
variation in the constitution of five of the precursors was 
limited only to their aryl substituents. 

It will be appreciated that when this investigation was 
made,7 i t  was necessary to rely upon chemical degrad- 
ation such as ozonolysis to discriminate between the 
isomers (10) and (1 1). Furthermore, the determination 
of the product ratio (10 : 11) involved their separation by 
crystallisation of mixtures of structural isomers and 
diastereoisomers. Our interest in the competition be- 
tween the [3,2] sigmatropic rearrangement and the 
Stevens [ l,2] rearrangement encouraged us to examine 
further the base catalysed transformations of quaternary 
ammonium derivatives of ketones and esters. N.m.r. 
spectroscopy was used to  determine the product ratio 
directly. During the study now reported in full, i t  
became clear that  a direct isomerisation (10) - (11) 
could be brought about thermally.* This isomerisation 
(10) ---t (11) is a new [1,3] sigmatropic rearrangement 
and its implications in relation to  the present investig- 
ations are discussed in this paper. The more general and 
mechanistic aspects of the reaction are considered in 
Part 3 and Part 4.1° 

The base catalysed rearrangement was usually carried 
out by treatment of the quaternary salt (9) with aqueous 
sodium hydroxide for a few hours a t  room temperature; 

t The term ‘ concerted-forbidden ’ is used here as defined in 
ref. 4. The use of the description ‘ concerted,’ which will be dis- 
cussed in later papers ot this series, is commented upon in ref. 1.  
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in those cases where the quaternary salt was insoluble, 
some ethanol was added. For the quaternary salts 
(9e, f ,  h, and j) the basic reagent was sodium methoxide 
in dimethyl sulphoxide solution. The total yields of 
products are listed in the Table. The product ratios 
(10) : (11) were deduced from the n.m.r. spectra of the 
total reaction product. 

From the results given in the Table, it is clear that the 
base catalysed rearrangement a t  room temperature of the 
quaternary salts (9) usually proceeds in very good yield 
and, with the exception of salts (9e, f ,  j, and k), the [3,2] 
sigmatropic rearrangement product (10) is formed 
exclusively. The constitution of the rearrangement 

The total yields and the ratio of products (10) and (11)  
obtained by the base catalysed rearrangement of the 
quaternary ammonium salts (9) a t  room temperature 

X- Y I 

Quaternary ammonium salt (9) 
R' K2 R3 X 
Me Me H PhCO 
Me H H PhCO 
Ph I3 H PhCO 

Me Me H p-O,NC,H, 

Me Me H CH3C0 
Me Me €I MeO,C 
M e hle Me MeO,C 
Me Me Me PhCO 

o-MeC,H, H H PhCO 

P h H H jb-O,NC,H, 

Yield 
of 

basic 
products Product 
(10) + (1 1) ratio 

y ( % I  (10) : (11) 
C1 98 100 0 
Br 96 100 0 
Br 98 100 0 
Br 97 100 0 
Br 54 40 60 
Br 80 77 23 
C1 60 100 0 
Br 93 100 0 
Br 94 94 6 
Br 95 40 60 

product (10a) was firmly established by spectroscopic 
and chemical evidence. The n.m.r. spectrum showed 
the presence of a single uncoupled proton, T 5.97, an 
ABX system for three vinylic protons, and two diastereo- 
topic methyl groups, T 8.78 and 8.87. The amine (loa) 
gave a methiodide (12) which was reduced with zinc and 
dilute sulyhuric acid to the unsaturated ketone (13). 
The amine (loa) also gave a dihydro-derivative (14) by 
catalytic hydrogenation. 

The constitutions of the rearrangement products 
(10-k)  were similarly established from spectral data. 
When the substituents R1 and R2 in the rearrangement 
products (10) are different, two substances could be 
formed which .are diastereoisomerically related. From 

the base catalysed rearrangements of the salts (lob-d 
and f )  two diastereoisomeric racemates were obtained in 
each case. The relative configurations of these dia- 
stereoisomers are unknown and they are, therefore, just 
labelled as diastereoisomers A and B in the Experimental 
section. The separation of the product (lob) into its 
diastereoisomeric components was not achieved, but 
duplication of signals in the n.m.r. spectrum of the reac- 
tion product clearly showed that it was a mixture. 

The rearrangement product (10c) (98%) was separated 
into two crystalline compounds, diastereoisomer A (57 yo), 
m.p. 101" (picrate, m.p. 177"), and diastereoisomer B 
(21y0), m.p. 103" (picrate, m.p. 166"). These two sub- 
stances are believed to be identical with the substances 
described by Millard and Stevens as l-dimethylamino- 
2-phenylbut-3-enyl phenyl ketone, m.p. 100-101" 
(picrate, m.p. 173"), and l-dimethylamino-4-phenylbut- 
3-enyl phenyl ketone, m.p. 101-102" (picrate, m.p. 
165"). Rearrangement of the quaternary salt (9d) 
similarly yields two products (10d) (98%) identified as 
diastereoisomer A (46y0), m.p. 108" (picrate, m.p. 175"), 
and diastereoisomer B (12y0), an oil (picrate, m.p. 178"). 
These two diastereoisomers are considered to be identical 
with substances reported as l-dimethylamino-2-o-tolyl- 
but-3-enyl phenyl ketone, m.p. 107-108" (picrate, m.p. 
180"), and 1-dimethylamino-4-o-tolylbut-3-enyl phenyl 
ketone, an oil (picrate, m.p. 184-185"), respectively. 

Ph T 
/--NMe2 

X 

(1  5) 

Rearrangement of the compounds (9e, f ,  j, and k) gave 
the Stevens [1,2] rearrangement products (11) in addition 
to  the products (10) formed by the [3,2] sigmatropic 
rearrangement. Two factors may be considered as 
having an important role in determining the product 
ratio associated with the [1,2] and [3,2] rearrangements. 
I t  was noted in Part 1 that the proportion of Stevens 
rearrangement was higher in the rearrangement of the 
cinnamylammonium salts. Thus the relative yield of 
the Stevens [1,2] rearrangement product appears to be 
directly related to the stability of the intermediate ylide 
which is itself controlled by the nature of the adjacent 
grouping X. The stability of the ylides (15) should 
decrease in the order X = PhCO > PhC-C > PhCH= 
CH > NO,C,H,ll which is in the order of increasing 
proportion of Stevens rearrangement product. 

