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A Convenient One-Step Synthesis of Ethyl 2-[/V-
(Diethoxycarbonyl)(ethoxy)-methyljamino-4-
nitrobenzoate and Analogues by Rearrangement of 2,4-
Dinitrobenzylidenemalonates

Stefan KINASTOWSKI*, Stanistaw WNUK
Chemistry Department, Academy of Agriculture, ul. Wojska Polskiego
75, 60-625 Poznan, Poland

It has been proved that the product of Knoevenagel conden-
sation of 2,4-dinitrobenzaldehyde (1) with diethyl malonate
(2) catalyzed by piperidine is not diethy! 2,4-dinitrobenzyli-
denemalonate (3a) as previously assumed' but 1-(2,4-dinitro-
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phenyl)-2,2-diethoxycarbonylethan-1-0l (4)2. Compound 3a
was obtained in a modified Knoevenagel synthesis catalyzed
by titanium(IV) chloride according to Ref.?.

It was noted that 3a behaves abnormally under Michael reac-
tion conditions. On reaction with piperidine in ethanol in-
stead of addition of piperidine to the polarized double bond,
a compound with a completely changed carbon skeleton, not
containing a piperidine fragment, i.e. ethyl 2-[N-(diethoxycar-
bonyl)(ethoxy)-methyl]Jamino-4-nitrobenzoate (5a) is formed.
Use of pyrrolidine, diethylamine, or diisobutylamine also
gave rise to 5a.
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When different alcohols were used as solvents analogous
compounds 5 were obtained with corresponding groups R*.
Presumably, the reaction involves compound 3 and alcohol,
while the amine serves only to generate alkoxide ions neces-
sary to catalyze the reaction. This reaction is also catalyzed by
tertiary amines and by traces of sodium alkoxides.
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The structures of compounds 5 (Table) were confirmed by microana-
Iytical, spectral, and chemical data. For example, alkaline or acidic hy-
drolysis of 3a, 3b, 3f gave 2-amino-4-nitrobenzoic acid, while on heat-
ing with acetic anhydride, the N-acetyl derivatives of respective esters
of 2-amino-4-nitrobenzoic acid are formed.

H3C—OH / HCL
o,N COOC,Hs
,CO0CHs
NH—C\
| JocsHs
COOC,Hs
5a
O;N COO0C,Hs + 0N COOC,Hy
,CO0C;Hy
NH—c{ NH,
| YocH;
COOC,Hg
7 8a

Downloaded by: University of Liverpool. Copyrighted material.



August 1983

Under the above reaction conditions, no trans-esterification of
ester groups was observed with respect to the malonic ester
fragment. In compounds 5, however, the group R? can be se-
lectively substituted for another group by reaction with a suit-
able alcohol in the presence of catalytic amounts of concen-
trated hydrochloric acid. This reaction allows the production
of selectively esterified and selectively etherified compounds
of type 5 (different groups R%); e.g. 7.

This simple, one-step preparation of compounds 5 has some
limitations:

(a) For the active solvents, primary and secondary alcohols
can be used while the reaction in r-butyl alcohol proceeds
with the formation of different products which, however,
when submitted to hydrolysis are transformed into 2-amino-4-
nitrobenzoic acid; allowing the assumption that the same
reaction type also occurs in this case.

(b) In the presence of sodium phenoxide, the compound 3a
does not form the analogues of rearrangement product 5 and,
depending on reaction conditions, phenyl 2-amino-4-nitro-
benzoate (8b) or 2-[N-(diethoxycarbonyl)(phenoxy)-methyl]
amino-4-nitrobenzoic acid (9) are formed. This reaction
course is probably caused by steric hindrance of phenoxy
group preventing simultaneous addition of two phenoxy
groups.
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(c) The presence of a second nitro group in the aromatic ring
is necessary since diethyl 2-nitrobenzylidenemalonate* and
ethyl a-cyano-2-nitrocinnamate® undergo a normal Michael
reaction with amines. Diethyl 2-nitrobenzylidenemalonate
(10) on reaction with piperidine in ethanol yields 1-(2-nitro-
phenyl)-1-(1-piperidyl)-2,2-diethoxycarbonylethane (1),
while with sodium methoxide it forms 1-(2-nitrophenyl)-1-me-
thoxy-2,2-dimethoxycarbonylethane (12).
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(d) The group R” in compound 3 should have strong elec-
tron-acceptor properties (COOR, CNj) as it has been found
that ethyl 2,4-dinitrocinnamate’ and 2,4-o-trinitrostyrene® do
not react in this way.

