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Acetonyl morpholine-4-carbodithioate

In the title molecule, CsH3NO,S,, the morpholine ring adopts
a chair conformation. In the crystal structure, a short
intermolecular O- - -S interaction [3.214 (2) A] links the mol-
ecules into spiral chains along the b axis.

Comment

Morpholine derivatives, as an important type of fungicides,
have attracted much interest because of their inward absor-
bent and broad-spectrum activities (Badioli et al., 2002).
Dialkyl-substituted dithiocarbamate salts have shown inter-
esting biological effects as broad-range fungicides. In order to
search for new morpholine compounds with high bioactivity,
the title compound, (I), was synthesized. We present here its
crystal structure.
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The bond lengths and angles in (I) (Table 1) are within
normal ranges (Allen et al., 1987) and comparable with those
in a related compound (Koysal et al., 2004). The morpholine
ring adopts a chair conformation (Fig. 1), with atoms O1 and
N1 deviating by —0.66 (2) and 0.57 (1) A, respectively, from
the mean plane through atoms Cl1-C4. There are three
intramolecular C—H- - -S interactions (Table 2), each forming
a five-membered ring. In the crystal structure, short inter-
molecular contacts O2---S1' [3.214 (2) A, symmetry code: (i)
1 —x, =1 + y, =3 — z] link the molecules into spiral chains
along the b axis (Fig. 2).

Experimental

1-Bromoacetone was prepared by the reaction of acetone (3.7 ml,
0.05 mol) and bromine (8.0 g, 2.6 ml) in anhydrous diethyl ether
according to Xu et al (2002). (4-Morpholinylcarbothioyl)-
sulfanylamine was prepared by reacting morpholine (3.9 ml,
0.05 mol) with carbon disulfide (3.0 ml, 0.05 mol) in ammonia (25—
28%, 10 ml). The title compound was synthesized by reacting 1-
bromoacetone and (4-morpholinylcarbothioyl)sulfanylamine in
acetone at room temperature for 2 h. The solution was filtered and
purified by flash chromatography (silica gel, petroleum ether—ethyl
acetate 6:1 (v/v). Single crystals suitable for X-ray diffraction study
were obtained by slow evaporation of an ethyl acetate—petroleum
ether (1:1 (v/v) solution over a period of two weeks.
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Crystal data

CgH15NO,S,
M, =219.31
Monoclinic, P2, /c
a=15043 (2) A
b=49119 (1) A
¢ =17.1097 (17) A
B =123848 (8)°

V =1050.0 (2) A®
Z=4

Data collection

Siemens SMART 1000 CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.797, Thax = 0.968

5540 measured reflections

Refinement

Refinement on F?

R[F* > 20(F%)] = 0.034

WR(F?) = 0.099

S =1.07

2048 reflections

118 parameters

H-atom parameters constrained

D, =1387 Mgm™>

Mo Ko radiation

Cell parameters from 2917
reflections

6 =2.9-26.0°

©n=0.48 mm~

T=293(2)K

Block, colourless

0.50 x 0.22 x 0.07 mm

1

2048 independent reflections
1794 reflections with I > 20(I)
Rin = 0.013

Omax = 26.1°
h=-18 = 17
k=-5—>6
I=—-11—21

w = 1/[o*(F,%) + (0.0575P)*
+0.1984P]
where P = (F,” + 2F2)/3
(AI6) max < 0.001
Apmax=020e A7?
APmin = —019 ¢ A7

Table 1

Selected geometric parameters (A, °).

S1-C5 1.7754 (16) 01-C3 1421 (3)
S1—-C6 1.7831 (18) N1-C5 1330 (2)
S2—C5 1.6604 (16) N1—C4 1471 (2)
o1—-C2 1.405 (3) N1—Cl1 1473 (2)
C5—-81-C6 102.24 (8) N1—-C5-S1 113.31 (12)
N1-C5-S2 124.69 (12) S2—-C5-S81 121.99 (10)
Table 2

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
Cl—HI1A---S1 0.97 2.37 2.901 (3) 114
C4—HA4B---S2 0.97 2.57 3.048 (2) 111
C6—HO6A---S2 0.97 2.69 3.057 (2) 103

All H atoms were located in difference Fourier maps and
constrained to ride on their parent atoms, with C—H distances in the
range 0.93-0.97 A and with U,(H) = 1.2U.4(C).

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used

Figure 1
View of (I), showing 50% probability displacement ellipsoids and the
atom-numbering scheme.

Figure 2
The crystal packing, viewed approximately down the ¢ axis, showing the
short intermolecular O- - -S interactions (dashed lines).

to prepare material for publication: SHELXTL, PARST (Nardelli,
1995) and PLATON (Spek, 2003).
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