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Preparation of a New Immunosuppressant, 4,5-Bis(aminomethyl)acridine 

F. K. Hess* and P. B. Stewart 

Pharma Research Canada Ltd., Pointe Claire, Quebec, Canada. Received August 23, 1974 

4,5-Bis(aminomethyl)acridine, useful as an immunosuppressant, was prepared in 31% overall yield by the reaction of 
acridine with N- (hydroxymethyl)phthalimide and subsequent decomposition with excess 6 N HCI. The drug was 
found to produce a suppression of the humoral antibody response comparable to several known immunosuppressive 
agents. 

Cer ta in acridine derivat ives have been shown to have im
munosuppress ive proper t ies . 1 ' 2 In the course of s tudies on 
new compounds which can alter the i m m u n e response and 
avoid t he d isadvantages of drugs now in use, 3 we have syn
thesized and screened the t i t le compound . 

•2HC1 

NH.CH, CHoNH, 

1 

As can be seen from Table I, the compound in the maxi
m u m to lera ted doses produced a suppress ion of the humo
ral an t ibody response comparab le to several of t he known 
immunosuppress ive agents . Significant reduct ion in the 
plaque-forming cells (PFC) followed t he in vivo adminis 
tration, both by the intraperitoneal and oral route. 

Chemistry. Initially, the bis(aminomethyl)acridine was 
obtained from the 4-aminomethyl derivative, which in turn 
had been prepared earlier by a novel route from acridine 
under the conditions of the Tscherniac-Einhorn reaction.4 

However, it could be obtained more conveniently from acri
dine and an excess of the Tscherniac-Einhorn reagent (see 
Experimental Section). The structure was confirmed by el
emental analysis and the nmr spectrum. 

Biological Testing. The compounds were tested for 
their immunosuppressive properties by the hemolysin 
plaque-forming cell (PFC) test as described by Jerne/ ' A 
group of six mice were used for the test and control groups 
and the results of the drug-tested group were expressed as 
the mean percentage suppression of the total PFC/spleen 
as compared to the untreated immunized controls. All de
terminations were done in triplicate. 

The question of dosage is difficult for immunosuppress
ive agents. For the known compounds with extensive phar
macological data, the dosage was chosen after reference to 
the published literature.6~8 In the case of the new com
pounds with only limited toxicity data, it was chosen with 
reference to the acute LD50 and was, therefore, somewhat 
arbitrary. Usually we chose 20% of the acute LD50 by that 
route with a maximum single dose of 200 mg/kg if not 
found toxic on repeated application. 

Experimental Section 

Melting points were obtained on an Electrothermal melting 
point apparatus. Nuclear magnetic resonance spectra were record
ed on a Varian T-60 instrument in the solvent stated with tetra-
methylsilane (TMS) as an internal standard. Microanalyses were 
performed by Micro-Tech Laboratories, Inc., Skokie, 111., and 
agreed with the theoretical values to within ±0.4%. 

4,5-Bis(aminomethyl)acridine (1). Into 500 ml of concentrat
ed H2SO4, cooled to 10-15°, iVrhydroxymethylphthalimide (177 g, 
1 mol) was introduced in small portions. After the compound was 
dissolved, acridine (90 g, 0.5 mol) was gradually added and the 

T a b l e I . P laque-Forming Cell (PFC) Tes t in Mice 

Compound 

4 , 5 - B i s ( a m i n o m e t h y l ) -
ac r id ine 

3 ,6 -Diaminoacr id ine 
3 - M e t h y l - 3 - h y d r o x y - 1 -

( />- i sopropy lca rbamoyl -
phenyDtr iazene 

Cyclophosphamide 
Aza th iopr ine 

6 - M e r c a p t o p u r i n e 
Ant i lymphocyte s e r u m 

Dose, i 
(day -

day 

10 
75 

100 
200 
150 
200 

100 
35 
50 
50 

mg/kg 
- 1 to 

+3) 

3 m l / k g 

Route 

ip 
po 
po 
po 
ip 
po 

ip 

ip 
po 

ip 
ip 

' t supp res s ion of 
total P F C / s p l e e n 

± S.E.M. 