Attempts to prepare compounds § by other methods failed;
e.g. mesoxalic acid and 2-amino-4-nitrobenzoic or diethyl ma-
lonate and potassium 2-nitroso-4-nitrobenzoate reacted to
give the lactone 13.

on H COOC;Hs
z @ COOC,Hs
A0
0
13

On reaction of ethyl 2-amino-4-nitrobenzoate with mesoxalic
ester with and without an alcohol and an amine, the initial
ethyl 2-amino-4-nitrobenzoate was recovered. It must be
pointed out that condensation of methyl 2-nitroso-4-nitroben-
zoate with diethyl malonate catalyzed by diethylamine in me-
thanol produced 5b in 48% yield. This condensation requires,
however, harsher conditions (60 °C, 1 h), than the rearrange-
ment, and therefore the primarily obtained compound con-
tained the bonds formed both by condensation and by trans-
esterification of the malonic ester fragment.

These results suggest, that the rearrangement is intramolecular; this
assumption being additionally supported by the following experi-
ments:

(a) Excess diethyl malonate added to a solution of 3a in ethanol with
a catalytic amount of diethylamine does not influence the rearrange-
ment rate or yield. A similar result was obtained when excess mesox-
alic ester was added.

(b) The rearrangement of dimethyl-d, 2,4-dinitrobenzylidenemalonate
(3¢) in methanol with excess dimethyl malonate does not produce
products containing an undeutered malonic ester fragment.
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Considering the above, we propose the following mechanism for the
rearrangement.
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Compound 14 was not isolated, however its formation was evidenced
by the fact that addition of catalytic amount of diethylamine to an
ethanol solution 3a resulted in immediate disappearance of the band
at 1638 cm~' (C=C bond) in the Raman spectrum.

In recent years, a number of synthetic methods involving
neighboring group interaction in ortho-substituted nitroben-
zene derivatives have been reported”®°. The method de-
scribed here is characterized by (a) the type of intramolecular
condensation; (b) the fission of the carbon to carbon bond;
and (c) the formation of the ester group in position 1.

2,4-Dinitrobenzylidenemalonates 3a-c; General Procedure:
Titanium(1V) chloride (2.2 ml, 20 mmol) in carbon tetrachloride (5 ml)
is added dropwise to tetrahydrofuran (80 ml) and the mixture is
cooled to 5 °C. 2,4-Dinitrobenzaldehyde (1; 1.96 g, 10 mmol) in tetra-
hydrofuran (5 ml) and the dialkyl malonate 2 (10 mmol) are added
dropwise with stirring. Pyridine (3.2 ml, 40 mmol) in tetrahydrofuran
(10 ml) is added dropwise over 20 min. After 24 h, water (15 ml) and
ether (15 ml) are added, the organic layer is separated and the aqueous
layer extracted with ether (2 x 30 ml). The combined ether solution is
washed with saturated aqueous sodium chloride solution (1 x 50 mt),
saturated aqueous sodium carbonate solution (2 x 50 ml), and saturated
aqueous sodium chloride solution (1% 50 ml), dried with magnesium
sulfate, and concentrated. The precipitate formed on cooling is filtered
and recrystallized (Table).

Compound 3d is prepared similarly using ethyl cyanoacetate (1.13 g,
10 mmol) in benzene (5 ml) and piperidine (0.05 ml, 0.5 mmol).

1-(2,4-Dinitrophenyl)-2,2-diethoxycarbonyl-ethanol (4):
2,4-Dinitrobenzaldehyde (1; 1.96 g, 10 mmol) and diethyl malonate
(2; 1.6 g, 10 mmol) are placed in benzene (5 ml) and piperidine (0.1
mi, 1 mmol) is added at room temperature. After 1 h, the precipitate is
filtered and recrystallized to give 4; yield: 3.1 g (Table).

