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Abstract

Ci3H;gN,O3, Mr=250.29, is monoclinic, space gr-
oup P2;/a with a=8.765(4), b=17.679(3), ¢=
9.238(4) A, b=105.6(3)°, Z=4, V=1378.53 A3, A

(Mo K«)=0.71069 A, #=0.81cm™, F(000)=536,
T=298, R=0.080 for 1783 unique observed reflecti-
ons with I >1.0 o(1I). The structure was solved
by direct methods and refined by cascade diagonal
least-squares refinement. The C-H bond lengths
and methyl groups were fixed and refined as their
ideal geometry. One of two ethoxy groups is more t-
wisted by 100° as compared with another. There is
one hydrogen bond in the crystal lattice, N- H---O=
2.789 A, forming a molecular pair packing along the
b-axis.

INTRODUCTION

Title compound has been synthesized as a by-pro-
duct in the reaction associated with the intramolecul-
ar cyclization of acetal compounds, and the three—di-
mensional structure determination by X — ray diffracti-
on methods has been completed in order to clarify
some aspects of its mechanism of action that it might
have as an insecticide. The reactions for synthesis are

as follows :
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EXPERIMENTAL rigid groups with ideal geometry. The refinements, a-

Single crystals of the title compound?were grown
from slow evaporation in acetone solvent. Crystal siz-
es were 0.30XX0.26X0.33mm.

Accurate lattice parameters were calculated by le-
ast squares refinement of the diffractometer settings
for 25 reflections within 25° <26 <35°, measured with
graphite monochromatized Mo K, radiation( A =
0.71069 A) on the Nicolet R3m/E diffractometer.
Data collections were performed by € —28 scan te-
chnique at variable rates 4.9 to 29.3°/min, with 2 8 ..
==45° for the ranges -9<h<9, 0<k<20, 0<1<09.
Three standard reflections monitered every 97 reflec-
tions during collections. Only small random fluctuati-
ons of these check reflections were noted. Of the 2059
measured reflections, the 1555 unique observed refle-
ctions gave R;,=0.023 and 1783 data with I1>1.00
(I) were used in the refinement. Lorentz-polarization
corrections were applied to the intensity data, while
no absorption or extinction was not used.

Structure was solved by direct methods using 200
reflections with E>1.26. All the non-hydrogen ato-
ms were identified in the E map. The further differe-
nce Fourier synthesis were done, fixing all C-H bond
lengths at 0.96 A, and refining the methy! groups as
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nisotropically for the non-hydrogen atoms and isotr-
opically for the hydrogen atoms, carried out by casc-
ade block—diagonal least—squares on F with the maxi-
mum sin # / A =0.253 A~'. The final cycles of least
squares with 167 parameters converged to the maxi-
mum shift /e.s.d=0.01, R=0.080 and wR=0.1078,
where w=1/( F)+0.0004 F) ; ¢ %(F) from stati-
stics of counting ; goodness of fit=3.691. The maxi-
mum and minimum peaks were 0.292 and 0.332 A
-, respectively.

All atomic scattering factors used were from the
“International Tables for X-ray Crystallography*”
and all calculations were performed on a Data Gene-
ral Eclips $140 computer using the SHELXTL 5.1 p-
rogram package*(Nicolet Instrument Company).

Crystal data of 3-N—(2, 2-diethoxyethyle)}-2-benzi-

midazolinone are summerized in Table 1.

RESULT AND DISCUSSION

The molecular conformation with the thermal elli-
psoids and atomic labelling scheme are shown in Fig.
1. The final fractional atomic coordinates and anisot-
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Table 1. Crystal data

Chemical formula Ci3HgN,O4

Molecular weight 250.29

Crystal system monoclinic

Space group P2,/a

Unit cell parameters a=8.765(4) A
b=17.679(3)
¢=9.238(4)
z=4
v=1378.53 A®
A=105.6(3)°

Dencity d=1.205gcm™
p=0.8lcm™'
F(000)=536

Systematic absences hol;h=2n
h 0 0;h=2n
0 ko;l=2n

ropic temperature factors for non-hydrogen atoms of
3-N—(2, 2—diethoxyethyle)-2-benzimidazolinone are
listed in Table 2. Table 3 gives the fractional hydrog-
en coordinates with equivalent isotropic thermal para-
meters. Bond lengths and bond angles for non-hydr-
ogen atoms are given in Table 4. In the bicyclic®”**

C13)

ring, average bond length and bond angle for the be-
nzene ring are 1.383(6) A and 120(4)°, and for the
pentagonal ring® being 1.383(5)-A and 108.0(3)°, res-
pectively. From the torsion angles in Table 5, it can
be seen that the bicyclic ring is coplanar with the big-
gest deviation of the C(3) atom —0.014 A from its pl-
ane. The C(7)-0O(1) that is a carbonyl group has