The second factor which will influence the relative 
proportions of Stevens [1,2] rearrangement product (1 1) 
is steric interaction in the transition state for the [3,2] 
rearrangement (see Part 1, Scheme 5). Thus in the salts 
(9j and k) in which R1 = R2 = R3 = Me, the increased 
steric interactions will raise the activation energy of the 
transition state associated with the [3,2] rearrangement 
and allow the Stevens [1,2] rearrangement pathway to 
compete rather more effectively. 
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(22) (yield 69%) is of interest in that, in this case, it is the 
phenacyl group rather than a methyl group which 
migrates. This claim5 has been fully confirmed. The 
product (22) previously obtained as an oil has now been 
obtained crystalline. I ts  n.m.r. spectrum showed an 
ABX system assignable to the CO-CHx-CHAHH-CO 
grouping. 

From the results summarised in the Table i t  is clear 
there is a very strong preference for the base catalysed 
rearrangement of the quaternary salts (9) to  take the 
course (9) - (10) associated with [3,2] sigmatropic re- 
arrangement. In  this respect, the behaviour of these 
monoallyl derivatives is identical with that shown by 
diallylammonium cations (1) and allylpropynylam- 
monium cations (2) .l 

During this study it was found that many compounds 
of the type (10) undergo a remarkably facile thermal 
[ 1,3] sigmatropic rearrangement yielding the isomers 
(1 1) .9710 The possibility that  the Stevens rearrangement 
products (11) were produced by a thermal [1,3] sigma- 
tropic rearrangement was considered. However, for 
those reactions yielding ( l le ,  f ,  j, and k), it is clear that  
the [1,3] sigmatropic reaction (10) + (11) is not 
responsible for their formation. No change in product 
ratios with time was observed and the temperatures at 
which an acceptable rate could be established for the 
transformations (lOe, f ,  j ,  and k) ( l le ,  f ,  j, and k) 
are much higher than those a t  which the base catalysed 
rearrangements were carried out. 

The base catalysed rearrangement of dimethylphen- 
acyl-(3-phenylprop-2-ynyl)ammonium chloride (1 6) was 
described l2 as yielding the acetylenic dimethylamino- 
ketone (17). This reaction has been frequently quoted l3 

to  support the view that the 3-phenylprop-2-ynyl group- 
ing migrates directly to give the Stevens [ I  ,2] rearrange- 
ment product. This opinion l2 is not correct. In fact, 
the quaternary salt (16) 'with aqueous sodium carbonate 
at room temperature is transforined in high yield to the 
allene (18). The constitution of the rearrangement 
product was firmly established as the allene (18) from 
spectroscopic and chemical evidence. I ts  i.r. spectrum 
showed bands at  1 935 and 860 cm-l, highly characteristic 
of the >C=C=CH, grouping and aryl-ketone absorption 
(vco 1687 cm-l. Its n.m.r. spectrum showed an ABC 
system ( T A  4.84, TB 4.90, TG 5.14; Jnc  13 Hz; J A G  = 
J A B  = 2 Hz) assignable to the CH&Ij=C=C-CHA-CO 
grouping. Long-range coupling is well authenticated in 
allene derivatives 14a and high values have been re- 
ported 14b for their geminal coupling constants. The 
allene (18) was characterised as a crystalline methiodide 
which showed allenic spectral properties. Catalytic 
hydrogenation of the allene (18) gave the ketone (19) 
characterised as its 2,4-dinitrophenylhydrazone. Now 
that the constitution of the product has been revised to 
the allene (18) we are unable to account for the claim 12 

that  its reduction yields 1,3-dibenzoylpropane. 
The base catalysed transformation (16) -+ (18) could 

formally be considered as a further example of the con- 
certed [3,2] sigmatropic rearrangement .15 However, this 
view may not necessarily be correct. On the present 
evidence,l69l7 the intermediate betaine (20) is more likely 
to be involved in the transformation (16) --t (18). 

One additional example of the Stevens [1,2] rearrange- 
ment which has been examined further is the base 
catalysed rearrangement of dimethyldiphenacyl am- 
monium bromide (21).5 The formation of the product 

Ph. 

0 Ph 

Ph uCHzCH3 P K O  

(19) (2 0) 

The competition between the symmetry allowed [3,2] 
rearrangement and the symmetry forbidden Stevens [I  ,2] 
rearrangement is of mechanistic interest, since the 
activation energies associated with both processes are 
obviously similar. The mechanism of the [1,2] rc- 
arrangement has been the subject of considerable dis- 
cussion and various mechanistic proposals have been 
made.3.119 In particular, emphasis has been placed 
upon the observation of CIDNI' associated with the re- 
arrangement and this has been discussed briefly.28 The 
relationship of these results to  other mechanistic studies 

(PhCOCH .J>MeZk PhCOCH-CH,COPh 
I 

NMe2 

(21 1 122 1 

of the Stevens rearrangement will form the subject of a 
future paper in this series: some discussions have been 
reported in preliminary form.29 I t  is of interest to note 
that a theoretical study 30 of the Stevens rearrangement 
favours a pericyclic antiaromatic concerted process. 

EXPERIMENTAL 

The general experimental directions used are given in 
Part  1 .l 

Diunet~~yl-(3,3-dimethylal ly l )phenacylaun~o~iu~~ Chloride 
(9a) .-NN-Dimethyl-3,3-dimethylallylamine 3 1  ( 15 g) and 
phenacyl chloride (21.2 g )  in ether (250 ml) were heated 
under reflux for 24 h. After cooling, the precipitate was 
collected, and crystallisation from ethyl acetate-methanol 
gave dimethyl-( 3 ,3-di~rnet l~ylaZlyl)p~~enacyla~~noniuu chloride 
(9a) (25 g, 69%) as prisms, m.p. 151" (Found: C, 67.1; H, 
8.1; N, 5.4. C,,H,,ClNO requires C, 67.3; H, 8.2; N ,  
5.2%); T (CF,CO,H) 1.9-2.5 (m, 5 aromatic H), A S ,  

system, ra 4.50, T~ 5.62 [Jau 8 Hz, =CH,.I-C(Hs)2-N], 5.00 

(s, CH,-CO), 6.56 (s, NMe,), and 8.07 and 8.12 (s, two 
vinylic Me). 

