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= 0.97 (2), 0 (3 ) . . . 0 (4 )*=  3.124 (8), HO(3)...O(4)* 
= 2.19 (3) A, O(3)-HO(3).. .O(4)* -- 160.2 (6) °. 
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Abstract. C15H21N3S , M r =  275.4, monoclinic, P21/c, 
a=11 .047 (2 ) ,  b=14 .050(4 ) ,  c = 1 1 . 6 0 8 ( 3 ) A ,  fl 
= 119.27 (2) °, V =  1572 (1) A a, Z =  4, Dx=  
1.16 Mg m -3, ,;t(Mo Ka) = 0.7107/~,/t  = 0.197 mm -,~, 
F(000) = 592, T = 295 K, R = 0.053 for 2682 unique 
observed reflections. The 1,2,4-triazolidine ring is in a 
near envelope conformation, the flap of which is 
N(1). There are two kinds of C - N  bond lengths: two 
single-bond lengths [1.484 (2) and 1.472 (2)/~] and 
two intermediate single-double-bond lengths [1.352 (2) 
and 1.364 (2) A], indicating considerable conjugation 
with the thione. The C - S  bond length [1.677 (2)/~] is 
similar to that found in other 1,2,4-triazoline-3-thiones. 

Introduction. Triazolidine-3-thiones and thiadiazoli- 
dine-3-imines are isomeric compounds. They can be 
synthesized by cyclization reactions with thiosemi- 
carbazides and thiosemicarbazones (Willems, 1965; 
Malbec, Milcent & Barbier, 1984). Depending on the 
reaction conditions, triazolidines or thiadiazolidines 
(Malbec et al., 1984) or mixtures of both heterocycles 
(Valters & Flitsch, 1985; Jensen, 1969) are formed. 
Also, one of these heterocyclic compounds can be 
rearranged to the other by Dimroth rearrangement 
(L'Abbd, 1984). Sometimes, the determination of the 
structure is difficult (Jensen, 1969; Buccheri, Cus- 
mano, Noto, Rainieri & Werber, 1987). 

In connection with our investigations of 1,4- and 
2,4-disubstituted thiosemicarbazides, we have found a 

0108-2701/88/111994-03503.00 

new cyclization reaction between 2,4-disubstituted 
thiosemicarbazides and ketones (Schulze & Richter, 
1988), and we are interested in the structure determina- 
tion of the cyclization product. We report here the 
molecular structure of the title compound. To the best 
of our knowledge, no structural investigations have 
been carried out for such substituted triazolidine- 
3-thiones. Only mercapto-l,2,4-triazoles (Senko & 
Templeton, 1958) and triazoline-3-thiones have been 
investigated (Gors, Devos, Baert, Henichart & 
Houssin, 1977; Isaacs & Kennard, 1970). 

Experimental. The title compound was synthesized by 
condensation between 4- (2-methallyl)-2-tolylthio- 
semicarbazide and acetone in ethanol with some drops 
of concentrated H2SO4. A white precipitate was formed 
on diluting with water and cooling. Transparent crystal 
from ethanol, 0.3 x 0.3 x 0.4mm. Nonius CAD-4 
diffractometer, graphite monochromator, Mo Ka radia- 
tion, co-]0 scan, 2 _< 20 _< 60 °. Unit-cell parameters 
refined from setting angles of 25 selected reflections 
(24.20 < 20< 41.54). 4532 independent reflections, 
only 2682 observed [ I>  1.4o(I) and I >  1.3 x 
/background]" --15 < h < 13, 0 < k _< 19, 0 < 1 _< 16. Stan- 
dard reflection, 6~6, showed 2.9% intensity variation. 
Lp corrections, no absorption correction. Direct 
methods: program MULTAN78 (Main, Hull, Les- 
singer, Germain, Declercq & Woolfson, 1978). Full- 
matrix refinements based on F with w = (a+b IF o I )-2 
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calculated from I A--FI vs I/? o I curves. H atoms located 
from AF syntheses, with isotropic B equal to the Bcq of 
bearing C or N atoms. Final refinement involving the x, 
y, z, flu parameters for the non-H atoms and x, y, z for 
the H atoms. R = 0 . 0 5 3 ,  w R = 0 . 0 7 1 ,  S = 0 . 7 2 ,  
(A/O')max = 0.40 (non-H atoms), I Apl < O. 16 e A -3. f 
from International Tables for X-ray Crystallography 
(1974). Computing by means of our library of classical 
crystallographic programs (Quaglieri, Loiseleur & 
Thomas, 1972), IBM 3090/200 computer, Centre Inter 
Regional de Calcul Electronique (CIRCE), Orsay. 