Rearrangement of Compounds 3; General Procedure:

The 2,4-dinitrobenzylidene compound 3 (1 mmol) is dissolved in the
respective alcohol (R*OH; 4 ml) and diethylamine (0.2 ml, 2 mmol) is
added dropwise at room temperature. After 24 h, the yellow crystals
are separated and recrystallized from the same alcohol (Table).

Ethyl 2-|N-(Diethoxycarbonyl)(methoxy)-methyllamino-4-nitrobenzoate
(7):

Compound 5a (0.21 g, 0.5 mmol) is dissolved in methanol (30 ml) and
concentrated hydrochloric acid (0.3 ml) is added. The mixture is
heated under reflux for 4 h, the solvent is removed under reduced
pressure, and the solid residue is washed with water. Chromatography
on silica gel (Merck 60 HF,,) eluting with 90:5:1 carbon tetrachlori-
de/chloroform/acetone gives 8a; yield: 0.04 g; R;: 0.58; Ref."', m.p.
89 °C and 7; yield: 0.11 g; R;: 0.46 (Table).

2-4N-(Diethoxycarbonyl)( phenoxy)-methyllamino-4-nitrobenzoic Acid (9)
and Phenyl 2-Amino-4-nitrobenzoate (8b):

Compound 3a (0.338 g, 1 mmol) is placed in a flask with warm phenol
(3 ml). Sodium phenoxide [10 mg from sodium {0.43 mmol) in phenol
(1 ml)] is added and the mixture is heated at 45 °C for 36 h. The resul-
tant dark, dense oil is poured into acidified water (40 ml) and excess
phenol is removed by washing with water (5 x 15 ml). The solid resi-
due is dissolved in chloroform (10 ml) and the solution extracted with
5% sodium hydrogen carbonate solution (4 x 4 ml), followed by neu-
tralization with dilute hydrochloric acid, and extraction with dichloro-
methane (3 x 3 ml) to give 9; yield: 0.118 g (Table).

The organic chloroform layer is column chromatographed on silica gel
eluting with 30:5:1 carbon tetrachloride/chloroform/acetone to give
8b; yield: 0.062 g (Table).

1-(2-Nitrophenyl)-1-(1-piperidyl)-2,2-diethoxycarbonylethane (11):
Diethyl 2-nitrobenzylidenemalonate (10) is prepared from 2-nitrobenz-
aldehyde and diethyl malonate according to Ref.*; m.p. 52°C (Ref.”,
m.p. 53 °C).

Piperidine (0.6 ml, 6 mmol) is added to a solution of 10 (0.88 g, 3
mmol) in ethanol (5 ml) and the mixture is stirred at room temperature
for 15 min. After 24 h the solvent is evaporated and the residue recrys-
tallized to give 11; yield: 0.74 g (Table).

Table. Compounds 3, 4, 5, 7, 8, 9, 11, 12, and 13 prepared
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356 (M*+, 0.2); 339 (1); 310
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425 (q, 4H); 4.45 (d, 1H);
1H);

6.20 (d,
3H)

3500 (OH);
1733, 1720

(CO)

CiaH16N2Oy

(356.3)

97°

80

(4): 208 (12); 159 (21); 133
(58); 120 (50); 115 (100)

168.1,
131.4,

167.1,
127.4,

120.3,

8.2-9.1 (m,

(CsHe)

142.8, 147.5, 148.1

Downloaded by: University of Liverpool. Copyrighted material.



