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W I T H  the  m a n y  rev iews  tha t  have  appea red  in r ecen t  years  
on  the re la t ionsh ip  b e t w e e n  s t ruc tu re  and  ac t lw ty  for  hal- 
luc inogenic  agen ts ,  and  wi th  so few inves t iga to rs  now work-  
ing in this  area ,  re la t ively  little new in fo rmat ion  is ava i lab le  
H o w e v e r ,  m o d e s t  gains are be ing  made  in our  u n d e r s t a n d i n g  
of  this  a r ea  The  ne t  resul t  is tha t  we have  a fair ly good 
knowledge  o f  the  types  of  s t ruc tura l  changes  tha t  can  be  
made  wi th in  all the  c lasses  of  L S D - h k e  ha l luc inogens  On 
the  o t h e r  hand ,  It is not  k n o w n  why  act iv i ty  v a n e s  in the  way 
it does  for  these  s t ruc tura l  modi f ica t ions  F o r  mos t  t he re  is 
little u n d e r s t a n d i n g  of  w hy  a par t i cu la r  s t ruc tu re  change  af- 
fects  ac t iv i ty  

As one  of  the  first  p r e s e n t a t i o n s  in this  s y m p o s m m ,  an  
a t t empt  will be  made  to bne f ly  s u m m a r i z e  wha t  Is k n o w n  
abou t  the s t ruc tu re - ac tw l ty  re la t ionsh ips  of  ha l luc inogens  
In addi t ion ,  some  new f indings  will be  no ted ,  especia l ly  wi th  
regard  to r e c e n t  work  in our  l abora to ry  with N - s u b s t i t u t e d  
n o r - L S D  de r iva t i ve s  

It is eas ies t  to s u m m a r i z e  s t ruc tu re -ac t iv i ty  re la t ionsh ips  
based  on  c o m p o u n d  type,  cons ide r ing  in o rde r  the  
p h e n e t h y l a m l n e s ,  t r yp t amines  and  the  e rgol tnes  T h e r e  is no  
par t i cu la r  r e a s o n  for  cove rage  in this  par t icu lar  o rde r  e x c e p t  
tha t  the  p h e n e t h y l a m t n e s  have  been  the  mos t  syn the t i ca l ly  
access ib le  and  have  the re fore  b e e n  s tud ied  in g rea te r  detai l ,  
at leas t  f rom the  medic ina l  c h e m i s t ' s  poin t  of  v iew 

PHENETHYLAMINES 

This  large c lass  of  ha l luc inogen ic  c o m p o u n d s  has  evo lved  
out  of  the  p ro to type  s t ruc tu re  of  mesca l ine  (Fig 1), a nat-  
ural ly occur r ing  s u b s t a n c e  tha t  had  b e e n  s yn t he s i zed  as 

ear ly as 1919 [29] The  evo lu t ion  of  the subs t i tu t ed  
p h e n e t h y l a m l n e s  f rom m e s c a h n e  has  focused  on  four  ma jo r  
a reas  tha t  inc lude ,  (a) o r i en t a t i on  of  a romat i c  r ing sub- 
s t l tuents ,  (b) a lkyla t lon  of  the  side cha in ,  (c) a lky la t lon  of  the  
amino  group,  and  (d) c h a r a c t e r  of  the  a roma t i c  subs t l t uen t s  

The  effects  of  mesca l ine  are  very  s imilar  to those  of  LSD,  
but  it is a c o m p o u n d  of  ve ry  low po t ency ,  and  requ i res  a 
dosage  in the  h u n d r e d s  of  ml lhgrams  to p roduce  an "e f f ec -  
t i v e "  in tox ica t ion  H o w e v e r ,  wi th in  a h is tor ica l  con t ex t ,  
mesca l ine  mus t  be  v iewed  as one  of  the  more  i m p o r t a n t  of  
the  " c l a s s i c a l "  ha l luc inogens  

