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Domino Reaction of and —COOR, and chiefly affords the corresponding 1,4-
3-(2-Formylphenoxy)propenoates and Amines: A dihydropyridines' The reaction of 2-amino-5-formylH-pyran
Novel Synthesis of 1,4-Dihydropyridines from with primary amines could also yieN-substituted 1,4-DHP%.

. g . Hantzsch ester synthesis is a classical method for the construc-
Salicaldehydes, Ethyl Propiolate, and Amines tion of 1,4-DHP ring from aldehyde, and enamine or dicarbonyl

compound as well as ammorfi&dditionally, a regioselective

Sun-Liang Cui, Jun Wang, Xu-Feng Lin, and [4+2] cycloaddition of 1-aryl-4-phenyl-1-azadienes and allenic
Yan-Guang Wang* esters for the synthesis df-aryl-1,4-DHPZ and a multicom-
. . - ponent reaction of alkyl amines, ethyl propiolate, and benzal-
Departmeatacr)]fgg:;zn éslt%éh%ﬁ::% uersity. dehy(:egB for the construction &f-alkyl-1,4-DHPs have been
reportec?

In recent years, the development of efficient synthetic
strategies for the one-pot generation of multiple bonds is highly
desirable. In this regard, domino reactions continue to attract
much attention because of their considerable potential in this
area® As a part of our ongoing research into the discovery and
development of a new domino procé8sye herein report an
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i P acid-catalyzed domino reaction of 3-(2-formylphenoxy)prope-
. RNH; _~~._-CHO R P noates and amines, which furnished a novel synthesis of both
o 2o (eauv) o S Kr\o/ N-aryl- andN-alkyl-1,4-dihydropyridines.
L// TFA, CH2Cly R\{"' Zon 2. ~ L In initial studies we treateH-3-(2-formylphenoxy)propenoate
(3 equiv)” N2, 1. 3~5 h (1a) with an equivalent amount of anilin@4) using TFA as a
{ Z, CHyCly, rt reuse N catalyst at room temperature, and obtained dihydropyridane
N-Methylmorpholine ' (2= COEt) K7 (32% isolated vyield), imineda (45% isolated yield), and

salicaldehyde 5a, 20% isolated yield), respectively (Scheme

A novel synthesis of Hantzsch-typll-substituted 1,4-  1). Intrigued by this result, we performed the reaction using 3
dihydropyridines from salicaldehydes, ethyl propiolate, and equiv of 1a and 1 equiv of2a under various conditions (see
amines has been developed. Salicaldehydes were treated witthe Supporting Information, Table 1). The best yield of
ethyl propiolate in the presence Nfmethylmorpholine to dihydropyridine 3a was obtained with protonic acid TFA as
give ethyl 3-(2-formylphenoxy)propenoates. Three equiva- the catalyst and C¥Cl, as the solvent.
lents of ethyl 3-(2-formylphenoxy)propenoates reacted with  We then prepared several ethyl 3-(2-formylphenoxy)prope-
1 equiv of amines under trifluoroacetic acid (TFA) catalyst noatesl from salicaldehyde$ and ethyl propiolate by the
to furnish the correspondinty-substituted 1,4-dihydropy-  published method; and explored the scope employing these
ridines in good to excellent yields, recovering the starting 3-(2-formylphenoxy)propenoates and a wide range of amines
material salicaldehydes. A possible mechanism for the 2 (Scheme 2). As shown in Table 1, both aromatic (Table 1,
domino process was proposed. Furthermore, the products can
be easily derived via further transformations and three of _(3)(a) Zhu, X. Q.; Zhao, B. J.; Cheng, J. £.0rg. Chem200Q 65,
them exhibited strong fluorescenc®;(= 0.36-0.63). g}]isr;%%%i' gg 523;?4?'(c\§véﬂge’n'3; }PW?_TJQQ] SZ'H;";{.YQ'?SOJS" v
K.; Bi, F.; He, J. Q.J. Org. Chem200Q 65, 3853-3857.

