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Synthesis of 1,4-Dihydropyridine-5-Formyl Derivatives

You Hwa Hong and Jung Jin Suh
Yuhan Research Center 27-3 Tangjeong-Dong, Kunpo-Shi, 433-810 Kyonggi-Do, Korea

Abstract— 2,6-Dimethyl-4-(3"-nitrophenyl)-1,4-dihydropyridine-3-carboxylic acid methy! ester (1) was
formylated to 2,6-dimethy-4-(3"-nitrophenyl)-5-formyl-1,4-dihydropyridine-3-carboxylic acid methy! ester
(2) in 76% yield. At the elevated temperature, 2,6-dimethyl-4-(3nitrophenyl)-1,4-dihydropyridine-3,5-di-
carboxylic acid 3-monomethy! ester (3) was also converted into compound 2 in 46% yield.

The compound 2 was reduced to 2,6-dimethyl-4-(3"-nitrophenyl)-5-hydroxymethyl-1,4-dihydropyridine-
3-carboxylic acid methyl ester (4) in 91% yield. Compound 2 was reacted with triethy! phosphonoacetate
to give 2,6-dimethyl-4-(3'-nitrophenyl)-5-(2-ethoxycarbonyl ethenyl)-1,4-dihydropyridine-3-carboxylic acid

methyl ester (5) in 50% yield.

Reaction between compound 2 and amines (methyl amine, ethylamine, methoxylamine, hydroxyl
amine, phenyl hydrazine and 1-amino-4-methyl piperazine) gave six schiff bases 7a, 7b, 7c, 7e, 7f in §1%),
91%, 82%, 81%, 50% and 84% yield, respectively.

Keywords (] 1,4-dihydropyridine, formylation, 2,6-dimethyl-4«(3'-nitrophenyl)-5-formyl-1,4-dihydropyri-
dine-3-carboxylic acid methyl ester, reduction, horner-wadsworth-emmons reaction, schiff bases.
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A= ek, A 712 39AY 59129 ester

7] FollA sh47) ketone ©|vF thE  functional

group 2.2 X3 5 F o] A2d F=o Ay
24 FE¢EE A Asr) 3 o)Fe] A1 9
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1, 4-Dihydropyridine & formylationel 3}o]
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y-3-formyl-1, 4-dihydropyridine & 75% 452
TRl Basct, HAEL 19A7F i
2 oka 2,3, 4, 69127 &R F¥EA 2,6
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idine-3-carboxylic acid methyl ester(1)%
POCL2t DMF &} kol AAE  active el-
ectrophile # #F8-217] 2, 6-dimethyl-4-(3/-nitro-
phenyl) -5-formyl-1, 4-dihydropyridine-3-car-
boxylic acid methyl ester(2)2 76%% %%
A s

3R_ME 1 tfAlell 5% x|ol| carboxylic acid 7|7}
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NO, NO,
CO,H MeO,C CHo
Me0,C 2" _pMEPOCH A “T
Mé Me Me °N"  Me
H H
2 2
DMF,POCI,
NO,
Me0,C H
Me Me
H
X
Scheme 1.
hydropyridine-3, 5-dicarboxylic acid 3

-monomethyl ester(3)5 A-&-3to] ul2-A)7] 2}
Aol A= ukgo] A AgsA] kot 100C2 1
AlZE 7rdste 2.4 g 25 46%Y
& 4 9lsich(Scheme 1). 7hedel] ©j5te] EhAlgle]

FolAlog ukgo] AYss Aow A=
ol thia "ojxrh, 5-Hydroxymethyl 554
FA5l7] kel S 22 EtOH o] k47|
NaBH, % 7}sba A-2oll4 16417} adlsie] 3k
dA17) A3} oAbl Z 2, 6-dimethyl-4- (3/-nitro-
phenyl)-5-hydroxymethyl-1, 4-dihydropyr-
idine-3-carboxylic acid methyl ester (4)& 91%
o #&2 AT 4 2drh, Horner-Wadswor-
olstel stgE 29
triethyl phosphonoacetate & DMF off -&-&ll3lx
NaH & 7}ste] 100~120C2 8417+ uk3-414 2,6
-dimethyl-4- (3/-nitrophenyl) -5- (2/-ethoxycar-
bonyl ethenyl)-1, 4-dihydropyridine-3-carbox-
ylic acid methyl ester(5)% 509%2] 482 ¥4
F2Ark(Scheme 2),

