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Abstract
The synthesis of previously unreported 2-arylimino-2H-pyrancarboxaldehydes is achieved by the treatment of

Vilsmeier reagent with N-arylacetoacetamides. 2-N-Alkyl and the parent 2-imino-2H-pyrancarboxaldehyde
derivatives are synthesized from the corresponding acetoacetamide derivatives. A possible mechanism for the
formation of 2-imino-2H-pyrancarboxaldehyde is discussed. © 1999 Elsevier Science Ltd. All rights reserved.
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Introduction
Synthetic chemists are concermed with increasingly sophisticated targets; there is

[\

permanent demand to develop more and more novel synthetic routes able to target the ever
increasing heterocyciic structures. Synthetic approaches to various substituted 2/-pyrans are of
special interest and contemporary importance, because of the growing variety of 2H-pyran
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y - y f 1,3-dicarbonyl ¢ s using 2,3-dimethylbutenal and
pyridine[6], 1,5-dicarbonyl compounds using HCI[7] and by the Diels-Alder reaction of ethyl
pyruvates with 1-methoxy-1,3-butadiene[8]. Synthesis of the parent imino-2H-pyran and 2-
arylimino-2H-pyrancarboxaldehyde from acetoacetamide derivatives has not vet been realised.
Hence our objective of the present work is the synthesis of 2-arylimino-2H-

pyrancarboxaldehydes from R-ketoamides using the Viismeier reagent.
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in the Vilsmeier-Haack-Amold reaction. naiomemylemmmmm salt has been extenswely used for
activated aromatic, hetero aromatic and fully conjugated systems[9,10]. The broad synthetic utility of
this halomethyleniminium salt not restricted to formylation, but is also suitable for electrophilic
substitutions followed by intramolecular cyclizations, producing various nitrogen and oxygen based

l o a o~veliza e Al AF shio
weterocycles[11-15]. Recently our group have reported that the cyclization potential of this

halomethyleniminium salt with various functional groups leads to heterocycles[16-20]. Prewously N-
phenylacetoacetamide has been cyclized under acidic condition leading to the formation of a
quinoline denivative[21,22]. Although pyrancarboxaldehydes have been synthesized by treatment of
1,5-diketones with Vilsmeier reagent in our laboratory[23], the reaction of B-ketoamides with the
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Vilsmeier reagent was not yet reported nor the synthesis of 2-imino-2H-pyran. This led us to
undertake studies of Vilsmeier reagent with -ketoamides.
In this paper, we report a novel route to the synthesis of 2-imino-2H-pyrancarboxaldehydes

from the reaction of N-phenylacetoacetamides with halomethyleniminium salt. The novelty of this
synthetic route lies in the intramolecular cyclization of iminium salt by oxygen nucleophiles.
Results and Discussion

N-Arylacetoacetamides have been synthesized by treatment of aromatic amines with
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reported in the literature. The treatment of acylamide 2 with Vilsmeier reagent provided 2-
chloro-3-substituted quinoline 3 in an efficient manner[25]. We have made an attempt to
combine this strategy with Vilsmeier cyclization of N-phenylacetoacetamide to accomplish the
synthesis of the pyran-fused quinoline 5 via the cascade cyclization of the intermediate 4

N g N C}
H
2 3
0 NMe; O—CH=NMe, a
/ HC §
| ad O CH=NMe, | A "
\//\g/'\\\o \/\g/\ 2 XN 0/\NMez



R. R. Amaresh, P. T. Perumal / Tetrahedron 55 (1999) 8083-8094

8085

N-Phenylacetoacetamide 1a (10 mmol) in DMF was added drop wise at 0°C to Vilsmeier
reagent (8 equivalents) previously prepared from DMF and POCI; under stirred condition. The
reaction mixture stirred at rt for 1 h and maintained at 90°C for 4-5 h on a water bath, cooled
and neutralized with sodium acetate at 0°C. The crude solid was chromatographed to give
regioisomeric  2-phenylimino-4-chloro-2H-pyran-5-carboxaldehyde 6a and 2-phenylimino-4-
chloro-2H-pyran-3-carboxaldehyde 7a in 44% yield, in a ratio of 28:72. Similarly other
substituted N-phenyl acetoacetamides also cyclized smoothly (Scheme 2 and Table 1).