(4) (a) Carelli, V.; Liberatore, F.; Scipione, L.; Rienzo, B. D.; Tortorella,
1,4-Dihydropyridines (DHPs) have been extensively inves- S. Tetrahedron2005 61, 10331-10337. (b) Carelli, V.; Liberatore, F.;

; - ; i ; Scipione, L.; Musio, R.; Sciacovelli, Oetrahedron Lett200Q 41, 1235.
tigated due to their importance in medicinal chemistry and (©) Kosower, E. M.. Bauer, S1. Am. Chem. S0d960 82, 21912194,

pharmacolqu‘.l,4-DHPs are potent blockers a_nd activators of (d) Caughey, W. S.: Shellenberg, &.Org. Chem1966 31, 1978-1982.
L-type calcium channels as well as antagonists at the DHP (5) De Lucas, A. |.; Fernedez-Gadea, J.; Mary N.; Seoane, C.
receptor They are also important reducing agents toward the Tetrahedron2001, 57, 5591-5595.

application of the nicotinamide adenine dinucleotide coenzyme (b)(gﬂgn(:rred'?v&'ﬁtﬁzﬁ' %)hsrtﬁ_ “ge'?'lg"‘ége% ?%4129_8(?3)855\%2_ 2R4§
[NAD(P)H] models? Sodium dithionite reduction has been Chem. Soc.Perkin Trans. 12002 11411156.

largely applied to pyridinium salts bearing, in the 3- or 3,5-  (7)Ishar, M. P. S.; Kumar, K.; Kaur, S.; Kumar, S.; Girdhar, N. K;

. Y ; -GN — Sachar, S.; Marwaha, A.; Kapoor, &rg. Lett 2001, 3, 2133-2136.
positions, electron-withdrawing groups suc N, —~CONH;, (8) (&) Chennat, T.; Eisner, Ul. Chem. Soc.Perkin Trans. 11975

926-929. (b) Rimoli, M. G.; Avallone, L.; Zanarone, S.; Abignente, E.;

(1) (a) Triggle, D. JCell. Mol. Neurobiol 2003 23, 293-303. (b) Peri, Mangoni, A.J. Heterocycl. Chem2002 39, 1117-1122. (c) Hilgeroth,
R.; Padmanabhan, S.; Rutledge, A.; Singh, S.; Triggle, D.Nled. Chem. A.; Billich, A.; Lilie, H. Eur. J. Med. Chem2001, 36, 367—374.
200Q 43, 2906-2914. (c) van Rhee, A. M,; Jiang, J. L.; Melman, N.; Olah, (9) (a) Deschamp, J.; Chuzel, O.; Hannedouche, J.; RianArgew.
M. E.; Stiles, G. L.; Jacobson, K. A. Med. Chem1996 39, 2980-2989. Chem, Int. Ed. 2006 45, 1292-1297. (b) Kita, Y.; Matsuda, S.; Fujii, E.;
(d) Baindur, N.; Rutledge, A.; Triggle, D. J. Med. Chem1993 36, 3743~ Horai, M.; Hata, K.; Fujioka, HAngew. Chemlnt. Ed. 2005 44, 5857
3745. 5860.

(2) (a) Triggle, D. J. Drugs acting on ion channels and membranes. In ~ (10) (a) Cui, S. L.; Lin, X. F.; Wang, Y. GJ. Org. Chem 2005 70,
Comprehensie Medicinal Chemistry Emmett, J. C., Ed.; Pergamon  2866-2869. (b) Wang, Y. G.; Cui, S. L.; Lin, X. FOrg. Lett 200§ 8,

Press: London, UK, 1985; Vol. 3, pp 1041099. (b) Wang, X. M.; Du, 1241-1244. (c) Cui, S. L.; Lin, X. F.; Wang, Y. GOrg. Lett 2006 8,
L.; Peterson, B. ZBiochemistry2007, 46, 7590-7598. (c) Cosconati, S.; 4517-4520.