+ 

+ 
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Base Catalysed Rearrangement of Dimethyl-(3,3-dimethyl- 

a1lyl)phenacyEammonium Chloride (9a). Formation of 3,3- 
Dimethyl-2-dimethylamino- l-phenylpent-4-en- l-one ( 10a) _-- 
Dimethyl- ( 3,3-dimethylallyl)phenacylammonium chloride 
(5.2 g) in ethanol (50 ml) was mixed with 2~-sodium 
hydroxide (10 ml) and set aside for 1 h. The mixture was 
then extracted with ether (2 x 50 ml) and evaporation 
yielded 3,3-dimethyl-2-dimethylamino- 1 -phenylpent-4-en- 1 - 
one (l0a) (4.4 g, 98%) as a pale yellow oil (Found: C, 78.0; 
H, 9.2; N, 6.0. C15H2,NO requires C, 77.9; H, 9.1; N, 
6.1%); T 2.0-2.2 (m, aromatic H), 2.4-2.7 (m, 3 aromatic 
H), ABX system, TX 3.75, TA 4.97, TB 5.02 ( J A X  17, Jsx  10, 
JAB 2 Hz, CHANB=CHX-), 5.97 ( s ,  CH-CO), 7.62 (s, NMe,), 
8.78 and 8.87 (two s, CMe,). 

kfethiodide ( 12) .-3,3-Dimethyl-2-dimethylamino- l-phenyl- 
pent-4-en-l-one (10a) (1.5 g) and methyl iodide (10 ml) were 
heated under reflux for 12 h. Ether (20 ml) was then added 
and the precipitate was collected and crystallised from 
ether-ethyl acetate-methanol giving 3,3-dimethyl-2-di- 
methylamino- 1-phenylpent-4-en- l-one methiodide (12) (2 g ,  
83%)) asprisnis, m.p. 183" (Found: C, 52.0; H, 6.5; N, 3.8. 
C,,H,,NO,CH,I requires C, 51.5; H, 6.4; N, 3.8%). 

3,3-L)imethyl-l-phenylpent-4-en-l-one (13) .-A mixture 
of 3,3-dimethyl-2-dirnethylamiiio- l-phenylpent-4-en- 1 -one 
rnethiodide (12) (5 g), 2~-sulphuric acid (50 ml), and zinc 
powder (10 g) was steam-distilled until oily droplets ceased 
to appear in the distillate. The organic phase was separ- 
ated, dried (CaCl,), and distillation gave 3,3-dimethyl-l- 
phenylpent-4-~n-l-one (13) (2.2 g, 88y0), b.p. 86-87" a t  1 
mrnHg (Found: C, 83.2; H, 8.3. C13H,,0 requires C, 83.0; 
H, 8.5y0); T 2.0-2.7 (ni, 5 aromatic H), ABX system, TX 

Cl lx - ) ,  7.05 ( s ,  CH,CO), and 8.84 (s, ICMe,). Its 2,4- 
dini trn~l ienyl~~ydrazone crystallised from ethanol as red 
prisnis, 11i.p. 144" (Found: C, 61.7; H ,  5.5; N, 15.0. 
('19HzohT4O4 requires C, 62.0; H, 5.4; N, 15.2%). 

3,3-L~i~~aetl~yl-2-d~metliy~amino-l-phenylpentan- l-one (14). 
- 3,3-Dimethyl-2-dimethylamino- 1-phenylpent-4-en- l-one 
(lOa) (5 g), palladised carbon (5%,  500 mg), and ethanol 
(50 ml) were hydrogenated until 1 mol. equiv. of hydrogen 
hat1 been absorbed. After filtration and evaporation, 
distillation of the residue gave 3,3-dimethyl-2-dimethyZamino- 
1-pl~el.zyl~el.ztan-l-one (14) (4.5 g, 90%) as an  oil, b.p.  94" a t  
0.2 nimHg (Found: C, 77.1; H, 10.1; N, 5.7. C15H,,N0 
requires C, 77.2; H, 9.9; N, 6.0%); T 2.0-2.7 (m, 5 
aromatic H),  6.03 ( s ,  COCH), 7.62 (s, NMe,), 8.92 and 9.02 
(two s, >CMe,), A,X2 system, TA 9.17, T~ 8.54 [JAx  7 Hz, 

(IgX) 2-C ( H A )  31 - 
Base Catalysed Rearrangement of But-2-enyldimethylphen- 

acylamnmnium Bromide (9b). Formation of Diastereoiso- 
viers A and B of 2-0irnetJzylamino-3-mefJ~yl- l-pJ~enylfient-4- 
en-l-one (lob) .-Crotyl bromide (27 g) and NN-dimethyl- 
plienacylamine 32 (32.6 g) in ether (500 ml) were heated 
under reflux for 24 h. The ether was decanted from the 
precipitated gum which was dissolved in water (100 ml) 
and shaken with ether (2 x 100 ml). Aqueous 10N-sodium 
hydroxide was added to the aqueous layer and after 2 h a t  
room temperature the solution was extracted with ether 
( 2  x 100 ml) and the ethereal extracts were shaken with 
SN-hydrochloric acid (2 x 50 ml). Neutralisation with 
1 ON-sodium liytlroxide followed by extraction with ether 
(2 x 100 ml), evaporation, and distillation of the residue, 
yielded 2-diinetlcylamino-3-methyl- 1 -phenylpent-4-en- 1 -one 
(lot)) as a iiiisture of diastereoisomers A and R (20 g, 960/,), 

3,3-Dimet?~y1-2-dimethylamino- l-phenylpent-4-en- l-one 

4.00, TA 5.05, TI{ 5.08 ( Jax  18, J R X  10, J A B  1.5 Hz, CH*Hn= 

b.p. 143-145' a t  11 mmHg (lit.,7 145---150° a t  18 mmHg), 
T 1.9-2.7 (m, 5 aromatic H), 3.7-5.3 (m, CH=CH,), ca. 6.00 
(m, COCHNMe,), 6.8-7.3 (m, CH,CH), 7.67 (s, NMe,), and 
8.89 and 9.13 (two d, J 7 Hz, non-equivalent Meof diastereo- 
isomers A and I?). 

CinnamyldimethylphenacylammonizkvPz Bromide (9c) .-NN- 
Dimethylphenacylamine (1 7.3 g) and cinnamyl bromide 
(19.7 g )  in ether (500 ml) were heated under reflux for 12 h. 
After cooling, the precipitate was collected and crystallis- 
ation from ether-ethyl acetate-methanol gave cinnamyl- 
dimethylphenacylammonium bromide (9c) (28 g, 74%) as 
prisms, m.p. 156' (lit.,? 159"); T (CF,CO,H) 1.9-2.9 (m, 
5 aromatic H), ABX, system, TA 2.97, TB 3.60, TX 5.49 [ J A B  

