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Comment 

The title peptide crystallized as a monocation with a pro- 
tonated histidine side chain. The molecules form dimers 
connected by a tight system of hydrogen bonds, which 
includes an unusually short C a - - H . . . O  interaction with 
a C---O separation of 3.030 (3)A. 
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The crystal structure of the dipeptide salt L-His-Gly 
chloride, (1), was determined in order to characterize 
the hydrogen-bond interactions. As expected, the dipep- 
tide carries positive charges at the N1 atom and at 
the imidazole ring, whereas the acid group is depro- 
tonated [Fig. l(a)]. In the crystal lattice, peptide mol- 
ecules form dimers which are connected by a tight 
system of hydrogen bonds (Fig. 2). It is worthwhile 
pointing out the short C 1 - - H . . - 0 2  contact; amino acid 
C a m H  is known to be quite a strong C - - H . . . O  hydro- 
gen-bond donor (Jeffrey & Maluszynska, 1982; Steiner, 
1995; Derewenda, Lee & Derewenda, 1995), but an in- 
termolecular C. . .O distance of only 3.030 (3),~, is ex- 
ceptional. More typical are Ca-- -O separations > 3.2 ,~. 
Note how the 02  atom is chelated by the parallel hydro- 
gen-bond donors N2--1-I and Ca- -H .  
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N2 

In Fig. 1 (b), the molecular structure in the L-His-Gly 
dichloride salt, (2) (Steiner, 1997), is shown for compar- 
ison. There are two major conformational differences: 
in the peptide backbone, the C2--N2---C3---C4 torsion 
angle, ~/,, is 175.1 (3) ° in (1) and 67.5 (4) ° in (2), and in 
the His side chain, the imidazole ring is rotated by 176 ° 
[torsion angle C1--C5---C6 C7 is 96.3 (4) ° in (1) and 
-87.7 (5) ° in (2)]. It is of interest that in (1) and (2), the 
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His residues form contacts to C1- which are topologi- 
cally analogous (Fig. 1). Because of the 176 ° rotation 
of the imidazole ring, C7--H and N 3 n H  have changed 
roles, so that the N3--H. . .C1-  hydrogen bond in (2) 
(H...CI 2.56 ,~) is replaced by a C7mH. . .C1-  contact 

CI- 

. ~ , ,  O1 

(a) 

I 
I 

i l 

(b) 
Fig. 1. (a) The molecular structure and atom labelling of the title 

compound. Displacement ellipsoids are drawn at the 50% prob- 
ability level. (b) The molecular structure in L-His-Gly dichloride 
(Steiner, 1997). The dipeptides are drawn in the same projection 
with respect to the pepfide bonds. O and N atoms and CI -  ions are 
drawn shaded. 
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Fig. 2. Arrangement of the molecular dimer. H. • -X distances are given 
for normalized H-atom positions. Note that the Cc~--H- • -O contact 
is associated with a C a . -  .O separation of only 3.030 (3) ,~. 
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in  (1).  D u e  to  t h e  v e r y  l o n g  H 7 . . . C 1 -  d i s t a n c e  ( 3 . 1 4  A,), 
th i s  c o n t a c t  w o u l d  n o r m a l l y  r e m a i n  u n a t t e n d e d ,  b u t  the  
o b v i o u s  s i m i l a r i t y  o f  t he  p a t t e r n s  c a n  s u g g e s t  s o m e  (cer -  
t a i n l y  m i n o r )  s t a b i l i z i n g  f u n c t i o n .  

E x p e r i m e n t a l  

L-His-Gly is commerc ia l ly  available (Sigma).  Recrystal l izat ion 
by s low evapora t ion  of  a solut ion in 6% HC1 yielded the 
crystal l ine dichlor ide  salt (L-His-Gly)2+.2C1 - .  An  equ imolar  
mixture  o f  L-His-Gly and L-His-Gly dichlor ide  was dissolved 
in water  and crystals o f  (L-His-Gly)+.C1 - were  obta ined by 
s low evaporat ion.  