Marinelli, L.; Lavecchia, A.; Novellino, EJ. Med. Chem2007, 50, 1504~ (11) (a) Ciganek, ESynthesi€995 1311-1314. (b) Yields of enoates
1513. 1 referring to salicaldehydesla (72%), 1b (75%), 1c (65%), 1d (60%).
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SCHEME 1. Reaction of Ethyl
3-(2-formy|phenoxy)propenoate (1a) and Aniline (2a)

S

COzEt
NPh CHO
EtO,C COZEt ©:
|
N OH
Ph 4a, 45% 5a, 20%
3a, 32%

cat TFA
CHZCIZ,

SCHEME 2. Synthesis of 1,4-Dihydropyridines 3 from
Salicaldehydes 5, Ethyl Propiolate, and Amines 2

o R?NH, o
R! I 2 (1 equiv)
Il @5 | COEt TFA, CH,Cl, EtO,C
“ Ny 1, 3~5h
SN NF g
1 (3 equiv)
=—CO,Et

N-Methylmorpholine

SN
Sy AP Non

TABLE 1. Synthesis of 1,4-Dihydropyridines 3 from Ethyl
3-(2-Formylphenoxy)propenoates 1 and Amines 2

entry R R? product yield (%}

1 H(a Ph 2a) 3a 98

2 1la 4-MePh @b) 3b 98

3 1la 4-MeOPh Rc) 3c 95

4 1la 2,4-MePh 2d) 3d 98

5 1la 4-BrPh Qe 3e 99

6 1la 4-MeCOPhH 2f) 3f 85°

7 la 4-NO,Ph 20) 39 56°

8 4-MeO (b) 2b 3h 95

9 1b 3-CIPh h) 3i 90
10 1b 4-Br-naphthen-1-ylZi) 3j 95
11  5-Br(lo 2b 3k 99
12 1c 4-HOPh Qi) 3 75
13 1c 4-EtO,CPh @)) 3m 50
14 1c 4-H,NPh @2k) 3n 75°
15 1c 4-H,NSO,Ph 1) 30 75
16 COEt 2a 3p 89

|
oW
CHO
ad

17 1d 2b 3q 92
18 1d 2e 3r 90
19 1la i-Pr(2m) 3s 92
20 1b 2m 3t 89
21 1c 2m 3u 90
22 1la n-Bu (2n) 3v 85
23 1la n-Oct (20) 3w 88
24 1la Bn (2p) 3x 93

aYield refers to aniline? Reaction time: 12 h¢ Reaction time: 12 h.

dSolvent: acetone, 12 KReaction time: 24 h.

entries +-18) and aliphatic amines (Table 1, entries—I3l)
afforded the corresponding dihydropyridin@sin good to

excellent yields (5699%). The electron-rich anilines (Table
1, entries 4, 8, and 11) and halide-substituted aromatic amines
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SCHEME 3. Reaction of Ethyl
E-3-(4-Formylphenoxy)propenoate with Aniline

O/\/C()zEt

Ph—NH,

2a (1 equiv)

COEt X
j TFA  EtO,C CO,Et
CH,Cl, I

(3 equw) N

Ph

SCHEME 4. Three-Component Reactions of Aniline,
Benzaldehyde, and EthylE-3-Phenoxypropenoates or Ethyl
Propiolate

NH GHO, |
Ph “ Bh
2a PhO

(3 equiv) +,Et020 CO,Et

TFA, CH,Cl, |

CO,Et

W2 cho  GOoEt N
Ph + [+ i
22 P |

(3 equiv)

(Table 1, entries 5, 9, and 10) gave higher yields than the
electron-deficient anilines (Table 1, entries 6, 7, 13, and 15),
while 4-hydroxylaniline (Table 1, entry 12) and 4-aminoaniline
(Table 1, entry 14) exhibited a decrease in yield as compared
with other electron-rich anilines (Table 1, entries4, 8, and

11). The products were characterized'BfNMR, 1*CNMR, MS

and HRMS spectra and compouBd was further confirmed

by an X-ray analysis (see the Supporting Information).