657

Communications

August 1983

‘lelisrew paybuAdo) -joodiani] jo Alsianiun :Ag papeojumoq

(HI's)0L6(HE (0D) 0691
(001) 2£T :(99) ‘w) ¥'8-9°L (HE ‘S) 0Ly ‘SeLl ((ND) 08TC (€°€2¢) (HO®HD)
$9Z (L) 96T (T ‘L) €TE — HHE ) 000 ((HE ‘9 Te€ H(HN) 062¢ CO'NF'H'D 2 €61 65 *HO ND THO 9§
8°L91 ‘8°99]
SISt ‘66vl “6TEL
(oo  ‘spT1 ‘S8IL ‘L€l (HT ) L6 (HE ‘w) (0D) 0691
81T *(87) L£T *(81) 9¥T (89)  ‘6°601 ‘L'T8 ‘8F9 ‘I'TY P'8-9'L {(H¥ ‘b) 0¥ {(HZ ‘seL1 ((ND) 087T (£79¢) (HO*H%D)
T6¢ (9) 8¢e (€ ‘L) $9¢ '§°09 ‘6°€I ‘TYIL ‘€l b) 0s'¢ (H6 ‘w) 9[-T1 (HN) 062¢ LOENPTHO'D N7zal 89 SH®D NO SHD fs
(H1 (0D) 0691
W0 161 “(T2) €61 (SS) ‘) L6 (HE ‘W) p'8-¢L ‘ovLL (€'79¢) (aotaon)
89T (001) 00¢ ‘(T ‘W) T9€ - (HE S) S0y {(HE S €€ {HND 00€€  *O°N°d”'H*'D olLl 6 ‘HO aO00D tao 1S
(sv) HI9) 86 (HE (0D) 5691
L61 1{001) 15T *(0L) 69T :(89) ‘w) pg-9L (M7 ‘W) ¢ ‘OvL1 @Tiv) (HO*HD-1)
11E (s7) €s€ (1 L+ ) TIY -  (H9 ) 88¢ {(HTI “wv wﬁv ‘(HN) 00g€ PONTPH®D o401 IL CHED *HD00D THO 4§
HI ‘s
SL'6 *(HE w) €8¢, (HT (0D) 5691
{(£e) toi H001) 15T (1) ‘D) opr ((HO S) ¢8°¢ HHT ‘OFLL (€¥8¢) (HO*H®))
L6T S(0L) SZE HT ‘L) ¥8E - by ot ((H9 1T ST ‘I'1 {(HN) 00g€ SO'N""H*'D o191 S8 "HD HO00D ‘HO 8¢
(H1I 966 (HE (0D) $691
(zo) 122 *(9%) $9T :(0071) ‘w) ¢'8-¢L HHE S) S0 ‘OvLL (€'95¢) (HO*HD)
L6T () sTe (T ‘LIN) 9s¢ - (H9 's) z6'¢ ‘(HE ‘9 g€ ‘(HN) 00¢¢ SON°'H™' D oCLI €6 HO *HOO0D ‘HO IS
(0o1) (HT ) 066 :{(HE ‘w) (0D 5691
$9T (s8) €67 :(6L) sT€ (8T) ¥8-9°L {(HT W) ¢'¢ {(Hp ‘SELT ‘ShLT & ovy) (HO*H®D-D)
L9€ HE) 18€ (I ‘L) obb - D) ovy (HBI ‘W) $I-1] (HN) 0ogg CO'NFH*D o8 18 HED? *HZDO0D SHD g
(€2) 161 (61) (H1'S)0L6 (HE ‘w) (0D) 5691
€61 :(s7) LET *(001) S9T :(¥S) £8-9°L {(H9 D) 1vy {(HC ‘OvLL (s'39v) (HO*H"D-u)
6£¢ (67) s6€ (€0 ‘. IN) 89V -~ D pEe ((HoT ‘W) 0T-8°0 *(HN) 00€€ SO NP H¥D o6 19 SH'D-u ‘H?D00D SHD  ps
w0 161 (81) (HI ) oL'6 ‘(HE w) (0D) 5691
€61 (001) 9T *(Lp) STE ($S) €8-9°L {(H9 9 b) gey {(HZ OpLY (r°ovp) (HO*H®D-u)
L9g (L) 18¢ (I ‘L) ovb - N 0€E H(HYL ‘W) 0T-60 *(HND) 00¢€ SO*N®*H%D oL¥ 8L  ‘H*D-u *H*D00D ‘HD 3¢
['L91 ‘T'991 ‘9'IS1
‘6'9r1  ‘6°TEL  TLIL (H1'S) L6 (HE ‘W) £8pL (0D) s691
(8L) LOT *(8Y)  “I'TIT ‘€601 °‘I'88 ((HY ‘b) zhv ((HE ‘S) sov opLY (£v8€) (HO*HD)
L6T (001) 11€ (T “+IN) $8E  6'€9 ‘9°ZS ‘TS ‘6°€l ((HE 9 8¢ {(H9 D €€ (HND) 00g£€ *O°N"H*'D o911 z8 *HD  *HD00D °*HD as
L7991
‘€990 ‘I'IST “ILbi
‘RTEL SLIT “L'ILL AHLS) TL6 '(HE W) T8 (0D) 5691
(86) €7 :(68) §9Z :(001)  “S'60T “L°L8 I°'€9°L°'19 ¢t {(H9 ‘W) 6v-Tv ‘(HC H(0J) ovLr @I (HOH?D)
6£€ «(8) L9¢ (I L) TIv ‘L6S ‘6vl TP ‘6°¢€l D) 7oe ‘(HTI ‘w) ¢1-T1 ‘{(HN) 00€€ SO'N"*H*'D o6 v3 SH?D *H*D00D SH®D g
(% "sudul "131) 3 S ;Judd] o Jwdd) ¢ ply 1) 4 LBINULIO Niol! o] oY | A 4 oN
(A2 SL) 'S (*IDAD) AW N-O CIOAD) AWN-H, (*IDHD) A1 IR[NIJ[O dw PIPIA npoig

