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Abstract : The crystal slructuie ol diuquabisglyi memagnesiunU ID hionmic has been 
deteimined horn flic intensity tlaia collected using a CAD-J dilhaciomefci with MoK ijc ladiation 
The civstals aic nionoclimc with n  ̂ X XI9U) A, h  -  0 0X9(1) A r -- I I H 2 (A) A, [1 -  
I I I X X (d)Z  -  2 and belongs lo the space gioup F 2 \ /n . I he sliuctuie was deieimmed by 
l^ltci son and Fom ici methods Lcast-sijuaies rdmi'mcnis led to A’ - 0 0 17 ,uid H „ * 0 (H9 
Magnesium is coordinated lo six oxygen atoms, loui from the cat boxy I gioup ot the two 
centrosymmetiically related glycine molecules and the rest Irom the walei molecules, loiming an 
octahedron w'llh minimal distortions The bromine atoms do not looidmatc w ith magnesium, but 
till in the vacant spaces and participate in hydiogen bonding The glycine molecules exist ns 
/witlenons, NH^CThCXXT

Keywords : Glycine, ammo acid adduct, crystal structure 

PACS Nos. : hI 10 Lx. hi 10 My

I* Introduction

In v i e w  o f  t h e  c h e m i c a l  a n d  b i o l o g i c a l  i m p o r t a n c e  o f  t h e  a m i n o  a c i d s ,  a s y s t e m a t i c  

in v e s t ig a t io n  o f  s e v e r a l  c o m p l e x e s  o f  a m i n o  a c i d s  w i l h  i n o r g a n i c  s a l t s  is  b e i n g  c a r r ie d  o u t  m  

f>ui la b o r a t o r y .  M a g n e s i u m  is  o n e  o f  th e  e l e m e n t s  e s s e n t i a l  for  l i l e  s i n c e  it is l o u n d  c o n s t a n t l y  

m sm a l l  a m o u n t  m  b l o o d ,  b e i n g  d i s t r i b u t e d  a b o u t  e q u a l l y  b e t w e e n  c e l l s  a n d  p l a s m a  T h e  

shucturc o l  a  c o m p l e x  o f  g l y c i n e  a n d  M g B n  is p r e s e n t e d  h e r e .  T h i s  s t r u c t u r e  is  p r o b a b l y  t h e  

brsi c a s e  o f  a  c o m p l e x  o f  a m i n o  a c id  w i t h  a m a g n e s i u m  salt .

Experimental

Iransparent, co lo u rless  s in g le  crystals o f  M gCNlUCTkCOO ^ B r ^ I I iO  w ere obtained from  

a C u ra te d  a q u eo u s so lu tio n  co n ta in in g  g ly c in e  and M g B r 2 in sto ich io m etr ic  ratio , in  

" 1 proportion . T h e crysta l b e lo n g s  to the sp ace  group P 2 }/ a  w ilh  a =  8 .8 1 9 (3 )  A , 

h =  6 .0 8 9 (1 )  A, c  =  1 1 .8 2 3 (3 )  A , 0  =  1 1 1 .8 8 (3 )" , V =  5 8 9 .2 (3 )  A 3. 1; .W . =  3 7 1 .9 7 ,
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dap* = 1.89 g cm 3, dcaic = 1.86 g cm 3 and Z = 2. The density was determined by floatation 
method using a liquid-mixture of bromoform and carbon tetrachloride.

T he three-d im ensional intensity data w ere co lle c te d  u sin g  a C A D -4  diffractometer, 

with graphite m onochrom ated M oKcx radiation, at the R SIC , Indian Institute o f  Technology, 

M adras. The data w ere co llected  at room  tem perature (1 8  ±  1°C ) u s in g  the ( 0 - 2 0  scan 

technique to a m axim um  2 0  value o f  5 0 .0 ° . O f the 1219 reflec tio n s w h ich  w ere  collected, 