Scheme 2
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Table 1. Vilsmeier reaction products of N-phenylacctoacetamides with Vilsmeier reagent

Product ratio ™"

S. No. Substrate Substituents Yield m.p. (°C)
1 R R' R’ 6 : 7 (%) 6 7
1 a H H H 28 72 44 149-51 171-73
2 b H H CH; 50 50 50 172-74 154-55
3 < H H OCH; 60 40 40 158-59 127-28
4 d H H Cl 48 52 55 193-95 201-03
5 e H H Br 52 48 62 200 193-94
6 f H Cl H 15 85 45 130-32 150-52
7 g CH; 60 40 40 104-06 171-73
8 h OCH; H H 40 60 40 86-88 120-22

a: All the products were duly characterised by '"H NMR, *C NMR and IR spectroscopy, mass spectrometry and elemental

analysis,

b: Product ratio is based on isolation by column chromatography.

The reaction of Vilsmeier reagent with activated methyl ketone leads to R-chloro
vinylaldehyde as an intermediate in a few cases [26,27]. We also pursued reaction conditions that
would likely favour the formation of vinyl chloride and subsequent formylation. But GC-MS



8086 R. R. Amaresh, P. T. Perumal / Tetrahedron 55 (1999) 8083-8094

analysis showed clearly that neither of 3-chloro vinylaldehydes nor pyridine derivatives could be
detected in the reaction mixtures, which were quenched with sodium acetate or ammonia or
aromatic amines under a variety of the reaction conditions.

The present study is the first one for the direct synthesis and complete spectral chracterisation
of 2-imino-2H-pyran carboxaldehydes from R-keto amides using Vilsmeier reagent. A few
reports are availabie regarding the synthesis and speciral characterisation of 2-aryiimino-2/H-
pyran from cyclic pyrylium salt of 2H-pyrones[28-30]but not from cyclic intermediates.

Although an unambiguous mechanistic course for the reaction is premature, some speculations
can be made at this stage on the intermediates involved in this reaction (Scheme 3). The terminal
carbonyl group of N-phenyl acetoacetamide reacis with the chioromethyiemminium saii to yield
chloro formyl derivative 8. Before the intermediate 8 undergoes further reaction with another
mole of reagent leading to diformyl derivatives, there will be two possible routes. In route A the
carbonyl group undergoes O-formylation via the shift of H-atom from nitrogen giving
ﬁﬁel_ﬂ_l@uldlc 7 WIllbll lll tum Ulluefgﬁes IUIlIlCT bUUbll[l.I[IOI] at L[lC lﬂI'IIllIldl cnalmne io glVC
intermediate 10. The intermediate 10 undergoes intramolecular cyclization giving intermediate
11. Hydrolysis of the cyclic intermediate 11 gives 2H—pyran-5-carboxaldehyde 6a via loss of the

dimethvlamino gron p. In route B, the h]nrnfnrmvl derivative 8 undercoes further substitution

Aaaz Y w o 1LY,

with halomethyleniminium salt giving intermediate 12 via the ketonic carbonyl group, which
cyclizes spontaneously to give the intermediate 13, followed by loss of the dimethylamino group
resulting in the formation of 7a.

In order to extend the scope of this reaction, we studied the synthesis of N-alkyl derivatives of
NSRS, R I S I DR P L Af laminxslammtmemmmtacda 1A smaad AT £ il b a1V
LIl “‘pyl dlliCdi DOXALUCIIYUCY ACCLULULLELY, [V-UCllyildClloauCldlind 149 did IV-\L"pllC 1Y1CUIY1
~ to give

the regioselective
products 2-(N-benzyl)imino-4-chloro-2H-pyran-5-carboxaldehyde 16 an 2- (N-phenylethyl)

imino-4-chloro-2 H-pyran-5-carboxaldehyde 17 in 23 and 24 % yield respectively (Scheme 4).