The  p h e n e t h y l a m l n e s  can  be  c o n s i d e r e d  to fall into two  
genera l  c lasses ,  t hose  wi th  the  3,4,5-trisubstl tUtlOn pa t t e rn  
seen  in mesca l ine ,  and  those  wi th  a 2 ,4 ,5- tnsubs t l tUt lon  pat- 
te rn  The  p o t e n c y  of  some of  the  c o m p o u n d s  m the  la t ter  
ca tegory  has  in some cases  e x c e e d e d  that  of  mesca l ine  by 
near ly  th ree  o rde r s  of  m a g m t u d e  A l though  these  are the  two 
major  types  of  biological ly  in te res t ing  ha l luc inogen ic  
p h e n e t h y l a m l n e s ,  cer ta in  m o n o  and  d l subs t i tu t ed  ana logues  
are also ac t ive  

Wi th in  b o t h  c lasses ,  N-a lky la t lon  or  N ,N-d la lky la t lon ,  
with  only a few excep t ions ,  d ramat ica l ly  a t t enua t e s  ac t iv i ty  
L ikewise ,  the  side cha in  is sens i t ive  to modi f ica t ion ,  al- 
t hough  one  f inds tha t  the  mos t  p o t e n t  c o m p o u n d s  all pos ses s  
a me thy l  a t t a c h e d  to the a lpha  side cha in  c a r b o n  The  side 
cha in  can  also be Incorpora ted  into a cyc lopropy l  ring to give 
r ing-subs t i tu ted  t r a n s - 2 - p h e n y l c y c l o p r o p y l a m i n e s  S te reose-  
lec t lv l ty  for  b o t h  types  of  t r a n s f o r m a t i o n s  is o b s e r v e d  T h a t  
is, for a lpha  me thy l  group in t roduc t ion ,  the  more  ac t ive  
e n a n t l o m e r  p o s s e s s e s  the  R - ( - )  abso lu te  conf igura t ion  (Fig 
2) [26,28] Fo r  the  one  example  whe re  a t rans-2-  
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H3CO NH2 
HaCO"-"  

OCHa 
FIG 1 The structure of mescahne 

H 3 C O ~ N H 2  

RO""~ 
OCH3 

R =Et ESCALINE 
R --Pr PROSCALINE 
R=iPr ISOPROSCALINE 

FIG 3 The structures of escallne, proscahne and lsoproscallne, 
three homologues of mescahne that have been modified at the 
4-position to yield compounds that are more potent than mescahne 

H~...'NH2 H~NH 2 
H a C O ~  H3CO,,,~'~ H 

H3C ~../~'-OCH3 H3C ~f"~-~OCH3 
FIG 2 The more active enantlomers of l-(2,5-dlmeth- 
oxy-4-methylphenyl)-2-ammopropane (DOM) (left structure) and 
2-(2,5-dlmethoxy-4-methylphenyl)cyclopropyl amine (right struc- 
ture) have the R and IR,2S absolute configurations, respectively, as 
shown 

R o ~  

FIG 4 Based on the out of plane geometry of the 4-methoxy of 
mescabne, and the increased potency of escahne and proscahne, it ~s 
suggested that any hydrophoblc site on the receptor at this posztmn 
may have a geometry which is "normal" to the plane of the aromatic 
ring binding s~te 

pheny lcyc lopropy lamme was studied as its enant tomers ,  the 
IR,2S-(-) compound  also proved  to be more act ive (Fig 2) 
[18,22] H o w e v e r ,  the addit ion of  methyl  groups to the cyclo- 
propane ring abolished act ivi ty  in animal models  [13], as 
did expans ion  o f  the ring to a cyc lobutane  [19] Alkyla tmn of  
the side chain at the beta  posit ion,  or  alkylation at the alpha 
postt lon with a group larger than methyl  (i e ,  ethyl,  propyl,  
etc ) also abol ished act ivi ty  [1, 25, 30] 

Fur the rmore ,  a fact noted but not  satisfactorily ex- 
plained,  addit ion of  an alpha methyl  to 3,4,5-tnsubst l tuted 
compounds  increases  act ivi ty only about  two-fold from the 
parent  phenethylamlne ,  while a stmllar addit ion to 2,4,5- 
tnsubst i tu ted  compounds  can t ransform an inact ive com- 
pound into one with about  twenty  t imes the po tency  of  mes- 
cahne [27] The alpha methyl  clearly has greater  impor tance  
in the 2,4,5- tnsubst l tuted series than in the 3,4,5-series 

