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Abstract—The reaction of N-haloamidines with enamines affords 14-dihydro-s-triazine derivatives as the main
resction product. The dihydro derivatives are aromatisable through oxidation with chloranil, The mass spectra of the

isolated products are discussed in detail.

Recently, we reported that N-halo-N'-arylamidines react
with enamines derived from aldehydes affording 4,5-
dihydro-imidazoies and  N-{aminoethyiidene)-aryi-
amidines derivatives according to Scheme 1.
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In this paper we wish to report our findings about the
reaction of the above enamines with N-halo-N'-unsub-
stituted-benzamidines.

By reacting N-haloamidines (1) with enamines (2),
1,4-dihydro-s-triazine-derivatives (3) were obtained as
the main reaction products (Scheme 2).
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Scheme 2.1
X = O or CHz as in Table 1.

The structure of compounds 3 was inferred from
analytical, IR and 'H NMR data. Conclustve evidence
was given by mass spccuvméu'y The fragmeniaiion
pattern of compounds 3a-h is depicted in Scheme 3.

The mass spectral abundance data for selected peaks
for 1,4-dihydro-s-triazines isolated are given in Table 1.

The molecular ion is generally absent but the molecu-
lar weight is confirmed by the presence of the M+ 1 and
in some cases also by the M—1 ions. The main frag-
mentation leads to the formation of the ion b which is
always the base peak of the spectrum except when
R'=R"=Ph (4e). When R'=C¢H; and R"=CcH; or
alky! the ion b gives rise to ion b, through amine eli-
mination accompanied by hydrogen rearrangement.
The ion b arising from compound 4e loses CsH, (76)
giving rise to the ion mje 176 as confirmed by the
corresponding metastable peak.

The same fragmentation path leading to ion b can also
give fragments cand d.

Finally fragment a arising from the molecular ion
through amine climination and fragments e and f arising
from the dihydro-triazine ring cleavage are always present
in the spectra.

In good agreement with their structure, compounds 3
were easily converted into the corresponding s-triazine
derivatives by reaction with chloranil in boiling benzene.

—-n

chiorunn
o "RJI\N
M,

3

In this case, too, the fragmentation pattern (Scheme 4)
confirms the asslgned structure. The detailed frag-
mentation data are g:ven in Table 2.

The molecular ion is absent or of small intensity, but
the molecular weight is confirmed by the presence of
M+ 1 ion.

The main fragmentation pathway is a McLaﬂerty
rearrangement mvolvmg the hydrogen atom in & position
with respect to the amine nitrogen. The ion h so formed,
which is in most cases the base peak, loses C¢H-CNH
or two molecules of Ph-CN giving rise to ions h, and h,
respectively. The last two frugmentation processes are
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Scheme 3.1

+X=0 or CH; as in Tabk 1.

Scheme 4,
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not so important when R’ = R” = alkyl, The fragment ion
b also gives rise to the fon by (m/e 164),

Another noteworthy fragmentation process leads to
the ion b which was already observed in the frag-
mentation of compounds 4.

Finally, the loss of R’ or R” from the molecular ion
gi;es rise to ion g which is abundant only when R’ =
alkyl.

DISCUSSION

The formation of the dihydro-triazine derivatives
probably occurs according the mechanism depicted in
Scheme 5.

The first stage is the direct electrophylic attack of the

halo-amxdmeuponthennsatmtedenammesystem.An
intermediate chloro-immonium ion (5) is thus formed
which evolves through the nucleophylic attack of ami-
dine anion (6) leading to intermediate (7) which rear-
ranges to 8. The formation of the triazine ring is likely to
occur through a subsequent attack by the anion (6) upon
cationic intermediate (8) followed by ammonia elimina-
tion.

The formation of intermediate 7 parallels the pre-
viously discussed mechanism of the reaction between
enamines and N-chloro-N'-arylbenzamidines." However,
the aryl substituted analogue of 7 evolves preferably
either to a 4,5-dibydro-imidazole derivative by cycliza-
tion or rearranges to the aryl substituted analogue of §
which, by simple deprotonation, gives N-(amino-ethy-
lidene)-benzamidine (Scheme l) probably because of the
h:gher steric hindrance preventing the formation of the
triazine ring.

*Traces of dihydro-imidazoles are detectable in all crude reac-
tion mixtures. However, no effort was made to isolate these
compounds in a pure form,

X =0 or CH; as in Table 1.

The cyclization to imidazole ring is possible also from
intermediate 7 even if as a secondary process. Actually,
in the case of the reaction between N-bromo-ben-
zamidine and 2-phenyl-1-morpholino-propene, besides
the dihydro-triazine (3d), 2,5(4) - diphenyl - 4(5) - mor-
pholino - 5(4) - methyl - 4,5 - dihydro - imidazole (%) was
isolated in low yield.”

