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Abstract—N-Aryl-a,a

are formed from N-aryl-alkylaryketimines with N-chloro suc-

-dichloroalkylarylketimines
cinimide in carbon tetrachloride. Reaction of N-1+2,2-dichior-J-arylpropylidenc)anilines with sodium methoxide
the latter compounds formally involves migration of the notrogea atom from the 1- to the 3-position. The reaction
-dichloroakkylarylketimines

of higher substituted N-aryl-a.a

with sodium methoxide leads mainly to a-chloro-a,8-

unsaturated ketones. In the case of long-chain a,a-dichloroketimines, a formal y-functionalization was observed.

The reaction mechanisms are discussed in detail.

During the last 5 years, contributions from our labora-
tory described the synthesis and reactivity of a-halo-
mwdlmmocompounds Inthure?ecta-halodenva-
tives of ketimines‘ and aldimines’® have been in-
vestigated but no extensions have been made to the field
of a-halomines having aryl substituents in the carbon
chain. Now we want to report our findings on the syn-
thesis of a new class of a-halogenated imines, i.e. N-aryl
a,a-dichloro arylketimines 4.

Synthesis of N-aryl a,a-dikaloalkylarylketimines
Imines have been conveniently halogenated in the
a-posmonofthecarbon-muogendoublebondbyuumg
N-halosuccinimide in carbon tetrachloride.”™® Analo-
gously, N-1{1-arylalkylidene)anilines 3, obtained from
aromatic ketones 1 and anilines 2,'® react with two
equivalents N-chlorosuccinimide in carbon tetrachloride
to afford N-1-(2,2-chloro-1-arylalkylidene)anilines 4. As
only one a-carbon atom is bearing hydrogen atoms, no
side reactions were observed and compounds 4 were
obtamequuannmnveyleldmallum(Scheme 1).
The only result prevtously reported conccrmng the
halogenation of aromatic ketimines is the reaction of
N-aryl arylbenzylketimine derivatives (3; R = aryl) with
one equivalent NCS or NBS in CCl, to afford the a-
monohaloketimine, which occurred exclusively as the
enaminic form.!' In our case, however, reaction of
ketimines 3 with one equivalent of NCS in CCl, gave rise
to a mixture of a-monochloro- and a,a-di-
chloroketimines besides starting material.
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(lOOMHzNMR ratio E:Z = 93.5:6.5 for 3a).'* Other E/Z
measurements have not been performed due to the very
slight chemical shift between the appropriate signals.
Accordingly, at 60 MHz no isomerism is detected. On the
other hand, ketimines 3 have been shown to tautomerize
into the corresponding enamines' (equilibrium concen-
trations in nitrobenzene-ds at 30° varied from 1.6% to
4% for propiophenone anils 3 studied in this paper).
However, no enaminic form was detected when freshly
prepared imines 3 were investigated by NMR in CCL
solunonwmoutmdmgforalonsume Thesyn-anu
isomerism equilibrium of a,a-dichloroketimines 4 is
completely shifted to the isomer having both aryl groups
at one side of the carbon-nitrogen doudble bond (E
isomer). The latter phenomenon is explained in terms of
the extreme steric hindrance of the bulky dichioroalkyl
mup,whnchpushesthearylsubmmentsoutofman-
mum conjugation.

N-aryl alkylarylketimines 3 have the E-configuration
and exhibit maximum conjugation. In the NMR-spectrum
(CCLy), the C-aryl protons of the latter compounds give
rise to a complex multiplet. On the other hand, N-aryl
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Scheme 2.

a,a-dichloroalkylarylketimines 4 occur only as E isomers
in CClesolution (NMR). As revealed by s study of
Dreiding models, the aryl groups of compounds 4 have to
be shifted out of the plane of conjugation due to steric
factors (see Scheme 2). The change is
visualized in the NMR spectrum in terms of the collapse
of all C-aryl proton signals to a singlet (8 7.13-7.26). A
survey of the spectral data of compounds 4 is given in
Table 1.
’I‘heinﬁ'uedspecmofa,a-dichbrokeﬁminutshow
the ctnnctemac imino stretching vibration at 1641-
1648cm™". Finally, the structural elncidation of com-
pounds4wu supported by their mass spectra which
exhibnedapamntmoﬁowabmdm(m-l%)anda