It is now also fairly well established that opt tmum act ivi ty  
resides in compounds  with 2,5- or  3 ,5-dimethoxy sub- 
Stltuents Rep lacement  o f  me thoxy  by e thoxy at these posi- 
t ions abolishes or  dramtical ly a t tenuates  act ivi ty  In 2,5- 
dlsubsti tuted compounds ,  an e thoxy or  methyl thio  group ~s 
bet ter  tolerated (1 e , less loss of  act ivi ty  occurs)  at the 
5-posttion than at the 2-position [15] In 3,4,5-trlsubstltuted 
compounds  an e thoxy or  alkylthlo can be tolerated e i ther  at 
the 3- or  the 5-position, but not  both,  with some retent ion of  
act ivi ty [14] 

The unique feature of  all the phenethylamlnes  is the de- 
pendence  of  act ivi ty on the type of  subst l tuent  at the 
4-position Fo r  example ,  rep lacement  of  the 4-methoxy of  
mescal ine with an e thoxy (Escal ine,  Fig 3) results in nearly 
an order  o f  magni tude increase in oral act ivt ty It seems 
doubtful that thts is simply due to more favorable  blodls- 
tr lbution,  since the 4-n-propoxy homologue  (Proscahne,  Fig 
3) is slightly less act ive  than escahne  The 4- isopropoxy de- 
r ivat ive has po tency  comparable  to escahne or proscahne  

All of  these,  however ,  have octanol-water  partition coeffi- 
cients lower  than the most  act ive compounds  m the 2,4,5- 
tr lsubstl tuted series It has been proposed  that this enhanced 
activity may be due to a favorable  interaction with a 
hydrophobic  region of  the receptor  [21] Based on the out- 
of-plane geomet ry  for the alkoxy substl tuent m mescal ine 
[4], this potential  hydrophobic  site has been illustrated as 
c o i n o d e n t  with a plane normal to the plane of  the aromatic 
ring, as shown below in Fig 4 [18] 

An interest ing variat ion of  this occurs  with 2,4,5- 
tnsubst i tu ted compounds  Clear  increases in act ivi ty occur  
as the 4-substi tuent is varied from H, to OCH~, to CH~ or 
longer  alkyl groups or  to alkylthlo or  halogen (Fig 5) How- 
ever ,  one does not  see an increase in act ivi ty when the 
4-substi tuent is an alkoxy larger than methoxy  It has been 
argued that this may be due to the tendency of  the oxygen to 
over lap  its n-electrons with the aromatic  pl system, which 
forces the alkoxy group to lie coplanar  with the aromatic  ring 
[2] This,  in turn, might force the alkyl port ion of  the a lkoxy 
to protrude into a s tencal ly  restr icted region of  the receptor ,  
whereas  ideally it must be twisted out of  plane, as noted 
above  

The 4-substl tuent can probably fill several  roles First,  it 
can enhance  general  hydrophobic l ty  and lead to a more 
favorable  penetra t ion of  the central  nervous  system [3] Sec- 
ond, this locat ion is a site for oxidat ive metabol ism such as 
aromatic  hydroxylat lon,  O-dealkylat ion,  etc The presence  
o f  a slowly metabol ized group,  for example  ethyl or  halogen, 
will retard c learance of  the compound  from the body and 
prolong biological half-life A third role is that of  giving the 
molecule  a hydrophobic  " a p p e n d a g e "  which Is suitably 
placed for interact ion with a postulated hydrophobic  region 
of  the recep tor  [21] There  may even  be a more critical func- 
tional aspect  than these,  since it appears  that the simple 
presence  of  a 4-substi tuent enhances  act ivi ty m a noncon-  
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OCH3 ~ NH2 