To view insight of the interesting discovery, we used 3 equiv
of ethyl E-3-(4-formylphenoxy)propenodfe instead of ethyl
E-3-(2-formylphenoxy)propenoatédd) to perform the process,
and no products were detected (Scheme 3). We also investigated
the possibility for three-component reactions of anili2a)(
benzaldehyde, and 3 equiv of ethi#3-phenoxypropenoates
or ethyl propiolate (Scheme 4), but did not obtained the desired
DHPs. These results suggest that the 3-(2-formylphenoxy)prop-
2-enoate is a unique structure in the acid-catalyzed domino
reaction.

Consequently, a postulate for the formation of 1,4-dihydro-
pyridines is outlined in Scheme 5. Amine as a nucleophile
triggers the domino sequence by addition to the carbonyl group
of aldehydel to form A, which proceeds via an intramolecular
addition to form the zwitterioiB. B then attacks the carbonyl
group of1 to form C, followed by a domino protonation and
substitution withB to give D and HO. D then decomposes to
enamineE and salicaldehydes). Finally, E cyclizes to3 and
releases amine, which is similar to Carr’s synthesis of pyrigles.
Thus, protonic acid can catalyze the reaction and amines are
unable to trigger the domino sequence of ethsA3-(4-
formylphenoxy)propenoate in Scheme 3.

Further support for the proposed mechanism was obtained
by an intermediate-capturing reaction, using 1 equiv of ben-
zaldehyde, 1 equiv d?b, and 3 equiv ofLcin the presence of
0.2 equiv of TFA. We observed that the reaction afforded 1,4-
dihydropyridine3y in 40% yield and3k in 55% yield (Scheme
6). The results demonstrated that benzaldehyde could capture
the intermediaté\ in the domino process to generag

As the next step, we investigated the synthetic utility3of
for their conversion to DHP$. As shown in Scheme 7,

(12) Carr, R. M.; Norman, R. O. C.; Vernon, J. M.Chem. So¢Perkin
Trans. 1198Q 156—162.
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SCHEME 5. Possible Mechanism for the Formation of SCHEME 7. Conversions of DHPs 3
DHPS “ CO,Et

0 R f R
1) ey
o J EtO,C o CO,Et ” EtO,C COzEt \
1
2 RNH, N CH2C'2’ CozEt
" j ‘ overnight
Tol-p Tol-p

OH

3bR'=H 6a R =H, 98% yield
@ 5 d\ 3h R" = 4-CH30 6b R" = 4-CH30, 97%yield

3kR'=58r 6c R' = 5-Br, 98% yield

Tf,0, EtsN

CHCly, -50°C

T o
j@ o
EtO,C CO2Et Cl EtO,C CO,Et

| K2CO3

5 OH OH HO
NRZ g N CH3CN, reflux
NHR o Tol-p -|-°|_p
o - ° 8 R' = 5-Br, 97% vyield 9 R'=5Br, 83% yield
(o}

TABLE 2. Fluorescence Data for Compounds 3b, 3h, and 3k in
/ Z = COE Different Solvents
D z 2

in cyclohexane in CbCl, in THF in MeOH
SCHEME 6. Capturing the Intermediate A by compd  Aenf @ Jerd @ Aen® D@ Aen? D¢

Benza'dEhyde 3b 3655 039 370 063 3735 047 368 046
4-MePhNH, 3h 366 036 3655 058 3695 047 3695 050

COEt 2b TFA 3k 366 039 375 055 370 052 377 0.57
1
J/ o (o CHC aUnits: nm.