(panunuo)) -3qe L



SYNTHESIS

Communications

658

‘lelisrew paybuAdo) -joodiani] jo Alsianiun :Ag papeojumoq

“1939Wwondads O 06 XA 1091 & Yyum ZHIA 06 1e painseouwl wnipoadg
‘1pworoydonoads Jase] uewey B Ylim paInseall s19m enoads uewey (O=D2) _uo £89] =4 :(HOSHD) {(OD=D) (= £€9] =A ((F]DHD) uewey
"19319w01103ds 001 -(I-SIAL 102f B YIIM paInsesur a1am enoads ssey
"anbiuyd3) AN 2Y? pasn 1930won23ds O 06 X 109f € im painsedtw 21om enoads Y N'N-Dg,
"1210WO0N03dS Y (09¢ NG UBLIBA B Uilm ZHA (9 I8 painseaw a1am endads A IW'N-H,

agA Ul ¢

- & e

v

"193oWoads Y[ §L Piooadg B (Im painsesul a1om enodds "Y1 ,
“I9ZARUY-[BIUSWIA[Y (T LOW(H-UIYIdd B UO pawnioyiad 319m sasA[eueomdIul (7 0F N “€2°0F H ‘6£0F D :poureiqo sasA[eueoionu Liopejsues ,

"PR1o31I0d JION q

onposd pazi[[eIsAIoal JO PIIA .

