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atoms is changed, /-lysergic acid diethvlamide (I-l,SI)) is ,,btaim,d.

This (Fornmhl 11) is a mirror ,.'nm_e of I,SI). If the spatial arrant4e-

merit of the substituent groups in d-I,SD is modified only at C 8, a

compound is obtained which is designated as d-iso-l,S1) (Formula Ill).

If onh' the substituent groups at C 5 in d-I,SD are changed, a com-

pound is obtained which is designated as 1-iso-I_Sl) (Formula IV).

This is a mirror inmge of d-iso-LSD (Formula 111).

TABLE I

Variations in the acid amide group of the LSD molecule.

Amides of d-lysergic acid (CI_HtsN2.COR) prepared for pharmacological investigation

R d-lysergl¢ tl:kl R d-tysergic acid

/ H / CH3
amide _ N _. / CH_ methyl-isopr_pyI-_mide

N_. H CH_cH3

fCH3

-- N_H/" methylamlde _N_ cH_CH3 ( + )°methyl-(_-phenyl)-CHa _. isopropyl-amide
CH:_CsH5

/. CHz CH3
N2tt_ ethylamide _ diethylamide (LSD 25)

_'CH2 CHa _ N _' CH.., CHa

f CH_ CH3
/ H propylamido _ N _. ethyl-propyl-sraide

w N_ (CH2_ CtIa {Ctt:_ CH3

/ H /(CH_)_ CHa
N butylamide _ N di-n-propylamide

_" (CHub CH3 _" (CH_-)_ CH3

/CH3
_CH_.

t IT. _ N " CH3 di-iso-propylamide
amylamide _ /CH3

N _ (CH2)t Clt3 CH _C Ha

N/It f(CH:)3 CH3
hexylamide _ N _ di-n-butylamide

(CH2)_ CHa (CH._h CH_

N_ H heptylamide _ N / CH_-_i H2 pyrrolidide
"_ (CH2)_ CH3 _CHr--CH2

CH_ dimethylamide / CH2--CH
N _. CHa _ N _, CH2__CUH pyrrolinide

c / CH_--CH=
_N _ Hs n,ethyl-ethylamlde --N_. _CHz .piperldide

CH= CHI CH.o----CH2

/ CH2--CH2
_N _CH_ methyl-propylamide _N ,_ _O morpholide

_' (CH=h CH_ CH2-.-CHz

LSD has the natural configuration of lysergic acid, i.e., the same

spatial arrangement as the lysergic acid residue in the natural ergot

alkaloids, d-iso-LSD is readily obtained from d-LSD by rearrange-

ment, whereas /-lysergic acid, /-iso-lysergic acid and the correspond-
ing diethylamides are synthetic products which can only be obtained
by complicated chemical procedures.
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A trial on myself and on one coworker, under medical supervision,

of tim stereoisomcrs of LSD led to the following findings:

/-I,SD, ill doses up to 500 micrograms, produced no LSD-like symp-

toms. Al)ovc 5(X) micrograms, very slight drowsiness was noted."

d-iso-LSl), in doses up to 250 micrograms, was completely without
('tf('ct.

/-iso-l,Sl), in (l()s('s u1) to 5(X) micrograms, also proved to have no

: I-l_Sl) was sul)s(.qu(,ntly investigated elsewhere for its mental effects on human
I)('int_s. In normal sld)j('cts who had I}la(le a marked response to 25 ttg- LSD doses
()f 100 _,_./-I,SI) w(,n, v,'ithout _.liect.
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mental ettects. After the iu_estion of 500 mic'ro_rams, only mild
nausea ivas ilot(,(l,

As both persons participating, in this study (the _mthor and his
assistant) had previously had a very marked response to 2,0 micro-

grams of I,SD, it would appear that the three stereoisom('rs of I,SD

are at least fifteen to thirty times h'ss active than d-lyser_ic acid

diethylamide.

More extensive studies in human beings, usin_ inert'asin_ doses

would be necessary to (letermine whether ther¢' art' (l_lalitativ¢ ' and

quantitative differences between the three rel_ttivelv inactive isomers

by comparison with /1-1ysergic acid diethvl_m_ide, l l¢)wever, these

preliminary studies clearly show that the mental el[ects of I,SI) are

highly stereospeeifie.

The dependence of pharmacological action on the co,figuration of

asymmetric compotmds has been repeatedly observed, not t)nlv with

drugs having central actions but also with those causin_ peripheral

actions. For example, l-hvoseine is sixteen to eighteen times more

active than d-hyoscine in inhibiting the vagus and s_tlivarv _lands (1);

the action of levorotatorv adrenaline on sympathetic nerve endings in

blood vessels is twelve to fifteen times more powerful than that of

(+)-adrenaline (1); the central el[cots of dextrorotatorv desoxveph_-

drine and of levorotatory desoxyephedrine are in the ratio of 90 : 16 (4).

The observation of a stereospeeific effect among the I,SD isomers

adds to the previous findings th(' demonstration of stereospecificity

for a hallucinogenic substance.

It is perhaps no coincidence but of deeper l)iologieal significance

that of the four possil)le isomers ()f I,S1), only one, which corresponds

to natural lysergie acid, causes 1)r()nomle('d mental el[ects. Evidently

the mental functions (if the ]mm:m organism, like its bodily fimetions,

are particular]y sensitive to those substances which possess the same

configuration as naturally occurring c'Oml),)unds of the vegetable

kingdom.
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