1010 w ere unique. The intensities o f  the tw o representative reflec tio n s [(2  2  0 )  and ( - 3  2 3)| 

w h ich  w ere m easured after every  2 3 0  re flec tio n s rem ained  co n sta n t throughout the data 

co llectio n  ind icating the crystal and e lectron ic  sta b ility . H en ce , no d eca y  correction  was 

applied. The data were corrected for absorption, Lorentz and polarization effec ts .\

3. Determination and refinement of the structure

A three-dim ensional Patterson synthesis revealed the positions o f  the brom ine and magnesium 

atom s. Then, a d ifference  Fourier syn th esis w as carried out. From  this, the p o sitio n s of all 

the non-hydrogen atom s w ere determ ined and tw o  c y c le s  o f  least-sq u ares refinem ent with 
isotropic temperature factors for the non-hydrogen atom s led to an R  v a l u e o f 0 . l l .  Then,

T able 1. The fractional coordinates (x  101*) o f the atoms in the unit cell. The 
e s d s are given in parentheses

Atom i V 7

Mg 0(KX) 5000 0000

Br 1511 (0 ) 1975 ( 1 ) 3905 (0)

OW 3843(3 ) -2 6 3 0  (4) 8 9 4 9 (2 )

Ol 2 7 9 4 (3 ) 1706(4) 9 4 7 6 (2 )

0 2 4 4 4 4 (3 ) -1 2 7 8 (4 ) 11428 (2)

N 0400 (4) 2 8 9 0 (5 ) 6 3 1 4 (3 )

Cl 1726(4) 2527 (5) 8569 (3)

C2 1839(4) 2129 (6 ) 7335 (3)

m o w 3641 -2745 813.3

m o w 3017 -3207 9192

H IN 0045 4170 6523

H2N 0532 2978 5588

H3N -0353 1910 6146

HIC2 2125 0698 7244

H2C2 2953 2931 7395

*H ydiogcn atom s were not included  

temperature factors were fixed at 0.05 A .

in the refinem ent T heir isotropic

anisotropic temperature factors were introduced fo r  all the non -h yd rogen  a tom s and after tw° 

cy cles  of least-squares refinem ent the R  value w as found to be 0 .0 5 . A ll the hydrogen at°ITlS 

were located from a d ifference map. T hey w ere not included in the refinem ent. Their isotropy
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temperature factors were fixed at 0 .05  A 2. T he m axim um  value o f  sh ift/esd  w as 0 .0 0 4  in the 

final cycle . T he final value o f  R  =  0 .0 3 7  and R w =  0 .0 3 9 . The w eighting schem e em ployed

T able 2. Anisotropic thermal parameters (x  I04) o f the non-hydrogen atoms The e s.d 's  
are given in parentheses

Atom U 11 U22 U33 U12 U13 U23

Mg 141 (6) 187 (7) 131(7) -5  (6) 50(6) 4(5)
Br 433 (3) 256 (3) 238 (3) 6(1) 166 (2) 6(1)
O V 440(16) 345(13) 245(16) -170(13) 180(14) -81(13)

O l 202(11) 368<13) 185(13) 110(9) 72(10) 58(10)

02 190(10) 271 (12) 161 (11) -71 (19) 74 (9) 17(10)

N 312(16) 283 (17) 191(15) 33(11) 103(14) 10(10)

C l 169(15) 148(13) 233 (18) -45(12) 100(14) -40(14)

C2 240(17) 311(20) 204(19) 142(13) 98(15) 36(13)

in the final c y c le  had the form  w =  0 .9 4 5 1  ! [ o \ F )  + 0 .0 0 2 7 5  F 2]. T he crystallographic  

programs used w ere S H E L X  76  [11 and SH E L X  4 0 0  [2J. A ll the com putations w ere carried  

out using the C Y B E R  1 8 0 /8 3 0  A  system  at the D epartm ent o f  C om puter S c ien ce  o f  our 

University T he final atom ic positions are given  in T able 1 and the anisotropic thermal

F igure 1. Projection o f  the crystal structure down the b-axis

paiam eters in T ab le  2. A  list o f  observed  and ca lcu lated  structure factors m ay be obtained  

I mm the authors on request. The projection o f  the crystal structure dow n the fr-axis is sh ow n  

in Figure 1 .