(H1'9)0L6 (HE

‘w) €8-¢°L (HT D) opy (00)
(82) 161 :(s1) 12T £(T8) H(HE 9 Top {(HE 9 p6¢ $691 “OvLl (€°0L8)
$92 (001) L6T (T L ) OLE — (HE 's) see (HE D 8T S(HN) 00€€ SONS'H®'D oSS 6 ‘HO *HOO0D  ‘H®D s
zL
00 s¥1 : D TEIL ETSL CLewl (He€ (HO*H®D
LYY (98) 161 (L€) €61 *(8p) TTEL ‘I°LIT ‘SSTI ‘w) -8, H(HI ‘S) ST9 (0D) spLl (£'8€¢€) 10 °H*D) 8.4
LET H(001) $9T (T ‘L) 8€€  ‘ELLL TI8 ‘THI ‘8¢l (HY D) o¢y ((HO D 1€71 {(HN) sove SON"'H"'D -L81-981 9LV - - €1
Hy
‘w) ¢8-8L (HI ‘P) OLS
(p) (HI ‘P) 01y ((HE ‘S) T6'€ (0D) (€°L60) (HOfHD)
P€1 1001 991 *(1°0 “+ N L6C - H(HE 'S) 08¢ ((HE ‘S) ov'€ YELT ‘8ELL FONSTHED oLL™9L S - — - 4|
(HY ‘w) ¢8-p'L
S(HT ‘P) s€S ‘(HY D) s¢p (duexay
(oo1) HH1 P) OUp ((HY ‘w) pg (0D) stLt P'8LE) /HOSH?D)
8 1(09) 61T (1 ‘L) 8LE - H(HO ‘W) g1 ((H9 D oIl (HO) 0€6T SO°N**H*'D V6-€6 $9 — — — 41
(08) 91 (001) HIS)o101 {(H1 (0D) 5491 “0€L1 (duexoy
LLT *(rp) SOT (Op) 0ST (8) ‘s) 0I'6 ‘(H8 ‘W) $'8-89 (HO) 0087-00Z€ (Cards )] /°H®D)
€1€ (¢) 6S¢€ (T0 ‘L) TEP — HY D) ocv (H9 D ST (HN) o1€¢ SO*NPHD -6l LT - - — 6
(0D) soL1
1) 16 :(5£) (HS ‘CCHND (T°850)
611 1(001) $91 (0T ‘L W) 8ST — ‘w) $'8-89 (HT ‘S 09 06€€ ‘00S€ YO'N'HE'D SZEI 44 — - - q8
(H¢ (0D) 691
‘w) 18-, ((HT 9 019 ‘CCHND)
- — HHZ D) ot ((HE D 11 06€£€ ‘016¢ — .88 e¢ - — - eg
an (HTY
161 :(¥1) €61 (8S) L0T (81) s) 086 (HE ‘W) p'8-9L 02
122 *(91) s€T (9) €67 (001) {(H9 D) ot (HE S s¢¢ 0691 ‘0€L1 (#'86¢) (auexay)
§TE€ (1) L9€ (9 L) 86¢ - HHE D st ((H9 D 0€1 S(HN) 00¢£€ SONTTH'D =98 99 - - - L
#(% "suoqul "[o1) 2 /1t Jwdd] @ Llmdd] ¢ ol —wo] A SB[nULIO ol0s] o[%] i 2 . ON
(A3 61) S CG1DAD) AW N-D¢, 1oaD) MW N-H, (IOHD) I'1 Ie[nd3 (o dw ppRIX pnpoid

(panunuo)) *dqe]L



August 1983

1-(2-Nitrophenyl)-1-methoxy-2,2-dimethoxycarbonylethane (12):

To a stirred solution of 10 (0.73 g, 2.5 mmol) in methanol (5 ml) a so-
lution of sodium methoxide in methanol [sodium (34.5 mg, 1.5 mmol)
in methanol (2 m1)] is added dropwise. The mixture is heated at 40 °C
for 1 h and allowed to cool. The precipitate is filtered and recrystal-
lized to give 12; yield: 0.41 g (Table).

2,2-Diethoxycarbonyl-7-nitro-4-0xo-1,2-dihydro-4H-3,1-benzoxazine
(13):

Method A: A solution of diethyl mesoxalate (0.348 g, 2 mmol) in
benzene (5 ml) is added dropwise to a stirred suspension of 2-amino-4-
nitrobenzoic acid (0.364 g, 2 mmol) in benzene (15 ml) at room tem-
perature during 15 min. The mixture is heated under reflux for 1 h,
diethyl mesoxalate (0.174 g, | mmol) in benzene (2 ml) and acetic acid
(0.08 mi) are added, the mixture is heated under reflux for 30 min, and
allowed to cool. The solvents are evaporated to leave the crude prod-
uct which is recrystallized; yield: 0.515 g,

Method B: A suspension of potassium 2-nitroso-d-nitrobenzoate
(0.117 g, 0.5 mmol) and diethyl malonate (0.16 g, 1 mmol) in ethanol (1
ml) and water (0.3 ml) is stirred for 1 h. About every 10 min, dilute
acetic acid is added to maintain a pH value of 7. The precipitate
formed is filtered and recrystallized; yield: 0.132 g (Table).