R , ~  CH3 

OCH3 

R = H 2 ,5 -DMA 

R = OCH3 TMA-2  

R = CH 3 DOM 

R = Br DOB 

R = iBu DOIB 

R =secBu DOSB 
FIG 5 The structures of a series of 4-substituted 2,5- 
dtmethoxyamphetamme homologues With the exception of the last 
compound m the series (DOSB) all of these have been found to be 
active as hallucinogens m man 

! I 

H 

R R' 

H H TRYPTAMINE 

5 -OH H SEROTONIN 

H CH 3 DMT 

H CzH5 DET 

4 -  OH CH 3 PSILOCIN 

4-OPO3H CH3 PSILOCYBIN 

FIG 6 A comparison of the structures of several hallucmogemc 
tryptamme derivatives w~th tryptamme and serotonm 

tmuous way [7] One final point to note is that the 
4-substl tuent cannot  be bulky or  branched Among  alkyl 
substl tuents,  an n-propyl  gives op t imum activity,  but an 
lsopropyl  is considerably less act ive,  while a ter t iary butyl 
group seems to abolish act ivi ty [18] Branching or  bulk is 
most  deleter ious when it is direct ly adjacent  to the aromatic  
ring For  example ,  when the 4-substi tuent IS an isobutyl  
group (Fig 5), act ivi ty is largely retained,  but with the iso- 
meric sec-butyl ,  activity is found to drop dramatical ly  [24] 

Thus,  one can see that quite a lot is known about  the 
s t ructure-act ivi ty  requirements  of  phene thylamlne  hal- 
lucinogens Why some of  these exist is not entirely clear  
One can imagine an empirical ly deve loped  receptor  model  
that would be complementa ry  to these findings, but it is dif- 
ficult to envis ion how such a model  would apply to a particu- 
lar receptor  sys tem Although there is speculat ion as to how 
phenethylamlnes  and t ryptamines  can bind to the same re- 
cep tor  [18] there is no hard ev idence  to support  these ideas 
A major  problem for medicinal  chemists  s tudying hal- 
lucinogenic  phene thy lammes  has been the lack of  well- 
character ized m w t r o  systems for assay It is difficult, if not  
impossible ,  to clearly define molecular  requi rements  for re- 
cep tor  interact ions when the best  available models  are be- 
havioral  paradigms in whole animals One has great  difficulty 
dissect ing out the contr ibut ion that each molecular  modlfi- 
cauon makes to intrinsic activity, efficacy, pharmacoklnetics,  
e t c ,  when the whole animal is used, and used in a way 
where  the response  to be measured  is ill-defined at best  

To compl ica te  mat ters  further,  it is clear  that 
phenethylamines  may interact  with a var ie ty  of  neurotrans-  
mltter sys tems,  having effects on t ransmit ter  uptake,  stor- 
age, and release 

TRYPTAMINES 

Hallucinogenic  t ryptamines  are also naturally o c c u m n g  

substances  that have a long folklonc use by native popula- 
tions Tryptamine  i tself  (Fig 6) serves  as the basic structural  
unit for  the neurot ransmlt te r  serotonln (Fig 6) The  hal- 
lucinogenic act ivi ty of  a var ie ty  of  substi tuted t ryptamines  
has reinforced the idea that interact ion with serotonln recep- 
tors is a major and important  componen t  of  the mechanism 
of  act ion 

General ly ,  N,N-dia lkyl t ryptamlnes ,  such as N , N -  
d lmethyl t ryptamlne  (DMT), N ,N-d le thy l t ryp tamme (DET) 
or  5 -methoxy-N,N-d tmethy l t ryp tamIne ,  lack act ivi ty  when 
adminis tered by the oral route,  These  materials are more 
general ly smoked or, in native societies,  inhaled as snuffs 
The  lack of  oral ac twl ty  has been attr ibuted to rapid oxida- 
tive metabol ism,  presumably  in the hver  An Interesting ex- 
cept ion,  and one of  classical importance ,  is the oral act ivi ty 
of  psilocin and psi locybln It is known that the latter com- 
pound is hydrolyzed tn v t v o  to genera te  psl locm [11,12], the 
act ive species These  compounds  occur  together  as the 
act ive components  of  a number  of  species of  psychoac t ive  
mushrooms  They  were  first isolated by Hofmann  from 
P s d o ~ y b e  m e x u  a n a  [10], one of  a var ie ty  of  " s a c r e d  mush- 
rooms"  (Teonanacatl ,  or  flesh of  the gods) used by Indians m 
South Amer ica ,  pnncipal ly  the Aztecs  