b2 iR 29F amine A w2417 Schiff
base 2] 342 Al=319th, Amine © 24 meth-

ylamine, ethylamine, methoxylamine, hydroxy-

T2 A

e

£

oty mlm N

th-Emmons reaction o]

lamine, phenyl hydrazine % l-amino-4-me-
thyl piperazine ¢} 655 AF&5l9ic}, 3I/HE 2%
EtOH o) ®e219| CH,NH, gas % %-3tod 4k
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Scheme 2.

Al 7 2, 6-dimethyl-4- (3/-nitrophenyl) -5-
( N-methylimino ) methyl- 1, 4 -dihydropyri-
dine-3-carboxylic acid methyl ester(7a)$
81%9] -2 d9lx i 2% HCl 23 EtOH
ool dEtA]7]a EtNH, 5 7Fsted 44)2b 7ped 3k
F A7 A 2, 6-dimethyl-4- (3/-nitrophenyl)-5-
( N-ethylimino ) methyl-1, 4 -dihydropyridine- 3
-carboxylic acid methyl ester hydrochloride(7
bE 91%e &2 FAsA #H}E 2%
EtOH o dex7lz K,CO; % methoxylamine:
HCl& 7istz AZolAd 447k mnbsle] 2,6
-dimethyl-4- (3/-nitrophenyl) -5- (N-methox-
vimino) methyl-1, 4-dihydropyridine-3-carbox-
ylic acid methyl ester (7¢c)& 82%¢< 4-%2 &4
sloict,

e mbgAdolA SRS 2% hydroxylamine:
HCl 3 uk8-A]# 2, 6-dimethyl-4- (3/-nitrophen-
y1)-5- (N-hydroxyimino) methyl-1, 4-dihydropy-
ridine-3-carboxylic acid methyl ester (74)&
81% Pt Oi ﬂx«lg}oa

Hydrazine +2% 77}{— amine 32 Schiff
base & AEAT, FEE 25 CH,Clol deA
7). phenylhydrazine @ BF;-OEt, = 7}sla A
Lol|A] ue4]7) 2, 6-dimethyl-4- (3/-nitrophenyl)
-5-[ { N-phenylamino ) iminomethyl]-1, 4 -dihy-
dropyridine-3-carboxylic acid methyl ester(7
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NO, 3.60(s, 3H, CH,0-), 5.09(s, 1H, -CH), 7.63~8.
06(m, 4H, Ar-H), 8.92(s, 1H, NH)
2, 6-Dimethyl-4-(3/-nitrophenyl)-1, 4-dihy-
MeQC CH=
2+ R:H, : | NR dropyridine-3-carbexylic acid methyl ester(1)
- M N Me 9| gH4—Suh 5109 el wet T4
: 5% T1%
o~ pon ¢ A 114~117C
a. .
b Et o NHPh IR (KBr)cm™ : 3362(NH), 1697(C=0)
c. OCH; f. 4-methyl-1-piperazinyl 'H-NMR(CDCl,;): ¢ 1.8(s, 3H, -CHj), 2.34(s,
Scheme 3. 3H, -CH,), 3.54(s, 3H, OCHjy), 4.6(d, 2H, -CH-
CH-), 5.34(s, 1H, NH), 7.3-8.1(m, 4H, Ar-H)
e)E 50%9 = dch. ¥ 3’HE 29 1 2, 6-Dimethyl-4-(3/-nitrophenyl)-5-for-

-amino-4-methyl piperazine ¢ &% ¢-HCl$
Zulz 71 3 A7 BRAIT| L A2l ARl
A A JAE ofzlsle] EtOH & #1723l
84%9 4&2 2, 6-dimethyl-4-(3/-nitrophenyl)
-5-[N/-(4/-methyl-1/-piperazinyl) imino] me-
thyl-1, 4-dihydropyridine-3-carboxylic acid me-
thyl ester (7f) & 4% 4 91 ch(Scheme 3).