Reaction of 3a with Diethylamine/z-Butyl Alcohol:

Diethylamine (0.1 ml, 1 mmol) is added to a solution of 3a (0.2 8, 0.59 mmolyin r-
butyl alcoho! (3 mi), the mixture is allowed to stand at room temperature for 48
h, and the solvent is evaporated. The crude product is dissolved in 2 minimum of
chioroform, the solution extracted with 5% aqueous sodium hydrogen carbonate
(4% 2 ml) followed by neutralization with dilute hydrochloric acid to give 2-ami-
no-4-nitrobenzoic acid; yield: 81 mg (75%); m.p. 255 °C (Ref.'%, m.p. 258 °C}.

Reaction of Methy! 2-Amino-4-nitrobenzoate with Diethy! Mesoxalate:

A solution of diethyl mesoxalate (0.348 g, 2 mmol) in benzene (1 ml) is added
dropwise to a stirred solution of methyl 2-amino-4-nitrobenzoate (0.294 g, 1.5
mmol) in benzene (3 ml) at room temperature. The mixture is heated at 65 °C for
4 h, aliowed ta stand at room temperature for 20 h, and then diethyl mesoxalate
(0.174 g, 1 mmol), diethylamine (0.04 ml, 0.4 mmol), and methanol (5 ml) are ad-
ded. The mixture is heated under reflux for 20 min, cooled, and evaporated under
reduced pressure. The residue is column chromatographed on silica gel eluting
with 60:5:1 carbon tetrachloride/chloroform/acetone to give unchanged methyl
2-aming-4-nitrobenzoate (0.18 g) and product Sh; yield: 57 mg (10%); m.p.
115°C.

Reaction of Methyl 2-Nitroso-4-nitrobenzoate with Diethyl Malonate in Meth-
anol:

Methyl 2-nitroso-4-nitrobenzoate is obtained from 2-nitroso-4-nitrobenzoic acid
and dimethyl sulfate according to Ref.!; m.p. 137°C (Ref."’, m.p. 137 °C). Di-
ethylamine (0.1 ml, 1 mmol) is added to a solution of methyl 2-nitroso-4-nitrobenz-
oate (0.525 g, 2.5 mmol) and diethyl malonate (0.48 g, 3 mmol) in methanol (5
ml). The mixture is heated under reflux for 1 h, allowed to cool, and the precipi-
tate is filtered. The crude yellow crystals are purified by column chromatography
on silica gel eluting with 100:5:1 carbon tetrachloride/chloroform/acetone to
give 5T (yield: 0.072 g, 8%; m.p. 172°C), 51 (yield: 0.08 g, Table), and 5b (yield:
0.46 g, 48%; m.p. 115-116 °C).

Reaction of Ethyl 2,4-Dinitrocinnamate with Diethylamine in Ethanol:

Ethyl 2,4-dinitrocinnamate (0.4 g, 1.5 mol) is heated under reflux with diethylam-
ine (0.31 ml, 3 mmol) in ethanol (5 ml) for 4 h. Alternatively, piperidine (0.15 ml,
1.5 mmol) or sodium ethoxide (from sodium (23 mg, 1 mmol) in ethanol (1 ml))
can be used. On cooling, unchanged ethyl 2 4-dinitrocinnamate is recovered;
yield: 0.28 g (70%); m.p. 94 °C (Ref.!, m.p. 94 °C).

Preparation of 5i from 3c and Dimethyl Malonate:

A solution of dimethyl-d,-2,4-dinitrobenzylidenemalonate (3c; 0.095 g, 03
mmol) in methanol (2 ml) is added at room temperature to a solution of dimethyl
malonate (0.21 g, 1.5 mmol) and diethylamine (0.03 ml, 0.3 mmol) in methanol (2
ml). The mixture is allowed to stand overnight and the yellow precipitate is re-
crystallized from hexane/benzene to give 5i; yield: 89 mg (87%): m.p. 171-
172°C,
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