Tha frmunatinm ~fdhacas samirionmmiaria memadrate 10 nenbhn Ll TN dhhn renntar hacinide; ~F mitenaan
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which may favour the formation of intermediate 9 rather than that of intermediate 12.
Scheme 4
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In summary, we have shown that irrespective of the substitutions at the nitrogen atom, the
N-aryl, N-alkyl or unsubstituted acetoacetamides are smoothly cyclized under Vilsmeier
conditions to provide a novel and convenient route to the synthesis of 2-imino-2H-
pyrancarboxaldehydes.

Experimental

Melting points were measured in capillary tubes and are uncorrected. Analytical thin layer

rromatogra erformed on precoated sheets of silica gel with
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pay
containing PF 254 indicator (Merck, Darmstadt). Column chromatography was performed with
silica gel (60-120 mesh, SD fine chemicals, Boisar).

Substituted acetoacetanilides were prepared following literature procedures|2 Substituted

2].
aniline was slowly added to previously boiled ethylacetoacetate and refluxed further for 2-3 h.
After cooling, the crude substituted acetoacetanilides were collected and recrystallised either in
chioroform, acetic acid-water or ethanol.  Similarly, N-(phenyimethyl) acetoacetamide and

N-(2-phenylethyl)acetoacetamide were prepared.

~ Ty ] » »

General procedure for synthesis of 2-arylimino-2H-pyrancarboxaldehyde, alkylarylimino-
2H-pyran carboxaldehyde and imino-2H- pyrancarboxaldehyde

henylacetoacetamide (10 mmol) was dissolved in 5 mL of DMF and added

e .6 mL) in an ice
bath over 20-30 min. The reaction mixture was stirred at room temperature for 1 h and
maintained at 90 °C for 4 h. The resulting mixture was poured into ice water and neutralized
with sodium acetate. The crude product was chromatographed to yield the products 6a-h and
Ta-h .
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2-Phenylimino-4-chloro-2H-pyran-5-carboxaldehyde (6a) and 2-Phenylimino-4-chloro-2H-
pyran-3-carpoxaidehyde (7a)

The title compounds were synthesized from N-phenylacetoacetamide (1.77 g, 10 mmol) according
to the general procedure. The crude products were chromatographed (90:10 petroleum ether : ethyl
acetate) to afford vellow solid of 6a (0.28 2,12 %). m.p. 149-151°C. TH NMR (300 MHz CDCl-)

GGV 7 W GQRaS e v aRsaiSa W2 Ve NAVARN N AV aVax ai, vuva_)l

8 10.05 (s, 1H, CHO), 8.16 (s, 1H, OCH=C), 7.54-7.44 (m, 3H, Ph), 7.37-7.30 (m, 2H, Ph), 6.70 (s,
1H, CH=CCI); *C NMR (75 MHz, CDCl;) 5 185.66, 160.38, 146.38, 143.87, 138.90, 129.64,
129.60, 126.13, 119.84, 114.68; IR (KBr) 2925, 2850, 1696, 1661, 1518, 1408, 1340, 1282, 815,
745, 698 cm™ MS m/z 233(M), 235(M+2); Anal. Caled for C;,HsCINO; C, 61.69; H, 3.45; N,

oQ. H AQ. AT £ N2 and vyallasy cnbld AEMo /N8 o« 1Y 0/ \ 2w 171 17200,
J 77 FUUHU \_,, U.l T, D."I‘O, N, LUS, allll YCHOW S04 UL /7@ \VU./J g, 34 70 ). HLP. 1/1- 1707,

'H NMR (300 MHz, CDCl;) § 10.36 (s, 1H ,CHO), 7.53-7.43 (m, 4H, OCH=C and Ph), 7.35-7.33
(m, 2H, Ph), 6.37 (d, 1H, J = 7.2 Hz, OCH=CH); "*C NMR (75 MHz, CDCl;) & 188.40, 161.41,
150.49, 141.72, 139.10, 129.61, 129.38, 126.21, 122.06, 109.58; IR (KBr) 2859, 2766, 1702,

1£AL8 1814 14AK87 76 £Q4K Lo AAQ s /e D22RATY Anal Malad £ae O TT AN O £1 £00 1L
149, 1212, 19407, /UL, UTD cim 5 WD NIV 4 LIOUVL ), Alldl. LaiCQ 101 218V HNWLAY W, ULV, T,

3.45; N, 5.99 Found C, 61.87; H, 3.50; N, 6.03.

