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Table 3. Charge-density distribution calculated by the 
C N D O / 2  method 

Ci - 0.17 C(2) - 0.03 
S - 0.45 C(3) - 0-11 
N(I) -0.17 C(4) -0.01 
N(2) - 0.11 C(5) - 0.03 
N(3) - 0.15 C(6) - 0.05 
C(I) 0.15 C(7) 0.27 

factors like solubility, steric effects and so on also 
play critical roles in determining the activity of a 
particular compound, no specific comment about 
this can be made. 

We thank Dr S. Chaudhuri,  Bose Institute, Cal- 
cutta, India, for many useful discussions. 
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BY S. HALUT-DESPORTES AND S. JEANNIN 

Laboratoire de Chimie des Mdtaux  de Transition, UA n ° 419, Universit~ Pierre et Marie  Curie, 
4 Place Jussieu, 75252 Paris C E D E ) (  05, France 

(Received 22 August 1989; accepted 28 February 1990) 

Abstract. C14H2403, Mr = 240.3, triclinic, P1, a = 
8.532 (1), b = 8.596 (1), c = 10.425 (3) ,A,, a = 
100.89(1), f l = 1 0 0 . 1 1 ( 1 ) ,  y = 1 0 4 . 1 8 ( 2 )  ° , V = 
707.9 (5)/~3, Z = 2, Dx = 1.127 Mg m-3,  Mo Ka,  ,~ 
= 0.71070 A, /z = 0-053 mm-1,  F(000) = 264, T = 
294 K, R = 0.049, wR = 0.053 for 938 significant 
reflections. X-ray diffraction analysis clearly shows a 
cis stereochemistry for the title compound obtained 
when the reducing agent of the corresponding cyclo- 
pentanone is L-selectride. 

Introduction. The stereochemistry of  nucleophilic 
reagent addition on 2-alkyl- and 3-alkylcyclopenta- 
nones (Morrison & Mosher, 1971; Brown & 
Dickason, 1970; Richer & Belanger, 1966) showed 
that substituents in position 2 have a stronger influ- 
ence on the addition stereochemistry than substit- 

uents in position 3. In connection with a total 
synthesis of  (1S,2S)-dihydroxycholecalciferol, J. 
Ficini & I. Daoust-Maleval (personal communica- 
tion, not yet published) had to reduce the cyclo- 
pentanone (1). Reduction by sodium borohydride led 
to a mixture of both isomers (3) and (4), but the use 
of  a more bulky reducing agent such as L-selectride 
[LiB(sec-Bu)3H] was assumed, from N M R  results, to 
lead to the cis isomer. 

HOOC/. HOOCz HOOC~ ".. "~ 

+ reactant ~ H,, + HO,,. 

OH H 

(1) (2) (3) (4) 
NaBH4 60% 40% 

LiB(sec-Bu)3H 0% 100% 
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The resulting alcohol (4) is a key intermediate in 
the total synthesis and its structure had to be 
deduced without ambiguity; this is why its structure 
was solved by X-ray analysis. 

Experimental. L-Selectride reduces cyclopentanone 
(1), in THF at 195 K. The resulting solution, slowly 
evaporated at room temperature, gives colourless 
bright crystals. Crystal: 0.2 x 0.3 × 0.1 mm; preces- 
sion, P1; Philips PWll00  diffractometer, graphite 
monochromator, Mo Kt~ radiation; unit-cell param- 
eters from least squares on 25 reflections, 8 < 0 < 
14 °, intensity measurements by 0-20 scan; sin0/A 
range 0.05-0.52/~-~; scan speed 0.06 ° s-l;  back- 
ground measured for half of scan time, before and 
after every scan; scan range (1.0 + 0-345tan0)°; two 
standard reflections measured every 2 h, negligible 
variation; four octants measured, hkl, ~kl, hkl, hk[; 
1587 independent reflections collected and 938 
reflections considered observed [I> 3o-(1)]; comput- 
ing program: CRYSTALS (Watkin, Carruthers & 
Betteridge, 1985); structure solved with MULTAN84 
(Main, Germain & Woolfson, 1984); refinement on F; 
calculations performed on MicroVAX II; scattering 
factors from International Tables for X-ray Crystal- 
lography (1974, Vol. IV); H atoms located on 
difference maps and put in fixed positions with a 
variable overall isotropic thermal parameter; absorp- 
tion corrections were not applied; secondary absorp- 
tion not observed; weighting scheme w = 1; average 
shift/e.s.d. = 0.02 in the last cycle; Nref/Nvar par = 6; 

R(F) = 0.049, wR(F)= 0.053; S = 1.12; max. height 
in final difference Fourier synthesis 0.15 e A-3. 