IW%peakcotmpondmztoR:C‘KM-C‘H‘R:-'l‘he
purity of a,a-dichloroketimines 4 was checked by acidic
hydrolysis (2-6 N aqueous HCI) at room temperature to
afford pure 22.dichloro-1-aryl-1-alkanones in high
yields." It was not possible to obtain a quantitative
conversion of N-phenyl a-tetralonimine 8 into the a,a-
dichloroderivative 8. Treatment of § with 2 equivalents
NCS in CCL afforded a reaction mixture from which
a-monochloroketimine ¢ precipitated on standing. The
reaction of § with 1 equivalent NCS in CCL, provided §
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in more than 95% yield, which was established by the
acidic hydrolysis (excess 2N HCI) into 2-chloro-1-tetra-
lone 7 (> 97% pure by gic). On the other hand, ketimine
§ reacted with 4 equivaleats NCS in CCL to yield a
reaction mixture containing 67% 2-chloro-1-tetralone and
32% 2.2-dichloro-1-tetralone as revealed by hydrolysis
and gic in similar way.

These resuits indicate that the first halogen is readily
mtroduced while the rate of introduction of the second
halogen is slow.

Reactivity of N-aryl-a,a-dikaloalkylarylketimines
Treatment of N-142,2-dichioro-1-phenyl-
propylidene)aniline 4e with 4 equivalents of 2N sodium
methoxide in methanol under reflux overnight gave a
reaction mixture, which could not be distilled in high
vacuum due to decomposition. Thin layer chromato-
graphy on silica ge! with various mixtures of solvents did
not allow the isolation of pure reaction products because
partial hydrolysis into carbonyl compounds continuously
occurred. Also column chromatography on basic alu-
mmmmondewithCCI.nsolventdidnotuvepm
compounds. Therefore the reaction mixture was
hydrolyzed with excess aqueous 2N hydrogen chloride
during an overnight period. The ethereal extract gave,
aftuevnponhon,moilfmmwbachnyeﬂowsolﬁ
material ons The filtrate contained
two compounds namely 2-methoxy-1-phenyl-2-propen-1-
one % (37%) and 1-phenyl-1,2-propanedione 10a (13%).
Thesohdpmdnctwu:denuﬂedu}milmo-l-pbenyl-z-
propen-1-one 11a (yield 46%). Analogously, a.a-di-
chloroketimines 4b-e gave similar reaction products 9,
lt;ndl:lmvarymgamomts.'!'heremlumemd
in Table 2.
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Table 2. Reactivity* of N-1-(2,2-dichloro-1-arylpropylidene)anilines 4a-e

Starting Reaction cm"

Reaction Products

]
compound RaOe/MNeOH ulcsu‘cck

10

]
1
R, CgBCC=CH,
9 OcH,

RICGK‘CC!-CB-HRGH‘Rz
11

2¢ h 13

2¢ 1°
24 nd
28 h
23 h
30h

22 h -

21
18
19
36
43

* & & & o o

(3~ A

37 46 §

n 18 ¢ 11a + 25 8 11b
25 % lla + 14 8 11d
54 %

51 %

39 %
L] e

35
21
11
18

4 This table gives a survey of the reactivity of compounds 4a-e towards
NaOMe-MeOH; the reaction was apalyzed by a hydrolysis procedure with
excess aqueous 2N HCl at room temperature (overnight period).

The hydrolysis was carried out after

o A O D

compounds.
tively 1:5:4 as calculated from the

The structural elucidation of enaminoketones 11 was
supported by the synthesis of authentic materials 11a,d.
Reaction of ethyl formate and acetophenone with sodium
ethoxide in ethereal medium gave the sodium salt of
benzoylacetaldehyde which was condensed with aniline
hydrochlondemdmamudmehydrochlorﬂetoywld
B-ketoenamines 11a and 11d respecti

An additional confirmation ofstmctnrec 11 was the
conversion of 11a into 1,5-diphenylpyrazole 12 by reac-

An amount of 4 equivalents of a 2N solution of NaOMe in M20H was used.

addition of 1 equivalent p-toluidine,

The hydrolysis was carried out after addition of 1 equivalent p-anisidine,
The reaction mixture derived from 4e contained also other non-idenctified
Compounds 10e, 9e and lle were formed in a ratio of respec-

NMR-spectrum.

tion with phenythydrazine.'” The formation of enol ether
9 is explained by the formation of a reactive a-haloether
13 (nucleophilic substitution, probably of first order),
which eliminates hydrogen chloride to afford a-methoxy-
a,f-unsaturated ketimine 14. Hydrolysis with 2N HC]
provides the corresponding carbonyl derivative 9. a-
Diketones 10 result from the slow acidic hydrolysis of
enol ethers 9.

