
REACTIVITY OF N-ARYLa, a-DICHLORINATED 
ARYLKETIMINES’ 

NORBERT Ih KM%,+’ ROLAND Vmd, L~umrtr I)B BUYCK, SUNARI Tuxntm’ 
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DWingtllelast5yean,coat&&MfromourlaboK4- 
tofydeacddthesylltMsalIdrcactivityofa-hslo- 
gcnatdimirrocompoaadr.Iotbisrespectoaplo&riva- 
tivcsofkdmiBcs4aadaldimhW*lmvcbeeoiu- 
VdgXtCdb!ItDO-bXVCbseflmrdetOtbeBeM 

Ofl7-hrlommesb8vinpprylsabstaueptsillthCcubon 

chir~Nowwcwanttomporto~~fWingsoathsyn- 
t!dsofaocwclauofo~ im&s, i.e. N-aryi 
a&idoroarylk~4. 

Syn&a& of N-orJJa,a~ 
IaIiM?shweba?oamvenientlybpioLepotedintbe 

a-po&onofthe~doPMeboadbyuBio# . . * -hplormccmrrmde io cgboll tctrachbride.“” AMle 
Ly N-l~lqWyt&nc)di~~ 3, obtaid from 
aromaLk&clcs1alMi~&‘ore8ctwithhvo 
equivaknti N-cblorosoccinimide in carbon tetrachbridc 
to a&d N-l~doro-l-aryUkyli&e~ 4. AI 
onlyoncQGlrboaatomisbeuinpbydrogcllatom&w 
sidcrc&&MlvaeoblJavedeBdcompounds4wcre 
obta&dinqIlaLltitativeyiddhlallcases(Schemc1). 

neonlyrcsdtprcv$dynportedconarniqetbe 
hal~nof--isthereoctionof 
N-aryl a@enxylketim& dcridves (3; R = aryl) with 
oaccquhkntNCSorNRSinCCl,to~ordtbca- 
fIhomhb*, which otzcumd exchlsively as the 
CMminic form.“ In oar case, however, redan of 
k&mines 3 with one cqnivaknt of NCS in CC& gnve rise 
to a mixture of o-monochlare and adi- 
chbfoltetimines besides starting mntcrid. 

A 
!? toluene 

Narylaryllretimhres3exhibitedonlyODCkO~iU 
carbon tctdhkk solution as rcveakd by 6ObfHx 
NMR~.‘Ibirisinpocordpnccti& 
~hlgbiKCdthCE-fOIIUduetOctericbin- 

Z-cd@dmaodt&ten&acyf~,con- 
j~~oftbearylIroupr4”Ithastobcmcotmd 

propropbeaoneaeils3(R=qWlavebcen~ 
tOdlibitS)WIIlti-in- 

(100MHzNMR;ntioB:Z=93~65f~jr).“~ 
-tshovenot~perfarmalduetothevcfy 
slight chemical shift betWe tile appmpriatc siglmls. 
ALXXUd@y,at6OMHzm, isomuismisdctccMOntbe 
otbahand,ketim&3lmvcbeeasbowntotaotomerixe 
illtotbecorrcqJodng cnamild’ (cqlilii - . . . 

~,atWvariedfromL6%to 
zzilrrne allils3studiaiinthispapcr). 
However, IKI cuninic fa!nlwasdetectedwheoffcahly 
prqmndimines3waeinvcat&edbyNMRinCCl, 
solutionwit&outstadingforalongtimc.Thesyn+uti 
&mcrism cquiMum of ap~hlorolaimiaer 4 ia 
UXllpktCly&iftCdtotbCiWmCfhlIViOgbothlIIJd@OUp8 
at oae sit& of the carbodtrogen &ub!e bond @ 
isOmer).TllCkttaplWtWWO iSCXphiDdiIltHlllSOf 

tin?extremest&hidaIMxoftbeblllkydicblororlkyl 
group,wlich~thcaryls&tituentsoutofmaxi- 
mumconjugatkm. . 