88 ± 4.4 
66.6 ± 8.6 
86 ± 3.7 
20 ± 5.8 
96.6 
96.0 

99.9 ± 0.02 
39.2 ± 10.2 
59.0 ± 20.0 
44.0 ± 9.5 
98 ± 0.4 

LD50 ± S.E.M., m g / k g 

54 ± 9 ip 
> 1 0 0 0 po 

> 1000 po 
2505.4 ± 87 ip 
2747.0 ± 112 po 

210 sc 

350 sc 
100 sc 
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mixture was then stirred 1 week at room temperature. The dark 
solution was poured in a thin stream on 2 kg of ice and treated 
with 2 1. of concentrated NH4OH solution (28%). After filtration 
and washing with H 2 0 , the wet precipitate was dissolved in 2 1. of 
CHC13. The CHCI3 solution was dried (Na2S04) and the volume 
was reduced to approximately 1 1. On cooling and subsequent fil
tration, 122 g of 4,5-bis(phthalimidomethyl)acridine was obtained 
as a whitish powder: mp 285-287°. From the filtrate a second crop 
of the same material was obtained after chromatography on silicic 
acid. Elution with benzene-ethyl acetate (95:5) afforded 14 g (total 
yield 136 g, 54%). 

The 4,5-bis(phthalimidomethyl)acridine (136 g, 0.27 mol) was 
refluxed for 20 hr with 8 1. of 6 N HC1, then cooled to 0°, filtered, 
and washed with H 2 0. The precipitate was suspended in 200 ml of 
MeOH, warmed to reflux, and then cooled to 10°. After filtration 
the yellow crystals were washed with MeOH to yield 49 g (58%) of 
crude material. An analytical sample was prepared by crystalliza
tion from water: mp >350°; pmr (DMF-d 7 -D 2 0) 5 4.8 (s, 4, 
ArCH2N), 7.8 (comp m, 6, H-l , H-2, H-3, H-6, H-7, H-8), 9.1 (s, 1, 
H-9). Anal. (Ci5H15N3 • 2HC1) C, H, N, CI. 

The Treatment of Parkinsonism with L-Dopa. By John Marks. 
American Elsevier, New York, N.Y. 1974. vii + 165 pp. 16 x 24 
cm. $11.25. 

The book is a compilation of reprints or translations of 12 
"classical and original" papers, tracing the development of the 
use of levodopa in Parkinsonism, beginning with James Parkin
son's 1817 essay on shaking palsy. The choice of the landmark 
contributions to the subject is defensible, although workers in the 
field might challenge the omission of other equally influential 
contributions. Some of the chapters are prefaced by an italicized 
brief historical outline or by a short interpretation of the findings 
described in the paper following. The book concludes with a terse 
italicized listing of "Further Problems" and a 3% page appendix 
on current views on the clinical use of levodopa (unreferenced). 
While publication of the compilation of these 12 papers may be 
defended on the basis of historical value, all of them have ap
peared in print previously, and all are well known and are readily 
accessible in the original to the scientific community. The contri
bution of the author-editor-compiler (this reviewer is uncertain 
as to the proper designation) to the book seems minimal and, 
overall, the volume does not impress this reviewer as being useful 
or needed, either by active workers in the field or by those who 
might wish to gain knowledge of an insight into Parkinson's dis
ease. Proofreading of the book has not been rigorous, as evidenced 
by misspelling of "vitamin" in the Index, p 165. 

Division of Medicinal Chemistry Joseph G. Cannon 
and Natural Products 

College of Pharmacy, The University of Iowa 
Iowa City, Iowa 52242 

Organic Reactions. Volume 21. William G. Dauben, Editor-in-
Chief. Wiley, New York, N.Y. 1974. vii + 417 pp. 14.5 X 23 cm. 
$22.50. 

This volume follows the pattern previously established with 
each chapter containing a discussion of selected reactions and their 
mechanisms followed by tables listing reactants, conditions, prod
ucts, and the references for specific reactions in each general cate
gory. Both chapters of volume 21 discuss methods for the synthesis 
of fluorine-containing compounds. The titles of these chapters are 
"Fluorination by Sulfur Tetrafluoride" and "Modern Methods to 
Prepare Monofluoroaliphatic Compounds." 

f Unsigned book reviews are by the editorial staff. 