-+ 1.221(5) A of a double bond length. The skeletons

of two ethoxy groups are zigzag forms with the angl-
es of 110.3(.4)°-116.9(.3)", and with the bond length-
s ; 1.498(7) A of CHx+CHy, 1.379(8)-1.397(5) A of
—CH-O and 1.379(4)-1.393(5) A of -O-C(9). The
C(9) atom connecting two ethoxy groups in which
have the hybrid angle of 111.7(3)°(O(2)-C(9}-0(3))
makes a V like—shape with the angle 113.1(3)" at the
fold of the C(8) atom against the N(2) atom. From

.the values of torsion angles in Table 5,

N(2)-C(8)-C(9)-0(2)=65.1(.4) and
NQ2)-C(8)-C(9)-O(3)=174.9(.3), two ethoxy groups
give a twisted conformation about the N(2) atom.

Fig 1. A molecular conformation with the thermal ellipsoids and atomic labelling scheme for 3-N—-(2,2-diethoxyethyl) ~2-benzimidazolinone.
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Table 2.Fractional atormic coordinates(x 10*) and anisotropic temperature factors { A2X10%) for the non-H atoms of 3-N~(2,2~diethoxyethyl)
—2-benzimidazolinone. The estimated standard deviations are in parentheses.

atom X y 2z Uy Uy Uy, | Uy Ui Up
) | 224 | o@) | 29@ | @) | 82 | 810 | -20) | 120) | -11()
c@ | 19565) | w0 | W@ | &2 | Q) | 8@ | 1) | 1@ | -13e)
c@) | wsae) | 9m90) | &) | 183) | 1000) 83(2) 20 | 20 | -250)
cdy | 06 | B | BeG) | 13 | aE) | 1170) 0 | 513 | -100)
CG) | a616(4) | 91052) | 28534 | 812 | @) | 110) 82 | 30 1)
6 | 346@) | 20 | 0@ | 90 | #2) | 8 20 | 2Q) 5(1)
| 2us@) | o) | s93@) | 682 | 62 | 812 ae) |oue 3Q)
c® | a6104) | B8 | 9@ | &) | e | 1020 100) ) 32)
o | #8@ | s | ene | 6 | e | 10503) e |16 82)
C0) | 38347) | 69953) | 46835) | 131(4) | 103Q) | 138@) | 172 | 4@) | -310)
can | 2917 | 67553) | 376(5) | 178G) | 100Q) | 1R@) | 63) | 184) 176)
) | w17 | Tesd) | gsE) | 1536) | 220) | 124) | 6@ | 3@ | 64
C(13) | 59349 | 7057(d) | %55(6) | 2619) | 1726) | 172(6) 615) | 496) 43(6)
NO) | 140E) | wwe() | 33) | 60 | 612) 2(2) ) | 141 8(1)
NQ) | e | sy | ome) | e | s | &0 3 | 1) 6(1)
o) | 1m50) | M) | 6us3) | 812 | 8@ | 7D ) | 180) 16(1)
oQ) | 45393) | 011 | Sm@) | 1032) S8(1) L 1382) | o) | 550 20

00) 3023) | 7760¢4) | 7647(4) | 101(2) BR) | 40 | 82 | 30 1)

Fig 2. The packing of the molecule within the unit cell.
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Table 3. Fractional hydrogen coordinates(x 10°) and temperature facto-

3I-N—(Q22-UdELIA|H) -2~ Z~ olnjc}z Q2= AY
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Table 5. Torsion angles( 0') in 3-N—(2 2—diethoxyethyl) -2-benzimidaz-

