
Lin-Li Tang and Fei Zeng*

Crystal structure of 2,5-bis(2,5-dimethoxybenzyl)-
3,6-dimethyl-2,5-dihydropyrrolo[3,4-c]pyrrole-
1,4-dione, C26H28N2O6

https://doi.org/10.1515/ncrs-2024-0122
Received March 9, 2024; accepted April 11, 2024;
published online April 23, 2024

Abstract
C26H28N2O6, monoclinic, P21/c (no. 14), a = 15.962(9) Å,
b = 14.828(8) Å, c = 9.929(5) Å, β = 93.303°, V = 2346(2) Å3, Z = 4,
Rgt(F ) = 0.0515, wRref(F 2) = 0.1621, T = 296(2) K.

CCDC no.: 2339004

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters. 1 Source of material

A dichloromethane (12 mL) solution of (2,5-dimethoxyphenyl)
methanamine (1.0 g, 6 mmol) and triethylamine (0.03mL,
8mmol) was added to a 50ml round bottom flask and cooled
to 0 °C. At this temperature, fumaric chloride (0.7ml, 4 mmol)
in dichloromethane (6mL) was added drop by drop within
1 h, and white smoke was observed, and a large amount of
white precipitation was observed in the reaction mixture.
After removing the ice bath, reaction mixture was stirred at
room temperature overnight. After the reaction was
completed, the solution was filtered first, and the obtained

Table : Data collection and handling.

Crystal: Yellow needle
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ (Iobs), 
N(param)refined: 

Programs: Bruker, SHELX
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white solid was washed with sodium hydroxide (1mol/L) and
hydrochloric acid (1mol/L) with cold dichloromethane. After
vacuum drying, the product N1,N4-bis(2,5-dimethoxybenzyl)
fumaramide (1.24 g, 3 mmol) was obtained as a white solid.
Compound N1,N4-bis(2,5-dimethoxybenzyl)fumaramide
(8.284 g, 20mmol) and isopropyl acetate (150mL) were added to
a 500mL round bottom flask. Then a dimethylformamide solu-
tion of p-toluenesulfonic acid (20 mL, 0.10 mol/L) was added,
and the reaction mixture was heated at 105 °C (oil bath) in a
nitrogen atmosphere, stirring for 12 h. It was observed that
the white solid gradually dissolved, and the solution turned
brown and yellow. After the reaction, it was cooled to room
temperature, and the reaction mixture was concentrated
under reduced pressure to removemost of the solution. The
residue was dissolved in ethyl acetate (300 mL) and washed
by 5 % HCl aqueous solution (200 mL) twice, saturated
NaHCO3 solution (200 mL) and water. The organic phase
was separated, dried with anhydrous sodium sulfate,
and concentrated under reduced pressure to remove the sol-
vent. The crude product was purified by silica gel col-
umn chromatography (dichloromethane/ethyl acetate 10:1)
and vacuum dried to afford N1,N4-diacetyl–N1,N4-
bis(2,5-dimethoxybenzyl)fumaramide (7.47 g, 15 mmol).
N1,N4-diacetyl–N1,N4-bis(2,5-dimethoxybenzyl)fumaramide (2.8 g,
5.63 mmol), acetonitrile (50 mL), PPh3 (1.495 g, 5.7 mmol)
and pyridinium p-toluene sulfonate (0.7288 g, 2.9 mmol)
were added to a 100 mL round bottom flask. The reaction
mixture was stirred at 100 °C (oil bath) for 10 h. After the
reaction, it was cooled to room temperature, and the yel-
low solid was separated. The reaction mixture was
concentrated under reduced pressure to remove the
acetonitrile solvent. The residual solid was dissolved in
dichloromethane (200 mL) and extracted with water
(200 mL). The organic phase was separated, dried with
anhydrous sodium sulfate, filtered, and concentrated.
The crude product was purified by silica gel column
chromatography (dichloromethane/ethyl acetate = 8:1) to
produce 2,5-bis(2,5-dimethoxybenzyl)-3,6-dimethyl-2,5-di-

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

O . () . () . () . ()
O . () . () −. () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . −. .*
C . () . () −. () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () −. () . ()
HA . . −. .*
HB . . −. .*
HC . . −. .*
C . () . () . () . ()
HA . . −. .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . −. .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
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hydropyrrolo[3,4-c]pyrrole-1,4-dione (1.7 g, 3.66mmol) as a
green solid. Crystals of the title compound were obtained by
slow vaporization of a solution in CH2Cl2 within one week.

2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent atoms.

3 Comment

Diketopyrrolopyrrole (DPP), which was discovered in 1974,
has become one of themost widely used prototypical π-cores
for organic electronic devices and high performance pig-
ments.3–6 The conventional synthesis of the DPP core
involves heating a mixture of aromatic nitrile (Ar–CN) and
succinic acid ester in the presence of a strong base such as
potassium tert-butoxide (KOtBu), giving rise to a DPP unit
bearing two aromatic rings at the 3,6-positions.7,8 In 2019,
Scott and co-workers reported the efficient synthesis of a
new DPP scaffold, 2,5-dibutyl-3,6-dimethyl-1H,2H,4H,5H-pyr-
rolo [3,4-c]pyrrole-1,4-dione, using tandem cyclization
of N1,N4-diacetyl–N1,N4-dibutylfumaramide.9 Recently,
Tan’s group reported the synthesis of an N-substituted DPP
derivative Ph–DPP by Scott’s method and obtained molecule
exhibited quite sensitive chromogenic and fluorescent
responses toward F′.10 However, none of the diketopyrrole
derivatives reported by Scott and Tan have a single crystal
structure. Herein, we reported the synthesis of a new
DPP derivative 2,5-bis(2,5-dimethoxybenzyl)-3,6-dimethyl-
2,5-dihydropyrrolo [3,4-c]pyrrole-1,4-dione, which may
enrich the DPP chemistry. The title compound, built up
by the C26H28N2O6 molecules, has been synthesized. The
single-crystal structure verifies that all bond lengths are in
normal ranges [11].
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