Crystal data 

C8HI3N40~' .CI-  Cu  Ka radiat ion 
Mr = 248.67 A = 1.54176 
Monocl in ic  Cell parameters  f rom 25 
C2 reflections 
a = 16.698 (2),4, 0 = 11 .2-25 .9  ° 
b = 7.0361 (5) ,4, # = 3.174 m m  -1 
c = 9.7093 (13) ,4, T = 293 (2) K 

= 108.754 (11) °_ Plate 
V 1080.2 (2) A? 0.35 x 0.25 x 0.05 m m  
Z = 4 Colour less  
Dx = 1.529 Mg m -3 
Dm not measured  

Data collection 
Enra f -Non ius  Turbo -CAD-4  

di f f rac tometer  
oJ scans 
Absorp t ion  correction: 

~b scan (North,  Phil l ips 
& Mathews ,  1968) 
Tmi, = 0.687, Tmax = 0.853 

2229 measured  reflections 
1159 independent  reflections 

Refinement 

Ref inement  on F 2 
R(F)  = 0.0318 
wR(F 2) = 0.0864 
S = 1.072 
1159 reflections 
160 parameters  
Only  H-a tom U's refined 
w = l/[cr2(Fo 2) + (0 .0668P)  2 

+ 0 .195P]  
where  P = (Fo 2 + 2F~)/3 

( A / a ) m ~  = 0.001 
Apmax = 0.221 e ,~-3 
m p m i n  = - 0 . 2 6 6  e ,~-3 

1116 reflections with 
I > 2tr(/) 

Rint = 0 .0279 
0max = 59.82 ° 
h = --18 ~ 18 
k = - 7  ---, 2 
l = - 10 ~ 10 
3 s tandard reflections 

frequency:  30 min  
intensity decay:  2.2% 

Ext inct ion correction: 
SHELXL93 (Sheldrick,  
1993) 

Ext inct ion coefficient:  
0 .0009 (3) 

Scat ter ing factors f rom 
International Tables for 
Crystallography (Vol. C) 

Absolu te  configurat ion:  
Flack (1983) 

Flack parameter  = 0.00 (2) 

T a b l e  1. Selected geometric parameters (,4, °) 
02--c4 1.232 (3) N4--C8 1.323 (4) 
O3--C4 1.265 (4) N4----C7 1.372 (4) 
N3---C8 1.317 (4) C6---C7 1.358 (4) 
N3---C6 1.384 (4) 

C2--N2---C3 123.0 (2) 
C3--N2---C2---OI -3.9 (7) N2---C3---C4---O2 -4.5 (5) 
C3--N2---C2---C1 173.9 (3) N2--C3---C4---O3 176.6 (3) 
C5--C1--C2---O1 86.2 (4) NI--C1---C5--C6 -58.1 (3) 
N1--C1---C2--N2 146.4 (3) C2---C1--C5--C6 - 178.3 (2) 
C5---C1--C2--N2 -91.6 (4) C 1--C5---C6--~7 96.3 (4) 
C2--N2--C3---C4 175.1 (3) C1---C5--4Z6---N3 -79.3 (4) 

T a b l e  2. Selected hydrogen-bond parameters (A, °) 

Data for normalized H-atom positions are based on bond lengths of 
O--H = 0.98, N- -H = 1.04 and C- -H = 1.09 ,~. 

NI--HtNI • .C1 i 

NI--HINI -.O1 i 
N1--H2N1 ..O3 ii 
NI--H3NI • .CI 
N2--HN2. - O 2  iii 

N2--HN2- -02 
N3--HN3. " O 3  iii 

N3--HN3..O2 iii 

N4--HN4..CI iv 

CI--H1. • . O 2  iii 

C5--H15- • -O1V 
C5--H25. • - O 2  iii 

C7--H7- • .CI 
C8--H8- • .C] vi 

H.  • .A D .  • -A D - - H .  • .A 
2.17 3.141 (3) 154 
2.53 2.893 (4) 100 
1.83 2.795 (3) 153 
2.21 3.240 (2) 171 
2.07 3.012 (3) 150 
2.20 2.627 (3) 102 
1.63 2.650 (3) 167 
2.56 3.350 (3) 133 
2.11 3.041 (3) 147 
2.23 3.030 (3) 129 
2.66 3.620 (4) 147 
2.73 3.250 (4) 109 
3.14 3.985 (3) 135 
2.58 3.654 (3) 168 

Symmetry codes: (i) ~ - x ,  ½ +y, l - z ;  (ii) ½ +x, ½ +y, z; (iii) 1 - x ,  y , - z ;  
(iv) 2 - x , y , l - z ; ( v ) 3 - x , y -  ½, l - z ; ( v i )  x , y , z -  1. 

X-ray diffraction data were  measured  on a spec imen  glued to 
a glass pin. After  anisotropic  ref inement  of  the non-H atoms,  
all H a toms were  unambiguous ly  located in di f ference Fourier  
calculations.  The  H a toms were  then treated in the defaul t  
r iding model  of  SHELXL93 (Sheldrick,  1993), with the NHJ  
group a l lowed to rotate and U~q a l lowed to vary. Since the Um 

parameters  of  all H a toms refined to realistic values < 0.1 ,~2, 
this t rea tment  can be regarded as reasonable.  For  calculat ion 
of  the geomet r ic  hyd rogen -bond  parameters  (Table 3), the H 
a toms of  the final mode l  were  shif ted along the X - - H  bonds  to 
average neu t ron-de te rmined  d ( X - - H )  values  ( 'normal iza t ion ' ) .  