The latter conversion was checked by allowing to react

O 1.HCOOEt/ j‘ @
_NaOEY/E0 ©/'\ _EtOH N
2. RQCsHLNHz CGHSNHNHZ \ /

la,d

12

Scheme §.
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Reactivity of N-aryl-a,a-dichlorinated arylketimines

a mixture of 9 and 10 (ratio 9:10 = 3:4) during an over-
night period with 2N HCI by which the ratio 9:10 was
changed into 3:8. The slow acidic hydrolysis of a-
ketoenol ether 9 originates, first, from the negatively
induced a-carbon atom with respect to the carbonyl
function, second, from the creation of an unfavourable
a-ketocarbonium ion on protonation. The occurrence of
a-diones 10 did not result from the formation of a.a-
dimethoxyalkylarylketimines as revealed by the NMR
specu'umofthecmdemcnonnnxmnfmmhbefore
acidic hydrolysis: no signals in the region 8 0-3 ppm
were present indicating the absence of C-CH; groups.
In order to check whether or not the transformation of
a,a-dihaloketimines 4a-e into S-ketoenamines 11 is a
result of an intramolecular process, the reaction mixture
on N-phenyl a,a-dichloroketimine 4a with sodium
methoxide in methanol was hydrolyzed with 2N HC1 in
the presence of p-toluidine. The solid isolated from this
hydrolysis procedure consisted of a mixture of 3-anilino-
1-phenyl-2-propen-1-one 11a and 3-p-toluidino-1-phenyl-
2-propen-1-one 11b (total yields respectively 18% and
25%). Similarly, when the hydrolysis was carried out in
the presence of para anisidine, the solid fraction was a
mixture of 11a and 11d (total yields respectively 25% and
149%). These results point to hydrolysis and subsequent
reaction of the aromatic amine. It was shown by GC-MS
coupling of the crude reaction mixture from 4a (before
acidic hydrolysis) that the main compound present was
a-methoxy-a,8-unsaturated ketimine 14a (in order to
avoid decomposition, on-column injection was used) as
shown by its mass spectrum (M* mje 237; 1%). GC-MS
coupling of the reaction mixture, hydrolyzed with 90%
acetic acid, revealed the presence of two compounds,
namely 2-methoxy-1-phenyl-2-propen-1-one %a and 3,3-
dimethoxy-1-phenyl-1-propanone 19a. From this result it
was concluded that the latter compound, i.c. benzoyl-
acetaldebyde dimethylacetal, originated from the cor-
responding N-phenyl ketimine 18a, which in turn was

via two elimination/Michael addition steps
(Scheme 8). Compound 18a underwent only hydrolysis of
the imino function on reaction with 90% acetic acid while
the acetal function remained intact. Accordingly, under
stronger acidic conditions (2N HCI) the acetal function is
bydrolyzed. The resulting benzoylacetaldehyde 28a is
then attached by aniline, which may be regarded as in
equilibrium between the protonated and free aniline, the
latter form being responsible for the reactions described
here. The B-ketoaldimine thus formed tautomerizes im-
mediately to the more stable S-ketoenamino derivative
112 (Scheme 8). When the acidic hydrolysis 2N HCI)
was carried out in the presence of cyclohexylamine, no
N-cyclohexylamino derivative was formed under these

1. NaOMe/
MeOH A

: N
O
2N HCI

4q Ry=Me,OMe

2. pRCHNHy /

¥, ]
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N-1-(2,2-dichloro-1-phenyl-
butylidenc)aniline 4 or N-1<(2,2-dichloro-1-phenyl-
butylidene)para toluidine 4g with 2N sodium methoxide
in methano! (4 equivalents) for an overnight reflux period
afforded, after acidic hydrolysis with 2N HCl, a reaction
mixture which consisted of (E)-2-chloro-1-phenyl-2-
buten-1-one 21 (69% from 4 and 24% from 4g) and
benzoylacetone 22 (25% from 4 and 68% from 4g)
(Scheme 9) as revealed by NMR and gic analysis. Ben-
zoylace?.me was further compared with an authentic