4. Description and discussion

In this crystal structure, the g ly c in e  m o lecu les  are found to be coord inated to the m etal atom  

by bidental bridging. T he m agnesium  atom  is coordinated to s ix  o x y g e n  atom s, four from  

each o f  the cen trosym m etrica lly  related g ly cin e  m olecu les and tw o  from  the water m olecu les , 

torming an o c ta h ed ro n  w ith  m in im al d isto r tio n s. T h e d im e n sio n s  o f  the octah ed ra l 

coordination around m a g n esiu m  is g iv en  in T ab le  3. T he octahedral surrounding for the  

magnesium is a lso  sh ow n  in F igure 1.

T he geo m etry  o f  the g ly c in e  m o lecu le  is norm al as found in other sim ilar structures 

13-5]. T he g ly c in e  m o le c u le s  e x is t  in th is crystal as zw itter ion s, N H 3 CH 2C O O - . T h is is

fi9A(2)-5



226 K V Krishnakumar and S Natarajan

evident from the facts that the C-O distances and the bond angles around the carbon atom of 
the carboxylic group have values expected for such configuration and also three hydrogen

Tabic 3. Dimensions of the Mg-O ociahedra in the structure

Mg OW 
Mg - UW  

Mg 02 

Mg 02' 

Mg Ol
Mg - o r

OW Mg - OW' 
OW -  Mg 02' 
OW Mg-0 2  

OW -  Mg - Ol 
o w  M g - o r  

OW' - Mg 02' 
OW’ Mg- 0 2  

OW - Mg Ol
ow  M g - o r
02’ Mg - 02 

0 2 '-M g Ol 

02 -M g  o r  
02 Mg Ol 
0 2 -M g -O I '
o i -  Mg o r

2 05 1 (3) A
= 2 051 (3 )A
-  2.077 (3) A 
= 2 077 0 ) A
-  2 086 (3) A 
= 2 086 0 ) A

= 180 0 (I)°
= 90 8 ( I )u

89 2 ( I)°
= 90 5 (I)"
-  89.5(1)°
= 89 2 ( I )n

90 8 0 )°
-  89 5 ( I)"
=•- 90 5 ( I)"
- isoo o r
= 92 8 ( I )n
-  87 2 ( I)°
= 87 2 (1)°
= 92 8 o  r
= i8o.o o r

atom s arc located around die nitrogen atom . The bond lengths and bond angles o f  llie glycine 

m olecule are listed in T able 4. T he torsion a n g les  0 1 - C 1 - C 2 - N 1  and 0 2 -C 1 -C 2 - -N 1  have 

die values 171.6° and -1 5 6 .5 ° , respectively .

Tabic 4. Bond lengths (A) and bond lengths (°) of the glycine molecule m 
the siiuciun:

CI-OI = 1 243 (4) 0 I-C I-0 2  = 126 1 (4)

Cl 0 2  = 1 256 (5) 0 1 -C 1-C 2 = 116.8 (4)

C 1-C2 =■ 1 515 (7) Q2-CI--C2 = 1 17 1 (4)

C2 Nl = 1 477 (5) Cl -C2-NI = 112.6(4)

MIN N = 0 819 HIN N--H2N = 113 9 (4 )

H 2N-N= 0 897 HIN-N-H3N = 105.4 (4)

H 3N-N= 0 964 H2N-N-H3N = 98 9 (3)

HIC2-C2 -  0 936 HIC2-C2-H2C2 = III 9 (4 )

H2C2-C2 = 1.055

HIOW--OW = 0 814
H10W-OW-H20W = 102.8(4)

H2QW-OW = 1 008
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T h e h a lo g e n s  do  not participate  in m etal coord in ation  and are in v o lv ed  on ly  in 

hydrogen b o n d in g . T h e a m in o  group form s three N -H ...B r  hydrogen  bonds. T he water 

oxygen form s o n e  O W -H ...B r  and on e  O W -H ...O  (the o x y g en  b elon g in g  to the carboxyl 

group) hyd rogen  bonds.
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