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Abstract

Dimethylamino methylene derivatives of active niettey compounds were prepared using
DMF. MeSQ, adduct. These dimethylamino methylene derivativas be used in the
preparation of Fluoroquinolines and heterocyclestsas 3-Amino-4-cyano pyrazole.

Keywords: Dimethylformamide, Dimethyl sulfate, Active methye compounds,
Dimethylamino methylene derivatives, FluoroquineBrand pyrazoles.

INTRODUCTION

Heterocycles bearing a pyrazole or pyrazolo pyrnin@dnoieties are reported to possess various
biological activities. Severala-carbon-substitutedp-(dimethylamino)enones with general
formula2 have been prepared previously by condensatiortofeamethylene compounds such
as 1,3-diketones @-keto esters, with reactive N,N-dimethylformamid@®MF) derivatives such

as N,N-dimethylacetamide dimethyl acetal(DMADMA),,NNdimethylformamide dimethyl
acetal (DMFDMA), N,N-dimethylformamide diethyl aeét (DMFDEA) and tert-
butoxybis(dimethylamino)methane (Bredereck's reagd®BDMAM). They have been most
frequently used in the synthesis of heterocyclashss pyrazoles, isoxazoles, pyrimidines and
others [1].

Dimethylformamide on treatment with Dimethyl sulph@dMeS0O;,), an adduct is formed as the
methyl sulfate saltl [2]. This salt / adduct is useful to the synthesfsenaminones [3],
dioxolanes and dioxanes [4], Beckmann rearrangen@nicyclohexanone oxime to its
corresponding E — caprolactam [5] and in the sysighef difficult 3 - acyl indazolines [6] and in
the synthesis of 2-amino-5-nitro thiazole [7],iatermediate in the preparation of Nitazoxanide.
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Industrially both DMF and M&QO, are available abundantly and the ease of preparatio
adduct and its stability prompted us to look int@rious applications in industry. Our first
application came with its usage in fluoroquinolad@ibacterial — ciprofloxacin [8]. The next
success came with its usage to prepare methyl-8ttliyhamino acrylate reaget which was
used industrially to prepare number of other flgpiooline drugs (viz: sparfloxacin [9]).

R, R!
H / I
O}zN@
Me N NMe,
1 2

RESULTS AND DISCUSSION

a) Reaction with active methylene compounds:
In our quest of exploring the industrial use oftheagent, firstly we concentrated on reaction
with active methylene compounds.

The first known report was with cyclopentadienytismn to give 6-(dimethylamino) fullvene
[2]. The second known report was by Korean teanm witromethane [7] to get compousg
which was further converted into 2-Amino-5-nitreattole in an overall yield of 32 %.

NO Br NO _
NO, 1 E 2 Br, ﬂ > Thiourea [g\
CH:  NaOAc “NMe, NMe, ON" °S” NH,
3

In the year 1991 McCombie [3] used triethylamin&A) / diisopropylethylamine (DIPEA) as
base to prepare 2-Dimethylaminomethylene-3-oxo4iutyacid ethyl ester4 from

ethylacetoacetate.
O O

| OEt

NM62
4

In the year 1992 we started working on ciprofloxacincpss development. We first started
using this reagent to prepare intermediate6ofrom 5 [8], which is then converted to
ciprofloxacin througtv.

0o o o o 0
F:@fJ\)J\OMe 1 FMOMe CPA F:@\)j/COOMe
cl cl NaH / NaOMe ¢ Cl > NMe, A g g

5(B — Ketoester) 6 7
In this paper we report the preparation of enaminevakeres2a-I from other active methylene
compounds by treatment with DMF.DMS adddctMost of the products are crystalline solids
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with definite melting points. All these derivativesre characterized by their spectral
characterization.