Based on the NMR spectrum of the crude reaction
mixture before hydrolysis, it was found that practically
exclusively elimination to 171.g occurred. Compounds 17
existed in CCL solution (NMR) as E and Z isomers with
respect to the imino function (syn-anti isomerism). A
shift difference of 0.14 ppm for the p-methyl group in
twomomofl?leanbestbeexphmedbyaceepuu
E-Z isomerism with respect to the imino function.
Compound 21 originated from an elimination reaction,
while benzoylacetone 22 was probably formed via a
reaction sequence similar to the one given in Scheme 8
(non-identified methoxy-containing compounds in the
reaction mixture before hydrolysis). The hydrolysis- did
not proceed to 3-anilino(or 3-p-toluidino)-1-phenyl-2-
buten-1-one as shown by direct comparison with authen-
tic samples.” The influence of an additional methyl
poupintheﬂ-posiﬁonofthermedwuin—
vestigated by reacting N-1-2,2-dichloro-3-methyl-1-
pbcnylbutyhdene)anﬂmeﬁwnhexms (6 equiv.) 2N

sodium methoxide in methanol under reflux for 7 days
(sampling revealed an extremely slow reaction). The
reaction mixtore was hydrolyzed with 6N HCl and
amlyzedby preparative gic. The mixture consisted of
three compounds, i.e. 29% 2-methoxy-3-methyl-1-phenyl-
2-buten-1-one 23, 21% 3-methyl-1-phenyl-2-buten-1-one
and 42% 2-chloro-3-methyl-1-phenyi-2-buten-1-one
28,

Compound 2§ was regarded as derived from a dehy-
drochlorination and subsequent hydrolysis. The occur-
rence of 3-methyl-1-phenyl-2-buten-1-one 24 was rather
snrpnsm.gbutmybemwrpnwdasmuluuﬁomthe

parent a-monochloroketimine, iec. N-1-(2-chloro-3-
methyl-l phenylbutylidene)aniline. However, no trace of

»e
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Scheme 7.



Scheme 8
SO %fO), 2
A 2
v NaOMe ” H3O’ cl
MeOH z —< 2l
cicl &
0 HO
at0 7t9 ! /'
Scheme 9. 22

Q, OO
1 NaOMe/MeOH 23 24
ClCl 2. HCl 6N o

Scheme 10.

mwmemmhmmmmmdmmcﬁonofﬂwhh4
ial 4h. It was thus concluded that a reductive eqﬁvalents2Nsodmmmcthox|demmethamlundu
.ofachloroatomoecnmd.'l‘hisunbevim- reflux (23h) gave, after acidic hydrolysis, a reaction

formaldehyde formation from nnxture which consisted of 50% 1-phenyl-14-pentane-

a
creating a hydride like species, which dione 26, 31% 2-methoxy-1-phenyl-2-penten-1-one 27 and

-chloro atom. This proposition coincides 10% 2-mcthoxy-l-pheny|—3—penten—l-one28.
ﬂmzdnemthelowmcu:vityof ﬂmcmmhumd_dmto%mpmpowdto

undergoes
formation of compound 23 was provided by investigating and men (puths a and b) of the delocalized car-

of N-142,2-dichloro-1-phenyl-  bonium ion. The isomeric methoxy substituted ketimines
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33 and 35 are apt to isomerization, following which acidic
hydrolysis yields the final products 26, 27 and 28.
Compound 23 can also be explained in the way out-
lined in Scheme 12, namely by creation of delocalized
carbonium jon 37 and subsequent attack of methoxide
and hydrolysis. From this. point of view, it is clear that
a,a-dichloroketimines 4f.g do not produce a-methoxy-
a,B-unsatursted derivatives because these products have
to be formed via an unfavourable terminal alkene 38.
From the results of the reactivity of compounds
4ghl it is concluded that elimination of hydrogen
chioride is the most favorable reaction. In the case of
propiophenone derivatives da-¢, the competitive for-
mation of a-halo-a-methoxyketimines 13 (a-substits-
tion) and a-chioro-a,8-unsaturated ketimines 15 deter-
mines all further transformations. Elimination reactioms

@)Yv

-aryleikylidenc)anilines 4
procedure used for the synthesis of N-1(2,2-
dichioro-1-phenylipropylidenc)aniline 4a is represcutative of pro-
perations of other smalogoes. To a stirred solution of 209g
(0.1 mol) 4a ia 200 m! dry carbon tetrachloride was added 29.4¢
0.2mol) N-chiorosuccinimide over a period of 30 min. The
tomp. was costrolied by means of a water bath (if amounts
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reaction mixture was further stirred overnight at room temp.
after which the precipitated succinimide was removed by filtra-
tion and washed two times with cold carbon tetrachloride. The
filtrate was evaporated in vacno to leave a clear light-yellow to
colorless liquid in quantitative yield. (The absence of CCl, was
checked by IR spectrometry).

AR other N-aryl a,a-dichloroketimines 4 were obtained in
similar way and were used as such (Table 1). Compounds 4 were
also characterized by mass spectrometry. As an example the full
mass spectral data of a,a-dichloroketimine 4 are given: m/e (rel.
abundance): 277/79/81 (M*, 0.8); 2424 (M*-Cl, 2); 41/3 (M*-

HCL, 0.8); 20803); 207(4); 206 (4); 180 (CoHsN = C~CeH,, 100);
115(3), 103(5); TI(CH,*, 66); S1(26); 40(2); 39(2); 38(2); 36(8).
The purity of compounds 4 may be checked by an hydrolysis
experiment as shown in the next experiment.