2-(4-Methylphenyl)imino-4-chloro-2H-pyran-5-carboxaldehyde (6b) and
2-(4-Methylphenyl)imino-4-chloro-2H-pyran-3-carboxaldehyde (7b)

) P Ao 2xrama arrmthacizad Heon g Nanatranptaes A (470}

The title Compounas were :,yuuu:aiLcu mom zv-\‘f-umuxyq.mcu:yl Jacgtoaceiamiac \l 77 8, 10 I‘I‘“‘u’ﬂ)
according to the general procedure. The crude products were chromatographed (85:15 petroleum
ether : ethyl acetate) to afford colourless needles of 6b (0.62 g, 25 %). m.p. 172-174°C; '"H NMR
(300 MHz, CDCl3) & 10.04 (s, 1H, CHO), 8.14 (s, IH, OCH=C), 7.32 (d, 2H, J = 8.4 Hz, Ar), 7.20

/4 2H J =84 1H. CH=CC! ). 2.39(s. 3H. CH»): B A\TAAD /7& A A
5 04111. m},uuo \:a i, Lo=eu 1; 4.378, onl, Lilzj, U OINIVIR (/D IV ru, \JU\.A3)0

,-

185.70 160 41, 146.23, 144.00, 140.17, 136.57, 130.20, 125.84, 119.75, 114.60, 21.16;IR (KBr)
1694 cm™; MS m/z 247 (MY); Anal. Caled for Cy3H)CINO, C, 63.04; H, 4.06; N, 5.65; Found C,
6334; H, 4,085 N, 5.67 and light vellow solid of 7b (0.62 g, 25 %). m.p. 55 °C; 'H NMR (300

N, OTWINYN R IN2K 7o 11T OTLICY 7 AS /A 1T I_’TET_J—; NI _™N 72074 HLT 7T - Q9 LI,
VIFZ, CLACI3) O 1U.50 (S, 1y, vy, 7.4 (G, 1, 1.3 T, AU ), 1.4 (Q, 4K, J = 0.2 THZ,

Ar), 7.18 (d, 2H, J = 8.2 Hz, Ar), 6.36 (d, 1H, J=7.1 Hz, OCH=CH ), 2.36 (s, 3H, CH3); )C NMR
(75 MHz, CDCl;) & 188.46, 161.34, 146.33, 138.71, 129.60, 126.41, 119.67, 118.49, 114.70,

109.32,21.10; IR (KBr) 2766, 1702 cm™; MS m/z 247(M*); Anal. Calcd for C13H,0CINO, C, 63.04;
H. 4.06.N, 565, FoundC, 63.24; H,4.16; N, 5.78.
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2-(4-Methoxyphenyl)imino-4-chloro-2H-pyran-5-carboxaldehyde (6¢c) and
2-(4-Methoxyphenyl)imino—-4-chloro-2H-pyran-3-carboxaldehyde (7c )
The title compounds were synthesized from N-(4-methoxyphenyl)acetoacetamide (2.07

ccordine to the oceneral nrocedure. The crude nroducts were {‘hrnmafnornnh d (Q0-10
N (AW} LI 14 SwWwAALAL IR A2 W LW A t’l Uuuv‘ru lllll LVA VY \ V. iwv
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0.05 (s CH ),
Ar), 6.96 (d, 2H, J = 60Hz,Ar)666( H,C =CC1)383(s 3H), 1 NMR(75MHZ CDC13)8
185.81, 160 20, 146.35, 144.13, 138.27, 131 60, 127.44, 120.06, 114.60, 107.80, 55.63; IR (KBr)
1700 cm™ ; MS m/z 263(M"); Anal. Caled for Cj3H,¢CINO; C, 59.21; H, 3.82; N, 5.31; Found C,
59.24; H, 3.90; N, 5.38; and yellow solid of 7¢ (0.42 g, 16 %). m.p. 127-128 °C; 'H NMR (300
MHz, CDCl3) § 10.35 (s, 1H, CHO), 7.48 (d, 1H, J = 7.5 Hz, OCH=C), 7.22 (d, 2H, J = 6.3 Hz,
Ar), 6.95 (d, 2H, J = 6.9 Hz, Ar), 6.35 (d, 1H, J = 7.5 Hz, OCH=CH), 3.81 (s, 3H, CH;); "*C NMR
(75 MHz, CDCl;) & 188.52, 161.65, 142.07, 138.21, 131.75, 127.21, 121.80, 119.62, 114.67,

