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(Eingegangen am 

Entsprechend  Angaben von Wolynski  & Ssewrjukow 
(1955) gelang es, durch vorsichtigen thermisehen Abbau 
yon SnS 2 eine schwarz - -  gepulvert  t iefbraun - -  gef/~rbte 
Phase  der Zusammensetzung Sn2S a mi t  eigenem Debye -  
Scherrer-Diagramm zu erhalten.  

Versuche einer rhombischen Indizierung mi t  dem 
analy t i schen  Verfahren yon  Lipson (1949) versprachen 
Erfolg, brauchten  aber nicht  fortgesetzt  zu werden, da 
es gelang, durch Erhi tzen  eines Gemisches yon SnS~ und  
S n S -  desgleichen auch yon SnS2 und  Sn, SnS und S 
sowie Sn und  S ~ i n  st6chiometrischen Mengen in 
abgeschmolzenen Quarzampullen die Phase  SngS a in 
Form yon  ffir R6n tgenaufnahmen  brauchbaren nadel- 
f6rmigen Einkr is ta l len zu gewinnen. Die Nadelachse liegt 
parallel  zu [001], senkrecht  zu [010] besteht  gute Spalt- 
barkeit .  

Mit C u K a - S t r a h l u n g  in grosser Zahl angefert igte 
Drehkristall- ,  Weissenberg- und  Precessionaufnahmen 
ergaben rhombische Symmetr ic  und die Gi t te rkons tan ten  

a--8,864, b--14,020 und c - - 3 , 7 4 7 / ~ .  

Die yon  uns zu d--4,87 g.cm. -a bes t immte  Dichte fi ihrt  
zu vier (4,10) Formeleinhei ten in der Elementarzelle.  
Die beobachteten Ausl6schungen sind charakter is t isch 
f~ir die Raumgruppen  D~-Pnam und C~v-Pna2 I. Weis- 
senbergaufnahmen um [001] lassen ftir hkO die gleiche 
Intensit/~tsverteilung erkermen wie ffir hk2. 

Alle diese Tatsachen machen  das Vorliegen des Struk- 
tu r typs  E24 wahrscheinlich. In  diesem Typ kristall isieren 
die Substanzen NH4CdC13, KCdC1 a und RbCdC13 mi t  der 
Raumgruppe  D~-Pnam (Brasseur & Pauling, 1938; 
MacGillavry,  Ni jveld ,  Dierdorp & Kars ten ,  1939; 
Brandenberger ,  1947). Zum Beispiel ha t  die Ammonium- 
verbindung die Gi t te rkons tan ten  

a=8 ,96 ,  b=14,87 und c = 3 , 9 7 A .  

Auffallende Unterschiede im Gange der (hkO)-Intensit/~ten 
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zwischen Sn2S ~ und NHaCdC13 liessen sich bei Annahm~ 
gleicher Atomlagen dutch die verschiedenen Atomform- 
faktoren,  also im wesentl ichen durch den Ersatz  yon N H  4 
durch Sn, erkl/iren. 

Der Typ E24 erfordert  aus s t rukturel len Grfinden eine 
Formulierung des Sn2S 3 als SniI[SnIVSa], Z i n n ( I I ) -  
th ios tanna t  (IV), was auch vom chemischen S t a n d p u n k t  
aus wahrscheinlich ist. In te ressan t  ist, dass auch die 
Komponen ten  der komplexen Verbindungen,  die Alkali- 
halogenide und  SnS einerseits und CdCl~ und SnS~ 
andererseits jeweils untere inander  verwandte  Struktur-  
typen  ausbilden. 

Sn2S a besitzt  dieselbe Raumgruppe  wie SnS (Hofmann,  
1935), und auch die Gi t te rkons tan ten  beider Phasen  sind 
bis auf eine ungef~hre Verdoppelung in einer R ich tung  
/~hnlich. Die Symmetr ieeigenschaf ten der Achsen folgen 
aber dieser Analogie nicht,  sondern sind umgruppier t  
(Preen ffir SnS mi t  a--3,98,  b=4 ,33  und  c =  11,18 A). 

Zur Sicherung des ffir Sn~S 3 vorgeschlagenen Struktur-  
typs  ist eine Atomlagenbes t immung mi t  Four iersynthesen 
vorgesehen. E in  orientierender Versuch, mi t  tier gleichen 
pr~para t iven Technik das yon  Spandau & Klanberg  
(1958) erw/~hnte Ge2S 3 kristal l in darzustellen, brachte 
noch keinen Erfolg. 
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The crystal  s t ructure  of thiophene-2-carboxylic acid, or 
a- thiophenic acid, has been studied by  Care (1952), 
determined by  Nardelli,  F a v a  & Armellini (1958) and 
refined by  Nardelli ,  Fava  & Giraldi (1962). As par t  of 
a s tudy  of heterocyclic five-membered-ring carboxylie 
acids, we have collected new da ta  and confirmed the 
s t ructure  of Nardell i  et al. 