Hydrolysis of N-1(2,2-dichioro-1-phenyibutylidene)aniline
with kydrochloric acid

A mixture of 120ml of 2N aqueons hydrogen chloride and
50ml dicthylether was added to 8.76g (0.03 mol) of N-1-(22-
dichloro-1-phenylbutylidene)aniline 4 and vigorously stirred
overnight. The organic layer separated and the water layer twice
extracted with ether. The combined ethereal extracts were
washed twice with brine, dried (MgSO,) and evaporated to leave
6.4g (98% yield) of a clear oil, which consisted of pure 2,2-
dichloro-1-phenyl-1-butanone as shown by comparison with an
authentic sample.” The purity was >99% as revealed by gas
chromatography. Distillation in vacuo afforded 6.0 g (92% yield).
B.p. 70°/0.025 mmHg.

Reaction of N-1-(2,2-dichloro-1-arylpropyledene)anilines 4da-e
with sodium methoxide in methanol
The experimental procedure used for the reaction of N-12,2-
dichloro-1-phenylpropytidenc)aniline 4a is representative of all
other reactions. A mixture of 16.68 g (0.06 mod) N-1(2,2-dichloro-
1-phenytpropylidene)analine 4a and 130 ml 2N sodium methoxide
in methanol (0.24 mol) was stirred under reflux during 24 hr. The
solvent was evaporated under vacuum and the residue was
hydrolyzed with 400ml 2N aqueous hydrogen chloride. After
adding 150 ml diethylether the reaction mixture was vigourously
stirred overnight at room temp. upon which a yellow precipitate
formed. The organic layer was separated and the water layer
twice extracted with diethylether or dichloromethane (in this way
the precipitate was taken up in the organic phase). After drying
(MgSO,), diethyl ether was evaporated under vacuo and the
residual dark oil was treated with little carbon tetrachloride and
cooled in the refrigerator. The precipitated yellow solid was
isolated by filtration, washed with CCl, and dried in the air. After
two additional crops there was obtained a total amount of 10.3g.
The product was identifled as 3-anilino-1-phenyl-2-propen-1-one
lla.nY)'leld“% M.p. 141° (reported m.p. 139-140°;' m.p. 140-
141°
Thehquﬂmmdthenmnmezmmdyudby
gas chromatography and was shown to consist of two

oompounds ie. 1-pheayl-1,2-propancdione 10a (13%) lnd 2-

with the NMR spectrom of the liquid fraction. The liquid fraction
was distilled in vacso but the yield was only about 209%. The
fraction boiling at 125-135*/12 mmHg consisted of a mixture of
1-phenyl-1,2-propanedione 10a (20%), 2-methoxy-1-phenyl-2-
propen-1-one 9a (62%) and 2,2-dimethoxy-1-phenyl-1-propanone
(10%). It was shown, however, that the latter compound did not
result from the corresponding imino compound (see discussions
above) but originated from transformations during the distillation
procedure (the distiliation resulted in the formation of a large
amount of tarry material).

Spectral data
2-Methoxy-1-phenyl-2-propen-1-one 9 (Ry=H);® NMR (CCL):