Table 1 Enamine derivatives from active methylene compound®a-|

\

NM€2

2i

Base R _R!
R\/Rl + 1 —_ > |
Active methylene NMe,
Compound 2
Entry | Active methylene Product Yield Melting Base used
Compound range For the
°C reaction
2a <CN NC: ___NMe, 98 82 - 83 TEA
2b COCHg3 HH;C)ZEI ___NMe,| 60 60 - 62 DIPEA
COOCHS, 3
2c CN NC: ___NMe, | 70 77-79 TEA
C,Hs00C
COOC,H5
2d COOC,Hs C2HsOOC, _ NMme, | 80 oil DIPEA
< C,Hs00C
COOC,Hs
2e <COOCH3 HCOOC _ NMe, | 87 64 - 66 DIPEA
COOCH; H3;COOC
2f & @_\f“ 55 79 - 81 DBU
NME2
Cl
29 Cl@ cl < N 50 88 -90 DBU
NM€2
CN
2h Meo_@ Ve 40 84 - 86 DBU

CN 40 89-91 DBU
A
NM€2

CN
CN
CN
CN
2j O O 39 118 - 120 DIPEA
><o ><o _ NMe,
o) o)
0 0
0
/lLNH
o)

2k Y 60 278 - 279 DBU
HN NMe,
M HN:é_/
O 0
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2l Q 9 74 74 - 76 DBU
Me JL .Me N NMe,
)N\/l O=< :22/
N
(0] (0] / ol

b) Preparation of 3-dimethylamino acrylate derivatves:

During our quinoline antibacterial preparations, were looking for industrial processes for the
preparation of methyl-3-dimethylamino acrylate detive 2.The literature reports were
industrially not feasible because of high cost. ¥8ed reagent to prepare compoun2 under
decarboxylative conditions. Malonic ester monopsitas salt is known to undergo
decarboxylation under mild conditions to generatednion, which can be reacted insitu with
to give2[9].

COOK (IZOOMe 1 | COOMe
CH
COOMe S 2 M
€
2

Compound? is used to prepaigketo esters of quinoline antibacterials from thigl @hlorides.

0
F COOMe
cocl TEA F COOMe
+ |l |
cl cl NMe; cl Cl “NMe,

2
Willy et al reported the synthesis of 3-dimethylamiacrylonitrile8, which was prepared in poor
yields [10], using diethylacetal of dimethyl formaia at 150°C.

Me,N.CH(OE), CN
CHCN ———>
150°C NMe;
8
We developed a simple method for the preparationoofipound8 using the decarboxylative
methodology from cyanoacetic acid potassium salt.

CN 1 CN DME OHC CN

< A [ POC |

COOK NMe, b NMe,
8 9

This reagen8 is confirmed in all respects with the reported.in[10]. This is further confirmed

by converting it into known 2-cyano-3-dimethylamiacrolien9.

¢) 3-Amino-4-cyano pyrazole:

3(5)-Amino-4-cyano pyrazolgl is a critical intermediate for ‘Zaleplon’ drug [dpand also for
the preparation of 4-amino pyrazolo[3,4-d] pyrimigli(4,APP)12 compounds [11]. These 4-
APP’s are known inhibitors of tyrosine Kinase enegnand are useful for immunoregulation for
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the treatment of cancer ongiogenesis and arteessis. These pyrazolo pyrimidines are useful
for the treatment and prophylaxis for hyperuricenmamammals [12a]. 4-APP was also
reported to have growth inhibition andiefe in neurospora crassa and to be a potential
antineoplastic agent [12b,c]. Sperti et al [12ehdastrated that 4-APP as a novel inhibitor of
the RNA and DNA depurination induced by Shiga tekirMotta [12f] et al described recently
the novel N substituted 4-APP compounds as Adenosinergceptor antagonists §ARS).
These receptors are currently of great interesargets for the therapeutic intervention in many
pathological conditions such as renal failure, @arcand cerebral ischemia, CNS disorders,
neurogenarative diseases and inflammatory pathedagich as asthma [13].

4 - Amino pyrazolo [3,4-d] pyrimidine was prepaisifollows.

CN NH,
NC_ _CN NH
NH,NH, < . AcoH
| - > /\ NH» N
H” OR NN TN i N oN
H N H
10 11 12

11 was prepared from 2-Methoxymethylene-malononitdl@ and hydrazine hydrate. We
synthesized first timé1 starting from2a and the same is convertedl1®, which is confirmed in
all respects.