ol ol Al dvddt S 33HE 2, 4, 5, 7a, 7b,
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wlo ru]
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ek,
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¥ A 203~204C

IR(KBr)cm™ : 3336(NH), 1674(C=0)

TH-NMR (DMSO-d;) : 62.31(s, 6H, -CH;X2),

Point Apparatus &
spectrum <

myl-1, 4-dihydropyridine-3-carboxylic acid
methyl ester(2)e| #4'»—(a) DMF(16m!)%&
100 m/-roundflask ol 7}s}7 ¥8-AkollA] 0C2 Y
7+ 5 of7lell POCL (5mi)& A48 A7kstad
o}, 1527 w4kg & 2, 6-dimethyl-4-(3/-nitro-
phenyl) -1, 4-dihydropyridine-3-carboxylic acid
methyl ester(1) (14 42g, 0.05mole)& DMF (15
mh)ol £33 $A 445 AAsIgs, Lol
1A 7F E<t 3y —{5].\::] A Ao WARH o] et
8 247 ok o ankdk &, 4k detal g o
4-(300m/)ol| 7}5k N- NaOH &< 71ete] pH
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: 13, 74g(76%)
g A 222~224C
IR(KBr)em™!: 3312(NH), 1706(C=0)
'H-NMR (DMSO-d,): ¢ 2.34(d, 6H, -CH;X2),

3.56(s, 3H, -OCH,), 5.05(s, 1H, -CH-), 7.63~8.02

(m, 4H, Ar-H), 9.47(s, 1H, -NH-), 9.74(s, 1H,

-COH)

(b) 2, 6-dimethyl-4-(3/-nitrophenyl)-1, 4-di-
hydropyridine-3, 5-dicarboxylic acid 3
-monomethyl = ester (3) (3.32g, 0,01 mole)<
DMF 10mi ol o]z Hl-8o4 Y23 & POCl,
Im/E 7, Rl 3027k 511‘:“_3& %7
o] 100°CoA 1A17F wh-g-A17l
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m!/ % 7}l NaOH 48z alkaliAles 3}
I EtOAc® =3l 23] Na,
SO,& ZAzsla o7} & ofdlE l""%o}‘iir% ZHr
-2 silica gel column(£4] EtOAc)S %3k
EtOAc & &3 % Et,0 & 75} AAE
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/_1:0
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: 1,45 (469%)

+ A 219~221T

2, 6-Dimethyl-4-(3/-nitrophenyl)-5-hydrox-
ymethyl-1, 4-dihydropyridine-3-carboxylic

acid methyl ester(4)e] gM—313H5 2(3.26g,
10mmole)S EtOH (200 m/)oll @etA]7]aL of 7]l
NaBH,(0,5g, 12mmole)$ 7}5t & é%ﬂ]/ﬂ 16
A7k &k ambakadet, A SalE ubgedE & (L
50)el 7k 0,1% HCl 4818 Wiffl 7Fsted
AR A7 A o] AAEGIE), o] B A
< ofslel F2jsta EtOH A A A s},

551 2.9g(91.2%)

& A 176~179C

IR(KBr)em™!: 3447 (NH), 3275,
1691(C=0)

TH-NMR (DMSO-ds) : ¢1.82(s, 3H, -CH,), 2
23(s, 3H, -CH,), 3.46(s, 3H, -OCH;), 3.57(2ds
Jgem 12 and 6 Herz, 1H,-CHOH), 3.95(2ds Jgem
12 and 4 Herz 1H,-CHOH), 4.49 (2ds, Jgem 3 and
2 Hz, -OH), 4.69(s, 1H, -CH), 7.48~7.99(m, 4H,
Ar-H), 8.19(s, 1H, -NH-)