zo(‘)

1IN0 AT &5 2L TR /VD.-\ ’?0(0 1703 Al CONAQ s/ VEAMAY Amal Calad £ae LI AT Fal
V741, JJ.50, 1IN \ 2007, 17UD Uil , VIO TI/Z LO05(1Vl ), Aldldl. LaiCQ 101 \,}3n|0\,u\lU3 w,
YLLK, 3.82) N, O3, Found C, 59.1.2; H ,4.U8; N,>.U/.

2-(4-Chlorophenyl)imino-4-chloro-2H-pyran-5-carboxaldehyde (6d) and
2-/4-('hlnrnnhpnvl)iminn-d-{*hlnrn-ZH.nvran- %‘-('nrhnrnldphvda / 7d )

Tha 1n nnennniindo trare crmthacirad fromias Ll awnohnee Nnantnnngtnemaida 7 11T o~ 10 o1\
11c uuU COULHPOWILD WEIT byuu CSLLTU [TO1) Iv-\‘f'bluUlUpllUll)’l}dbClUdbCld.lllluc {<.11 8, 1V 11noi

according to the general procedure. The crude products were chromatographed (80:20 petroleum
ether : ethyl acetate) to afford as colourless solid of 6d (0.69 g, 26 %). m.p.193-195 °C;'H
NMR (300 MHz, CDCls) & 10.06 (s, 1H, CHO), 8.12 (s, 1H, OCH=C), 7.48 (d, 2H, J = 8.4 Hz, Ar),

AL IAN VARAL, WA AAS) 423135 Yl 2N L )

7.26 (d, 2H, J = 9.3 Hz, Ar), 6.70 (s, 1H, CH=CCI); *C NMR (75 MHz, CDCl;) & 185.65, 16023,
146.63, 143. 39 137. 23, 135.75, 129.84, 127.56, 11991, 114. 90 IR (KBI‘) 2860, 1704 cm MS
m/z 267(M"); Anal. Caled for CpoH/CLNO; C, 53.76; H, 2.63; N, 5.22; Found C, 53.59, H,2.61,

N, 5.25; and yellow solid of 7d (0.77 g, 29 %). m.p. 201-203 °C; 'H NMR (300 MHz, CDCl5)

Uf‘Uﬁ\ TENTAS (i 2T OV A and Al 7T 207720 7 LT AN £ AN /A 1T T —
LIS}, 1.V .50 (U1, D11, Ul w dild ALY, F.0457 .47 (1, 411, A ), VYV (U, 111, J —

7.2 Hz, OCH=CH); "“*C NMR (75 MHz, CDCl;) & 188.22, 161.23, 147.01, 143.73, 141.26, 135.27,
129.89, 127.60, 11827, 109.92; IR (KBr)1701 cm';MS m/z 267(M");  Anal. Caled for
CpH,CLNO, C, 53.76; H, 2.63 N, 5.22; Found C, 54.07,H, 2.84; N, 5.21.
2-(4-Bromophenyljimino-4-chioro-2H-pyran-5-carboxaldehyde (6ej and
2-(4-Bromophenyl)imino-4-chloro-2H-pyran-3-carboxaldehyde (7¢ )