t 

16, J R X  7 Hz, P~CHA=CHR-C(H~),-N], 4.92 (s, CH,-CO), 
+ 

and 6.48 (s, NMe,). 
Base Catalysed Rearrangement of Cinnamyldimethylphen- 

acylammonium Bromide (9c) . Formation of Biastereoisomers 
A and B of 2-Dimethylamino- 1,3-diPhenylpent-4-en-l-one 
( 1 Oc) .-A solution of cinnamyldiniethylphenacylammoniuni 
bromide (9c) ( 5  g) , water (50 ml), and 2~-sodium hydroxide 
solution (20 ml) was kept a t  60-70" for 15 min, cooled, and 
extracted with ether (2 x 50 ml). Evaporation yielded a 
yellow crystalline residue (3.6 g, 98%) which was fractionally 
crystallised from light petroleum (b.p. 60-80") giving 2-di- 
methylamino- 1,3-diphenylPent-4-en- l-one (diastereoisomer A )  
(2.2 g, 57%) as pale yellow needles, m.p. 101" (lit.,7 100- 
101"); T 2.2-3.0 (m, 10 aromatic H), ARMXY system, 
T A  4.82, TB 4.87, TM 3.66, TX 5.95, ~y 5.34 ( J A B  2, JAM 10, 
J B M  17, J M X  8, Jxy 11 Hz, CH*HB=CH,-CHx-CHy-CO), 
and 7.58 ( s ,  NMe,). The picrate crystallised from ethanol 
as yellow prisms, m.p. 177' (lit.,' 173") (Found: C, 59.2; 
H ,  4.6; N, 11.1. C,,H,,N,O, requires C, 59.1; H, 4.7; 
N, 11 .OYo).  Concentration of the mother liquors gave 2-di- 
methylamino- 1,3-diphenylpent-4-en- l-one (diastereoisomer B)  
(0.8 g, 21%) as yellow prisms, 1n.p. 103" (lit.,? 101-102"); 
T 1.9-2.8 (m, 10 aromatic H) ,  ABMXY system, T~ 5.08, 

J b I x  7, J X Y  11 Hz, CHAHB=CHM-CH~-CH~-CO), and 7.80 
(s, NMe,) . The picrate crystallised from ethanol as yellow 
prisms, m.p. 166" (lit.,' 165") (Found: C, 59.0; H, 4.8; N, 
10.9. C25H24N408 requires C, 59.1; H, 4.7; N, ll.Oyo). 

Dimet hylphenacyl- [ 3- (o-tolyl) prop-2 -enyl] ammonium Bro- 
mide (9d) .-NN-L)imetliylphenacylaniine (7.7 g) and 3-(0- 
tolyl)prop-2-enyl bromide 33 (10 g) in ether (250 ml) were 
heated under reflux for 12 h. After cooling, the precipitate 
was collected and crystallised from ethanol-ether giving 
dime thylphenacyl- [ 3- (o- tolyl) prop-2-enyl] ammonium bro- 
mide (9d) (13 g, 78y0), m.p. 143" (lit.,' 150-151"); 
T (CF,CO,H) 1.9-3.0 (m, 9 aromatic H), ABX, system, 

C(Hx)2-N], 4.90 ( s ,  COCH,-N), 6.45 ( s ,  NMe,), and 7.78 ( s ,  
aromatic Me). 

Base Catalysed Rearrangement of Dimethylphenacyl-[3- (o- 
tolyl)prop-2-enyl]ammonium Bromide (9d). Formation of 
Diastereoisomevs A und B of 2-Dimethylamino- l-phenyl-3- (o- 
tolyl)pent-4-en-l-one (10d) .-2~-Sodium hydroxide (10 ml) 
was added to  a solution of dimethylphenacyl-[3-(o-tolyl)- 
prop-2-enyl]amnioniuni bromide (9d) (5 g) in ethanol (50 tnl) 
and the mixture was set aside for 3 h .  Extraction with 
ether (2 x 50 ml) and evaporation gave a yellow oil (3.8 g, 
97yo)which was fractionally crystallised from light petroleum 
(b.p. 60--S0°) giving S-dimethylamino- l-phenyl-3-(o-tolyl)- 
pent-4-en- l-one (diastereoisomer A )  (1.8 g, 46%) as thick 
yellow prisms, n1.p. 108" (lit.,? 107-108"); T 1.9-3.0 (m, 

TB 5.15, TM 4.09, ~g 5.91, TY 5.31 ( J A B  2, J B M  10, JAM 17, 

TA 1.9-3.0,  TI^ 3.75, TX 5.44 [ J A R  16, J R X  7 Hz, CHA=CHIj- 
+ + i 
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9 aromatic H), ABMXY system, TA 5.18, TB 5.16, TM 4.26, 
TX 5.78, TY 5.23 (JAR 1, JAM 18, JBM 10, JMX 7, JXY 10.5 Hz, 
CHAHB=CH~-CHx-CHy-CO), 7.60 (s, aromatic Me), and 
7.82 (s, NMe,). The picrate crystallised from methanol as 
yellow needles, m.p. 175" (lit.,7 180') (Found: C, 59.9; H, 
4.7; N, 10.9. C2,H,,N40, requires C, 59.8; H, 5.0; N, 
10.7%). Evaporation of the mother liquors yielded 2-di- 
methylamino- l-phenyl-3-(o-tolyl)pent-4-en- l-one (diastereo- 
isomer B )  (0.6 g, 12%) as a yellow oil; T 2.2-3.2 (ni, 9 
aromatic H), ABMXY system, 'tA 5.07, ztH 4.99, TM 3.80, 
TX 5.74, TY 5.34 (JAR 2, JAM 17, JBM 11, JMX 7.5, Jxy 11 Hz, 
CHAH,,CH,-CHx-CH,-CO), 7.67 (s, NMe,), and 7.70 (s, 
aromatic Me). The picrate crystallised from ethanol as 
yellow prisms, m.p. 178" (lit.,7 184-185') (Found: C, 59.9; 
H ,  5.0; N, 10.5. C,,H26N40, requires C, 59.8; H, 5.0; N, 
10.70/,). 

Dimethyl- (3,3-dimethylallyl) -(p-nitrobenzyl) ammonium 
Bromide (9e) .--NN-Diniethyl-3,3-dimethylallylamine (10.3 
g) and p-nitrobenzyl bromide (21.6 g) were mixed in ether 
(250 ml) and after 2 h the precipitate was collected. 
Crystallisation from ethanol-ether gave dimethyl-( 3,3-di- 
methylally1)-(p-nitrobenzy1)ammonium bromide (9e) (22 g, 
70y0), m.p. 160" (Found: C, 51.3; H, 6.6; N, 8.4. C,,H,,- 
BrN,O, requires C, 51.1; H, 6.4; N, 8.5%); n.m.r. 
(CF,CO,H) : AA'BB' system, TA 1.53, TB 2.10 ( J A B  7.5 Hz, 
4 aromatic H) ,  AX, system, TA 4.40, TX 5.78 [JIIX 7 Hz, 

'C=CHA-C(Hx),], / 5.27 ( s ,  ArCH,-N), 6.85 ( s ,  NMe,), and 
7.98 and 8.08 (two s, vinylic Me). 