PhCHO ,3h
(1 equiv)

o}
RNH, 8/
z

@ equ'v) the corresponding fluorescent quantum yieldis £ 0.36-0.63)

Br CO,Et were calculated based on 9,10-diphenylanthrance (Tabig 2).
J/ o] In conclusion, we have demonstrated a novel synthesis of
() Br H N-substituted 1,4-dihydropyridines from salicaldehydes, ethyl
EtO.C COzEt +E10:C | COEL + \d‘\ propiolate, and amines. Thus, salicaldehydes were treated with
H ethyl propiolate in the presence Mfmethylmorpholine to give
| Tol ethyl 3-(2-formylphenoxy)propenoates. Three equivalents of
ethyl 3-(2-formylphenoxy)propenoates reacted with 1 equiv of
amines under TFA catalyst to furnish the corresponding
. o ) e N-substituted 1,4-dihydropyridines in good to excellent yields.
treatment o3 with pyrrolidine afforded in almost quantitative The resulting byproduct salicaldehydes could be recovered and
yield. 6 could be easily converted into a range of alternative o seqd as the starting materials. Three of the synthesized 1,4-
products, such a8 and9, by further transformations of the dihydropyridines exhibited strong fluorescencg; (= 0.36—
phenolic hydroxyl group. 0.63). Further studies on the optical properties and biological
The correlation between optical properties (especially emis- activities of this type of 1,4-DHPs are in progress.
sion wavelengths and the fluorescence quantum yields) and the
molecular structures can currently be described only empirically, Experiment Section

since no detailed theoretical predictions are posdibkelarge General Procedure for Synthesis of 1,4-Dihydropyridines 3.
numbgr of com'pounds should correlate Wlth' a bgtter under- p golution of E-3-(2-formylphenoxy)propenoates (3 mmol),
standing of the inherent structurproperty relationships from  amines2 (1 mmol), and TFA (0.2 mmol) in CkCl, (10 mL) was
which specifically tailored materials can be produced. For this stirred at room temperature undep For 3—5 h. The reaction
reason and as a part of our ongoing research project onmixture was then diluted with Ci€l, (15 mL), washed with
development of new fluorescent molecules, we are |nterestedsaturated sodium carbonate, water, and brine, dried over anhydrous
in screening DHPs for their optical properties and testing the N2SQ: and evaporated in vacuum. The residue was chromato-

. . . graphed on silica gel column with ethyl acetate/hexane (1:4) as
fluorescence properties 8b, 3h, and3k. Maximum emission

wavelengths den = 365.5-377 nm) were observed for these (14) Optically dilute measurements with refractive-index corrections,

compounds in cyclohexane, GEl,, MeOH, and THF, while maximal absorption of solutions0.04. Measurements referenced to 9,-
10-diphenylanthrancedt = 0.90 + 0.02): (a) Lakowicz, J. R., Ed.
Principles of Fluorescence Spectroscopid ed.; Kluwer Academic/Plenum

(13) Schiedel, M.-S.; Briehn, C. A.; Barle, P. Angew. Chemint. Ed. Publishers: New York, 1999. (b) Demas, J. N.; Grosby, GJAPhys.
Engl. 2001, 40, 4677-4680. Chem.1971, 75, 991-1024.

3k 55% 3y 40%
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eluent to give productd and salicaldehydes; respectively5 could being concentrated, the residue was diluted with ethyl acetate (20

be reused as the starting material. The products were furthermL), then washed with water (10 mL) and brine (10 mL). The

recrystallized from ethyl acetate/hexane. organic layer was dried over anhydrous ,8&, and filtrated
1,4-Dihydropyridine 3a: colorless crystals; mp 124125 °C; through diatomite. The filtrate was concentrated to achigws

1H NMR (CDCls, 400 MHz)6 7.73 (d,J = 12.6 Hz, 1H), 7.67 (s,  pale yellow solids. Mp 169172°C; IH NMR (CDCls, 400 MHz)

2H), 7.45 (m, 3H), 7.30 (M, 3H), 7.22 @= 7.2 Hz, 1H), 7.13 (t. 6 8.78 (d,J = 2.0 Hz, 1H), 8.31 (ddJ; = 2.4 Hz,J, = 9.6 Hz,
J=7.2Hz, 1H), 6.95 (dJ) = 7.6 Hz, 1H), 551 (dJ = 12.6 Hz,  1H), 7.64 (dJ = 1.6 Hz, 1H), 7.54 (s, 2H), 7.35 (dd; = 2.0 Hz,