Diseussion. The refined atomic parameters are given in 
Table 1.* Main bond lengths and angles are in Table 2. 

The drawing of the molecule in Fig. 1 was obtained 
by means of ORTEP (Johnson, 1965). This shows that 
the cyclization reaction leads to a 1,2,4-triazolidine- 
3-thione. 

* Lists of structure factors, anisotropic thermal parameters, 
H-atom coordinates, C - H  and N - H  distances, torsion angles and 
mean planes have been deposited with the British Library 
Document Supply Centre as Supplementary Publication No. SUP 
51119 (28 pp.). Copies may be obtained through The Executive 
Secretary, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, England. 

H(20) 

,~..~,~ H(19) 
H(2. o - - ~  , j  

C(15) "-~C(6) /9 H(3) 

c(81( ~ ' , ~ ,  

(~N(1) .H(6) 
~ .~"~.C(9).~ H(161 (-'1H(17) 

H,8)(~./~..~C,12, ~ ~ _ ~ ' H { : 8 ,  
_.~'.~ H,12, "~_.~ H7 (.~0(10) 

Fig. 1. OR TEP view of the molecule with 25% probability thermal 
ellipsoids. The H atoms are arbitrarily scaled. 

Fig. 2. OR TEP stereoscopic view. 

Table 1. Atomic coordinates and equivalent isotropic 
thermal parameters 

Beq = ~ ~l~jflija,.aj. 

x y z Beq(/~, 2) 
S 0.33139 (6) 0.52669 (4) 0.12961 (5) 4.7 (1) 
N(I) 0.2785 (1) 0.6089 (1) -0.1006 (1) 3.4 (I) 
C(I) 0.2532 (2) 0.5838 (1) -0.2348 (2) 3.7 (1) 
N(2) 0.3163 (2) 0.4559 (1) -0.0957 (2) 4-1 (1) 
C(2) 0.3071 (2) 0.5301 (1) -0.0247 (2) 3.6 (1) 
N(3) 0.3186 (2) 0.4893 (1) -0.2123 (2) 3.9 (1) 
C(3) 0.3176 (2) 0.3562 (1) --0.0769 (2) 3.5 (1) 
C(4) 0.2619 (2) 0.3149 (2) -0.0040 (2) 4.4 (l) 
C(5) 0.2623 (2) 0.2166 (2) 0.0075 (2) 4.6 (1) 
C(6) 0.3158 (2) 0.1575 (1) -0.0521 (2) 4.2 (1) 
C(7) 0.3703 (2) 0.2002 (1) -0.1244 (2) 4.2 (1) 
C(8) 0.3716 (2) 0.2980 (1) -0.1378 (2) 3.8 (l) 
C(9) 0.2684 (2) 0.7047 (l) -0.0593 (2) 4.1 (1) 
C(10) 0.1234 (2) 0.7438 (2) -0.1229 (2) 5.5 (l) 
C(l l)  0.0991 (2) 0.5748(2) -0.3311 (2) 5.2(1) 
C(12) 0.3247 (3) 0.6524 (2) -0.2821 (2) 4.9 (l) 
C(13) 0.0931 (4) 0.8231 (3) -0.1945 (4) 8-6 (3) 
C(14) 0.0218 (4) 0.6920 (4) -0.0966 (5) 8.0 (3) 
C(15) 0.3133 (4) 0.0510 (2) -0.0401 (4) 6.4 (2) 

Table 2. Main bond lengths (A) and angles (0) 

C(I)-N(I)  1.484 (2) C(7)-C(6) 1.387 (3) 
C(2)-S 1.677 (2) C(8)-C(3) 1.392 (2) 
C(2)-N(I) 1.352 (2) C(8)-C(7) 1.384 (3) 
C(2)-N(2) 1.364 (2) C(9)-N(1) 1.452 (2) 
N(3)-C(1) 1.472 (2) C(10)-C(9) 1.502 (3) 
N(3)-N(2) 1.444 (2) C(l I)-C(1) 1.517 (3) 
C(3)-N(2) 1.417 (2) C(12)-C(1) 1.510 (3) 
C(4)-C(3) 1.394 (2) C(13)-C(10) 1.331 (5) 
C(5)-C(4) 1.386 (3) C(14)-C(10) 1.489 (5) 
C(6)-C(5) 1.385 (3) C(15)-C(6) 1.504 (3) 