N-aryl alkylary- 3 bavc the w 
PPdCXhiilMXh~~IPtbCNMR-w 
(CCl4), the Gary1 pfotolm of the IattcX compads give 
risctoacompkxmultipkt.Ontbeotberhand,N-aryl 



N 

0 0 
N co- o c’ + 

0 

1. NaOMcl lo 9 
MeOH A= 

2. H30’ f.t* ?! 

4a-r I 1-a 



I 

‘r
” 

B
 

I(
 

1
6
4
2
 

2
.
5
6
t
3
H
,
M
!
W
3
f
 

7
.
2
0
(
5
&
d
 

6
.
4
-
6
.
6
(
2
&
a
)
 

6
.
7
-
7
.
3
(
3
&
n
)
 

'
b
"
 

H
 

P
*
M
 

1
6
4
4
 

2
.
5
5
1
3
H
,
n
,
a
i
3
f
 

7
.
2
1
1
5
1
f
,
s
)
r
 2
.
1
7
 

6
.
4
6
(
2
X
,
d
,
A
B
,
 

6
.
6
5
(
2
H
,
d
,
~
,
 

(
3
8
,
r
n
,
P
.
C
H
3
)
 

J
-
6
.
5
8
#
)
 

J
-
6
.
5
8
1
1
 

j
g
a
e
 

t
J
 

m
.
?
t
e
 

1
6
4
1
 

2
.
5
2
(
3
H
,
s
,
C
R
3
)
 

7
.
1
5
(
5
f
l
,
~
)
r
 2
.
1
3
 

6
.
2
-
7
.
1
(
4
U
,
~
b
 

~
3
R
,
8
,
1
n
.
C
E
3
~
 

g
 

I
4
0
 

B
 

p
.
o
E
b
 

1
6
4
2
 

2
.
5
2
(
3
t
l
,
s
,
C
I
1
3
)
 

7
.
1
6
1
5
1
,
0
)
 

6
.
4
7
1
4
l
i
,
a
l
 

s
n
m
 

Q
.
B
r
 

I
!
 

1
6
4
9
 

2
.
5
6
W
f
.
s
.
C
I
i
3
)
 

6
.
5
-
7
.
8
(
9
8
,
a
,
C
6
E
4
C
-
1
9
-
C
6
H
5
1
 

I, I I ,s
E

t 
ll 

II 
1
6
4
5
 

1 

1
,
3
6
(
3
H
,
t
,
J
-
7
.
5
H
z
,
C
t
t
j
)
r
 

7
.
2
6
(
5
N
,
d
 

6
.
5
-
6
.
7
(
2
8
,
~
)
 

6
.
8
-
7
.
4
O
E
A
 

2
.
8
3
(
2
X
,
q
,
J
-
7
.
5
X
z
,
C
l
f
2
)
 

&
 

E
t
 

B
 

p
.
r
4
e
 

1
6
4
5
 

l
.
3
1
~
3
H
,
t
,
J
~
7
H
z
,
C
H
3
~
,
 

7
.
1
6
(
5
1
1
,
~
)
~
 2
.
1
5
 

6
.
4
0
Q
l
i
,
d
,
A
B
,
 

6
.
6
0
(
2
W
W
%
 

2
.
7
6
(
2
i
I
,
q
,
J
-
7
~
W
X
f
2
f
 

(
3
W
,
U
,
P
.
C
B
j
)
 

J
-
6
8
X
)
 

J
I
B
E
I
S
)
 

4
h
 

i
-
h
:
 

I
I
 

I
-
-
 

I
I
 

1
6
4
5
 

l
.
2
9
(
6
B
,
d
,
J
-
6
H
s
,
U
Z
B
3
)
2
)
 

7
.
1
3
(
5
8
,
.
)
 

6
.
4
-
6
.
6
(
2
&
m
)
 

6
.
7
-
7
.
4
0
8
,
m
)
 

t 
3
.
2
6
(
1
8
,
~
a
p
t
e
t
,
J
=
(
i
H
x
,
 

i 
G

 
n-

P
r 

tf
 

C
!
F
2
'
 

B
 

1
6
4
7
 

1
.
0
6
(
3
H
,
t
,
J
=
7
.
S
H
r
,
C
B
j
)
r
 

7
.
1
7
(
5
X
,
8
)
 

6
.
4
-
6
.
7
(
2
&
m
)
 

6
.
7
-
7
.
l
f
3
H
A
 

I : 
1
.
5
-
2
.
l
(
2
H
,
m
,
C
l
l
n
o
)
,
 

2
.
5
-
2
.
9
~
2
B
,
m
,
c
E
2
c
c
1
2
~
 

‘ 
_ 

I . 