1H), 5.23 (s, 1H), 4.17 (q) = 7.2 Hz, 2H), 4.09 (@) = 7.2 Hz,  J, = 8.8 Hz, 1H), 7.21 (dJ = 8.0 Hz, 2H), 7.11 (d) = 9.6 Hz,

4H), 1.27 (t,J = 7.2 Hz, 3H), 1.17 (tJ = 7.2 Hz, 6H) ppm3C 1H), 7.01 (d,J = 8.4 Hz, 2H), 6.76 (dJ = 8.8 Hz, 1H), 5.27 (s,
NMR (CDCl, 100 MHz)6 167.3, 166.7, 160.1, 154.1, 143.0, 136.2, 1H), 4.09 (m, 4H), 2.37(s, 3H), 1.18 &= 7.2 Hz, 6H) ppmi3C
136.0, 131.8, 129.9, 128.3, 126.2, 124.8, 120.4, 118.0, 109.8, 101.8NMR (CDCl, 100 MHz) 6 166.2, 156.0, 151.1, 141.4, 140.38,
60.2, 59.9, 33.5, 14.3, 14.2 ppm; IR (KBr)2980, 1705, 1647,  140.35, 139.7, 136.9, 136.5, 135.3, 131.5, 130.4, 128.3, 121.6,
1598, 1582, 1486, 1280, 1228, 1126, 754, 691 kS (ESI) 121.4,120.2, 119.0, 108.8, 60.3, 33.8, 20.8, 14.2 ppm:; IR (KBr)
m/z514.2 (M + NaJ*); HRMS (ESI) calcd for GsHagNO7 ([M + 2918, 1699, 1608, 1578, 1536, 1516, 1473, 1344, 1268, 1234, 1209

Na]*) 514.1842, found 514.1838. cm L, MS (ESI)m/z 674.1 (M + NaJ*); HRMS (ESI) calcd for
1,4-Dihydropyridine 3s: pale green crystals; mp 9®7 °C; H CsoH26BrN3Og ([M + Na]™) 674.0743, found 674.0740.
NMR (CDCl, 400 MHz)6 7.73 (d,J = 12.0 Hz, 1H), 7.29 (ddJ), Procedure for the Synthesis of 1,4-Dihydropyridine 9.To a