From the above reaction the 2-morphofino-2-phenyl-
propionaldehyde (10) was also isolated in low yield. This
product probably arises from the hydrolysis of the
haloimonium ion (5)° owing to traces of water present in
the reaction system.

M,

3 HHO
e 3+ ;
= /\Q
- 10
EXPERIMENTAL

M.ps were taken with a Bichi apparatus and are not corrected.
'H NMR spectra were recorded with both Varian HA-100 and
Varian A-60 instruments (Me,Si as internal standard). IR Spectra
were recorded with a Beckmann Acculab 4 spectrometer and
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L. Crrerio et al.

74

-goyjezedes orudexldojemoand xejye jonpoxd apnad JO Lp(vl) e

-Z yo pTatk aeydyy
eqq aaed qoyysm euypiwe-oieqd- agy pajxodsx ST 6ol +geuTpTWezOeq-0TeY~N @63Y3 oU3 U314 OWeS 8yl 3sOWIR AY 98IN0D UOTIVWAX BYY .

%) w 09°g-02"4

*(HD) 8 T2°S .zmﬁmmov = g9°2 Toueqye +f
“€Cao) moggr1 ‘(o) €171 osee] coctlo-slood wuCy vestle-slnrod w2 |aeuseradoxdosy|.out| o2 g0 | omoza-nj 3
%)
61°9-68°L pue ® 9°4-¢L *(HO)
s 21°¢ *0%(%Ho) 3 g2*¢ *N°(%mO)
3 26°2 *(no) W 6 1-5¢°1 cos¢| 6-¢tle-tlowe] oS orctfn-tlnwl o€ susxeoto19| .18 | O w2 |ozotwo-n| 3
nmmwov @ 1-g-0°4 ‘(BO) B L4479 suszueq +
‘o (%Ho) w g°¢ *N°(%Ho) ®w g2 oore| c-11lz-0|0-64 oA ¢-11|t-ole gl ¢ |zensetadosdost|. 61| o e |ozotuo-n| o
Ammmov w OT*8~01°4
“(HO) £ 0L°¢ *0°(%HD) 2 08°€
(o) w ogz ‘(o) = 92 otg| zectlorolv-od o"nFuld 1-¢tlerolerae| o2 |zemsersdosdost| rer| o v {ozorgo-m| ®

#%) @ 1'g-z+4 ‘[(X-HO

-K) 2ES*9] P 08°6 *(Ud~HO) pue
°Cuoy w gL “RE(%HO) 3 92| oeng-03¢e| 9-¢1lnro| 19zl o"NFuo| noct s ole ¢d o¢ |aeureradoxdosif.ooz| 2| ¢t0 | opor-Nf 9
*s%) = 0z"3
-06°L PUB W 05 A-02°4 ‘(HD) S
c1-¢ *0%(Cuo)y 3 2L °(Cuo) 3 - susgued +
gz *(%uo) b ¢g*1 *(fm0) 3 0° 1 otee| contlere|a-ed o ostontle-slo-cd v |zsasetsdoadost|.ost| oz <o | owoza-nl a

(‘%) w ¢+g-62 pue m 9+,
24 *(H0) s 2°6 *0°(%Ho) 3 8°¢

“wm) 3 o'z *(%i0) s g1°1 7 (2 Rl GO T [ Nesanaa K ad el (A2 IS tousuzo|,0pt| 02| <o | omoza-ml e
) wefnif i o] “ A o} % Oo #D93083I ¢
¢ ~dwag) (y) owWI3| euypywme
(SWL ®moxy ¢ **10q0) I I, HI pexynzay 2TnEIog] punog ssDTeTX|3u9AaTOS *3stap|-d-m .omow—aoﬁomom ~oTeq~N| punodmc)

€ HqeL




75

N-haloamidines-IT}'