The title compounds were synthesized from N-(4-bromophenyl)acetoacetamide (2.55 g, 10
mmol) according to the general procedure.The crude products were chromatographed (85:15
petroleum ether : ethyl acetate) to afford light yellow solid of 6e (0.99 g, 32 %). m.p. 200 °C; 'H
NMR (300 MHz, CDCls) 8 10.06 (s, 1H, CHO), 8.13 (s, 1H, OCH=C), 7.64 (d, 2H, J = 8.7 Hz, Ar),
7.23 (d, 2H, J = 8.7 Hz, Ar), 6.71 (s, 1H, CH=CCI);"*C NMR (75 MHz, CDCl;) § 185. 66 160.42,

143.31, 137.72, 132 54, 128.51, 127.10, 123.78,120.84, 118.99; IR (KBr) 1694 cm?; MS m/z
JH-BICING, C.4611: H 226: N 448 Found C. 4633: H 230
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N, 4.45; and light yellow solid of 7e (0.94 g, 30 %). m.p. 193-194 °C; 'H NMR (300 MHz,
CDCl3) & 10.30 (s, 1H, CHO), 7.65-7.56 (m, 3H, OCH=C and Ar), 7.46-7.42 (m, 1H, Ar), 7.24-7.19

65-7.
(m, 1H, Ar), 6.39 (d, 1H, J = 7.2 Hz, OCH=CH); "*C NMR (75 MHz, CDCl;) & 187.49, 160 40,

142.51, 132.17, 128.99, 127.21, 124.82, 122.82, 119.24, 109.23; IR (KBr) 2766, 1706; cm™; MS
m/z 311(M"); Anal. Caled for C;2HsBrCl C,46.11;H,2.26; N, 448; Found C, 46.50: H 2'23
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2-(3-Chlorophenyl)imino—<4-chloro-2H-pyran-5-carboxaldehyde (6f) and
2-(3-Chlorophenyl)imino-4-chloro-2H-pyran-3-carboxaldehyde (7f)
The title compounds were synthesized from N-(3-chlorophenyl)acetoacetamide (2.11 g, 10

PR a2 %% ¥aY

mmol) according to the general procedure. The crude products were chromatographed (90:10

petroleum ether : ethyl acetate) to afford yellow solid of 6f(0.19 g, 7 %). m.p. 130-133°C; 'H

NMR (300 MHz, CDCl3) 6 10.07 (s, 1H, CHO), 8.13 (s, 1H, OCH=C),7.47-7.45 (m, 2H, Ar), 7.37
5

(s, 1H, Ar), 7.26-7.22 (m, 1H, Ar), 6.72 ( Chy; BC NMR (75 MHz, CDCL;) § 18561,

\ £y ’ F L a\TT T Ll il - lll, £ ) ’ - PR FR JEAN \IJ Lvum \.J.I.J\-/lj} v 1

160.37, 146.66, 143.29, 139.70, 5.33, 130.66, 12997, 126.70, 124.50, 119.98, 114.89; IR

(KBr)2850, 1694 cm’'; MSm 67(M" ); Anal. Calcd for C;HCLNO, C, 53.76 H, 2.63; N, 5.22;

Found C, 54.00; H, 2.66; N, 5.28; and colourless solid of 7f (1.04 g, 39%). m.p. 150-152 °C; 'H
8103

NMR (300 MHz, CDCl5) H, CHO), 7.50-7.38 (m, 4H, OCH=C and Ar), 7.27-7.24 (m,

Vil \J ¥
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1H, Ar), 639 (d, IH, J = Hz, OCH=CH); C NMR (75 MHz, CDCl;) & 187.45, 160.73,
150.22, 145 15, 140.45, 139. 24 134.59, 130.17, 129.05, 126 91, 123.66, 109.23; IR (KBr) 2771,
1690 cm™; MS m/z 267(M"); Anal. Calcd for C,;H,CI,NO, C, 53.76; H, 2.63; N, 5.22; Found C,
53.96; H 2 60; N, 5.27.