In  v i t r o  receptor  binding assays have revealed  that psllo- 
cln has lower  affinity than certain t ryptamlnes  that are 
oxygena ted  at the 5-position [31] H o w e v e r ,  psllocln has 
some unique physlco-chemtcal  propert ies  which confer  it 
with good potency and act ivi ty when adminis tered orally 
First ,  for some reason it resists the type of  metabohsm that 
degrades o ther  N,N-dla lkyla ted  t ryptamines Second,  it 
seems to have some type of  ln t ramolecular  interact ion be- 
tween the 4-hydroxy and the side chain amino that lowers its 
baslcity and increases  lipid solubility so that passive entry in 
the central  nervous  sys tem is facili tated [17] 

Aromat ic  nng substi tution in the t ryptamlnes has not 
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R = H S -  ( + ) -  a - ME T H Y L T R Y P T A M I N E  

R=OCH 3 ( + ) - 5 - O M e A M T  

FIG 7 The biologically more potent enantlomer of alpha- 
methyltryptamme and 5-methoxy-alpha-methyltryptamlne has the 
S-(+) absolute configuration 

R = Me LSD 
R =Et ETHLAD 
R =n-Pr PROLAD 

R=Allyl ALLYLAD 
FIG 8 A comparison of the structures of some N(6)-alkyl-nor-LSD 
derlvatwes The propyl derivative is at least as potent as LSD in a 
rat assay, with the ethyl and allyl compounds being shghtly more 
active than LSD 

been nearly as rewarding as the work with the 
phenethylamines With the exception of ring-unsubstltuted 
compounds, and the 5-methoxy and 4-hydroxy (or phos- 
phoryloxy as m psdocybln) substltuents, no other ring- 
substituted compounds have been found active in humans, 
although only a few have been studied The receptor appears 
very sensitive to the nature and location of  substltuents in 
the aromatic ring 

A second structural feature that lends oral activity to 
tryptamines is the addition of  an alpha-methyl Alpha- 
methyltryptamlne (Fig 7) is an inhibitor of monoamine 
oxidase and is not a substrate for this enzyme [16] There- 
fore, this ploy effectively prevents the metabolism which is 
so characteristic of non-alpha-methylated tryptamlnes, and 
allows distribution to the sites(s) of action Animal studies 
have shown that it IS the (+) enantlomer of  both alpha- 
methyltryptamlne and 5-methoxy-alpha-methyltryptamine 
that is most active [5,6] In humans, a recent double blind 
study showed that the (+) isomer of 5- 
methoxy-alpha-methyltryptamlne was about 2-3 times more 
potent than the ( - )  enantlomer The (+) isomer had about 
twice the potency of the racemlc material (A T Shulgln, 
personal communication) Based on work with an asymmet- 
ric synthesis of these compounds, both (+) enantlomers 
possess the S absolute configuration, with stereochemlstry 
identical to that of S-(+)-amphetamine [20] 

Not surprisingly, since the alpha-methyltryptamlnes are 
not readily metabolized, they have a relatively long duration 
of  action The N,N-dlalkyl tryptamlnes, such as DMT or 
psllocin, have a rapid onset and a relatively brief action, with 
the effects of the former lasting no more than one hour while 
the effects of psilocln last 4-6 hours By contrast, the effects 
of  5-methoxy-alpha-methyltryptamlne can last 18-24 hours, 
while mescaline and LSD typically have a 10-12 hour dura- 
tion of action 