Base Catalysed Rearrangement of Bimethyl- (3,3-dimethyl- 
al1yl)- (p-nitrobenzy1)ammoniurn Bromide (9e). Formation 
o j  4- Dimetkylarnino- 3,3-dimethyl-4- ( p-nitvophenyl) but- 1 -ene 
( 1 0e) and 6-Dinzetlzylamino-2-nzethyZ-5- (p-nitropheny1)pent- 
2-ene (1 le) (with D. J .  Yarrow) .-Sodium methoxide solu- 
tion prepared from sodium hydride (0.36 g),  dimethyl 
sulphoxide (25 nil), and methanol (2 ml) was added during 
10 min at room temperature to  a stirred solution of di- 
niethyl- (3,3-dimethylallyl) - (p-nitrobenzyl) ammonium bro- 
mide (5 g) in dimethyl sulphoxide (75 ml). After the 
addition was complete, the solution was diluted with water 
and extracted with ether (2 x 7 5  nil). The extracts were 
shaken with 5~-hydrochloric acid (50 ml) and neutralisation 
of the aqueous phase with 10N-soclium hydroxide, extraction 
with ether (2 x 50 nil), and evaporation of the ethereal 
extracts yielded a brown oil (2.0 g, 540/) which was fraction- 
ated by preparative t.1.c. (silica gel, chloroform-ether, 1 : 1)  
giving fraction ( i )  (higher RF Component) and fraction (ii) 
(lower RF component). 

Fraction (i) (32y0), a yellow oil, was 5-dinzethylamino-2- 
methyl-5-(p-nitrophenyl)pent-2-ene (1 le) ; n.ni.r. 1 AA'BB' 
system, zA 1.82, TI< 2.54 (JAJi 8 Hz, 4 aromatic H), AMNX 
system, TA 6.05, TB~,TN 7.3-7.7, TX 6.7 1 (JAM, J , Z N  7, J&fx 5, 
J N ~  8 Hz, =CH,~-CH~~I~-CHX-NMe,),  7.77 ( s ,  NMe,), and 
8.40 and 8.57 (two s, two vinylic Me). I ts  picrate crystal- 
lised from ethanol as yellow prisms, m.p. 148" (Found: C, 
50.1 ; H, 4.8; N, 14.8. C2,,H2,N5O9 requires C, 60.3; H, 
4.9;  N, 14.7%). 

Fraction (ii) (21 yo), a yellow oil, was 4-dimethylamino- 
3,3-dimeihyl-4-( p-nitrophenyl) but- l-ene n .in .r,  : 
AA'BH' system, TA 1.82, "ig 2.55 (JAR 9 Hz ,  4 aromatic H) ,  
ABX system, TA 4.90, TJ{  4.95, zx 3.74 (J9H 2, J A X  10, Jns 
17 H z ,  CHAHB=CH~), 6.65 (s, ArCH), 7.82 (s, NMe,), and 
8.88 and 9.05 (s, >CMe,). It was characterised as the picrate 
which crystallised from ethanol in yellow needles, m.p. 145" 
(Found: C, 50.0; H, 4.7; N, 14.9. C20H,,N,0, requires C ,  
50.3; H, 4.9; N, 14.7%). 

i + 

( 1 0e) ; 

Cinnamyldimethyl- (p-nitrobenzyl) ammonium Bromide ( 9f) 
(with K. Reynard) .-NN-Dimethylcinnamylamine (12 g) 
and p-nitrobenzyl bromide (16.2 g) in methyl cyanide (10 
ml) were heated under reflux for 30 min, cooled, and diluted 
with ether (200 ml). The precipitate was collected and 
crystallisation from ethanol-ethyl acetatc gave cinnamyl- 
dimethyl-(p-nitrobenzy1)ammonium bromide (9f) (25 g, 86%) 
asprisms, m.p. 192" (Found: C, 57.6; H, 5.8; N, 7.6; Br, 
21.4. Cl,H,lBrN,O, requires C, 57.3; HI 5.6; N, 7.4; Br, 
21.2%); n.m.r. (CF,CO,H): AA'BB', TA 1.49, TB 2.06 
(JAB 8.5 Hz, 4 aromatic H), 2.3-2.7 (m, 6 aromatic H), 
ABX, system, -rA 2.83, -rB 3.50, -rx 5.66 [JAB 16, JBY 7 Hz, 

CHA=CHU-C(Hx),], 5.15 (s, CH,-N), and 6.73 ( s ,  K&Ie2). 
Base Catalysed Rearrangement of Cinnamyldimethyl-(p- 

nitrobenzy1)ammonium Bromide (Bf) .  Formation of Di- 
astereoisomers A and B of 4-Dinzethylarnino-4-(p-nitrophenyl) - 
3-phenylbut-l-ene (10f) and 4-Diwzethylamino-4-(p-nitro- 
pheny1)-l-phenylbut-l-ene (1 If).-Sodium rnethoxide solu- 
tion prepared from sodium hydride (360 mg), dimethyl 
sulphoxide (20 ml), and methanol was added dropwise 
during 10 min at room temperature to  a stirred solution of 
cinnaiiiyldimethyl-(p-nitrobenzy1)ammoniurii bromide (9f) 
(24 g) in dimethyl sulphoxide (200 nil). Dilution with water 
and extraction with ether (3 x 150 nil) gave extracts which 
were shaken with 2N-hydrochloric acid (2 x 100 nil). 
Neutralisation of the acidic extracts with 10N-sodium 
hydroxide, extraction with ether (3 x 150 ml), and evapor- 
ation of the ethereal extracts gave a yellow oil (15.1 g, 
80%) which was separated by preparative t.1.c. [silica gel, 
benzene-cliloroform-ether (1 : 1 : l)] into three fractions. 

Fraction (i) (31 yo), a yellow oil, was 4-dimethylurnino- 
4-(p-nitrophenyl)-3-phenylbut- l-ene (10f) (diastereoisonier A ) ,  
T 1.9-3.0 ( i n ,  9 aromatic H), ABMXY system, zA 5.02, 

JbIx 7, JXu 9 Hz, CHAH~=CHII1-CH~-CHY-NN1e~), and 7.83 
(s, NMe,). It was characterised as the picrate, which 
crystallised from acetic acid as yellow prisms, m.p. 186" 
(Found: C, 54.6; H, 4.2; N, 13.2. C,4H23N,0, requires C, 
54.9; H, 4.4; N, 13.3%). 

Fraction (ii) (30%)), a yellow oil, was 4-dimethyZamino- 
4-(p-nitropheny2)-3-phenyZbut-l-ene ( 10f) (diastereoisonier B ) ,  
n.m.r.: AA'BB' system, z,y 1.91, 71% 2.80 ( J A B  8.5 Hz,  4 
aromatic H), 2.90 (s, 5 aromatic H), ABMXY system, -rlL 

JIiM 17 Hz, Cr?rAH,=CH,,-CHx-CH,), and 7.78 (s, NMe,). 
It was characterised as its picrate which crystallised from 
ethanol as yellow needles, m.p. 184" (Found: C, 65.0; H, 
4.5; N, 13.3%). 