NC_ CN CN
| + NH,NH,H,0 //_& — > 12
N.
NMe, N~ NHz
H
2a 11

MATERIALS AND METHODS

'H & ¥C NMR spectra were recorded using a Bruker 400 tBpeeter (400 & 100 MHz
respectively) with TMS as internal standard. IR cte were recorded on Perkin Elmer
Spetrophotometer as KBr pellets or neat. Microaialyas performed on a Perkin Elmer-240
CHN elemental analyzer. Analytical TLC was conddat@ E-Merck 60F254 aluminum-packed
silica gel plates (0.2mm). Developed plates wesealized using UV light or lodine chamber.
HPLC spectra were recorded on shimadzu 2010.

Synthesis of 3-amino-4-cyano-pyrazolél1)

A mixture of Dimethylamino methylene malanonitri{0.0gm 0.413 M) and 300 ml of
methanol was cooled to 20°C in an ice bath, adgedazine hydrate (28.0 ml) drop wise over a
period of 45 minutes. After addition, temperaturaswaised to 28-30°C and agitated for 3 hrs.
(The completion of the reaction was monitored tigfloT LC). Distilled off 60% methanol and
cooled to 0-5°C. Stirred for and collected thedslihrough filtration. White crystalline powder;
Yield: 97 %; mp: 170-173 °C (lit: 175-176°QYPLC purity: > 99 %:FT-IR (cm?): 3342 (-
NH,), 3147 (-NH), 2237 (-CN)}*HNMR (ppm, DMSO):8 7.6 (broad, s, 2H, -N}, & 8.06 (s,
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1H), § 8.12 (s, 1H, Anp 13.32 (s, 1H, -NH)**CNMR (DMSO/TMS):5 99.92, 132.92, 155.12,
156.17, 158.33; ESI-MS (m/z %): 136.3 (M+1).

Synthesis of 4-amino pyrazolo [3,4-d] pyrimidine (4APP) (12)

A mixture of compound.l (25.0 gm 0.231 M) and Formamidine acetate (34.00g32 M) in
250 ml of 2-methoxy ethanol was heated to 100°Cl&hr (The completion of the reaction was
monitored by TLC). Cooled to 20-25°C and agitated X hr and collected the solids through
filtration. White powder; Yield: 74 %; HPLC purity99 %; mp: 353 - 356 °C (lit: >325 °C);
FT-IR (cmi?): 3317 (-NH), 3121 (-NH);*HNMR (ppm, DMSO):5 6.31 (broad, s, 2H, -N#} &
8.04 (s, 1H) 12.26 (s, 1H, -NH)**CNMR (DMSO/TMS)$, 76.77, 115.52, 141.28, 152.96;
ESI-MS (m/z %): 109.12 (M+1).

Synthesis of 3-dimethylamino acrylonitrile (8)

a) Synthesis of potassium salt of cyanoacetic acid

To a solution of cyanoacetic acid (85.06 gm, 1K)85 ml methanol was added alcoholic
potassium hydroxide (56 gm (1M) of KOH dissolved4 ml methanol) at 5°C to 10°C over a
period of 1 hour. The resulted white slurry waowtd to stir under nitrogen atmosphere at
ambient temperature for 6 hrs. Then, again coaesltb 10°C, agitated for 1 hour and collected
the solids through filtration under nitrogen atmosge, which were dried in vacuum at ambient
temperature. White powder. Yield: 90 %; mp: 17981 FC; FT-IR (cnT): 3429 ( -COOK),
2253 (CN), 1616 (C=0).

b) Reaction of potassium salt of cyanoacetic a¢td @WMF. DMS adduct

To potassium cyanoacetate (50 gm, 0.40 M) in 25&DC under nitrogen atmosphere, was
added DMF.DMS adduct (113.19 gm, 0.568M) drop veis® to 10°C over a period of 1 hour.
The resulted slurry was agitated at ambient tenpexdor 24 hrs. After usual workup, obtained
the desired crude product, which was fractionatgdgua vigreux column. After discarding a
small first fraction, the material boiling at 115%4hd 3.0 mmHg was collected (23.5 gm).
Yellow liquid. Yield: 60 %; GC purity: 95 — 97 %;THR (cmi?): 2193 (-CN), 1633 (C=C);
"HNMR (ppm, CDCH): 6 2.8 (broad, s, 6H, -N(C#)), 8 3.7 (d, 1H,J = 13 Hz, =CH)$ 6.9 (d,
1H,J = 13 Hz, =C-H);*CNMR (CDCL/TMS): § 36.1, 41.4, 59.5, 122.1, 154.1.