2, 6-Dimethyl-4-(3/-nitrophenyl)-5-(2-ethox-
ycarbonyl ethenyl ) - 1, 4 -dihydropyridine- 3
~carboxylic acid methyl ester(5)2| gM—31%
% 2(1.63g, 5mmole)® triethyl phos-
phonoacetate(5m{)E& DMF(20m/)ol| &35}
Az 7 F3tel A o] 7ol NaH(L.2g, 50%
mineral oil)E 7}sta 100~120ColA 847 <t
HESA1Z Tk, 4RSS EtOAcZE 3Asie &
NaCl iﬂ*r‘%%‘.‘—i AH sl f715-S 235k
Na,S0, % #Aelez itz &uiE 7bes
slo] AAstZ F2EL Silica gel column
chromatography & 2] 3t (EA ! CHCl,=
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& . 235~236C

IR(KBr)cm™': 3321(NH), 1699(C=0),
1677(C=0)
"H-NMR (DMSO-d¢): 6 1.16(t, 3H, -CH,

CH,), 2.21(s, 3H, -CH,), 2.26 (s, 3H, -CH;), 3.62
(s, 3H, -OCH,), 4.05(m, 2H, -OCH-), 4.09 (s, 1H,
-CH), 5.56(d, 1H, =CHCO-), 7.50~8.02 (m, 5H,
Ar-H, -CH=CH-CO-), 9.24(s, 1H, -NH-)

2, 6 -Dimethyl-4 - ( 3 "-nitrophenyl ) -5- ( N
-methylimino ) methyl- 1, 4 -dihydropyridine
-3-carboxylic acid methyl ester(7a)2e| &tad—
35HE 2(1.63g, 5mmole)S EtOH(50ml)ol &
g3l o]7]o] methyl amine gas & £33 24|
L= cirl 34 AA o] A=) 3057 wmH)b
g Fof ofzfsled A AAS Fejsla EtOH &
A7 A sl

TEE L 33g(80 6%)

41 188~191C

IR(KBr)cm™ : 3287(NH), 1690(C=0)

'H-NMR (DMSO-d,): ¢ 2.07(s, 3H, -CH;), 2
31(s, 3H, -CH,), 3.20(s, 3H, N-CH,), 3.52(s, 3H,
-OCH,), 5.21(s, 1H, -CH), 7.27~8.10(m, 4H,
Ar-H), 8.14(s, 1H, -N=CH-), 8.84(s, 1H, -NH)

TH-NMR (DMSO-dq) . ¢ 2.00(s, 3H, -CH,), 2.
31(s, 3H, -CH,), 3.52(s, 3H, -OCHj;), 3.72(s,
3H, =N-OCH,), 5.05(s, 1H, C-H), 7.35~8.10 (m,
4H, Ar-H), 798(-N=CH"), 8.92(s, 1H, -NH-)

2, 6 -Dimethyl- 4 - ( 3 /-nitrophenyl ) -5-( N
-hydroxylimino ) methyl- 1, 4 -dihydropyridine
-3-carboxylic acid methyl ester(7d)el g4—7
c9 7o v o g hydroxylamine-HCl-& ARt
shod A shodc,

58 81%

% A 225C (decomp. )

IR (KBr) cm™!: 3324(NH), 1678(C=0)

"H-NMR (DMSO-d;): 6 2.03(s, 3H, -CH,), 2.
27(s, 3H, -CH,), 3.56(s, 3H, -OCHj;), 5.09(s, 1H,
C-H), 7.43~8.06(m, 4H, Ar-H), 7.94(s, 1H, -N=
CH-), 8.80(s, 1H, -NH-), 10.48(s, 1H, =N-OH)

2, 6-Dimethyl- 4 - ( 3 -nitrophenyl ) -5 L( N

-phenylamino ) iminomethyl]- 1, 4 -dihydropy
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A4A

ridine-3-carboxylic acid methyl ester(7e)2] &f
A—-35HE 2(1,63g, 5mmole)S CH,ClL (20m/{)
of #EtA]7] & ofr]o] phenylhydrazine (1, 5m/)
% BF:-OEt,(1m/)& 718l Aelld adlspd
gl Galslodehr oA B AAo] AEslgi, 1
AlZb ot wulEk & o7kl Slod A v 8
o3 EtOAc % MeOH Z {2 A st}

FEE 1 1g(50%)

£ A 197~202C

IR(KBr)em~': 3393(NH),
1654(C=0)

3261 (NH),

*H-NMR (DMSO-ds) ¢ - 2.11(s, 3H, -CH,), 2.