Whereas  Care measured only (010) and (100) projec- 
tions, failing to solve the (100) projection correctly, 
Nardell i  et al. recorded da ta  for the b axis layer  lines 
0 to 4, solving the s t ructure  by  comparison with  the 
isostructural  a-selenophenic acid. We have collected hkl 

data  about  a and b axes at  a tempera ture  of - 1 7 0  °C. 
and refined the s t ructure  by  least-squares techniques,  
using anisotropic tempera ture  factors, corrections being 
applied for molecular vibration.  At  the low tempera ture  
the cell dimensions are 

a = 5.665, b = 5.018, c = 19-551 2k, 
_+ 0.005 A; fl = 98.2 °. 

The space group is _P21/c. The axial  lengths are all 
sys temat ica l ly  less than  those reported by Nardell i  et al. 
for room temperature ,  a l though only the change in c 
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(0.02 A) is greater than  the s tandard deviations. There 
are significant changes in the  atomic co-ordinates, due 
to the cooling; these are recorded in Table 1. Despite 
these changes, however,  the  molecular dimensions show 
no significant differences from those of the molecule at 
room temperature .  The hydrogen-bonding distance of the 
dimers is also unaffected. 

Table 1. Differences in atomic coordinates (A) 
The authors' values are subtracted from those of Nardelli et al. 
The final column contains the estimated standard deviations 

x y z 

S 0.028 -- 0.007 - 0.036 0.002 
O 1 0.048 --0-012 --0.037 0.006 
O~. 0.046 0-008 0-011 0.006 
C 1 0.044 -- 0.009 - 0.028 0.008 
C~. 0.025 - 0.021 - 0.022 0.007 
C a 0.045 - 0.045 - 0.008 0.008 
C 4 0.038 --0.101 -0.019 0.007 
C 5 0-036 -- 0.026 -- 0.008 0.007 

S H O R T  C O M M U N I C A T I O N S  

A three dimensional  difference map  computed  wi th  
our data  enabled three of the  hydrogen  atoms to be 
satisfactorily identified, but  the  carboxyl group hydrogen 
could not  be adequately  sited. Our work confirms the  
displacement of the sulphur a tom from the plane of the 
ring, by 0.02 /~ at  the  low temperature .  

We should like to record o u r  thanks  to Dr E. G. Cox 
for his init iat ion of the  problem and to Prof. Challenger 
for his interest  and instructive discussions, and also to 
the  Depar tmen t  of Scientific and Industr ia l  Research 
for a maintenance  grant  to one of us (P. H.). 
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Poly-L-proline has been shown (for references see Downie 
& Randall ,  1959; Steinberg, Tlarrington, Berger, Sela & 
Katchalski,  1960) to exist in solution in two configura- 
tions characterized respectively by a small positive (1) 
or a large negat ive (II) optical rotation. I t  was shown 
(Cowan & McGavin, 1955) by X-ray diffraction methods  
tha t  poly-T.-proline I I  in the  solid state consists of three- 
fold lef t -handed spirals, the  pept ide groups having the 
trans configuration. 

A three-fold (or nearly three-fold) spiral s tructure for 
poly-L-proline I has also been proposed (Cowan & Burge, 
1957) bu t  the  screw sense is r ight -handed and the  imide 
groups have  the  cis configuration. 

Cowan & McGavin (1955) found a trigonal uni t  cell 
for poly-L-proline II ,  space group P32, with a=6 .62 ,  
c=9-36 /~. A similar s tructure has been published by 
Sasisekharan (1959) wi th  some modification of co- 
ordinates and unit-cell  dimensions (a = 6.68, c =9.36 J~). 
Sasisekharan found, from stereochemical considerations 
and by  a comparison of optical diffraction pat terns  
and the  X-ray  powder  pat tern,  the  range of the  possible 
orientations of the  chain axis of the polymer in the  
c plane. 

I t  is proposed here to present  the  results of a compar- 
i~on between calculated intensities and measured X-ray 
intensities giving more specifically the  orientat ion of the  
poly-T,-proline I I  helix. 

The polar co-ordinates for the  poly-L-proline I I  chain 
used in these calculations are the  previously published 
values (Cowan & McGavin, 1955). The atoms in the  
imide group and proline ring are planar  except for the 
~-carbon a tom which is 0-4 /~ out  of the plane. Bond 
lengths and  angles are respectively wi thin  _+ 0.02 A and 
+ 3 ° of the  values for the  amide groups published by  
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Corey & Pauling (1953) and of those found for hydroxy-  
L-proline by Donohue & Trueblood (1952). The con- 
figuration of the prolyl residue is also close to tha t  
occurring in L-leucyl-L-prolyl-glycine subsequently pub- 
lished by Leung & Marsh (1958). 

The orientat ion of the polymer  chain was fixed wi th  

! 
Calculated ~ ~ 2022 
Intensity ~ J / (Arbitrary "~ / 
Scale) "~ 

20 ~ . . . .  .~(~1121+ 0003 / /  

/ ~ I* 
• , "., / / " - -  ' , , , , , j r  

10 =" ~ - /  

o g ; 1o & 
Orientation ~° 

Fig. 1. The calculated variat ion, w i th  orientation ~ of the 
poly-L-proline II helix in the unit cell, of the intensities of 
reflections corresponding to those observed in the X-ray 
powder diagram. A graph corresponding to Ihkil-JrIhki~ is 
marked with the hkil indices. Ordinate: Calculated intensity 
(arbitrary scale). Abscissa: Orientation ~°. 