2-(2-Methylphenyljimino—~-chioro-2H-pyran-5-carboxaldehyde (6g ) and
2-(2-Methylphenyl)imino—<4-chloro-2H-pyran-3-carboxaldehyde (7g )

The title compounds were synthesized from N-(2-methylphenyl)acetoacetamide (1.91 g, 10
mmol) according to the general procedure. The crude products wereas chromatographed (85 15
troleum ether : cul_yl acetat } to afford lig}‘lt ye<i llow solid of 6'g (O 59 4 % yield). m.p. 171-

73 °C; 'H NMR (300 MHz, CDCl3) § 10.05 (s, 1H, CHO), 8.05 (s, 1 .
3H, Ar), 7.13 (d, 1H, J = 7.5 Hz, Ar), 6.71 (s, 1H, CH=CCI), 2.12 (s, H CHs); "“C NMR (75
MHz, CDCLy) & 185.68, 160.14, 146.49, 144.04, 138.16, 134.58, 131.36, 127.39, 126.68, 119.81,

11452 21 A1- TR /KRATAON cm - MQ 1i/o 24T Anal Caled far O OINOL O £2 04 1T

117,00, £1.Vi, LIN \DWDLJIVIVU Vil , IVLO (/4 L7 VLE J Mildl. walbvl 1Vl U0 UYWwW) O, VoV, 11,

4.07; N, 5.66; Found C, 63.19; H,4.11; N, 5.60; and yellow solid of 7g (0.40 g, 16 %). m.p. 104-
106 °C; 'H NMR (300 MHz, CDCl3) § 10.30 (s, 1H, CHO), 7.43-7.29 (m, 4H, OCH=C and Ar),
7.15(d, 1H,.J = 7.5 Hz, Ar), 6.38 (d, 1H, ./ = 7.2 Hz, OCH=CH), 2.13 (s, 3H, CH;); >°C NMR (75
MHz, CDCl;) & 188.51, 161.26, 150.41, 148.62, 141.93, 134.70, 131.36, 129.87, 127.36, 126.74,
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har



Nnan R R Amares In P. T Peruma 1/ Totyabaodran §§ 71000) QNL2 QNOA

U7L ares L. BTl / TEQniEQrun JJ (1 777) OUQI—0OUZS
10087 2155 TR (KRr) 2240 1600 emls MS m/~ 2470MYY Anal Caled for O 1. CTNO o
IV7.J&y &1.0J, M\ \INLLJ L0V, 1UJV VL, VIO TV 4 LT /RLVL ), AAlldl Caivud 1UL U310\ NV ,
63.04; H, 4.07; N, 5.66; Found C, 62.98; H, 4.10; N, 5.64

2-(2-Methoxyphenyl)imino-4-chloro-2H-pyran-5-carboxaldehyde (6h) and
2-(2-Mpthnxvn_hpn vl)zmmn-4-rhln_m-2H-twm_n— ¥-rarhnxn]dph vde (7h )

The title compounds were synthesized from N-(2-methoxyphenyl)acetoacetamide (2.07 g, 10
mmol) according to the general procedure. The crude products were chromatographed (80:20
petroleum ether : ethyl acetate) to afford light red solid of 6h (0.63 g, 24 %). m.p. 86-88 °C; 'H

NMR (300 MHz, CDCl5) 8 9.93 (s, 1H, CHO), 7.97 (s, 1H, OCH=C), 7.37 (t, 1H, J = 6 Hz) 7.14

H J=66Hz Ar) A"IO/A TH J=72H £ (D
i, i i G.02

U.U 114, 1\ ), 74, 211, L
"

[S—

N

)
nlj,

id
14,

- « a4~ 2

{a Y 2
o o 1 O, 141, VAl wNd), J.
NMR (75 MHz, CDCi;) & 185.74, 162.89, 153.68, 145.49, 1 , 1
114.43, 112.26, 55.61; IR (KBr)1691 cm™; MS m/z 263M) Anal Calcd f
59.22; H, 3.82; N, 5.31; Found C, 58.96; H, 3.86; N, 5.33; and colourless solid of 7h (0.42 g, 16
DC