C(1)-N(1)-C(2) ll0.7 (l) C(1)-N(3)-N(2) 103.1 (l) 
C(1)-N(1)-C(9) 124.2 (I) N(2)-C(3)-C(4) 122.2 (2) 
C(2)-N(1)-C(9) 125.1 (2) N(2)-C(3)-C(8) 118.5 (2) 
N(I)-C(1)-N(3) 101.8 (1) C(4)-C(3)-C(8) 119.3 (2) 
N(I)-C(I)-C(11) I l l .2  (2) C(3)-C(4)-C(5) I19.5 (2) 
N(1)-C(I)-C(12) I 11.5 (2) C(4)-C(5)-C(6) 122. l (2) 
N(3)-C(I)-C(1 I) 109.4 (2) C(5)-C(6)-C(7) 117.4 (2) 
N(3)-C(I)-C(I2) 109.9 (2) C(5)-C(6)-C(15) 121.2 (2) 
C(1 l)-C(l)-C(12) 112.5 (2) C(7)-C(6)-C(15) 121.3 (2) 
C(2)-N(2)-N(3) I l 1.0 (1) C(6)-C(7)-C(8) 122.0 (2) 
C(2)-N(2)-C(3) 131-4 (1) C(3)-C(8)-C(7) 119.7 (2) 
N(3)--N(2)-C(3) 117-5 (l) N(I)-C(9)-C(10) 114.3 (2) 
S-C(2)-N(l)  125.7 (1) C(9)-C(10)-C(13) 119-7 (3) 
S-C(2)-N(2) 127.1 (l) C(9)-C(10)-C(14) 116-8 (3) 
N(I)-C(2)--N(2) 107.1 (1) C(13)-C(10)-C(14) 123.5 (3) 

The molecular conformation can be discussed by 
means of the torsion angles and the least-squares 
planes. An OR TEP stereoscopic view (Fig. 2) (John- 
son, 1965) shows this conformation. The triazolidine 
ring can be described as having a near-envelope 
conformation, the flap of which is N(3). The dihedral 
angles are 37.0 ° between the triazolidine and the tolyl, 
77.9 ° between the triazolidine and the methallyl. There 
is no intramolecular interaction between thione and 
tolyl: S . . .H(2)=2 .63(3) /~ ,  and C ( 4 ) - H ( 2 ) . . . S =  
122(2) ° . 

The C - S  bond length [1.677 (2)/~] is considerably 
shorter than the single bond, for example, in 2,5- 
diphenylthiadiazole (Zvonkova & Khvatkina, 1965) 
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(1.769 A) and in a 1,3,4-thiadiazolidine-5-thione (Karle 
& Karle, 1965) (1.777 and 1.842 A) but similar to that 

• found in the morpholinoethyl-l,2,4-triazoline-3-thione 
(Gors et al., 1977) (1 .67A) and other 1,2,4-tri- 
azoline-3-thiones (Seccombe & Kennard, 1973a,b,c) 
(1.668, 1.673, 1.675 A). 

There are two kinds of C--N bond lengths within the 
triazolidine ring. Two [ C ( 1 ) - N ( 1 ) =  1.484(2) and 
C(1)--N(3) = 1.472 (2) A] are single-bond lengths. The 
other two [ C ( 2 ) - N ( 1 ) =  1.352(2) and C(2) -N(2)  
= 1.364 (2)A] are intermediate between single-bond 
and double-bond length, indicating considerable con- 
jugation with the C - S  bond. 

The exocyclic angles at N(2) show considerable 
asymmetry, C ( 2 ) - N ( 2 ) - C ( 3 )  [131.4(1) °] being 
significantly larger than N ( 3 ) - N ( 2 ) - C ( 3 )  [117.5 (1)°]. 
As previously noted (Branch & Nowell, 1985, 1986), 
this asymmetry appears to be characteristic of the 
triazolyl ring itself rather than due to the inflt,ence of 
any intra- or intermolecular interactions. 
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Abstract. 1,3,6-Triacetoxy-7-methoxy-2,8-bis(3- 
methyl-2-butenyl)-9H-xanthen-9-one, CaoHa209, Mr= 
536.6, triclinic, PI ,  a =  11.400(4), b =  11.464 (3), 
c =  13.403 (1) A, a =  70.03 (1), t =  106.57 (2), y =  
118.53 (3) °, V =  1430.5 (7) A a, z =  2, Din= 
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1.241 (3) (flotation), D x = 1.246 Mg m -3, Cu Ka 
radiation, 2 = 1.5418/k, /t = 0.725 mm -1, F(000) = 
568, T =  294 K, final R = 0.063 for 3022 reflections 
[I > 3a(I)]. The tricyclic xanthone system is not planar. 
The mean planes of the two isoprenyl side chains are 
inclined at an angle of 159.8 (2) ° . 

Introduction. Xanthones are a class of compounds 
which have been shown to possess anti-inflammatory 
and CNS depressant activities (Gopalakrishnan, 
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