ERGOLINES 

The ergollnes can be viewed as rigid tetracychc tryp- 
tamlnes Within this class of  compound is found the semi- 

synthetic d-lyserglc acid dlethylamlde (Fig 8) (d-LSD), the 
most potent of the hallucinogenic drugs Since the discovery 
of its biological activity in 1943, thousands of studies have 
been reported in the literature Of the many structural mod- 
iflcatlons which have been made to the LSD structure, none 
had yielded a compound more potent than LSD itself This 
report will briefly describe some derivatives of LSD which 
do appear to have somewhat higher potency than LSD Gen- 
erally however, one of the unique features of LSD is that its 
biological activity is so highly dependent on the complete, 
Intact structure In the prior literature only one compound 
had been reported to be equlpotent to LSD, the N(l)-acetyl 
derivative [27], a molecule so labile to hydrolysis that it is 
cleaved to yield LSD and acetate by treatment with hot 
water Present evidence indicates that cleavage of the 
N-acetyl occurs m Vtl,O This compound is probably 
equlpotent to LSD on a molar basis simply because it serves 
as a prodrug to LSD Other structural modifications, such as 
replacement of the diethylamlde function with a variety of 
N-monoalkyl, N,N-dlalkyl, or N,N-cycloalkylamldes has led 
only to compounds with reduced activity [27] 

Parallel interest in our laboratory in the structure-actlvity 
relationships of dopamlne agonists led us to work on modifi- 
cation of the N(6)-alkyl substltuent in the lysergamldes At 
about the time we began this work, Nlwaguchl et al [23] 
published the synthesis of  several N(6)-alkyl-nor-LSD de- 
rivatives Subsequently, papers appeared which reported 
studies in the rat uterus and in the rabbit for some of these 
compounds [8,9] N(6)-n-propyl-nor-LSD appeared particu- 
larly interesting in view of the general enhancement of activ- 
ity that occurs when dopamlne agonlsts possess an n-propyl 
group attached to the basic mtrogen It was further desired to 
explore the limits of sterlc tolerance of the receptor(s) for the 
alkyl substltuent of lysergamldes 

Using rats trained to dlscNmlnate saline injections from 
0 08 mg/kg of LSD tartrate, the two-lever drug discrimina- 
tion paradigm was used to evaluate the stimulus properties of 
these drugs and the similarity of their cue to LSD The ED~,, 
values for LSD, N-ethyl-nor-LSD (ETHLAD), N(6)-n- 
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p r o p y l - n o r - L S D  ( P R O L A D ) ,  and  N(6) -a l ly l -nor -LSD (AL- 
L Y L A D )  were  30 8, 10 7, 28 4 and  9 5 nM/kg,  r e spec t ive ly  
Act iv i ty  d ropped  d ramat ica l ly  w h e n  the  alkyl was  an  isopro-  
pyl, n-buty l ,  or  2 -phene thy l  group Fur the r ,  n o r - L S D  was 
near ly  two  orders  of  magn i tude  less ac t ive  in this  a s say  t han  
was L S D  i tself  The  sha rp  d rop  in ac t iv i ty  in going f rom an  
n-propyl  to an  n-buty l  suggests  tha t  the  r ecep to r  c a n n o t  ac- 
c o m o d a t e  an  alkyl longer  t han  th ree  c a r b o n  a t o m s  The  
medic ina l  c h e m i s t ' s  adage  " e t h y l ,  propyl ,  bu ty l ,  fu t i l e"  
should  pe rhaps  ins tead  be " e t h y l ,  propyl ,  buty l  is futile w " 

The  o b s e r v a t i o n  of  p o t e n c y  c o m p a r a b l e  to,  or  g rea te r  
than  L S D  was of  grea t  in te res t  It s e e m e d  likely,  b a s e d  on 
the  genera l i za t ion  in the  drug d i sc r imina t ion  as say  and  the  
high po tenc ie s  of  severa l  of  the  de r iva t ives ,  tha t  t he se  might  
well be more  po ten t  ha l luc inogens  In man  than  L S D  Very  
recen t ly ,  p r e h m l n a r y  s tudies  were  car r ied  out  (A T Shul-  
gin, pe rsona l  c o m m u n i c a t i o n )  which  ind ica ted  tha t  indeed ,  
the  N(6)-ethyl  and  the  N(6) -a l ly l -nor -LSD de r iva t ives  are 
s o m e w h a t  more  po ten t  than  LSD,  by  pe r haps  a fac to r  of  2-3 
Ear ly  resul t s  a lso indica ted  tha t  N(6 ) -p ropy l -no r -LSD re- 
t ams  act iv i ty  c o m p a r a b l e  to LSD,  but  with  pe r haps  less vis- 
ual d is tor t ion  These  p re l iminary  resul t s  were  ob ta ined  a f te r  
only  a few e x p e r i m e n t s  wi th  each  c o m p o u n d  and  fu r the r  
eva lua t ion  to define the  p o t e n c y  and  c h a r a c t e r  of  these  
lyse rgamldes  is u n d e r w a y  