= 2.0 Hz,J, = 8.0 Hz, 1H), 7.27 (s, 2H), 7.16 (m, 1H), 7.09 (m, solution of6¢c (1 mmol) and EN (3 mmol) in CHCI, (15 mL)
1H), 6.90 (dd,J; = 1.2 Hz,J, = 8.0 Hz, 1H), 5.58 (dJ = 11.6 was added dropwise a solution of trifluomethyl sulfinic anhydride
Hz, 1H), 5.20 (s, 1H), 4.18 (¢ = 7.6 Hz, 2H), 4.04 (m, 4H), (1.5 mmol) in CHCI; (5 mL) at—50 °C for 30 min. The mixture
3.69 (m, 1H), 1.38 (s, 3H), 1.36 (s, 3H), 1.27J%= 7.2 Hz, 3H), was stirred fo 2 h and then treated with brine. The organic layer
1.14 (t,J = 7.2 Hz, 6H) ppm;*C NMR (CDCk, 100 MHz) 6 was dried over anhydrous b#0O, and evaporated under vacuum.
167.3, 166.8, 160.4, 153.1, 137.6, 136.0, 131.3, 127.8, 124.9, 117.6,The crude product was purified by flash column chromatography
107.9,101.4,59.8,59.7, 55.5, 32.6, 21.9, 14.2, 14.1 ppm; IR (KBr) on silica gel (ethyl acetate/hexane, 1:10) and then recrystallized
v 2980, 1712, 1646, 1581, 1480, 1439, 1320, 1117, 1031 948, 780from ethyl acetate/hexane to give pure product as colorless crystals.
cm™1; MS (ESI)m/z 480.2 ([M + Nal*); HRMS (ESI) calcd for Mp 117-120°C; *H NMR (CDCl;, 400 MHz)6 7.66 (s, 2H), 7.55
CosHaiNO; (M + Na]*) 480.1985, found 480.1980. (d,J= 2.4 Hz, 1H), 7.36 (ddJ, = 2.8 Hz,J, = 8.8 Hz, 1H), 7.26
General Procedure for Transformation of Dihydropyridines (d,J=8.4 Hz, 2H), 7.20 (dJ = 8.4 Hz, 2H), 7.10 (dJ = 8.8 Hz,
3 to 6. To a solution of3 (1 mmol) in CHCI, (15 mL) was added 1H), 5.29 (s, 1H), 4.12 (m, 4H), 2.39 (s, 3H), 1.16Jt 7.2 Hz,
pyrrolidine (5 mmol), and the mixture was stirred overnight at room 6H) ppm;*C NMR (CDCk, 125 MHz) 6 166.2, 146.2, 141.0,
temperature. After completion, the mixture was diluted with,CH  140.6, 137.4, 136.8, 135.0, 131.3, 130.5, 121.2, 121.0, 118.5 (q,
Cly (15 mL), washed with dilute hydrochloric acid (1 N, 5 mL) Jec—¢ = 317.3 Hz), 108.8, 60.5, 33.0, 20.9, 14.1 ppm; IR (KBr)
and then brine (15 mL), dried over anhydrous8ia,, and filtrated 2983, 1714, 1696, 1595, 1575, 1522, 1473, 1425, 1241, 1199, 1140,
through diatomite. After the filtrate was concentrated in vacuum, 1077, 611 cm%; MS (ESI)m/z 640.0 ([M + NaJ*); HRMS (ESI)

the product was crystallized from ethyl acetate. calcd for GsHoaBrFNO;S ([M + Nalt) 640.0223, found 640.0212.
1,4-Dihydropyridine 6a: pale yellow crystals; mp 156151 °C; . .
1H NMR (CDCls, 400 MHz)$ 8.49 (b, 1H), 7.68 (s, 2H), 7.27 (d, Acknowledgment. We thank the National Natural Science

J=28.0Hz 2H) 7.19 (dJ:80 Hz 2H) 7.10 (m 2H) 6.95 (d Foundation of China (NO 20272051), the Natural Science
1=80 HZ,, 1H)’, 6.87 (t) = 7.2 HZ: 1H): 5.13 (S,llH),’4.l3 (m: Foundation of Zhejiang Province (R404109), as well as the

4H), 2.39 (s, 3H), 1.16 (1] = 7.2 Hz, 6H) ppm3C NMR (CDCk, Special_ized Research Fund for Doctoral Program of Higher
100 MHz)¢ 167.9, 152.9, 140.7, 136.8, 133.6, 130.5, 128.8, 128.1, Education (20050335101).
121.1, 118.2, 109.7, 60.8, 30.3, 20.9, 14.1 ppm; IR (KB8¥49,
2983, 1698, 1679, 1594, 1578, 1514, 1474, 1429, 1305, 1282, 1209
1083, 1064, 823 cmt; MS (ESI)m/z 430.1 (M + NaJ"); HRMS
(ESI) calcd for GsHosNOs ([M + NaJ*) 430.1625, found 430.1620.
Procedure for the Synthesis of 1,4-Dihydropyridine 8.A
mixture of 6¢ (1 mmol), 2,4-dinitrochlorobenzene (1 mmol), and
K2CO; (2 mmol) in CHCN (15 mL) was refluxed for 2 h. After JO7013593

Supporting Information Available: Detailed experimental
procedures, characterizaton data, copie$icind’3C NMR spectra
for all products, and crystallographic information files (CIF) for
compound3a. This material is available free of charge via the
Internet at http://pubs.acs.org.
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