Synthesis of methyl-2-(dimethylamino) ethyl acrylag (4)

a) Preparation of monopotassium salt of methyl mate

To a solution of Diethyl malonate (100 gm, 0.625 iW)100ml methanol was added alcoholic
potassium hydroxide (1.0 M) (35.0 gm of KOH dissmlvin 140ml methanol) at 5 to 10°C over a
period of 1 hour. The precipitated white solid vegitated continuously for 6 hrs under nitrogen
atmosphere at room temperature and again cooled ice bath. Stirred for 1 hour and collected
the solids through filtration under nitrogen atmios@, which was dried under vacuum at
ambient temperature. White powder; Yield: 85 %; @p1-205°C; FT-IR (ci): 1733 (ester
C=0), 1600 (C=0 of —COOK).

b) Reaction o fmonopotassium salt of methyl matnéth DMF. DMS adduct

A solution of monopotassium methyl malonate (76 @mg87 M) in 380 ml EDC under nitrogen
atmosphere was cooled in an ice bath and DMF.DM&uetd(135 gm, 0.682 M) added with
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stirring. The resulted slurry was allowed to stiraanbient temperature (20 - 25°C) for 24 hrs.
After usual workup obtained the crude prodwehich was recrystallised from isopropyl ether
(41 gm). Yellow crystalline solid. Yield: 65 %; G@lrrity: > 99%; mp: 41- 44°C; FT-IR (cfx:
1680 (ester C=0), 1612 (C=CHNMR (ppm, CDC}): & 2.8 (s, 6H, -N(CH),) , 5 3.6 (s, 3H, -
CHs), 8 4.49 (d, 1H,) = 13 Hz, =C-H)$ 7.4 (d, 1HJ = 13 Hz, =C—H)*CNMR (CDCK/TMS):
9,41.4,51.2,98.2, 153.1, 166.0.

General Procedure for the synthesis d8-dimethyl amino acrylates (2a-l).

To a stirred solution of active methylene compo(h® M) and adducl (1.5 M) in ethylene
dichloride under nitrogen atmosphere was addeddse (2.0 M) at 10°C to room temperature.
The temperature of the reaction mixture was ratee80°C and then to reflux temperature if
required. The completion of the reaction was chédakeprecoated silica gel plates and observed
under UV light or lodine vapours. After cooling treaction mixture to ambient temperature (20
- 25°C) and then treating with water the organietawas separated. The aqueous layer was
extracted with EDC. The combined organic portioresemvashed with water (till pH comes to
neutral) and then dried over }0,. Evaporation of the solvent and purification of tlesidue in
desired solvent furnished tBedimethyl amino acryl derivatives.

Synthesis of Dimethylamino methylene malanoniziég

White crystalline powder. Yield: 72 %; GC Purity99 %;:mp: 82-83 °C; FT-IR (cm): 2213 &
2199 (-CN), 1649 (C=C)}HNMR (ppm, CDC}): & 3.2 (s, 3H, N-CH), & 3.3 (s, 3H, N-Ch), &

7.0 (s, 1 H, =CH)*CNMR (CDCK/TMS): § 38.20, 47.61, 49.02, 115.33, 117.21 and 158.01;
Anal. Calcd. for GH;N3 (121.14):C, 59.48; H, 5.82; N, 34.68. Found: C, 59.18; FR06.N,
36.07.