Table 1 gives the atomic parameters and Table 2 
selected interatomic distances and bond angles.* 

Discussion. The unit cell contains two C 1 4 H 2 4 0  3 

entities (Fig. 1). It can be seen that C(18) and O(1) 
bound to C(13) and C(14) are respectively on the 
same side of the five-membered ring and on the 
opposite side with respect to H(131) and H(141) 
bound to C(13) and C(14); distances to the C(13) 
C(14)C(15)C(16)C(17) mean plane are C(18) - 0.344, 
O(1) -1.621, n(131) 1.343, H(141) 0.349/~. This 
structure corresponds to the cis isomer (4), which 
confirms NMR results. Additionally, it can be noted 
that the ring conformation is not very far from a 
'symmetrical envelope' with the following torsion 
angles: C(13)C(14)C(15) -26.6,  C(14)C(15)C(16) 
4.5, C(15)C(16)C(17) 18.6, C(16)C(17)C(13) -35-2, 

* Lists of  structure factors, anisotropic thermal parameters and 
H-atom parameters have been deposited with the British Library 
Document  Supply Centre as Supplementary Publication No. SUP 
53096 (12 pp.). Copies may be obtained through The Technical 
Editor, International Union of  Crystallography, 5 Abbey Square, 
Chester CH1 2HU, England. 

Table 1. Atomic parameters with e.s.d.'s in 
parentheses 

Ucq is defined as one third of  the trace of the orthogonalized 
Uo tensor. 

x y z Ueq(,~ 2) 
0(1) o.3466 (4) 0.4754 (5) 0.8577 (4) 0.0563 
0(2) -0.3283 (4) 0.5909 (5) 0-8306 (4) 0.0595 
0(3) -0"1571 (4) 0"7172 (5) 1"0289 (4) 0-0609 
C(13) 0.2201 (7) 0.6849 (8) 0.7903 (6) 0.0601 
C(14) 0.2668 (7) 0.5293 (9) 0.7468 (6) 0.0591 
C(15) 0.1006 (7) 0.3989 (8) 0.6746 (6) 0.0712 
C(16) -0.0310 (7) 0.4566 (7) 0.7355 (6) 0-0643 
C(17) 0.0561 (6) 0.6257 (7) 0.8337 (5) 0.0444 
C(18) 0.3536 (8) 0.8156 (9) 0.8997 (9) 0-0881 
C(20) -0.0498 (6) 0.7480 (7) 0-8379 (5) 0.0454 
C(21) -0.1957 (7) 0.6778 (7) 0.8974 (6) 0.0470 
C(22) -0.1061 (6) 0.7915 (7) 0.7065 (6) 0.0536 
C(23) -0.1917 (7) 0-9281 (7) 0.7163 (6) 0.0620 
C(24) -0.2359 (7) 0-9752 (7) 0-5837 (7) 0.0677 
C(25) -0.3689 (7) 0.8546 (7) 0.4751 (6) 0.0540 
C(26) - 0.4711 (8) 0.7224 (9) 0.4908 (7) 0.0771 
C(27) -0.3866 (9) 0-897 (1) 0.3422 (8) 0.0945 

Table 2. Main interatomic distances (A) and bond 
angles (o) with e.s.d. 's in parentheses 

O(l)--c(14) 1.448 (6) 
o(3)--c(21) 1.310 (6) 
c(13)--c(17) 1.543 (7) 
c(14)--c(15) 1.537 (8) 
c(16)--C(l 7) 1-534 (7) 
c(20)--c(21) 1.530 (7) 
c(22)--c(23) 1.525 (8) 
c(24)--c(25) 1.474 (8) 
c(25)--c(27) 1.492 (9) 

c(17)--c(13)--c(14) 104.0 
c(18)--c(13)--c(17) 113-2 
c(15)--c(14)--o(1) 109.2 
c(16)--c(15)--c(14) 105-8 
c(20)--c(17)--c(13) 114.6 
c(21)--c(20)--c(17) 107.1 
c(22)--c(20)--c(21) 112.3 
c(20)---c(21)--<)(2) 123-5 
c(23)--c(22)--c(20) 115-2 
c(25)---c(24)--c(23) 118.1 
c(27)--c(25)--c(24) 114.8 

(5) 
(5) 
(5) 
(5) 
(5) 
(4) 
(4) 
(5) 
(5) 
(5) 
(6) 

O(2)--C(21) 1.198 (6) 
C(13)---C(14) 1-499 (8) 
C(13)--C(18) 1.515 (9) 
C(15)--C(I 6) 1.521 (8) 
C(17)--C(20) 1.545 (7) 
C(20)---C(22) 1-516 (7) 
C(23)--C(24) 1-523 (8) 
C(25)--C(26) 1-309 (8) 

