
N-HALOAMIDINES-V’ 

REACTION OF N-CHLORO-N’-AROYLACEDINES 
AND -BENZAMIDINES WITH ENAMINES 

(R&oaf in UK 19 April 1979) 

Abeact-The nxtion bebra N-chlom-N’-aroyla and &/3disubstitutcd enaminca afords 1 - aroyl- 4 - 
amino-4~-dibydro-imidPzolesinlowyidds,tbemainrcaction~beingN-(2-morpbolino-22- 
disubstimtcd) - ethylidcnc - N’ - aroyl - am&es. A similar reaction course was not observed with enamine 
bcariq a hydrogen atom in the ~-position. In thin case only pnxhcts derived from elcctrophilic chlorination on 
enamiocs were kolatcd. 

In a previous work we reported that cnamines derived 
from aldehydes react with Nchior&‘-aryl-a&lines 
according to different pathways depending upon the 
substituents at the enamine double bond as depicted in 
!Wleme 1.2 

We now wish to report our Wings about the reaction 
between the same enamines (1) and N-&Ion+N’-aroyl- 
an&tines (2). Our interest in this study was to search for 
an entry to imidazoks bearing a removable substituent at 
NI and to deepen the reaction mechanism. 

Enamines la and lb react in boiling chloroform with 
Nchlorc+N’-aroyl-amidines 2a-i affording as the main 
reactionproductsamixtureof l-aroyl-4-amino-255 
- trisubstituted - 4.5 - dihydro - imidazoles 3a-f and N - (2 
- amino - ethylidene) - N’ - aroyl - benzamid&s 4a-e. 
The compounds 4 deriving from Nchloro-N’-aroyl- 
acetamidines2f-fcouklnotbeisoktedbecauscoftheir 

ready hydrolysability during chromatopphic separation. 
Accordiq$y, only hydrolysis products 5, 6 and 7 could 
be isolated and identitkd (Scheme 2). 

It is interesting to observe that the formation of im- 
idazole derivative 3 was not observed in the reaction of 
I-morpho~2-methyl-propene lc with clhmamidim? 
a: only the 2-amino-butylidene-amidine If was isolated 
asthemai.nproductinthiscase. 

The yields of isolated 3 and 4 are reported in Table 1. 
The relative positions of the substituents at C!, and G 

as well as the E con6guration of compounds k-1 were 
hypothesized on the basis of mechanistic considerations 
and contirmed by the crystallographic analysis of 313 
(Fu. 1). An interesting feature in the ‘H NMR spectrum 
of the imidazolines 3f-i is the remarkably high value of 
the lon&range coupling constant between H4 and the 
MegroupatC2.Thisconstantappearstobeageneral 

Scheme I. 
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Tabk 1. 

XI’ lZ2 R3 R4 Imidewlines YifJld Ethylidene- Yield 

% amidines % 

DLS 95 vs G6H4p 3a 20 4a 55 

c&31 *6=5 '6'5 u84c1 3b 30 4b 50 

of4, c6R5 '6'5 C84& 3c 25 4a 50 

T3 OS=5 OsH4p a6H3 36 15 4d 60 

'6=5 csHs c6R5 C6X4Cl 39 20 4e 50 

5 9 OsH5 c&j 4f a0 

% "85 5 v5 3f 15 a) 

9 "6'5 cR3 O6R4p 36 25 a1 

5 wj 9 06H4Cl 3h 4Q a) 

9 v5 F3 94& 31 25 a> 

a) After the ohrow&ograpbio separation only hydrolysis products z&,1 could be isolated 

property of the Camino-4&lihydro-imidazole ring sys- tuxuSKM . . . . . 
tern and was already observed for other differently sub 
stituted ~~~~~~es.‘~ 

The structure of compounds 4a-f was inferred from 
analytical, IR, and ‘HNMR data. Conclusive evidence 
was given by mass spectrometry. 

The mass spectra of compounds 4a-f show a weah 
mokcukr ion and the ions associated to the frag- 
mentation pattern depicted in Scheme 3.5 ‘The base peak 
is afways due to the ion deriving from Freon b; 
the loss of morpholine (process a) is probably due to a 
McLatferty type mechanism. 

‘fbe proposed mechanism of this reaction is depicted 
in Scheme 5 and parallels the mechanism already dis- 
cussed for the reaction of emmines with Nchloro-N‘- 
arykmidines.’ 