SUMMARY 

We now have  a genera l  g rasp  of  the  types  of  s t ruc tura l  
changes  tha t  can  be made  wi th in  the  var ious  c lasses  of  hal- 
luc inogens  In a few cases  we be l ieve  we k n o w  why  these  
s t ruc tu re -ac t iv i ty  re la t ionsh ips  exis t ,  in mos t  we do not  
H o w e v e r ,  the foregoing  d i scuss ion  has  ignored  one  impor-  
t an t  ques t ion ,  tha t  is, in wha t  way do var ious  s t ruc tu re  
changes  modify the  quah ta t t ve  aspec t s  of  the biological  ef- 

fec t  9 W h e n  d i s c u s s i n g  p o t e n c y  o f  h a l l u c i n o g e n s  it h a s  
b e e n  c o m m o n  to s p e a k  of  " e f f e c t i v e  l e v e l s "  or  " i n t o x i c a -  
t i o n , "  wi th  l i t t le r e g a r d  as to w h e t h e r  th is  was  a s e v e r e  
d i s r u p t i o n  o f  all s e n s o r y  m o d a h t l e s ,  was  se l ec t ive  for  
one  or on ly  a few,  and  to wha t  degree  emo t ion  and  affect  
were  i nvo lved  More  recen t ly ,  a t t en t i on  has  been  paid to the  
need  to cha rac t e r i ze  fully how a change  in chemica l  s t ruc tu re  
may  br ing  abou t  a subt le  change  in the  p s y c h o p h a r m a c o l o g y  
of  these  s u b s t a n c e s  It  is ce r t a in ly  c lear  tha t  if  any  of  these  
c o m p o u n d s  are  even tua l ly  to find the i r  way into medica l  
p rac t ice ,  for  example  as ad junc t s  to p s y c h o t h e r a p y ,  they  will 
necessa r i ly  have  fairly specific ac t ions  on  mood  and  affect ,  
and  shou ld  not  d i s rupt  no rma l  s enso ry  p rocess ing  

As exempl i f ied  by  the  N(6) -a lky l -nor -LSD de r iva t ives  re- 
po r t ed  here ,  it Is poss ible  to f ind in te res t ing  biological  act iv-  
ity in still u n e x p l o r e d  a reas  of  the  s t ruc tu re -ac t iv i ty  re la t ion-  
ships  of  some  c lasses  of  ha l luc inogens  H o w e v e r ,  in spite of  
this ,  it s eems  tha t  major  effor ts  need  to be  d i rec ted  toward  
the  pha rmaco logy ,  and  gaining a b e t t e r  bas ic  u n d e r s t a n d m g  
of  the  m e c h a n i s m  of  ac t ion  of  these  s u b s t a n c e s  

It  is to be  hoped  tha t  the  po ten tml  impor t ance  of  these  
s u b s t a n c e s  as tools  to aid in u n d e r s t a n d i n g  bra in  func t ion  
will a t t rac t  increas ing  r e sea rch  in te res t  a m o n g  neurosc l en -  
t ls ts  It is a na r row view indeed  to a s s u m e  tha t  no c o m p o u n d  
der tved  f rom the  ha l luc inogens  will eve r  b e c o m e  medica l ly  
va luable  Al though  this  seems  to have  b e e n  the  prevai l ing  
a t t i tude  ove r  the  pas t  decade  or  so,  pe rhaps  this  will begin  to 
change  n o w  tha t  c o m p o u n d s  such as L S D  have  largely 
' f aded '  f rom public  v iew 
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