Fraction (iii) ( 19yo), a yellow oil, was 4-dimethylamino- 
4-(p-nitrophenyZ)-l-~henylhut-l-ene ( 1  If) ; n.m.r. : AA'BB' 
system, zA 1.79, zFi 2.53 (JtiB 8.5 Hz, 4 aromatic H), 2.75br 
(s, 5 aromatic H), ABMNX system, T~~ 3.66, T~~ 4.10, ~ ~ ~ , z ~  

7.2-7.5, ~x 6.58 (JAH 15.5, J m t  = Jnx  = 7, JMX 6,  J N X  8 Hz, 
CH~-CHR-CIIlllHN-CH~-NMe,), and 7.78 (4, KMe,). I t  
was characterised as the picrate which crystallised from 
ethanol as yellow needles, m.p. 110" (Found: C, 54.6; H, 
4.2; N, 13.1.  C,,H,,N,O, requires C, 54.9; H, 4.4; N, 
13.3%). 

Acetonyldimethyl-( n,3-dimetIiylallyl)anznzonium Chloride 
(9g) .-NN-L>iniethyl-3,3-dimethylallylaniine ( 12.7 g) and 
cliloroacetone (10.4 g) in methyl cyanide (200 ml) were 
heated uiidcr reflux for 10 min, cooled, and ether (200 ml) 
was added. The hygroscopic precipitate (18 g, 790/,) was 
collected, waslied with ether (3 x 20 ml), and stored in a 
desiccator over potassium hydroxide. The extreme de- 

+ i 

t i 3  5.08, TM 4.10, TX 5.99, ~y 6.32 ( J A B  1 ,  J A M  10, JBBI 17, 

4.80, TB 4.85, T ~ I  3.4-4.0, TX,T~ 5.9-6.1 ( J a R  2, J.431 10, 
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liquescence of acetonyldimethyl- (3,S-dimethyla2lyl)amvnonium 
chloride (9g) precluded analysis; n.m.r. (CF,CO,H) : AX, 
system, TA 4.60, TX 5.80 [JAX 8 Hz, >C=cHA-C(H,),-], 6.80 

( s ,  NMe,), 7.68 (s, CH,CO), and 8.07 and 8.15 (two s, vinylic 
Me). 

Base Catalysed Rearrangement of Acetonyldimethyl-( 3,3- 
dimethylallyl) ammonium Chloride (9g). Formation of 
4,4-Dimethyl-3-dimethylaminohex-5-en-2-one ( log)  ON ON- 
Sodium hydroxide (15 ml) was added a t  room temperature 
to a solution of acetonyldimethyl-( 3,3-dimethylallyl)- 
ammonium chloride (9g) (16 g) in water (20 ml) and after 
1 h the mixture was extracted with ether (2 x 50 nil). 
Evaporation of the ethereal extracts gave 4,4-dimethyl- 
3-dimethylawinohex-5-en-2-one (log) (7.9 g, 60%) as an oil, 
b.p. 74" at 10 mmHg (Found: C, 71.3; H ,  11.4; N, 8.2. 
Cl,HIDNO requires C, 71.0; H, 11.2; N, 8.3%); n.m.r.: 
ABX system, 7.k 5.01, T B  5.03, TX 3.87 ( J A B  2, JAX 18, Jnx 
10.5 Hz, CHAHH=CH~), 6.94 ( s ,  COCH), 7.55 ( s ,  NMe,), 7.90 
( s ,  CHJO), and 8.88 and 8.92 (two s, lCMe,). It was 
characterised as the picrate which crystallised from ethanol 
as yellow needles, m.p. 114" (Found: C, 47.4; HI 5.2; N, 
13.9. C,,H,,N,O, requires C, 48.2; H,  5.2; N, 14.1%). 

Dimethyl- (3,3-dimethylallyl) - ( l-methoxycarhonylmethyl) - 
ammonium Bromide (9h) .-Methyl bromoacetate (30.6 g) in 
ether (200 ml) was added dropwise at room temperature to 
a stirred solution of NN-dimethyl-3,3-dimethylallylarnine 
(20.6 g) in ether (250 ml). The precipitate was collected 
and crystallisation from ethanol-ether gave dimethyl-( 3,3- 
dimethylaZly1) - ( 1 -methoxycarbonylmethyl) ammonium bromide 
(9h) (46 g, 89%) as prisms, m.p. 149" (Found: C, 44.9; HI 
7.5; N, 5.0. C,,H,,BrNO, requires C, 45.1; H, 7.5; N, 
5.3%); n.m.r. (CF,CO,H): AX, system, TA 4.55, TX 5.77 

+ 

[Jax 7.5 H Z ,  >C=CHA-C(H,),-~], 5.78 ( s ,  COCH2-h), 6.07 
+ 

(s, CO,Me), 6.65 (s, NMe,), and 8.03 and 8.12 (two s, vinylic 
Me). 

Base Catalysed Rearrangement of Dimethyl- (3,3-dimethyl- 
allyl) -( 1-methoxycarbonylmethyl) ainnzonium Bromide (9h). 
Formation of Adethyl 3,3-Dimethyl-2-dimethylaminopent-4- 
enoate ( 10h) .-Dimethyl-(3,3-dimethylallyl)-( l-methoxy- 
carbonylmethy1)ammonium bromide (9h) (7.0 g) in dimethyl 
sulphoxide (60 ml) was added to a solution prepared from 
sodium hydride (1.2 g), dimethyl sulphoxide (60 ml), and 
methanol. After 30 min the mixture was diluted with 
water and extracted with ether (2 x 100 ml). The ethereal 
extracts were shaken with 2~-sulphuric acid (2 x 50 ml) 
and the acidic extracts were neutralised with l0N-sodium 
hydroxide and extracted with ether (2 x 100 ml) . Evapor- 
ation of the ethereal extracts gave an oil which on distillation 
yielded methyl 3,3-dimethyl-2-diwethylarninopent-4-enoate 
(10h) (4.3 g, 93y0), b.p. 82" at 13 mmHg (Found: C, 64.9; 
H, 10.0; N, 7.6. C,,H,,NO, requires C, 64.9; H, 10.3; 
N, 7.6%); n.m.r. : ABX system, ZA 4.98, TB 5.00, T~ 3.84 
(JAR 2, JAX 18, Jsx 10 €32, ;CHAHB=CHX-), 6.30 (s, 
CO,Me), 7.03 (s, COCH,), 7.65 (s ,  NMe,), and 8.85 and 8.90 
(two s, >CMe,). 

ammonium Bromide (9j) .-Methyl 2-bromopropionate ( 16.7 
g) and NN-dimethyl-3,3-dimethylallylamine (1 1.3 g) were 
mixed in methyl cyanide (25 ml) and set aside for 12 h. 
After dilution with ether (250 ml), the precipitate was 
collected and washed with ether (3 x 25 ml) giving dimethyl- 
(3,3-dimethylaElyl) - ( 1-methoxycarbonylethyl) ammonium bro- 
mide (9j) (23 g, 82y0), m.p. 119" (Found: C, 47.4; H I  7.8; 
N, 4.8. C,IH,,BrNO, requires C, 47.1; H, 7.9; N, 5.0%); 

Dimethyl- (3,3-dimethylallyl) - ( l-methoxycarbonylethyl) - 

n.m.r. (D,O): AX, system, T~ 4.46; TX 5.82 [ J A X  7.5 Hz, 

C@CHA-C(H,),], 6.05 (s ,  CO,Rle), 6.75 (s, NMe,), and 8.03 
and 8.12 (two s ,  HCZCMe,). 