References 

(1) R. S. Farr, J. S. Samuelson, and P. B. Stewart, J. Immunol., 
94,682 (1965). 

(2) L. D. Zeleznick, J. A. Crim, and G. D. Gray, Biochem. Pharma
col., 18,1823 (1969). 

(3) D. Schmahl and H. Osswald, Arzneim.-Forsch., 20, 1461 
(1970). 

(4) F. Hess, E. Cullen, and K. Grozinger, Tetrahedron Lett., 2591 
(1971). 

(5) N. K. Jerne, A. A. Nordin, and C. Henry, "Cell-bound Anti
bodies," B. Amos and H. Koprowski, Ed., Wistar Institute 
Press, Philadelphia, Pa., 1963, p 109. 

(6) F. K. Hess, P. B. Stewart, G. Possanza, and K. F. Freter, Ger
man Offen. 2,208,360 [Chem. Abstr., 79,146271a (1973)]. 

(7) J. L. Amiel and J. F. Dore, "Advances in Transplantation," J. 
Dausset; J. Hamburger, and G. Mathe, Ed., Williams and 
Wilkins, Baltimore, Md., 1968, p 163. 

(8) F. M. Dietrich, Int. Arch. Allergy Appl. Immunol., 29, 313 
(1966). 

How Modern Medicines are Discovered. Edited by Frank H. 
Clarke. Futura, Mount Kisko, N.Y. 1973. ix + 177 pp. 15.5 x 23 
cm. $10.00. 

This is a book which is somewhat difficult to place in a cate
gory, either by content or by style. It does not fit the classifica
tion of a monograph or a journal, is not really a textbook, and yet 
its emphasis is more than historical. The editor and authors have 
attempted to tell the story of how new medicinal agents are de
veloped, from the point of view of the medicinal researcher. They 
have chosen to go about this task by utilizing the rich historical 
framework from which the medicinal sciences have grown, by at
tempting to communicate the rewards and excitement as well as 
the disappointments which many have known during the progress 
of their work. They have also made every effort to highlight and 
put into perspective the considerable scientific insight and tech
nological developments which have grown over the years. In my 
opinion, they have succeeded admirably. 

The book begins with a chapter bearing the same title as the 
book, in which the editor eloquently describes the entire process 
involved in the creation of a new drug, from the initial concept to 
the final clinical trials. The interdisciplinary nature of the process 
is emphasized throughout. From this point, the story unfolds into 
chapters on the development of specific classes of medicinal 
agents, chosen mainly for their illustrative elegance. Chapter 2 
relates the developments of the natural antibiotics, from the dis
covery of penicillin and chlortetracycline, through the testing 
methods to biosynthetic and chemical modifications. The third 
chapter is devoted to developments in the area of analgetics, 
again scanning the spectrum, this time from morphine to aspirin. 
Brief sections on narcotic antagonists and the development of the 
rational approach to analgetic drug design are also presented. 

The fascinating story of the sulfa drugs is treated in chapter 4, 
from their origins in the dye industry to their use as antibacteri
a l , diuretics, and antidiabetics. Chapter 5 deals with the pro
gressive relationship in the early research in the areas of antima
larials and antihistamines which led to the discovery of the tran
quilizers and antidepressants, represented best by the discovery 
of chlorpromazine. The chapter concludes with a short discussion 
of the function of the brain amines, particularly as related to 
mental illness and Parkinsonism. Chapter 6 contains a discussion 
of hormones and their analogs, touching on such topics as contra
ception and the sex hormones, steroidal antiinflammatory agents 
and other corticosteroids, and the polypeptide hormones insulin, 
ACTH, and oxytocin. 

The next chapter is nominally concerned with the chemical 
transmitters in both the sympathetic and parasympathetic ner
vous system. The authors have approached the topic from a very 
current viewpoint, that of antihypertensive therapy. The balance 
in the autonomic nervous system is clearly, if somewhat simply, 
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