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Immmom:xiulators are drugs that enhance or suppress 
:!mrn.me respcnse. Suppression of :!mrn.me response is a 
requirement for the successful transpla~t of tissues and 
organs from genetically different sources. Enhancement 
of :!mrn.me respcnse is required in the treabrent of 
tumors and use of vaccines. A variety of 
:!mrn.mom:xiulators are used but so far no rationale has 
been provided as to how these agents work. An 
investigation of the crystal structures of these drugs 
is l.IDdertaken as a first step in the l.IDderstanding of 
immunamodulators. Levamisole is a synthetic derivative 
of tetrarnisole that is widely used as an antheLmintic 
drug in humans and w-urrals. In humans it restores
delayed hypersensitivity reaction in cancer patients and 
is used in the treabrent of breast cancer. Crystals of 
levamisole. HCl are orthorhombic, P2 1 2 1 2 1 , a=5.915(1), 
b=12. 934 Cll, c=l4. 690(1) A, Z=4, D.=l. 42 g an- 3 CAD4 
data, structure from MDLTAN80, final R 0.027. The 
1rn1dazolothiazole ring is planar and has a dihedral 
angle of 31". with respect to the phenyl ring. The 
nitrogen, N( 1), of this ring is protonated and the 
crystal structure is stabilised by a N-H ... Cl hydrogen 
bond. There is a short inte:z:rrolecular S ... Cl contact of 
3. 296 A in the structure. Levamisole is supposed to 
function like 1rn1dazole in controlling cyclic nucleotide 
levels in lymphocytes that affect their function and 
induce immune-regulation. Azirrexon [ 2-cyanaziridinyl-2-
ca...--barmyl-azirtdinyl-1-propane l is an immuno-stimuJ.ant 
which shows therapeutic effects in tumor models, 
enhances T-lymphocyte transformation in vitro. In 
cancer patients it increases blood active T-rosettes, 
increases the T4/T8 ratio and is used in the treatment 
of rrelanana. Crystals of Azirrexon are triclinic, soace 
group P1, with a=6.342(2), b=6.804(1), c=13.106(2)- J.., 
a=75.17(1), ~=89.17(2), 1~83.26(2)", Z=2, D==1.18 g 
an- 3 , CAD4-data, structure from MULTAN80, final.R 0. 057. 
There are two azirrexon rrolecules in the crystal 
structure which differ significantly in the relative 
orientation of their aziridine rings. The configuration 
of the ring nitrogen is pyramidal and the rrean C-N and 
c-c bond lengths are 1.461 and 1.494 1\. respectively. 
The 100lecules are linked by hydrogen bonds involving the 
amino group as donor and the cyano nitrogen and the 
carbonyl oxygen of the other Jrolecule as acceptor. The 
aziridine rings are :!lrplicated in the immune response 
producing a T-cell enhancement. Perphenazine is used as 
an anti-aretic agent and is used in the treabrent of 
psychotic disorders. Crystals of this drug are 
triclinic, ~ce group P1 with a=8.131(1), b=11.880(8), 
c=12.109( 8) A, a=60. 81 (4 l, ~=89. 4 (4 l, 1=89. 9 (4 l, Z=2, 
D. =1. 31 g an- 3 • Structural studies of this drug as well 
as Frentizole and triflouperazine are in progress. 
Tha:nks to Boehringer Mannheiln for the gift of the 
s~les of azirrexon. W:>rk supported by liCS IN 54W8, 
N.Y. State Department of Health and in part by NIH 
GM-24864. Thanks are due to Irrf surnrer students Tom Lou 
and Christopher Wood for taking part in these studies. 
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Several models have been proposed to describe the 
mechanism of action of cardiac glycosides on Na+, K+ 
-ATPase (R. Thomas et al. , Supp. I Circ. Res. 46, 
167-172 (1980); K.R. Repke et al., Sci. Phann. Proc.,-r, 
39-57 (1966)). The understanding of the conformation of 
cardiac glycosides is an :!lrportant step towards the 
understanding of mechanism of its action. We have been 
studying the conformation of these glycosides in 
crystalline state using x-ray crystallographic 
techniques. As part of our project, we report here the 
results of our studies on the biosides of digitoxigenin 
1, gitoxigenin 2 and digoxigenin 3 & 4. The feature of 
the st~roid nucleus is s1rn1lar except on the D-ring. 
The D-ring conformation of l is between a 13a, 14~ half
chair; 2 is a 13~ envelope; 3 is a distorted 15a 
envelope; 4 is a 14~,15~ half-chair. The hydroxyls, the 
carbonyl airl the solvents are involved in H-bonding 
which combined with the D-ring conformation seem to have 
an effect on the orientation of the lactone ring and the 
sugar. 
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