s (A?X10%) for 3-N-(2.2-diethoxyethyl) -2-benzimidazolinone. olinone.
atom X y z U C(6)-C(1)-C(2-C(3) 2.3(.5)
HQ) 1069 10306 938 104 N(1)-C(1)-C(2)-C(3) 180.0(.3)
HQ) 2860 9860 -39 120 C)}-C(1)-C(6)-C(5) “1.2(5)
H(4) 5066 9172 813 | 126 C2)»-C(1)-C(6)-N(2) 179.0(.3)
HG) | 552 8804 3338 106 N(1)-C(1)}-C(6)-C(5) _179.4(3)
HEa) | 5648 8930 6163 97 N(1)-C(1}-C(6)}-NQ) 09(3)
H(8b) | 4563 9084 () 97 CR}-C(1)-N(1)-C(7) -179.6(3)
HEO) 3260 7909 6427 98 C(6)-C(1)-N(1)-C(7) -17(3)
H(10a) | 4342 6629 5424 147 C(1)-C2)-C(3)-C(4) -28(6)
H(10b) | 2731 026 4646 147 C(2}-C(3)-C(4)-C(5) 23(7)
H(la) | 3513 6268 2923 172 C(3)-C(4)-C(5)-C(6) -1.1(.6)
H(1b) | 509 6725 3209 17 C4)-C(5)-C(6)-C(1) 0.5(.5)
H(l)) | 3483 7118 431 172 C@)}-C(5)-C(6)-N(2) -179.8(.3)
H(12a) | 3846 7260 8427 200 C(1)-C(6)-NQ)-C(7) 0.2(3)
H2b) | 4938 6710 7825 200 C(1)-C(6)-N2)-C(8) -176.2(3)
H(132) | 5543 6638 10410 236 C(5)-C(6)-N(2)-C(7) -179.5(3)
H(13b) | Son1 7507 10531 236 C(5)-C(6)-N(2)-C(8) 4.1(5)
H(13) | 7003 6956 9929 236 NQ)-C(7)}-N(1)-C(1) 17(3)
H 314 10095 3829 8 O)-C(T)-N(1)-C(1) -177.6(3)
* Equivalent isotropic U defined as one third of the trace of N(1D-C(7)-NE@)}-C(6) -1.2(3)
the orthogonalized tensor. N(1)-C(7)-N(2)-C(8) 175.5(.3)
O(1)-C(7)-N(2)-C(6) 1782(3)
Table 4. Bond lengths( A ) and bond angles (") for 3-N~(2,2-diethox- O(1)-C(7)-N(2)-C(8) 5.25)
yethyl) —2-benzimidazolinone. N(2)-C(8)-C(91-0(2) 65.1(.4)
(1) Bond lengths(A) N(2)-C(8)-C(9)-0(3) _174.9(.3)

[ coco 1379G) | cayce) 1.389(4) C9)-C(8)-N(2)-C(6) —89.4(.4)
CN() 1386(5) | C2-CO) 1.399(7) C(9-CB)-N@2)-C(7) 94.6(.4)
C(3)-C4) 1.367(6) C(4)-C(5) 1.385(6) C(8)-C(9-0(2)-C(10) -159.8(.3)
C(5)-C(6) 1.377(6) C(6)-N(@2) 1.390(5) O()-C(9)-O(2)-C(10) 83.6(.4)
C(7)N(Q) 1394) | COHNQE) 1.370(5)
coron) 12165 C8)-CO) LA56) C(8-C(9)-0(3)-C(12) 147.5(.4)
CE)-NQ2) 1456(4) | CO-0Q) 1.393(5) 0@)-COX-0B)(12) 543)
CY-00) 13794) | Caoy-C(il) 1.498(7) C1-C(10-0()-C) 173.0(4)
CU0-0Q) L9765) | C(12C(13) L.498(7) C13}-C(12)-06)-C9) -163.5(5) |
C12-00) L) |
(2) Bond angles(") ) Crystal packing is given in Fig. 2. There is one hy-
ce-an-ce) i I A 130863 drogen bond in the crystal lattice (N(1)-H---O(1)(x,
C(6)-C(1)}-N(1) 107.53) | C()-CR}-C3) 116.8(3)

C)-C3)-C4) 121.0(4) C3)-CE)-C(5) 1223(5) | l—y, —Z)=2.798(3), N(l)—H=0.98, H"'O(1)=1.871

CA-CE-C6) 704 | C1-C6-C6) 121.23) A, N(1)-H'--O(1)=156.7(4)°). This hydrogen bond
1-C)NE 106.4(3 S)-C(6)-N(2 132403 . . ]

SJ((I;E((%:N((Z)) 106:8 SI((I)_)—(C:(G)):O((])) 127;8 forms a molecular pair packing along the b—axis.

NQ}-C(7)-0(1) 12663) | CO-CE-NQ) 113.13)

C8F-CO-0Q2) 107.4(3) | . C®)-CO-OE) 106.7(3)

0(2)-C(9-0(3) 1N173) | CO1-CU0102) | 1103@4) REFERENCES

CByC(12)-003) | 1132(5) | CANI)-CO) 109.6(3)

C6)-NR)»-C(7) 110.4(3) C(6)-N@2)»-C(8) 127.8(3) 1) D.W. Hein, R.G. Alhein and J.J. Leavitt,

C(7y-NQ2)-C(8) 121.703) C(9)-0(2)-C(10) 115.8(3) J.Am. Chem. Soc, 79, 427(1957).

CY)-03-C(12) 1169(3)

2) Wheeler, Nicolet and Johnson, Am. Chem. Soc.
46, 456(1911). ‘
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