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Abstract

C11H9Cl4NO2, monoclinic, P21/c (no. 14), a = 11.995(2) Å,
b = 11.831(2) Å, c = 9.798(2) Å, " = 108.65(3)°,
V = 1317.5 Å3, Z = 4, Rgt(F) = 0.0374, wRref(F

2) = 0.1050,
T = 293 K.

Source of material

Dichloroacetyl chloride (17.6 mmol) was added slowly in the
mixture containing 3-methyl-6,8-dichloro-3,4-dihydro-2H-1,4-
benzoxazine (14 mmol), Na2CO3 (15.2 mmol), and benzene (25
mL). The system was stirred at room temperature for 2h and TLC

monitored. Then the mixture was rinsed, and the organic phase
was dried over anhydrous magnesium sulfate. Benzene was re-
moved under vacuum. The crude product was collected as white

solid in 48% yield, and recrystallized from ethanol and light pe-
troleum.

Experimental details

The C–H atoms were then constrained to an ideal geometry, with
C–H distances of 0.93-0.98 Å. The Uiso values of the hydrogen at-
oms of methyl groups were set to 1.5Ueq(Cmethyl) and the Uiso val-
ues of all other hydrogen atoms were set to 1.2Ueq(C).

Discussion

Benzoxazine derivatives have attracted widespread attention due
to their broad applications in agriculture [1–3]. Moreover, benz-
oxazines were useful compounds as starting materials for the syn-
thesis of larger structures with valuable biological activities
[4–6]. N-Dichloroacetyl benzoxazines were used as herbicide
safeners [7, 8]. This contribution is a continuation of our work to
prepare and characterize N-dichloroacetyl-3-methyl-3,4-
dihydro-1,4-benzoxazine through O-alkylation, reduction,
cyclization and acylation reactions [9]. The title molecule is com-
posed of two planar rings, and it is obvious that benzene plane and
oxazine ring plane were almost in the same plane with dihedral
angle of 9.32(6)°. The torsion angles of N1–C7–C8–N2 was
60.3(2)°, showing a half-chair conformation. Obviously there is a
large conjunctive effect between O1, benzene ring, N1, C9–O2
[C=O], which resulted in the shorter bond length than the typical
C–N bond length and C–O bond length. In the crystal, molecules
are stablized by weak C–H!!!O hydrogen bonds and van der
Waals forces.
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Crystal: colourless blocks, size 0.19$0.20$0.29 mm
Wavelength: Mo K" radiation (0.71073 Å)
%: 8.89 cm#1

Diffractometer, scan mode: Rigaku RAXIS-RAPID, #
2$max: 54.96°
N(hkl)measured, N(hkl)unique: 12641, 3018
Criterion for Iobs, N(hkl)gt: Iobs > 2 !(Iobs), 2538
N(param)refined: 164
Programs: DIAMOND [10], SHELX [11]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: yefei@neau.edu.cn)

H(2) 4e 0.0051 1.1949 0.5343 0.048
H(4) 4e 0.2885 0.9918 0.6294 0.039
H(7A) 4e 0.1439 0.9774 0.0221 0.045
H(7B) 4e 0.1135 0.8849 0.1193 0.045
H(8) 4e 0.3160 0.8993 0.1824 0.040
H(10) 4e 0.3575 0.7518 0.2678 0.040
H(11A) 4e 0.2976 1.1291 0.2500 0.074
H(11B) 4e 0.3361 1.0871 0.1200 0.074
H(11C) 4e 0.4168 1.0643 0.2784 0.074

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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