34(s, 3H, -CH,), 3.60(s, 3H, -OCH,), 5.24(s, 1H,
C-H),6.69~8.22(m, 10H, -Ar-H, -CH=N-), 8.88
(s, 1H, -NH-), 9.82(s, 1H, -NH-)

2, 6-Dimethyl-4-(3/-nitrophenyl)-5-(N-eth-
ylimino) methyl-1, 4-dihydropyridine-3-car-
boxylic acid methyl ester hydrochloride(7b)
o| M —~33HE 2(1.63g, S5mmole)-S HCl 23}
EtOH & (50ml)oll #=Eslx, o7]ol eth-
ylamine (0, 8m/) & 7}l 4X7k F<k $R3la]
ot WRSulE AsbEFsle AASkL zHREel
Et;0 & 7lsted A7 AAdel 3 ZA4E
o] #}3le] B-2)5ka isopropylalcohol 2 17 A543
o},

581 1,56g(91%)

€+ A 157~160C

IR(KBr)em™ : 3054 (NH), 1706(C=0)

'H-NMR (DMSO-d,): ¢ 1.15(t, 3H, -CH,
CH,), 2.38(s, 3H, -CHs), 2.52(s, 3H, -CH,), 3.58
(g, 2H, -NCH,-), 3.64(s, 3H, -OCHs), 5.34 (s, 1H,
-CH), 7.55~8.27(m, 4H, Ar-H), 857(s, 1H, N=
CH™), 10.9(s, 1H, -NH-)

2,6-Dimethyl-4-(3/-nitraphepyl)-§-
( N-methoxyimino ) methyl- 1, 4 -dihydropyr-
idine-3-carboxylic acid methyl ester(7c)2e| &
-3’38 2(1,63g, 5mmole)S EtOH(50m/)
o] #etx|zl & of7o K,CO:(1.38g, 10mmole)
%) methoxylamine hydrochloride(2.5m!, 25%
F-&A)5 Jlela Aol 4417 Bt anldt &,
HREAE £ (100m/l)oll 7Fsled BA= s AR

o slod Hejsloict, EtOH & A2 A5t

58 1.4g(82%)

€ A :197~199C

IR(KBr)cm™!: 3316(NH), 1662(C=0)

IH-NMR (DMSO-d¢) 6 : 2.00(s, 3H, -CH,), 2
31(s, 3H, -CH,), 3.52(s, 3H, -OCH,), 3.72(s, 3H,
N-OCH,), 5.05(s, 1H, -H), 7.35-8.10(m, 4H,
Ar-H), 7.98(s, 1H, -N=CH-), 8.92(s, 1H, -NH-)

2, 6-Dimethyl-4-(3/-nitrophenyl)-5-{N/-(4/
-methyl-1/-piperazinyl) imino] methyl-1, 4-di-
hydropyrazine-3-carboxylic acid methyl es-
ter(7f)2l #AM-33E 2(1.63g,
EtOH(50m/{)o| & & 31 1-amino-4-methyl
piperaziné(O 72mi, 0.6mmole) = c-HCI{4
drops)% 713 ¥ 4417k Fat st w4
S AeFol slele] AAE A AHE o sl
Fe] 5k EtOH o A7 4315

581 1.722(83.5%)

4 A 189~191C

IR(KBr)cm™': 3334(NH), 1657(C=0)

'H-NMR (DMSO-d¢) : ¢ 2.01(s, 3H, -CH,), 2.
16(s, 3H, -CH,), 2.30(s, 3H, N-CH,), 2.33~2.39
(m, 4H, -CH,, NCH,-), 2.86~2.94(m, 4H, -CH,,
NCH,-), 3.50(s, 3H, -OCH,), 5.12(s, 1H,-CH), 7.
42~8.04 (m, 5H, Ar-H,=CH-), 8.68(s, 1H,-NH-)

5mmole)<
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