MEAETH XYMITAOKQN KYKAOAEZTPINQN

1) File --> open -->/.../4cpa.cif

2) IMeproyn: Structure Navigator --> Crystal Structures --> 4cpa
3) IIeproyn: Display options --> More Info

Space group: .......ccce.....

\z:, 2":

4) IMapatnpnote T Oeppukn Kivnon tov poviélov emAéyovtog:
Style - Ellipsoid
n/xon
Colour > Atomic displacement

5) Avoi&te 1o 4cpa.cif ue évav text editor (m.x. wordpad) kou offiote ™ 0éon (B) pe
apBuod kotdaAnyng 36% (Ba avayvopicete To dtopa and To GVORN TOVG OV TEPLEXEL
10 B aAld kou amd tov aplBpd koatdinyng tovg mov givor 0.36). AmoOnkeveote 10
apyeio pe dapopetikd dvopa m.y. 4CPA_A.Cif kot avoi&te pe mercury 1o véo avtod
apyelo. Topa Ba mpéner va PAénete EekdBapa povo pia BEon guest.

4) ATAMOP®QXH MOPIOY ZENIXTH (B-kvkhode&tpivn)

1) Evdopopilakoi Yopoyovikoi deopofi;

* http://www.xtl.ox.ac.uk/zprime.html

For many discrete-molecule materials, the molecules pack together to form crystals in a relatively
simple way determined by the Space Group. Such materials are said to have Z'=1 (Z-prime).
Increasingly, crystallographers are beginning to find crystals in which the basic building block is not
just one molecule, but several molecules taken together. Such materials are said to have Z'>1.
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022 ... 031

i) Conformational characteristics of the ....-CD/...... complex

Residue n=1 n=2 n=3 n=4 n=5 n=6 n=7

D (A)
Dn (%)
d(A)
Dk (A)
(%)
o(®)
Conformation
(Mapaptnua I')

D = 04n...04(n+1) distances;

@, = 04(n-1)...04n...04(n+1) angles;

d = deviations of the O4n atoms from their least-squares plane;

Dy = KA...O4nA,

7 = tilt angles between the optimum O4n plane and the mean plane of the O4(n-1), Cln, C4n, O4n

atoms;

torsion angles w = O5n-C5n-C6n-06n; conformation of the primary hydroxyls

iii) ZXHMATIEMOX AIMEPOYZX
[Meproyn: Display options --> Packing



(Menu) Calculate --> Packing/Slicing --> a:0.4-0.6
b:0.4-0.6
c:00-1.0

Y 0poyovikoi deool Yio GYNUATIGUO SYUEPOVS GUUTAOK®V KaTd ToV dEova b

Amodotoon (A) Tovia (°)

031 ...03"7

5) AIAMOP®QXH EENIZOMENOY MOPIOY (4CPA)

5.1 KapPo&oiio (H-bonds pe vepd €€ amod cavity)
5.2 Etheric O

5.3 phenyl groups (pi-pi)

- Shortest inter-phenyl carbon-carbon distance (SICD) = 3.918 ( gia to C5A-
C5A) [Hunter, 1990 rule 3.4<SICD<4.8]

- centroids distance = 4.502

offset(rvbayopero) = 1.68 (drapetpoc phenyl~2.78)

5.4 CI (location: 02,03 plane, H-bond entrapped water molecule)




6) AAAHAEITIAPAZEIX ZENIXTH — EENIZOMENOY

CH-x interactions (ITAPAPTHMA 11")




6) AIKTYO YAPOI'ONIKQON AEEMQON - NEPA



7) CRYSTAL PACKING



" IIAPAPTHMA |

Glucose is a highly complex chemical compound because it can exist is many
isomeric forms and each isomer is subject to rotational isomerism.
Within the cyclic form of glucose, rotation may occur around the O6-C6-C5-05
torsion angle, termed the w-angle, to form three rotamer conformations as shown in
the diagram below. In referring to the orientations of the w-angle and the O6-C6-C5-
C4 angle, the three stable staggered rotamer conformations are termed gauche-gauche
(9g9), gauche-trans (gt) and trans-gauche (tg). For methyl a-D-glucopyranose at
equilibrium the ratio of molecules in each rotamer conformation is reported as

57:38:5 gg :gt:tg.
Kirschner, Karl N.; Woods, Robert J. (2001), "Solvent interactions determine
carbohydrate conformation”, Proc. Natl. Acad. Sci. USA 98 (19): 10541-45. This
tendency for the w-angle to prefer to adopt a gauche conformation is attributed to the
gauche effect. (The term "gauche™ refers to conformational isomers (conformers)
where two vicinal (In chemistry vicinal (from Latin vicinus = neighbor) stands for any two
functional groups bonded to two adjacent carbon atoms) groups are separated by a 60° torsion
angle).

H
6 OE’H Ho 0
4 Os o o) o
HO—Y™ oH HO OH o HO OH o
“CHg CHj3 “CHs
gt (o= ~60°) tg (o= ~180°) g9 (o = ~300°)

Fig. 1. The gt, tg, and gg rotamers of methyl «-p-glucopyranoside (1). Methyl «-p-galactopyrancside (2) differs from 1 in configuration at C,.

Rotation around the C-5/C-6 bond is described by the angle . Three possible staggered conformations
possible; gauche-trans (gt), gauche-gauche (gg), trans-gauche(tg).

Example
Conformational characteristics of the a-CD/camphor complexes

Residue n=1 n=2 n=3 n=4 n=5 n=6
R-aCD
w (°) -59.7 a 76.7 a 75.2a 90.5a -774a 80.3a
-48.4b 60.4b 62.6 b -375b -48.1b -52 b
80.8¢ 64.8¢
g9 ot ot ot g9 gt
Conformation gg gt gt gg gg gg
gt gt

In stereochemistry, gauche interactions hinder bond rotation. For example, sighting
along the C5-C6 bond, there are two possible relative potential energies. The
conformational families about the Cs—Cg bond display a bias for gauche orientations.
In general a gauche rotamer (gg, -HO(6) points outwards the CyD cavity) is less
stable than an anti-rotamer (gt - -HO(6) points inwards the CyD cavity).



" TIAPAPTHMA 11

CH/p Interactions as Demonstrated in the Crystal Structure of Host/Guest

Compounds. A Database Study
Hiroki Takahashi, Sei Tsuboyama, Yoji Umezawa, Kazumasa Honda and Motohiro
Nishio
Tetrahedron 56 (2000) 6185-6191

CH/r interactions:

O: centre of plane.

C' and C% nearest and second nearest sp>-carbons, respectively, to H.
: dihedral angle defined by C'OC? and H C'C? planes.

0: angle HXC?

Dpin: H/m-plane distance (H/1)

D.m: interatomic distance (H/Cl)

Diin: distance between H and line C'C? (H/J)

Dmax=3.005 A

Region 1 Region 2 Region 3
Dpln < Dmax DIin < Dmax Datm < Dmax
6 < 60° 0 <60° 0 <60°

90° < |o| < 130° 50° < | < 90°( ¢: HCI)

(a) (b