792 N.hKrvra8td 

T&k 2. Rehvky. of N-l#dicbl~~ylidew~ k 

8tartlng ltuationtiub Ueaotion Product8 
0 

w Ilr0lr-u 09 
RlC6",8CR RlC6I+CIi, 

P 
R1C6H,CCB-Cn-wi3C6n,R2 

ro 0 OCR3 LL 

Ir 74 h 13 a 37 * 46 t 

Ir 24 ho 21 4 31 t 19 9 - lla + 25 t - lib 

Is a4 hd 19 a 35 a 25 4 - lla + 14 9 - lld 

a 26 h 19 4 21 t 54 9 

ra 23 h 36 9 11 n 51 a 

ra 30 h 43 I 19 9 39 9 

* 22 h -0 -0 -0 

Thi8 table givom a survey of thmxeactivity of capoundm la-e tovards 

UaOblm-WIIJ tha reaction warn apalyxad by ; hydrolymia procedure with 

excemm l guooum 21 SC1 at room tiprature (overnight period). 

An amunt of 4 oguivalmntm of a 2U 8olution of llaCN4a in 113011 warn ummd. 

The hydrolysis wamcarriedout aftmr addition of 1 oguivalent p-toluidine. 

The hydrolymim warn carrimdoutaftu addition of 1 equivalent p-animidine. 
The reaction rixtura darivod frcn s contained alao other non-idenrrfied 

CompoUndD. Compounda e, c and lfa ware formed in d ratio of reapec- - 
tivaly 11514 am calculated from the NIIR-spectrum. 

thl with phenylhydrazilC”T tom&ion of en01 etk 
9iaexplaiDalbythefornnrtionofrreactiveadPloetber 
13 (mida&lk IMMiMio~ probably of first order), 
which elimktes hydrogen chloride to a&d o-mcthoxy- 
~-ansaturated ketimk 14. Hydrolysis with 2N HCl 
provides the corMpoDding CxdIollyl derivative 9. u- 
Diketonesl@nsultfromtheabwacidichydrolyGof 
enoletkm9. 

l&e latter conversion was checked by allow& to react 

.tiCL Ik,d f$=” 12 



Reactivity of Naryhx.u+tic~ ary&&&. 79) 

amixtureof~aadlO(ratio~:10=3:4)~an~~- 
nightperiodwitbZNHC1bywhichtberatio):lO~ 
m into 3: 8. The slow acidic hydrolysis of a- 
ketoenolet&r9originrtes,~t,fromtbe~ly 
indlWdacsrbwatomwithrc8pccttotbccarbollyl 
function. second. from tbe creath of an unfavowable 
a-keuu&mmm ion on protonrtion. The occpmpa of 
adioms10diliootresultfromthefonnatioIlofatcl- 
diixyalkylarylktim&al~ytryl~etimincs aa revealed by tk NMR 
specbumoftkcr&reactionmixtufefrom~before 
acidic hydrolysis: no signals in tk region 8 Mppm 
wefepreseoti&atiagtheabs8lKeofC~H,groups. 
rnordeftocheckwhc&erornottktran!5fonlmGonof 
o,adihaloktim& 4~ into &keWaam&a 11 is a 
resultofaniatmmokcularproce8s,thereactionmixhire 
on N-pknyl ~,udichbroketim& 4a with sodium 
m&oxideinmethwlwaahy&oIyzalwith2NHClia 
tkpreseoceofp-tohWw.Thesolidi8olaWffomthia 
hydrolyaiaproc&recoaGstedofamixtureof3-a&no- 
l-pheayl-2qfopeo-l-oae Ila and ~ptoIuidioo-l-pknyl- 
2qopen-l-one llb (total yielas wly 18% aaJ 
2S%).SimiMy,wheotkhydrdysiswaacerriedoutin 
tkprewnceofparaa&idioe,tk8olidfrac&mwasa 
mixture of lla aod lid (total yields respectively 25% aod 
14%). These reaulta point to hydrolysis sod subsequent 
reac&moftkaromaticamine.Itwaa&owabyCiC-MS 
coup&ofthecrwlercactionmixturefrom4a(before 
acidichydrolysis)&attkmaincompoudpnwntwaa 
a-methoxy-&@~ k&line 14a (ill order to 
avoid &ompoaii m ioje&nwasItm?d)~ 
ahownbyitsmaaaspecbum(hf+m/c237;l%).QC-MS 
coupl&ofthcrea&amixture,hy&olyzedwith!W6 
aceticaci&nve&dtheplewnccofhvo~, 
namely 2-methoxy-l-phenyl-2-~luw )r aIMI 33 
dimetboxy-l-pknyl-lqlu@Mme lkF~thhR%Ultit 
wa8 coochnw tlmt tbc latter ampo4l& i.e. bclmyl- 
fktdabbydcdimcth~~fromtheca- 
reqx&&g~~~$!imi+4whichintarnwas 

