R. W. H. SMALL

Fig. 1. Molecule of (1-cyano-1-methylethylazo)formamide with
atomic labelling.

Fig. 2. Projection on (100) showing hydrogen bonding and unit
cell.

structure was solved using the EEES direct-methods
program of SHELXT76 (Sheldrick, 1976) which was
used for all other calculations. H-atom positions
from AF map, least-squares refinement, based on F,
of positions and U; of non-H atoms, of isotropic U
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for all H atoms and positions of H(1) and H(2)
(methyl H atoms riding on parent atoms with C—H
= 1-08 A). Interlayer scale factors refined at an inter-
mediate stage, final 4/0 < 0-07. Variations in final
AF map +0-17 to —0-17 ¢ A~3. Final R = 0-048, wR
=0-077, $=2-17, 112 parameters refined, Q=
1197, w = 2-613/[c*(F) + 0-00087F?]. Scattering fac-
tors were from International Tables for X-ray Crys-
tallography (1974). Atomic parameters are given in
Table 1, bond distances and angles in Table 2; the
molecule with atomic labelling is shown in Fig. 1,
packing of the molecules, with hydrogen bonds and
unit cell in Fig. 2.*

Related literature. The title compound may be
regarded as a derivative of urea (Swaminathan,
Craven & McMullan, 1984). One other compound
containing the azoformamide group has been
reported, ethyl-N-phenylcarbamoylazoformate
(Small, 1990).

* Lists of structure factors, H-atom coordinates, anisotropic
vibrational factors and least-squares-planes data have been depos-
ited with the British Library Document Supply Centre as Supple-
mentary Publication No. SUP 53034 (12 pp.). Copies may be
obtained through The Technical Editor, International Union of
Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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Abstract. Cs;H(N,O, M,=142-06, monoclinic,
P2)/c, a=10-37(1), b=577(1), c=12T2()A, B
=93-9(1), V=75934A°, Z=4, D,=
1242 Mg m ™3, A(Mo Ka) =0-7107 A, n=
0:58 mm~"', F(000) =304, T=290 K, R =0-048 for
1501 unique observed reflexions. Hydrogen bonding
occurs through centres of symmetry (N—H---O, with

0108-2701/90/101979-02%03.00

N--O =2:996 A), screw axes (N—H--O, with N--O
=2914 A) and glide planes (N—H--N=C, with
N--N = 3-152 A) to form layers of molecules parallel
to (100).

Experimental. Colourless crystals, 0-05 x 0-16 x
0-25 mm, which cleave parallel to (100), recrystal-
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Table 1. Fractional atomic coordinates (% 10%) and
U,, values (A? x 10%)

U = (1/3)%,Z,U;;a*a*a; ;.

x y z U,

c) 5752 (1) 2518 2) 4021 (1) 31 (1)
c@) 7964 (1) 6785 (2) 3476 (1) 37 (1)
CB) 7750 (2) 8110 (3) 2463 (1) 43 (1)
C4) 8725 (2) 4596 (3) 3267 2) 63 2)
) 8716 (2) 8348 (3) 27 2) 53 (1)
N(l) 6023 (1) 4405 (2) 3440 (1) 37Q)
NQ@) 6727 (1) 6233 (2) 3936 (1) 36 (1)
NQ) 7612 (2) 9190 (3) 1715 (1) 67 (1)
N@) 6231 (1) 2469 (2) 5032 (1) a1 (1)
0 5117 (1) 870 (2) 3610 (1) 40 (1)
Table 2. Bond distances (A) and angles (°)

cy—o 1250 2) 0—C(1)—N(4) 1222 (1)
COH—N@ 1347 () O—C()—N(1) 1204 (1)
CH-N(I) 1356 (2) N@—C)—N() 1174 (1)
NIO-N@) 1407 ) CO-N(Y—N@) 1185 (1)
NQ—C@) 1480 (2) N()-N@—C@) 1150 (1)
CO—C@W  1520) N@Q—CQ—CG) 1115 (1)
CO—C5) 153 NQ—CO—C@® 1113 (1)
CR—C3)  1502() NQ—CQ—C() 1062 (1)
CO-NG) 1138 COCQ—C@ 1087 (1)
N@—H(1) 088 () CE—CQ—C() 1081 (1)
N@—H@) 091 () CA—CQ—CG)  1110()
NI—HO)  085(Q) CQ—CO-NG)  1772(2)
NQ—H(10) 094 (2) C()—N@—H()  120(1)
0--N) 2:996 (3) CU)—N@—HQ)  116()
0-H(2) 210 (3) HO)-N@—HQ) 121 ()
0-N(1%) 2914 (3) HO-N()—C()  117(1)
O-H(%) 210 3) HO—N(I)—N@)  123(1)
N@Ey-N@) 3152 (3) HI0—NQ—CQ)  107(1)
NGE-H(1D)  2350) H(I0—NQ)—N(I) 110 (1)

Symmetry code: (i) 1—x,~y, 1=z (i) 1-x—3+y, 1—3
@iii) x,13 = y.3 + =

lized from methanol. Cell dimensions initially from
Weissenberg  photographs, A(Cu Ka)=1-542 A,
refined from setting angles of 25 reflexions on
STADI-2 two-circle diffractometer (graphite-
monochromatized Mo Ka radiation). STADI-2 also
used for measurement of 2047 intensities for the
layers h0! to h7l, standard measured every 20 reflex-
jons, maximum sinf/A 0-65A~'. Lp correction
applied but no absorption correction. 1792 unique
intensities of which 1501 with 7> 3o(J) used in the
refinement. All calculations including structure solu-
tion (EEES) using SHELX76 (Sheldrick, 1976).
H-atom positions from AF map, least-squares
refinement (based on F) of positions and Uj; of all
non-H atoms, of individual isotropic U of all H
atoms, of positions of H(1), H(2), H(9) and H(10)
(methyl H riding on parent atoms with C—H =
1-08 A). Interlayer scale factors refined at an inter-
mediate stage, largest 4/0 = 0-002, largest variation
in final AF map +£0-19 ¢ A~3. Final R = 0-048, wR =
0064, S=241, w=3738/[c*(F)+0-000317F?.

4-CYANO-4-METHYL-2,3-DIAZAPENTANAMIDE

Fig. 1. The 4-cyano-4-methyl-2,3-diazapentanamide molecule with
atomic labelling.

Fig. 2. Molecular packing with unit cell on (010), showing hydro-
gen bonding.

Atomic scattering factors from International Tables
for X-ray Crystallography (1974). Atomic parameters
are given in Table 1,* bond distances and angles in
Table 2, and the molecule with atomic labelling is
shown in Fig. 1. Molecular packing is shown in Fig.
2.

Related literature. The title compound may be com-
pared with urea (Swaminathan, Craven &
McMullan, 1984) and is a reduced form of (1-cyano-
1-methyl)ethylazoformamide (Small, 1990).

* Lists of structure factors, H-atom coordinates and anisotropic
vibrational factors have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
52973 (10 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CH1 2HU, England.
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