The cllloro- ionuwhicharisesthfou&an 
elcctmph& at!ack of the N&loam&e upon the 
enamine system evolves through nucleophilic attack of the 
anion11feadingtothelabilein&rmed&el2fromwhich 
~~~ 3 are formed &rot@ cycfization with HCl 
e~norco~~$~~a~ ment of the 
amino8roup. 

Enamine Id which has one hydrtqen atom at the j? However, in this case, the cycfizatfon of intermediate 
position reacts with the N41Iorc~N’-benaoyl-amidine 2s 12 to imidazoline ring appears to be less favoured with 
in a different way afford& after chromatosraphic respect to that observed for the N-aryl derivatives. 
separation, a mixture of N-benzoyl-benzamidine 8 and Indeed, in the present case the open chain compounds 
2~~or~2-phenyl-~e~dehyde 9 ~~~1~s~ product). 4 are always formed as the main products (Table 1) 
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Scheme 4. 
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Scheme 5. 

wherea.9fromthereactionoftbesameenamine.s2and 
N-aryl-N’chloroamidines (Scheme 1) the imidazolines 
were always obtained as the prkipal reaction products. 

These results are rationalized by taking into account 
the lower nucleophilicity of the amide N atom which 
opposes the cyclisation proce3.9 ~ easier the rear- 
rangement to amid&9 4. In good agreement with the 
above, from the intermediate derived from enamine lc in 

which two Me groups lower the reactivity of the quater- 
nary carbon atom, only If was obtained with excellent 
yields. 

In the case of reaction involving enamine Id, failure to 
obtain products derived from intermediate 12 can be 
explained by the reduced nucleophilicity of anion 11. The 
deprotonation of the immonium ion 10 becomes in this 
case the main process. 
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-AL. 

Varian Abo instnmxnts (Me&ii aa internal standard). IB Spc&a 
were recorded with a Bccti Accukb 4 apcctrometer and 
MfISSSpCCtlXWithilP&iilEhCf27O~SSpCX&WWfatM 
ekctroneacrgyof8OcV.Tbedircctinscr&mtccl&Qewaau&zd 
with a probe temp. of 130-170” and an ion source tcmpwature of 
150-W. 

EaamiAu and halo-amid&. The enhues‘ and the N- 
chlor~N’-aroyl-as’ employed in this work are kBow0 
compounds and were prepared accord@ to described methods. 

Ruution of enamiw with N-chloro-brruomldbur 24. A soln 
of 20 mm01 of enamine dissolved iu anhyd CHCI, (SO ml) COB- 
tabling an cquimoblr amount of pyridine was renuxcd for 2-3 br 
with an qnimokr amount of N-ImkemSc in anbyd CHCI, 
(25 ml). The mixture was analyzed by tk until no more balom& 
dine was detectable, thca the crude mixture was cookd and 
washed with a sat. NaHCO,aq. The organic layer, d&d over 
mokcnlar sieves, was freed from the solvent in wcuo and 
chromatugraphcd on a silica gel column (Kkselgcl60, Merck). 
The cohunn was clutcd with benzene: BtOAc (9o:lO) or ethyl 
ether at a flow rate of 3 mljmin yiekiing prognsively the ami- 
dincs4alMftheimidu&e3. 

lllcisoktedp&uctdatato@bcxwit!llcactknmd~ 
parameters arc given in Tabk 2. 

Reaction of enamine la with N-chhv-acetatnidiw W. The 
reactionwsscarriedoutandworLedupinthespmemannaos 
for 20-c. The mixhues were cbromatograpbcd 00 a silica gel 
cohunncootaining~gofsilicpgclpcrgofcrudcmixtureata 
Bow rate of 2ml/min. The eluent employed for the compktc 
separa&oftbL?mixtllrcsansbenzenewftbM 
incrcasiog amount of EtOAc followed by EtOAc with an in- 
crcasiag amount of EtDH. 

The followiag compounds were progressively &ted: 5,&d, 
7a-d and 3f-t. 

The physicocbemicpl pmputks of 3f-i are colked in Tabk 
3.TheothaisoktcdpmductaarcsctforthiaTabk4. 

- of /hw@dim styme 14 w&h N-chbru-N’-&n- 
zall_curddbukArolnot1((189g)indyCHP2(100mI) 
Was added of pyridinc (0.8 0) pad 21(2.58 g). The mixture was 
rc9uxaiuotilnomoreNxhkro-am&ewaadet&abkbytk 
(ca 9Omill). tlnxl tbc molvcllt was evaporated m&?r reduced 
prrafmealMi2gofthccruderrddnewereclKomatog#Kdonn 
silica gel columu con&l&g 908 of solid phaac. Employins 
beluclle-BtoAc 95 : 5 aa eblcnt two main fractions were iKMed. 
The first (OAg) proved to be. (IR, NMR compared with an 
autbcatical sampk)” 9. the second (0.7s) was identical to 8 
(m.m.p. and IR). 
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