UJ

%). mp. 120-22 °C; 'H NMR (300 CDCl;) 8 10.30 (s, 1H, CHO), 7.45-7.30 (m

n 'I
LY. L4 vy A4 LWAIVEIN VN LVAL AL, Wy 14, wid

) Y F! 1 &/ 1YY T & TT A N A Y A AN T TN ATY

OCH=C and Ar), 7.15 (d, 1H, J = 7.5 Hz, Ar), 6.40 (d,iH, J = 7.4 Hz, OCH=CH), 3.70 (s,3H,
OCH,); ”CNMR( 5 MHz, CDCl;) & 188.49, 150.42, 147.96, 140.92, 133.72, 131.30, 129.87,

127,30, 126.16, 119.26, 109.60, 55.65; IR (KBr) 2769, 1695; cm™; MS m/z 263(M"); Anal. Calcd
for Cy3H;oCINO;: C, 59.22: H, 3.82: N, 5.31; Found C, 59.43; H, 3.86 N, 5.28.
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JLO SR % 103 8 § 1) 00 At I

2-(Phenylmethyl)imino-4-chioro-2 H-pyran-5-carboxaldehyde (16 )
The title compound was synthesized from N-(phenylmethyl)acetoacetamide (1.91 g, 10 mmol)

according to the general procedure. The crude Droduct was chromatographed (85:15 petroleum ether
.23 %). m.p. 90-92 °C;'"H NMR (300 MHz,

111 P A1 1N1IVIIN \JUU iv

.
¢
-
=
&

‘(r:

~ - o~

CDCl;3) 8 9.97 (s, 1H, CHO), 8.11 (s, 1H, OCH=C), 7.35-7.23 (m, 5H, Ph), 6.63 (s, 1H, CH=CCi),
5.12 (s,2H, CHzPh) ”CNMR(?SMHZ CDCl;) 8 185.67, 162. 21 146.15, 143.10, 134.49, 129.21,

2-(2-Phenylethyl)imino-4-chloro-2H-pyran-5-carboxaldehyde (17)
The title compound was synthesized from N-(2-phenylethyl) acetoacetamide (2.05 g, 10 mmol)
according to the general procedure. The crude product was chromatographed (85:15 petroleum ether

2 oM. 11T NINMD 7200 ALY

athyl anatata) tn affard rallaves el
ix g -~y 11 1NIVUIN \JUU ivil L,

. €uly: acgiai€) 1o anorg yc<

i~

=]
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-
3

£17 (Oh A2
L L/ (V.US

B
CDCl3) 6 9.98 (s, 1H, CHO), 7.69 (s, 1H, OCH=C), 7.30-7.08 (m, 5H, Ph), 6.60(s, 1H, CH=CCI),
4.16 (t, 2H, J = 7.2 Hz, CH,N), 3.02 (t, 2H, J = 7.2 Hz, CH,Ph); ”C NMR (75 MHz, CDCl;) &
184.84, 160.00, 145.53, 142.95, 135.92, 128.26, 128.12, 126.57, 118.34, 113.39, 51.70, 34.14; IR
(KBr) 2858, 1675 cm™; MS m/z 261(M"); Anal. Caled for CyH;,CINO, C, 64.25; H, 4.62;
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4-Chloro-2-imino-2H-pyran-3,5-carboxaldehyde (19)
The title compound was synthesized from acetoacetamide (1.01 g, 10 mmol) according to the

general procedure. The crude product was chromatographed (90:10 petroleum ether : ethyl acetate)

HWIIVIGL pIUVVL V. AV ViAWY pENenVY VWSS VAR VLIRGWV Es Qe AV A Y PV VAV IR Seaavia

to afford colourless solid of 19 (0.75 g, 50 %). m.p. 88-90 °C; 'H NMR (300 MHz, CDCl;) § 10.49
(s, 1H, CHO), 10.43 (s, 1H, CHO), 8.89 (s, 1H, OCH=C); *C NMR (75 MHz, CDCls) & 186.80,
186.59, 157.26, 152.70, 148.51, 127.80, 127.26; IR (KBr) 3231, 2881, 1711, 1683 cm™; MS
m/z150(M"), Anal. Calcd for C;H,CINO; C, 45.31; H, 2.17; N, 7.55; Found C, 45.50; H, 2.12;

AT 7 &1
N, /.51
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