8 3.73 (3H,5,0CH,); 5.01 and 4.57 2% 1H,2xd, AB, J=22Hz,

N. DE KIvrE ot ol.

C=CHy: 7.1-7.6 (3H, m, meta and para protoas); 7.7-8.0 (2H,
m, ortho protons). MS m/e (rel. abund.): 163 (M*, 15); 134(11);
132(5). 119(1); 105(100); 91(10); 77(77); 57(9); 51(24); S0(8); 43(3);
425). lm,l-l.z-pm 10 (R, = H) identical vi!h
autheatic sample prepared as described previously.r 22-
Dimethoxy-1-phenyl-1-propanone, NMR (CCl): 8 1.50 (3H, s,
CHy); 3.28 (6H, s, (OCHy)); 7.1-1.5 (3H, m, meta and para
protons); 7.9-8.2 (2H, m, ortho protons). IR (NaCl): 1677 cm™"
(no0); 840cm™ (vocm,)- MS mie (rel. sbund.): no M*; 163(6);
151(1); 135(1); 105(9); 89(100); T7(12); 57(2); SUE)ANG); 43(49).
3-Anilino-1-phenyl-2-propen-1-one 11s, NMR (CDClLy): 8 6.03
(1H, d, ] = 8 Hz, =CH-C=0); 6.9-7.6 O H, m, =CH-N + NCH; +
meta/para protons of C-phenyl group); 7.7-3.1 (2H, m, ortho
protons); 119 (1H, d, broadened, J = 12Hz, NH). The high
&vaheoftheNG—:ﬁmlpomtonmhy&mhﬁp
(Z-conformation).Z This proton is not exchanged with D,0.2
MS: m/e (rel. abund). 223 (M*, 74); 222 (100); 146(53); 118(19);
105(13); 91(10); 77(36); 51(14). IR (KBr): 1635 cm™' (woo and
voc)- 3-p-Methoxyanilino-1-phenyl-2-propen-1-one 11d, NMR
(CDCI;) 8 3.76 (3H, s, OCHy); 5.91 (1H, d, ] = 8 Hz, =CH-C=0);
681 (2H, d, AB, I=9Hz, ortho NCJH,): 698 (2H, d, AB,
J=9Hz, meta CHy); 7.2-7.5 (3H, m, meta/para protons of
C-phenyl group); 7.7-8.0 (2H, m, ortho protoss of C-pbenyl
group); =CH-N covered by aromatic signals; 118 (IH, d,
broadened, J = 12 Hz, NH). MS: 253 (M*, 95); 252 (100); 238 (11);
176 (21); 161 (8); 166 (9); 148 (12); 133 (14);131 (8); 108 (8); 105
(32); 103 (8); 77 (28); 51 (7). IR (KBr) 1635 cm™" (wewo 20d 7ouc);
2845cm™ (voch). M.p. 147° (reported m.p. 145-147°%), 3-p-
Methylan#lino-1-phenyl-2-propen-1-one 116, NMR (CDCl,): &
231 (3H, s, p-Me); 5.99 (1H, d, J = 8 Hz, O=C-CH}=); 6.97 (2H, d,
AB, J =9 Hz, ortho protons of p-toluidino group); 7.16 (2H, d,
AB, ] =9 Hz, meta protons of p-toluidino group); 7.2-7.6 (3H, m,
meta/para protoas of C-phenyl group); 7.8-8.1 (2H, m, ortho
protoas of C-pheny! group); ~CH-N covered by aromatic signals;
120 (1H, d, broadened, J = 12Hz, NH). IR (KBr): 1659cm™
(vc-0)- MS: 237 (M*, 96); 236 (100); 160 (46); 132 (15); 131 (7);
130 (6); 118 (4); 117 (7); 107 (11); 106 (11); 105 (20); 91 (11); 77
(30); 65 (7); 51 (9). M.p. 15T (reported m.p. 157-160%;' 158-
159%). 3-m-Methylanilino-1-phenyl-2-propen-1-ome 11c, NMR
(CDCL): 8 2.37 (3H, s, m-Me); 6.06 (1H, d, ] = 8 Hz, O=C-CH=);
6.7-74 (4H, m, NCHY); 7.3-7.7 (3H, m, meta/para protons of
C-phenyl group); 7.8-8.2 (2H, m, ortho protons of C-phenyl
group); »sCH-N covered by aromatic signals; 14.0 (1H, d, J =
12 Hz, NH). MS: 237 (M*, 69); 236 (100); 160 (43); 138 (20); 131
(6); 118 (3); 117 (10); 107 (23); 105 (10); 91 (16); 77 (26); 6S (11);
51 (10): 41 (6); 39 (10). IR (KBr): 1639 cn™! (vco). Mop. 171°

Detection of intermediate 14a by means of GC-MS
AmmhudwwmthchmMeOH
as described in the foregoing experiment, the solveat was
with water and extracted twice with ether. Drying of the ethereal
extracts (MgSO,) and evaporation afforded an oil which was
mbjecudtoGC-MS(eondinommnuonedmthebemmof
the Experimental). The single product detected was N-1{2-
methoxy-l-phenyl-Z-ptopenyMem)lnﬂme 14a, as established by
its mass spectrum: m/e (rel. abund.): 237 (M*, 1); 236 (0.5); 206

(M*-OMe, 2); 180 (CoHs-NaC~CeHs, $4); 91 (2); 77 (CeHs", 100);
51 (4); 40 (1).