Base Catalysed Rearrangement of Dimethyl-( 3,3-dimethyl- 
ally1)- ( l-ntethoxycarbonylethy1)ammonium Bromide (9j). 
Formation of Methyl 2-Dimethylamino- 2,3,3-trimet hylpent- 
4-enoate ( 1 Oj)  and Methyl 2,5-Dimethy1-2-dimethylaminohex- 
4-enoate (1 l j )  .-Dimethyl-(3,3-dimethylallyl)-( l-methoxy- 
carbonylethy1)ammonium bromide (91) (12.4 g) in dimethyl 
sulphoxide (25 ml) was added at room temperature to a 
solution of sodium methoxide prepared from sodium hydride 
(1.8 g), dimethyl sulphoxide (25 ml), and methanol. After 
12 h, the mixture was diluted with water and extracted with 
ether (2 x 75 ml). The ethereal extracts were shaken with 
2~-hydrochloric acid (2 x 50 ml) and the acidic extract was 
neutralised with 10N-sodium hydroxide and extracted with 
ether (2 x 75 ml). Evaporation of the dried ethereal 
extracts yielded an oil (7.9 g, 94%) which was separated by 
preparative t.1 .c. [silica gel, benzene-chloroform-ether 
(1 : 1 : l ) ]  into two fractions. 

Fraction (i) (88y0) ,  an oil, was methyl 2-dimethylamino- 
2,3,3-trimethylpent-4-enoate ( l O j ) ,  n.m.r. : ABX system, 

CHAH,=CHX-), 6.27 (s, CO,Me), 7.78 ( s ,  NMe,), 8.83 (s, 
>CMe,) , and 8.92 (s, O=C-C-CH,) . The picyate crystallised 
from benzene as yellow prisms, m.p. 120" (Found: C, 47.8; 
13, 5.4; N, 13.3. C,,H,,N,O, requires C, 47.7; H, 5.6; N, 
13.1 yo). 

Fraction (ii) (6%)) an oil, was methyl 2,5-dimethyZ-2-di- 
methylaminohex-4-enoate (1 l j )  ; n.1n.r. : AX, system, zA 

7.72 (s, NMe,), 8.28br and 8.38br (two s, =CMe,), and 8.72 
(s, O=C-C-CH,). The picrate crystallised from benzene as 
yellow prisms, m.p. 119" (Found: C, 47.8; HI 5.4; N, 13.2. 
Cl,H24N40s requires C, 47.7; €I, 5.6; N, 13.1%). 
Dimethyl-(3,3-dimethylallyl)-( 2-methyl~henacy2)ammonium 

Bromide (9k) .-3,3-Dimethylallyl bromide 34 (14.9 g) in 
methyl cyanide (10 ml) was added to  a solution of 2-di- 
methylaminopropiophenone 35 ( 17.7 g)  in methyl cyanide 
(15 ml) with cooling, and the solution was set aside for 1 h. 
Ether (200 ml) was added and the precipitate was collected. 
Crystallisation from ethyl acetate-methanol gave dimethyl- 
(3,3-dimethylallyl) - (2-methylphenacyl) ammonium bromide 
(9k) (28 g, 86y0), m.p. 127" (Found: C, 58.9; H,  7.3; N, 
4.4. C,,H,,BrNO requires C, 58.9; H,  7.4; N, 4.3y0), 
T (D,O) 2.0-2.7 (m, 5 aromatic H), ABX system, T~ ca. 4.7, 

T A , T ~  5.6-6.2 (=CH~-CMAHB-N), AX, system, T A  4.67, 

NMe,), and 8.64 and 8.71 (two s, =CMe,). 
Base Catalysed Rearrangement of Dinzet~Lyl-(3,3-dimet~iyl- 

allyl) - (2-methylphenacyl) ammonium Bromide (9k) . Form- 
ation of 2-Dimethylamino-2,3,3-trimethyl- 1-phenylpent-4-en- 
l-one (10k) and 2,5-DimethyZ-2-dimethyZamino- l-phenylhex- 
4-en-l-one (1 lk)  .-1ON-Sodium hydroxide (6 ml) was added 
to a solution of dimethyl-( 3,3-dimethylallyl)-(2-1nethyl- 
phenacy1)ammonium bromide (9k) (9.8 g)  in water (50 ml) 
and after 1 h the mixture was extracted with ether (2 x 50 
ml) . The ethereal extracts were shaken with 2~-sulphuric 
acid (2 x 50 ml) and the acidic extract was neutralised with 
10N-sodium hydroxide and extracted with ether (2 x 50 
nil). Evaporation of the ethereal extract gave a dark 
yellow oil (7.0 g, 95%) which was shown by n.m.r. to consist 
of 2-dimethylamino-2,3,3-trimethyl- I-phenylpent-Cen- I-one 

C=CHA-C(Hx)2-], AX, system, TA 5.52, T X  8.24 (JAX 7 Hz, 
+ 

~g 4.95, TB 4.98, T, 3.70 ( J A B  2, J A X  18, J R X  10 Hz, 

4.94, Tx 7.59 [JAX 7.5 Hz, C=Cff~-C(ffx),-], 6.28 (S, CO,Me), 

+ 

TX 8.44 [Jax 7 HZ, CffA-C(HX),], 6.70 and 6.77 (two S ,  
+ 
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(10k) (40%),  T 1.4-2.8 (m, 5 aromatic H), ABX system, 
TA,ZB 4.9-5.3,  TX ca.  3.8 (CH~=CHAHB), 7.63 (s, NMe,), 
8.62 (s, CH,-C-NMe,), and 8.93 and 8.98 (two s,  )CMe,), 
and 2,5-dimethyl-2-dimethyEamino- 1 -phenylhex-4-en- l-one 
( I l k )  (60y0) ,  T 1.4-2.8 (m, 5 aromatic H), ABX system, 

7.71 (s, NMe,), 8.45 and 8.72 (two s, =CMe,), and 8.82 (s, 
CH3-C-NMe,). Attempts to separate this mixture were 
unsuccessful. 