(5x%) ® ¢g-g~¢9*g pus W
Gled-gC+L *0%(%H0) 3 ¢°€ “N°(%HD) 3 s972 .mﬁmme @ g-z-2°1 | 0#T|0-¢]ose | o"WB%uSCo | ggte-¢ |6 ni| g4 | aeuzetrsdoadost! o991 3
Ammmov w {ousy3s +
04°8-06°8 Pus W §4L-0TL “0°(%HD) 3 06°¢ ‘N°(%HO) 3 ¢5r2 |9 T8r¢ic 6l o | ¢ ttle-slt-6e| o8 | semaersdosdost| oz¢e s
(Su%) w ¢4 8-65°8
pus w gro-z+4 *oPCHD) 3 64°6 ‘Wo(CHD) 89-2¢(HO)s 02 | ¢-¢t| 2 ou-as | oW FulC| €-¢tl6 s fores| <8 | a@useTddoadost| ofol P
Amxwov © SH*g-52°g pue ) Tousyse +
® 0g-4-c2 4 ‘(HD) S 8L *0°(%HD) 3 0g+¢ “ME(TH0) ® g9z | Lr€t|6 s |vras [ 0N | ereT[T-9n 9t | o8 | weussTAdoxdosT | ol9T °
Ammwov m $°3-QT°Q PUe W SC4-¢ L
oS (e ¢ 9% .5 ¢(C oo . . Y .82 42, | 5. <le- £doxd
0°(%Ho) 3 09°¢ ‘MC(“HD) 3 g6°2 ‘(CHO) B 2T°2*(THO)? ¢8°0| w'Hyj g Lle Wl O MCH 0| 2°w1|2"Ll6"€l] 08 Jouae TAdoadosT { o¢4T qQ
(%) = ¢'g-2'8
pue m gol-n-s 00CHD) 3 1€ WC(CH0) 3 Lzt (Frods 41| 6r61 rofercs | o0 | ovgtfotuferel| g8 | aewserAdoadost| ol1T e
H 8]0 N |20 % ¥
(W wex3 ¢ *1o00) W H. peaTnoed cTnmIog punocg pIoTH 3ueATOs +3sTIp| *d-m| punodmop

‘v ABL




% L. CrreRio o ol

Mass spectra with a Perkin Elmer 270 mass spectrometer at an
electron energy of 80 eV. The direct insertion technique was used
with a probe temp. of 130-170° and an ion source temperature of
150-200°.

The enamines,” the N-chloro-,* the N-bromo-* and the N-iodo-
benzamidines® employed in this work are known compounds and
were prepared according to the literatore methods.

Reactions of enamines with N-halo-amidires. A soin of
20 mmo! of enamine dissolved in anhyd CHCl, (50 ml) containing
an equimolar amount of pyridine was reacted at the temp.
reported in Tabie 3 with an equimolar amount of N-halo-amidine
in anhyd CHCL; (25 ml). The mixture was analyzed by tic until no
more halo-amidine was detectable, then the crude mixture was
cooled and washed with a saturated NaHCO, aq. The organic
layer, dried over MgSO, was freed from the solvent under vacxo
and chromatographed on a silica column (Kieselgel 60, Merck).
The column was eluted with benzene-THF (80-20) at & flow rate
of 3 mi/min yielding as the main product the dibydro-s-triazines
3a-g. The isolated products data together with reaction and
isolation are given in Table 3.

Oxidation of dikydro-s-triazines 3 to s-triazines 4. To a soln of
Smmol of 3 dissolved in anhyd benzene (30ml), an equimolar
amount of chloranil was added. The mixture was then refluxed
until oo more dibydro-compound was detectable by tkc (ca 2 hr).
The cooled soln was stirred for 30 min with a 5% NaHSO, aq, the
organic layer was separated, dried over MgSO, and freed from
the solvent at reduced pressure. The crude residue was purified
by chromatography on a silica gel column. The data of the
isolated products are given in Table 4.

Isolation of dikydro-imidazole 9 and 2 - morpholino - 2 -
phenyl - propionaidehyde 10. 40g of the crude mixture
obtained from I-morpholino-2-phenyl-propene and N-bromo-
benzamidine were chromatographed on s silica column contain-
ing 200 of kieselgel 60 (Merck). The column was chuted with
benzene-ethyl acetate (80-20) at a flow rate of 2 mi/min.

The following products were progressively eluted: 2 - mor-
pholino - 2 - pheny! - i yde 10 (0.4g), m.p. 92°C,) 'H
NMR (CDChL): LS (3H, s, Me); 248 (4 H, m, (CH,N); 3.7T8 (4 H,
t, (CH,,0) 7.20-7.78 (SH, m, aromatics); 9.3 (1 H, s, CHO).
(Found: C, 71.4; H, 7.85; N, 6.25. Cak. for C;sHiNOy: C, 71.25;
H, 7.75; N, 6.4%). Dihydro-imidazole 9 (0.8g), oil. oil. '"H NMR
(CDChL); 1.81 (3H, 5, Me); 2.75 (4H, m, (CH.:N); 3.71 4H, t,
(CH2;0); 477 (1H, s, CH); 7.0-8.2 (11 H, aromatics and NH).
MS: 322 (N, M + 1; 202 (100); 105 (39); 99 (79); 86 (34); 77 (41); 71
(39) and the dihydro-s-triazine 3d (1.93).
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