Synthesis of Methyl-2-acetyl-3- (dimethylamino)yate (2b)

Yellow crystalline powderYield: 60 %; GC Purity> 98 %;mp: 60-62 °C; FT-IR (cif): 1694
(ester C=0), 1625 (C=O}HNMR (ppm, CDC}): & 2.3 (s, 3H, -Ch), 5 2.9 - 3.1 (s, 6H, -
N(CHs)2), 8 3.7 (s, 3 H, -OCH), & 7.7 (s, 1H, =CH);*CNMR (CDCK/TMS): § 29.30, 41.61,
47.42, 51.01, 102.22, 157.01, 168.53 and 195.3@].APalcd.for GH13NO;3 (171.19):C, 56.12;
H, 7.65; N, 8.18. Found: C, 54.57; H, 7.02; N, 8.24

Synthesis of Ethyl-2 -cyano-3-(dimethylamino) atef(2c)

Pale yellow crystalline powder. Yield: 70 %; mp:-79 °C; FT-IR (cri): 2203 (-CN), 1698
(ester C=0)!HNMR (ppm, CDC}): & 1.3 (t, 3H,J = 7 Hz, -CH), 5 3.2 (s, 3H, N-Ch), & 3.38
(s, 3H, N-CH), & 4.22 (g, 2H,J = 7 & 20 Hz, -CH) and§ 7.69 (s, 1H, =CH)*CNMR
(CDCIL/TMS): 6 14.31, 38.30, 47.52, 60.60, 70.15, 118.0, 1578 H6.67; Anal. Calcd.for
CgH12N20,(168.19): C, 57.12; H, 7.19; N, 16.6%0und: C, 56.86; H, 8.33; N, 17.26.

Synthesis of 2-dimethylamino methylene-1, 2-buiaiteacid diethyl estef2d)

Yellow liquid. Yield: 80 %; GC purity: > 95 %; FT-IR (cmi'): 1682 (C=0), 1610 (C=0):
"HNMR (ppm, CDC}): & 1.25 (t, 3HJ = 6.5 Hz, -CH)), 5 1.30 (t, 3H,J = 6.5 Hz, —CH), 5 2.99
(s, 6H, -N(CH),), 8 4.14 — 4.24 (q, 4H) = 6.5 & 19 Hz),8 7.4 (s, 1H, =CH)*CNMR
(CDCL/TMS): 6 14.12, 14.29, 45.50, 59.70, 60.42, 92.90, 15383,31 & 167.4.
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Synthesis of 2-dimethylamino methylene-1,2-proparedcid dimethylestef2e)

Pale Yellow crystalline powder. Yield: 87 %; mp:-68 °C; GC purity: > 99 %; FT-IR (cm:
1715 (C=0), 1693 (C=OYHNMR (ppm, CDC4): 5 3.0 (s, 6H, (-CH)2), 8 3.70 (s, 3H, N-Ch),

8 3.77 (s, 3H, N-Ch), & 7.55 (s, 1H, =CH)}*C NMR (CDCK/TMS): § 51.15, 51.45, 91.79,
153.95 & 167.54.

Synthesis of Phenyl-3-(dimethylamino) acrylonit(2é

Pale yellow crystalline powder. Yield: 55 %; mp: 7981 °C; FT-IR (crif): 2177 (-CN);
"HNMR (ppm, CDCH): & 3.18 (s, 6H, -N(Ch)2, & 6.88 (s, 1H, =CH)p 7.1 - 7.3 (m, 5H,
aromatic); ">*CNMR (CDCL/TMS): § 42.41, 76.52, 121.0, 123.81, 124.93, 128.60, 236ark
149.80; Anal. Calcd.for GH2N, (172.23): C, 76.71; H, 7.02; N, 16.26. Four@; 76.30; H,
8.22; N, 16.37.

Synthesis of 4-chlorophenyl-3-(dimethylamino) ammittile (29)

Yellow crystalline powder. Yield: 50 %; m@8 — 90 °C; FT-IR (ci): 2183 (-CN), 823 (C-
Cl); '"HNMR (ppm, CDCY): & 3.2 (s, 6H, -N(Ch),), 6 6.8 (s, 1H, =CH)p 7.1 - 7.2 (m, 4H,
aromatic); >°CNMR (CDCL/TMS): & 42.51, 75.82, 120.60, 124.93, 124.94, 128.61, 4230.
135.11 and 149.7; Anal. Calcd.for,811N,Cl (206.6): C, 63.92; H, 5.36; N, 13.55. Found: C,
63.72; H, 5.87; N, 13.85.