D imethylphenacyl- (3-phenylprop-2-ynyl) ammonium Bro- 
mide ( 16) .-NN-Dimethyl-3-phenylprop-2-ynylamine 313 
(15.9 g) and phenacyl bromide (19.7 g) in ether (150 ml) 
were heated under reflux for 4 h. The precipitate was 
collected and crystallisation from ether-ethyl acetate gave 
prisms of dimethylphenacyl-(3-phenylprop-2-ynyl)ammon- 
ium bromide (16 )  (30 g, say0), m.p. 160" (1it.,l2 162"); 
T (CF,CO,H) 1.8-3.2 (m, 10 aromatic H) ,  4.75 (s, CO-CH,), 

5.13 (s, C-C-CH,), and 6.37 ( s ,  NMe,). 
Base Catalysed Rearrangement of Dimethylphenacyl-( 3- 

phenylprop-2-yny1)ammonium Bromide ( 16).  Formation of 
2-Dimethylamino- II3-diphenylpenta-3,4-dien- l-one (18)  .- 
Sodium carbonate solution ( l o % ,  20 ml) was added t o  
a solution of dimethylphenacyl- (3-phenylprop-2-yny1)- 
ammonium bromide (16)  (3.58 g) in water (10 ml) and the 
mixture was set aside for 1 h, then extracted with ether 
(2 x 50 ml). The ethereal extracts were shaken with 
2~-hydrochloric acid (2 x 50 ml) and the acidic extract was 
neutralised with aqueous sodium carbonate solution (10%) 
and extracted into ether (2 x 60 ml). Evaporation of the 
dried ethereal extracts yielded Z-dimethylamino- 1,3-diphenyl- 
penta-3,4-dien-l-one (18)  (2 .3  g, 83%), a yellow oil, vnlax. 
(liquid film) 1935 ,  1687 ,  and 860 cm-l; z 1.9-2.8 (m, 
10 aromatic H), ABC system, TA 4.84, ZB 4.90, TC 5.14 
(JAB = JAG = 2,  JBc 13 Hz, CHA=C=CHBH~), and 7 .43  
(s, NMe,). It was characterised as its methiodide which 
crystallised from ethyl acetate as prisms, m.p. 137" 
(decomp.) (Found: C, 57 .1 ;  H, 5 . 3 ;  N, 3.3.  C,,H,,INO 
requires C, 57.3;  H, 5 . 3 ;  N, 3.3%);  z (CF,C02H) 1.7-2.7 
(m, 10 aromatic H), 3.35 (s, COCH), AB system, TA 4.65, 
T B  4.45 ( J A B  15 Hz, C=C=CHAHB), and 6.45 (s, NMe,). 

Hydrogenation of 2-Dimethylamino- 1,3-diphenylpenta-3,4- 
dien-l-one (18). Formation of 1,3-Diphenylpentan-l-one 
( 19) .- 2-Dimethylamino- 1,3-diphenylpenta-3,4-dien- l-one 
(18)  (1 .3  g), palladised carbon (5%, 500 mg), and ethanol 
(10 ml) were stirred under hydrogen at room temperature 
until three molar equivalents (315 ml) had been absorbed. 
Filtration and evaporation gave a brown oil (1.2 g) which 
was dissolved in methanol (10 ml) and added to an excess 
of an acidic solution of 2,4-dinitrophenylhydrazine. The 
precipitate was collected and crys'tallised from acetic acid 
giving 1, S-diphenylpentan- 1-one 2,4-dinitrofihenylhydrazone 
(1 .5  g, 72%) as red needles, m.p. 161" (Found: C ,  66 .0 ;  H, 
5 . 0 ;  N, 13.5. CZ3H,,N4O, requires C, 66.0;  H, 5 . 3 ;  N, 
13.4%); z -1 .23 (s, NH), AMX system, T A  0.92,  TM 1.7, 
zX 2.05 [JAM 2, .JMX 9 Hz, 2,4-(N0,),C,H3], 2.1-2.9 (m, 
10 aromatic H), and ABCM,X3 system, TA,  ZB, zc 6 . 6 - 7 . 3 ,  

C(HM),-C(HX)31. 
Dimethyldiphenacylammonium Bromide ( 2  1) .-Phenacyl 

bromide (19.9 g )  and NN-dimethylphenacylamine (16.3 g) 
in ether (200 ml) were heated under reflux for 12 h. The 
precipitate was collected and crystallisation from ethanol- 
ether gave dimethyldiphenacylammonium bromide (2 1) 
(24 g, 66%) as prisms, m.p. 158" (lit.,37 159-161"); 

ZX 5.15, TA,TB 7.3-7.7 ( J A X  = Jsx = 7 Hz, 'CHX-CHAHB), 

+ 

Z M  7.8-8.3, TX 9.17 [ J M ~  = JCM = 7 Hz, CHAHB-CHG- 

T (CF,CO,H) 1.8-2.7 (m, 10 aromatic H), 4.28 (s, two 

CO-CH,), and 6.29 (s, NMe,). 
Base Catalysed Rearrangement of Dimethyldiphenacyl- 

anamonium Bromide ( 2  1). Formation of 2-Damethylamino- 
1,4-diphenylbutane-l,4-dione ( 2 2 )  (with E. Dickinson) . - 4 ~ -  
Sodium hydroxide ( 10ml) was added to dimethyldiphenacyl- 
ammonium bromide (21)  (8  g) in water (20 ml) and after 2 h 
the mixture was extracted with ether ( 2  x 75 ml). The 
ethereal extracts were shaken with %-hydrochloric acid 
( 2  x 50 ml) and the acidic extract was neutralised with 
lON-sodium hydroxide and extracted with ether (2 x 75 
ml). Evaporation of the dried extracts yielded a dark oil 
which crystallised from light petroleum (b.p. 60-8O0) giving 
2-dimethylamino-1,4-diphenylbutane-1,4-dione (4 .8  g, 69%) 
as prisms, m.p. 63" (lit.,5 previously reported as an oil) 
(Found: C, 76 .9 ;  H, 6 . 7 ;  N, 4 .8 .  C,,H,,NO, requires C, 
7 6 . 9 ;  H, 6 .8 ;  N, 5 .0%);  z 1.8-2.8 (m, 10 aromatic H) ,  
ABX system, TA 6.23,  TB 6.85, TX 5.10 (JAB 17, J R X  4, J A X  
10 Hz, CHX-CHAHB), and 7.68 (s, NMe,). It gave a 
picrate which crystallised from ethanol as yellow prisms, 
m.p. 125" (lit.,5 128-130"). 

We thank the S.R.C. for the award of a Postdoctoral 
Fellowship (T. L.). 
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