Detection of intermediate 1% by GC-MS

The reaction mixture derived from 4a, obtained as described in
the foregoing experiment, was triturated with 90% acetic acid (10
equivaleats) in ether during an overnight period at room temp.
mmmmmmlmmmﬂm

subjected to GC-MS wsing on-column injection, resulting in two
conpmds.melyenoletherhmﬁ}dmﬁhoxy-l-phmyl-l-
propone 19a. Mass spectrum of 190 194 (M*, 2); 19

(5); 163 (M* ;ONG. $); 136 (9); 105 (CHCwO*, 100); 85 (4); T7
(45); 75 (MeO=CH-OMe, 27); 58 (3); 51 (17); 50 (5); 47 (3); 45 (4).



Reactivity of N-aryl-a,«-dichlorinated arylketimines

Reaction of &a with sodium methoxide in methanol and acidic
hydrolysis in the pressace of p-toluidine

Compound 4a (3.56g; 0.02 mol) was brought into reaction as
described sbove. After of methanol is vacuo the
meﬁnlnixmtemum'iﬁzuﬂomwpm%n
30m! ether and, then, 40ml 2N hydrochloric acid was added.
ka—wubmhdhmmm”am
solid which comsistod of two .products, ie. 3-p-toloidino-1-
pheayl-2-propen-1-one 11b (yiold 18%) and 3-anilino-1-phenyt-2-
propen-1-one 11 (vield 25%). A similar intermolecular resction
was found whea p-anisidine was added in the hydrolysis step.

Reaction of 3-aniling-1-phexyl-2-propen-1-one 11a with phenyl-
&

ydnazine
A mixtore of 0.45 g (0.002 mol) of 3-anilino-1-phenyl-2-propen-
1-one 11s and 0.22 g (0.002 mol) phenyhydrazine in 10 mi ethanol
was refluxed during 48hr. The solvent was removed under
vacuum and the reaction mixture was asalyzed by preparstive
gc. Two products were isolated and characterized: 1.5-
12 and sniline. 1,5-Diphenylpyrazole 12: NMR
(CCL): 8 6.34 (1H, d, AX, J=2Hz, CH=C); 751 (IH, 4, AX,
J=2Hz, CH=N); 7.18 (5H, 3, CHl; or NCHy); 721 (H, s,
NC.!‘l‘;*)c.t CeHy). IR (NaCl): 1600-1505 ¢! (Wucumetic). MS /e
20

Synthesis of 3-anilino-1-phenyi-2-propen-1-one 11a

A solution of freshly prepared sodium salt of benzoyl-
scetaldebyde™ and anikine hydrochloride  {equimolecular
amotirts) in water was stirred at room temperature for 30 min,
The yellow precipitate was filtered, washed with 50% ethaaol and
dried in the air (yield 20%). M.p. 141*. In similar way, 3p-
wml-pknyl-zml-ou 11d was obtained in

yield,

&m of N-lm-dkwm-l-phm)uﬂm -y
wnmmmmmm
in methanol uader reflux as given in the general procedure. After
refluxing for a time indicated in Table 2, the solvest was
ether gave, after drying (MgSO,) and evaporstion, an oil which
was analyzed by NMR. Thes indicated the preseace of mainly
N-1-(2-chloro-1-phenyl-2-butenylidene)anilines 171g with the
following NMR dats. Compound 17%: NMR (CCL): E/Z or Z/R
ratio (with respect 1o the C=N bond): 60/40. 3 1.74 and 1.96 (resp.
60% and 40% of 3H, 2xd, J=THzr, CHs-C»); 560 and 6.15
(resp. 60% and 40% of 1H, 2x q, J =7 Hz, CH»); 6.3-7.6 (8H, m,
NCH; and meta/para protons of C-phenyl gronp); 7.6-8.0 (2H,
m, ortho protons of C-phenyl group). Compound 17g: NMR
(CCL): B/Z or ZJE ratio (with respect to the C=N bond); 58/42, 8
1.67 and 1.90 (resp. 58% and 42% of 3H, 2xd, J = THz, CHy-
C=); 2.11 and 2.29 (resp. 42% and 58% of 3H, s, para CH)); 5.54
and 6.08 (resp. S8% and £2% of 1H,2x ¢, J =7Hz, CH=); 6.2-74
(TH, m, NCH, sad metajpara protons of C-phenyl group);
7.6-8.0(25.m.wtbnmofc-phenylm).
conpwudsﬂ.uhowoxyeomﬁnuuodmm
acetone 12. ive i, by ”

mwdmemmmedwmnnnxl(ncnbo\rc)
single  product,  N-1-{2<chloro-1-pheay}-2-
bntcnyhduehnﬂme m; uum mje (rel. abund.); 25517

%v ;}o(g (w"‘a’ 2)1 lw (C‘HSN‘:CQHh 51): n (Cln’ ’
Hydrolysia of the resction mixtures derived from 4f and 4g