lUUUd&b1additionq 
(!3chanc 8). compad I& -O%llybydro~sisOf 
tbeimiaofuncdononr#ctionwith#)96accticdwhik 
thCU!CtdfUDChremrinedill~Accordinply,uada 
stronprtACidkL?UdthS(2NHCi)thC8CCtalfaactionis 
hydrolyxed. The reau& benxoyhcctrldeayde aL is 
theoattsdmlbyaailiw,whichmaykqardedaain 
eqpilibriumbetweentk~aodfreeaailine,the 
latterformbeiugmpouaibl8fortkrea&ns&8cribed 
kre.The/3-kMdia&tksforlDcdwomerwim- 
mediatelytothemoreBtable~-ktoenumno 

. . 

lh (Scheme 8). When the edit by&o&a =Q 
wan carried out iu tk prerence of cyclobexyhunine, w 
Nqcbkxykai~~ derivative was formed m&r theac 

N-l#dichbro-lqheoyl- 
&zm : or N-l#dichbr+l-&a~yl- 
butyli&oe)paratoluidioe4gwith2N8odiumnEthoxi& 
inmctkooi(4eq&aknta)foranowaightreaaxperiod 
aiTordul,afteracidichydmlysiswith2NHCl,aradioa 
mixture which con&ted of (-&2-chblw1-phenyl-2- 
bnten-l+oe21(6!3%from4fand24%fmmII)and 
beaxo~22(2s%froal4lpod68%from~ 
(Scheme9)aarevcalaibyNMRandglcanalysis.Beo- 
xoylac&mewaafurthcXcompaEdwithanautknGc 
sample.” 

BasaloatheNMRapecbumofthcawder#ction 
mixturebefoIe@olysis,itwa6follBdthatp&ically 
exchuively &mmatul to 17f& oaTwEd. .Coqmnda 17 
existuliuCCLaohltLm(NbfR)aaEEzZwith 
N!specttothcimilwflm&m(ryn-antiisomrirm).A 

compouMl21or&talfmulaaeWMGon~ 
whikbe1~ylwtooe22waapMablyformalviaa 
rea&onscqnem~similartotkonegiveainSckme8 
(mm-&atikd methoxyumta&g compoondr in the 
rat&n mixhue before hydroIysie). The hydroly&&d 
not pfoceed to 3-aailwor 3-pMuQowpheayl-2- 
blltUFl~Is&oWllby&CCtcompuisonWith~ 
tic samplea.” The inllwlw of an a&tioMl methyl 
group in tk @-position of the C=N W was in- 
ve&atal by react@ N-1+?,2dichlorw3-methyLl- 

ylktyWw)anili~ 4b with exceu (6 equiv.) 2N 
&nlhlmm&oxideinmetkDolllo&rrelluxfor7dayn 
(WlpGIgfW&d(mCxtremdyslowreaction).Tbe 
rcac&nmixtnrewaahydrolyxedwith6NHClaod 
aoalywdbyprqamtive&.Tkmixturecwistedof 
three compoM&, i.e. 2996 2-ml?tkxy-3-methyl-l-pluwl- 
2-baten-l-one 23, 21% 3-methyl-I-phenyl-2-buten-Ia 
24, and 42% 2-chblw3-methywpknyi-2-batee-l-oBe 
25. 