Synthesis of 2-(4-methoxyphenyl)-3-dimethylamimpl@aitrile (2h)

Pale Yellow crystalline powder. Yield:40 %; mp: 84 - 86°C; FT-IR (c): 2178 (-CN);
"HNMR (ppm, CDCH): 8 3.2 (s, 6H, -N(CH)»), 8 3.7 (s, 3H, -OCHh), § 6.7 (s, 1H, =CH)5 6.84
(d, 2H,J = 7.2 Hz, Ar),5 7.22 (d, 2HJ = 7.2 Hz, Ar);"*CNMR (CDCK/TMS): § 30.80, 42.31,
55.26, 76.32, 114.0, 114.30, 121.31, 125.32, 126123.0, 149.0 and 157.4Anal. Calcd.for
Ci12H14N20 (202.2): C, 71.262; H, 6.97; N, 13.8wund: C, 71.03; H, 7.75; N, 14.42.

Synthesis of 2-(4-methy phenyl)-3- dimethylaminglawitrile (2i)

White crystalline solid. Yield40 %; mp:89 - 91°C; FT-IR (cr): 2176 (-CN);'"HNMR (ppm,
CDCly): 8 2.3 (s, 3H, -Ch), 8 3.2 (s, 6H, -N(Ch).), 5 6.84 (s, 1H, =CH)} 7.0 (d, 2HJ = 8 Hz,
Ar), 8 7.2 (d, 2H,J = 8 Hz, aromatic)**CNMR (CDCK/TMS): § 20.81, 42.40, 121.12, 123.90,
129.32, 133.50, 134.71 and 149.30; Anal. CalcddgH:4N, (186.2): C, 77.38; H, 7.57; N,
15.04. Found: C, 77.22; H, 8.96; N, 15.67.

Synthesis of 5-dimethylamino methylene-2, 2-dinx€ih¥)-dioxane-4, 6-dioné2)j)

White crystalline solidYield: 39 %; mp: 118 —120°C; HPLC purity: > 99.5 %; FT-IR (¢n
1729 (C=0), 1669 (C=0YHNMR (ppm, CDCH): 5 1.72 (s, 6H)p 3.31 (s, 3H, N-Ch), & 3.41
(s, 3H, N-CH), & 8.13 (s, 1H, =CH)*CNMR (CDCK/TMS): & 26.41, 43.81, 48.59, 83.89,
102.77 and 160.82.

Synthesis of 5-dimethylamino methylene pyrimididegzrione(2Kk)

Yellow solid. Yield: 60 %; mp: 278-279 °C; HPLC purity: > 98 %-FR (cm™): 3523, 3432 (-
NH), 3169, 3068 (-NH), 1688 (C=0), 1650 (C=0), 1€140); '"HNMR (ppm, CDC}):  3.24
(s, 3H, N-CH), & 3.39 (s, 3H, N-Ch), 5 8.01 (s, 1H, =CH)§ 10.35 (s, 2H, -NH);*CNMR

(CDCLITMS): 6 44.57, 48.57, 89.27, 151.45, 161.35 & 163.73; ESI{m/z %): 184.1 (M+1).
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Synthesis of 5-dimethylamino methylene N, N’'-dighgiyrimidine 2,4,6-triong2l)

Yellow crystalline powder. Yield: 74 %; mp: 74-76;°HPLC purity: > 99 %; FT-IR (ci):
3467 (-NH), 1643 (C=0)'HNMR (ppm, CDC}): § 3.31 (s, 6H, N-(Ch),), & 3.38 (s, 3H, N-
CHs), & 3.43 (s, 3H, N-ChH) & & 8.14 (s, 1H, =CH)**CNMR (CDCK/TMS): § 27.75, 44.69,
48.79, 90.29, 152.34 & 162.0ESI-MS (m/z %)212 (M+1).

CONCLUSION

In conclusion, we have demonstrated the usefuloeB8VIF.Me,SO, adduct to prepare number
of dimethylamino methylene derivatives from activeaethylene compounds. These
dimethylamino methylene derivatives can be effitierconverted to pyrazoles, thiazoles,
isoxazoles and others, which are important buildilogks for many heterocyclic derivatives.
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