E-2-Chloro-1-phenyl-2-buten-1-one 31
NMR (CCl): 8 198 (3H, d, I=7Hz, CH)); 6.8 (IH, q,
J=7Hz, «CH); 7080 (SH, m, CHy). NS: 18022 ). IR
(NaCD: 1670 cm ™ (mouo): 1622 ctn™" (o). MS mie (rel. abuad.):
1802 (M*, 17); 145 (13); 105 (100); 77 (43); 51 (13).
Benzoylacetone with

with 12N HCI yielded a mixture of compounds 21 snd 22 in
identical ratios ss obtained in the case of 2N HCL

Reaction of N-142.2-dichioro-3-methyi-1-phenyl-butylidene)-
aniline @& with sodium methoxidelmethanol and subsequent
hydrolysis

Compound 4k was treated with 6 equivaients sodinm methox-
ide (2N) in methanol under reffux for a period of 7 days in similar
manner as described for compound 4a. The reaction mixture was
hydrolyzed with excess 6N aqoeous hydrogen chioride and
extracted with diethyl ether. Preparative gic afforded 23% 2-
methoxy-3-methyi-1-phenyl-2-buten-1-one 23, 21% 3-methyl-l-
pheayl-2-buten-1-one 24 and £2% 2-chioro-3-methyl-1-pbenyl-2-
buten-1-one 25. Compound 23; NMR (CCl): 8 1.7T3 3H, s, CH,
trans with respect to C=0); 1.83 (3H, s, CH; cis with respect to
C«0); 3.31 3H, s, OCH,); 7.0-7.6 (3H, m, meta and pars pro-
tons); 7.6-8.0 QH, m, ortho protons). MS m/e (rel. abund.): 190
(M*, 25); 199 (8); 188 (3); 175 (8); 173 (5); 161 (10); 160 (62); 159
(BB); 145 (61); 131 (15); 129 (21); 128 (10); 127 (1D); 120 (3); 117
(12); 115 (15); 105 (100); 91 (10); 83 (26); 77 (81); 70 (10); 35 (I7);
51 (30); 43 (16); 41 (11); 9 (15). Compound 28: NMR (CCly): 8
1.82 OH, 3, CH, trans with respect to C=0); 2.03 (3H, s, CH; ciz
with respect to C=0); 7.2-7.6 (3H, m, mets and para protons);
7.7-80 (2H, m, ortho). IR (NaCl):: 1600 cm™ (vco) (this ab-
sorption shows overiap with the band of the ethylenic double
bond; very broad band). MS m/e (rel. abund.): 194/6 (M*, 45);
193/5 (39); 159 (100); 158 (42); 157 (30); 144 (24); 141 (21); 131
{15); 129 (23); 115 Q21); 105 097); 77 (73); 51 (19).

Reaction of N-142.2-dickioro-1-phenyipentylidene)aniline 4 with
mmmw:&mhﬂm&ﬂ
Compound & was refluxed with 4 2N sodism
methoxide in methanol during a period of 23h and the reaction
mwhmuwm NMR-analysis and
preparative gic revesled the following composition: S0% I-
phenyl-14-pentanedioce 26, 31% 2-methoxy-1-phenyl-2-penten-1-
one 27 and 10% 2-methoxy-1-phenyl-3-penten-1-one 28, Com-
poand 26: NMR (CCL): 8 2.18 (R, s, CH,CO); 275 (2H, m,
AqB;, CH,COMe); 3.15 QH, m, A:B,, CH,COCHJ); 7.2-7.6 (OH,
m, meta and para aromatic protons); 7.7-8.1 (2H, m, ortho
peotons). IR (NaCB); 1720 e ™! (soocm,); 1690 cm™ ( NS
e (rel. abund.): 176 (M*, 7); 161 (14); 105 (100; 77 (40); S1 (14);
43 (17); 40 (11). Compound 27: NMR (CCl): 8 1.06 (3H, t,
J=75Hz, CHy); 231 2H, m, CHy-Cw); 3.57 (3H, &OCH:).“S
(1H,t,J= 7K:.CH-)'7.3-1.6(38.II.mndmgtm
1.7-80 (2H, m, ortho protoms). IR (NaCl): 1660cm™ (rc.0);
1635 cm™! (wo.c). MS me (rel. abund.): 190 (M*, 48); 105 (100);
”(65).77(50,69(19).55(32).51(19). Cmpamd”owldnot'
be separated from 27 by gic and was characterized by the
&HMMM(CCU 1.74 (d, I =6 Hz, CH;-C=); 3.35 (s,
-
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