Comp+2Swasfegar&dasduivedfromadehy- 
~aod~~hydrolyaia.Tbaoccnr- 
Ella of Iml?thyi-l-phmyCZ-botebloae 24 WaB IatkX 
sm-pri&butmxykia~asnspltipsf&omthe 
parent a-w- i.e. N-lcLchloro-3_ 
methyl-I-pheayMyWene)anitiw. Howevcz, no trace of 

a 0 
N 

dk 0 clcl 

4a 

1. NaOMe/ 
MeOH A 

J3 0 

I fl 0 

Ila 

2. PR#‘I,N+ 1 
2NHCI 

R2= Me,OMe 

lb or I# 



I5 ’ I6 

I -HCI 

3cbme 8. 

!khcaE 9. 

n 

A 
1. NaOMe/MeOH - 
2. HCI 6N 

23 24 

4h 

pentytkkac)anil&4lThcreactionof4lwith4 
cqd~2Nsodiam~xidciomdhadlladea 
rdlux (23h) gave, after acidic byddyah, a fcacth 
utixtmwbichcoa&tedof3o%I-pbcllyl-I_ 
dknw 2& 31% 24octhoxy-l-pbenyl-2-~-l~ n and 



0 G+ tJ NaOMe 

0 ClCI Tia 

U 

0 0 
N 0 / -8 

N & 0 ’ 



7% N.lkKnrmUd 

waab8dtwiawithlxlw,drkd(Mg!m~Mdevapowdtolave 
6.41 @S% yield) of & ckar 08. nhkh coakted of pute 2.2. 
dicllbw-pkoyl-lkmoooeu$bowaby~wiulM 
nutbmhnmpk.~TbepuritywYu>99%unvakdbypl 
cbromrtolnpby.~hwcwrdordsd6.Og(92%yicld). 
B.p. 70’/0.025 mmHg. 

Mkthoxy-l-Pheu~-2-pluPeR-l~ 9 (I&-H)? NMK (C&k 
a 3.73 (3H.~.oCH3; 5.01 rad 4.57 (2xlH.Zxd. AB. J-2.2Hz, 

C -a,); 7.1-7.6 (3H. m, mstr rad pur pmtou); 7.7d.0 (2H, 
plr abl pm(oor). M8 nlr w. _): 163 w+. 15)); 134ul); 
ln(% 119(l); layl8Oh 9l(la); 770; 570: 510; Jo(I); 00; 
420). I-md-l&Pr lOa!,-EI)iddkdritbm 

potoar); 7.9-8.2 QH, ml atbo prc4osm). IR (N&z& 1677&-’ 
(b&k 284Oar (#bx!& M m/r &eL rboad): no M+: 163n _-. ___ 
151(l): 13w; 1050: 89w); tilti; 570; G(6)*(6); 43(&j: 
M118b1-*yb2-P~-1+1~ 14 Nwk (Cwu a 6.03 
(1H,6J=s&CB~);69-‘14QH,m.~N+NC3I,+ 
mcdllprnpotoarofcsbsavlKrw~7.7-8.1(2Rm#atbo 
pm&); 119 (1H. 6 lkd%d, i- 12E4 N&* na l&b 
bvrkeOftbeNt3-SblDDiUtStO~StTOMrbolr~ 
(z-culfommtioa~~?I;bpa(onkMc~&~~~ 
MS: m/r (reL hlld). 223 (?d+, 71); 222 (100); 1qs1); 11819; 
lOs(l3); 91(w); no; 51(M). Ill 0: 1635car’ (&ho rad 
v&. ~P-wbxya&wl-Phayf-2-P~-l~ 114 NMll 
(w: 3 3.76 (3lk I, OCHj; S.$l (lI& d, J = 8 Hz, <&C-o); 
6.81 (w. d. AB. J - 9Hz. orth NCAA 638 IZH. d. AB. 
I-P&,.rn& C&; 7i75 (3H. m, kt&&&&of 
c-pbwl umup): 7.7-8.0 @H. m. oftbo pmtosl of c-pbeoyl 
qoup); X:8-N covered by uonntk s@&; 11.8 (IH, d, 
bmdcwdJ=l2Hr,N~MUS:Zn(M*,~;~(100):238(11); 
176 (21); 161 0: 166 (9); II (12); 133 (14);131 (8): la 0); 105 
o;looO;n~;slO.IR(KBr)1~~cm-‘(~rad~: 
2845cai’ (FIX&. M.P. I@ (mporkd m.p. 14slrr3. 3-p- 
8kthyf4~~h0-1-*~-2-P~-1~ llh NMR (~ucw: a 
2.31 QH. 8. p-Me); 599 (lH, 6 J - 8 Hr. McfF); 697 (2H. 6 
AB.1-9Hz,orthopmtonsofp-tohGh1ropp);7.16(2H,d, 
AB,J=9Hz.msbprotoa,oP~1m~p):7~74~H,m. 
wbEpnprotarofcpbeayluow);7.8-8.1(?A,m.atbo 
~afC-Pbwluow:-CwNcowedbrrormticcbnrb: 
12.0 (1H. d, bm&nai, J = 12 Hz, m. IK (KBr): 1659 cm-’ 
(& MS: 237 (M+, 96); 236 (loo): 160 (ra); 132 (15); 131 (7); 
138 (a); 118 (4); 117 0: 107 (11); 106 (11); 10s 0; 91 (11); 77 
00); 65 0; 51 0. bLP. 1Ep (rcwwtal m.p. 1%16OY 158- 
159=). hn-Met&y&u&o-l-phnjf-~pmpa&aw 11~ NMR 
(CDc13: a 237 OH. a. nAfek 6.M (1A. d. J - 8 Fiz. O=C-CH-): 
d7-7i (4H, m, .NC34); 7J-l.7 (3ii. k, .metn/p& proton; di 
cpbenylswo:7~oH,m.ortbopmtoscofc-pbanyl 
gmap); -C&N covered by uomntk &nub: 14.0 (lH, d, J = 
12 Ht. Nu). MS: 237 (M+, 69); 236 (180); 160 (43); 138 (20); 131 
(6); 118 (3); 117 (10); 107 (23); 105 (10); 91 (16): 77 (26); u (11); 
51 (10): 41 (6); 39 (10). IR (KBr): 1639cm-’ (a. W.p. 171.. 