C(18)--C(13)---C(14) 113.5 (5) 
C(13)---C(14)--O(1) 113.4 (5) 
C(15)---C(14)--C(13) 104-4 (5) 
C(16)---C(17)--C(13) 103-7 (5) 
C(20)--C(17)---C(16) 114-2 (4) 
C(22)---C(20)--C(17) 116.0 (4) 
0(3)~?.(21)--0(2) 123.9 (5) 
C(20)--C(21)--0(3) 112.6 (5) 
C(24)---C(23)--C(22) 113.3 (5) 
C(26)--C(25)--C(24) 124.5 (6) 
C(27)--C(25)--C(26) 120.6 (6) 

C27 

24 

C 

C22 

Fig. I. ORTEP (Johnson, 1976) view of the structure. 
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C(17)C(13)C(14) 38.3 °. Molecules are connected by 
intermolecular hydrogen bonds; the first is between 
O(1) of one molecule and 0(2) of a second molecule 
[O(1)---O(2) = 2.792 A] with O(1)H(1)O(2)= 166°; 
the second is between O(1) of the first molecule and 
0(3) of a third molecule [O(1)--O(3) = 2.617 ,A,] with 
O(1)H(3)O(3) = 173 °. 

The authors are indebted to J. Ficinit and I. 
Daoust-Maleval for having proposed this work and 
supplied the crystals for X-ray analysis. 

*Deceased. 
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Structure du Propanediammonium-l,3 Monohydrogrnomonophosphate Monohydrate 
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(Requ le 9 octobre 1989, accept~ le 28 f~vrier 1990) 

Abstract. C3H12N2+.HPO2-.H20, Mr = 190.14, 
monoclinic, P2/c ,  a = 6.956 (2), b = 16.654(3), c = 
7.782 (1) ,A,, 15 = 113.80 (1) °, V =  824.8 (6) A3, Z = 4, 
D m = 1"544, Dx = 1"531 Mg m -3, a(Ag Kte)= 
0.5608,~, /z = 1-647mm-~, F(000) =408,  T =  
298 K. The structure was solved by the Patterson 
method and refined to a final R value of 0.049 for 
1764 observed independent reflections. The acidic 
phosphoric groups are connected through O---H...O 
hydrogen bonds, so that infinite chains parallel to the 
c axis with anionic period [H2P208(H20)] 4- are 
formed in the structure. The chains are themselves 
interconnected by means of N- -H . . .O  hydrogen 
bonds originating from the [NH3(CH2)3NH3] 2+ 
dication so as to build a three-dimensional network. 

Introduction. L'rtude de NH3(CH2)3NHa.HPO4.H20 
s'inscrit dans le cadre d'une &ude systrmatique de 
l'interaction de l'acide monophosphorique H3PO 4 
avec les diamines aliphatiques 5. chaines linraires 
rrpondant 5. la formule chimique NH2(CH2)nNH2 off 
n >  1. Plusieurs structures de complexes de 
l'rthylrnediamine ( n = 2 )  ont 6t6 &ablies: Naz- 

NH3(CHE)2NH3.(HPO4)2.6H20 (Averbuch-Pouchot, 
Durif & Guitel, 1987), NH3(CH2)2NH3.HPO4 
(Averbuch-Pouchot & Durif, 1987), NH3(CH2)2- 
NH3.2H2PO4 (Kamoun, Jouini & Daoud, 1989) et 
NH3(CH2)2NH3.2H2PO4.H3PO4 (Bagieu-Beucher, 
Durif & Guitel, 1989). 

Dans le prrsent travail, nous drcrivons la structure 
cristalline de ce nouveau complexe de mono- 
phosphate, dont la prrparation, l'analyse et les 
caractrristiques cristallographiques ont 6t6 signalres 
(Kamoun, Jouini & Daoud, 1990). 

Pattie exprrimentale. Cristal parallelipiprdique, 
dimensions: 0,12 x 0,09 x 0,014 mm; D m par pyc- 
nom&rie (bromobenzrne); Philips PW1100; mono- 
chromateur: graphite; param&res cristallins obtenus 
avec 25 rrflexions (11 < 0 <  13°); domaine des 
mesures: 3 5. 30 ° (0); type de balayage: to; domaine de 
balayage (1,2 + 0,2 tg0)°; vitesse de balayage 
0,03°s-~; rrflexions de rrference: 241, 2741, 133; 
variation nrgligeable; temps de mesure du fond con- 
tinu fix6 5. 10 s; nombre de rrflexions mesurres: 1854 
(+  h, k, /) ;  hma x = 10; kma x = 26; /max = 11; correction 
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