Data collection: CAD-4 Software (Enra f -Nonius ,  1989). 
Cell ref inement:  CAD-4 Software. Data reduct ion:  CAD-4 
Software. Program(s)  used to solve structure: SHELXS86 
(Sheldrick,  1985). Program(s)  used to refine structure: 
SHELXL93. Molecular  graphics:  ORTEPII (Johnson,  1976). 
Sof tware  used to prepare material  for publicat ion:  SHELXL93. 

T h e  a u t h o r  t h a n k s  P r o f e s s o r  W .  S a e n g e r  f o r  g i v i n g  
h i m  the  o p p o r t u n i t y  to  c a r r y  o u t  th i s  s t u d y  in  h i s  
l a b o r a t o r y .  

Lists of atomic coordinates, displacement parameters, structure factors 
and complete geometry have been deposited with the IUCr (Reference: 
SX1019). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. 
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Abstract 
The acridinium ring in the title compound, CI6HI6N~.-  
SCN-,  deviates slightly from planarity; the angle 
between the planes of the outer rings is 6.20 (14) °. There 
are significant distortions of the hydrazine side chain 
caused by steric interactions with the acridinium ring. 
The cations stack into columns with short interplanar 
spacings and hydrogen bonds cross-link the stacks via 
the anions. 

Comment 
Bifunctional isothiocyanates react with hydrazines to 
give thiosemicarbazides, which can be cyclized to the 
corresponding substituted triazolidines (Kutschy, Kris- 
tian, Dzurilla & Kovfir, 1980; Richter, Klatt, Feuerer 
& Schulze, 1992). Similar products were also obtained 
from the reaction of 1-ethoxy-l-isothiocyanatopropane 
with phenylhydrazines (Bernfit, Kristian, Guspanovfi, 
Imrich & Bugovfi, 1997). This reaction has been used 
to synthesize a triazolidine derivative, (I), with a bio- 
logically active acridine skeleton (Abu-Shady, Ragab & 
Ali, 1990), however, the spectral data of the product 
were inconsistent with the expected structure. An X-ray 
structural analysis revealed the product to be the title 
compound, (II). The synthesis and spectral results have 
been reported elsewhere (Kristian et al., 1996). 
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The acridinium ring system of (II) has a similar geom- 
etry to most other examples of this moiety. The bond 
lengths within the outer rings follow the usual pattern 
of long and short bonds observed in acridines, acri- 
dinium cations (Jones & Neidle, 1975) and anthracene 
(Brock & Dunitz, 1990). This is the pattern expected by 
merging the four possible Kekul6 structures of acridine 
(Clark, Robinson, Denny & Lee, 1993). The acridinium 
ring is not completely planar, but forms a shallow 
and slightly twisted butterfly conformation folded about 
the C9--.N10 axis, with the angle between the planes 
of the outer rings being 6.20(14) ° . Although acri- 
dine (Phillips, 1956; Phillips, Ahmed & Barnes, 1960) 
and the 9-aminoacridinium cation (Talacki, Carrell & 
Glusker, 1974) are almost planar, deviations from pla- 
narity are often observed and the magnitude of the devi- 
ation appears to be related to the degree of substitution 
(Jones & Neidle, 1975). 

The short N1--C9 bond displays considerable 
double-bond character due to the contribution of the 
resonance structure (III), consistent with the 9-amino- 
acridinium cation (Talacki, Carrell & Glusker, 1974), 
9-aminoacridine (Chaudhuri, 1983) and most derivatives 
thereof. An examination of the structures of 17 9-amino- 
acridine and 11 9-aminoacridinium compounds extracted 
from the Cambridge Structural Database (October 1996 
release; Allen & Kennard, 1993) shows that when the 
amino N atom of neutral 9-aminoacridine compounds 
is bonded to another 7r system, the N1--C9 bond 
becomes significantly° longer [1.40 (1),~, for four com- 
pounds cf. 1.35 (1)A for all other neutral 9-amino- 
acridines]. Similar substituents on 9-aminoacridinium 
cations, however, have no significant influence on the 
length of the N1--C9 bond [1.35 (2),~, for four such 
examples, including the title compound, c f  1.33 (1)]~ 
for all structures with 9-aminoacridinium cations]. 

The hydrazine side chain is planar from N1 to 
C13, with a maximum deviation of 0.024 (3),~,. This 
plane makes an angle of 9.64 (10) ° with the mean 
plane of the acridinium moiety and is tilted towards 
the convex side of the acridinium ring distortion. 
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