extnctedwithetber.Th&ied~4)&extrwtwu 
Mbwaltooc-MB~~obcdoam isiection,~iatwo 
compolmdr,armayeoolehXLMd33&mthoxy-l-pbmyl-I- 
propoas1*lllruwcbumofaqoand1k:194(111*,2);179 
(3: 163 W-o& 9: 136 (9h 105 (C&WY. 100); 8s (4); ‘n 

(W: 75 (Mhahf& 27): 58 (3); 51(n); M (5); 47 (3): 4s (4). 



(CC& 6 634 OR, d, AX, J=ZHz, C&Cl: 751 OH. 4 AX, 
J - 2H2, C&N); 7.18 (SK h Gffs 0~ I$&& 731 (=, r, 
Nat&f&x C.&f& fR (NmCf)z 16&3-15Wcn1 (pm-& bfS RI/~ 

t0fi8ji 7.6-8i &f; m, &ii vj. his &(~sL dtid):‘rsa 
@f*, 23h 189(e); Ml@; 175 (8): 173 Q; 161(16): 166 (62); lb 
0; 14s (61); 131 (1% 129 (21): 126 (la); 127 (12); 120 (3); 117 
02); 115 (is); 165 (loa); 91 (tot; 83 (261; n (~1); 76 flo); 5s (17); 
51 138); 43 (16); 41 (11): 39 OS). fhnpomd 2!k NfdR (CC!& 6 
l~13H,r,CB1aElu~nrpsctbD010);2030H.4CHItlr 
ryh~toC~);7~7~(3R,m,msbuad~patwc); 
7.7-8.0 (2H* at, oraloh lR (N&l): 1676cm-’ (& (this 8b 
8aptim8&omovtQiapwiihtbcbmuJoftbci?!byieaicdwbJe 
bomf; vay broad buno. MS rrdr (ml, &aad.): 19M oJf+, 45h 
193/s 0; 159 (106); Is8 (42); 157 (3& 144 (24); 141(21); 131 
OS); 129 t23h 115 (21); 165 m n g3); Sl(19). 



7% N.DaKnmud 

“Ii. AbRmM, TM Ldrm 4491(197& 
5LAhhCbtBds.FlSCk&T- zb. 659 mm. 

- _ 

=kffifi!hoadtbmmf-d~~ 
for&nwRda. 1623md27. 


