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Abstract Since the classical hallucinogens were initiall
reported to produce their behavioral effects via a 5-&{jF
onist mechanism (i.e., the 5-KTypothesis of hallucino-
gen action), 5-HT receptors have been demonstrated Refining the mechanism(s) of action of hallucinogenic
represent a family of receptors that consists of three distiagents has been a subject of great interest over the years.
subpopulations: 5-H}, 5-HT,g, and 5-HT - receptors. To- Subsequent to the classification of multiple serotonin (5-
day, there is greater support for 5-f4Than for 5-HT-re- HT, 5-hydroxytryptamine) receptor subtypes (see Hoyer et
ceptor involvement in the behavioral effects evoked lay. 1994 for a discussion of 5-HT receptor nomenclature), a
these agents. However, with the recent discovery of fsHBignificant correlation was found between the affinities of
receptors, a new question arises: do classical hallucinogesrsous agents for rat brain 5-KThow 5-HT,,) receptors
bind at 5-HT,z receptors? In the present study we examinadd their reported human hallucinogenic potencies (re-
and compared the binding of 17 phenylisopropylaminesvégéwed: Glennon 1996). This eventually led to the hypoth-
human 5-HT,, 5-HT,5, and 5-HT receptors. Although esis that hallucinogens from the ergoline, indolealkylamine,
there was a notable positive correlation((9) between the and phenylalkylamine classes, commonly referred to as
affinities of the agents at all three populations of 5-FF classical hallucinogens, produce their hallucinogenic effect
ceptors, structural modification resulted only in small difn humans by activation of 5-Hf receptors. This hypothe-
ferences in 5-HJg receptor affinity such that the range o$is has been challenged by the finding that these agents al-
affinities was only about 50-fold. As with 5-Hyand 5- so bind at a more recently discovered population of 5-HT
HT,c receptor affinity, there is a significant correlatiomeceptors (i.e., 5-H;J, formerly 5-HT, receptors) and that
(r>0.9,n=8) between 5-HJ; receptor affinity and humana significant correlation also exists between 5:+¥Ecep-
hallucinogenic potency. Nevertheless, given that 5;HTtor affinity and human hallucinogenic potency (Glennon
and 5-HTDa,c antagonists — antagonists with low affinityl996). Although the ergoline and indolealkylamine halluci-
for 5-HT,g receptors — have been previously shown to blookgens are relatively nonselective agents that bind at
the stimulus effects of phenylisopropylamine hallucin@aultiple populations of 5-HT receptors, the phenyliso-
gens, it is likely that 5-HJ, receptors play a more promi-propylamine hallucinogens such as the 1-(2,5-dimethoxy-
nent role than 5-HjJE and 5-HT, receptors in mediating 4X-phenyl)-2-aminopropanes where X = -£FBr, -1 (i.e.,
such effects despite the affinity of these agents for all thi2®M, DOB, and DOI, respectively), have not been shown
5-HT, receptor subpopulations. to bind with significant affinity at any population of 5-HT
receptors except for 5-HTeceptors (Glennon 1996). Con-
Key words Hallucinogenic agents - Serotonin receptors sequently, mechanistic studies have typically focussed on
5-HT, receptor subpopulations the phenylisopropylamine derivatives.

Classical hallucinogens are agents that (a) produce hal-
lucinogenic effects in humans, (b) substitute for DOM in
DOM-trained animals in tests of stimulus generalization,
and that (c) bind at 5-HTreceptors (Glennon 1996). The
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the two subpopulations of 5-HTeceptors plays a greate
role in the behavioral effects produced by the phen
isopropylamines. We demonstrated that the 5-bfftago- ) o o o
nist AMI-193, an agent which displays >2,000-fold seleg]::rr%f?_l“g'y rseCHeTpm;z'gds'”ﬁ%a?é%'é%?ggt\’f:/’;‘i'r(‘:%rtﬁgg%ﬁ'togsegrg‘\z
tvity f.or 5-HT,4 versus 5'H-£C. receptors, .pOteme bIOCke'dously desr?r,ibed bZ;‘Wainscott %t al. (1996), and to cloned rat,5-HT
the stimulus effects of DOM in DOM-trained animals, SU@eceptors as described by Kursar et al. (1992). For these a%s#ys [

gesting that the stimulus effects of DOM are 5;kledi- HT was used to label 5-Hf receptors and'{4]DOI was used to la-

ated (Ismaiel et al. 1993). In a similar type of studﬁé 5-HT,, and 5-HT,c receptors. Membranes for the radioligand

: : ding assays were prepared from suspension-grown AV12 cells
Schreiber et al. (1994) were unable to block a DOI stimulils i po e fiproblast. ATCC no. CRL. 9595) stably transformed

with a 5-HT,c-selective antagonist whereas they were Sygih human 5-HF,, 5-HT,g, or 5-HT,c receptors as previously de-
cessful with a 5-HJ,-selective antagonist. Using an antagscribed (Wainscott et al. 1996). For the 55eceptor assay the fi-
onist correlation analysis, Fiorella et al. (1995) have impfial PH]5-HT concentration was approximately 2 nM (range =1.7-2.5

. _ ; nM), and for the 5-HJ, and 5-HT, receptor assays the final concen-
Catzq .a S hHIAb rﬂthe_l‘ tlhal’]lr a5 ';EEDg‘I\iCh;mshm as tration of [24]DOI was approximately 0.07-0.15 nM. Nonspecific
mediating the behavioral effects o - Furthermorgnging was determined in the presence of 1 uM ketanserin for the 5-

metachlorophenylpiperazinen{CPP), a metabolite of theHT,, assay, 10 pM mianserin for the 5-j4Feceptor assay, and ei-
antidepressant trazodone (Ishida et al. 1995), has beenttex-10 pM 5-HT or 10 pM 1-naphthylpiperazine (1-NP) for the 5-
amined in humans (e.g., Germine et al. 1994) and there'afes assay. AI‘”"’_"YS'S t?f the Clompet't'on curves llaydnonl_lgegr
no reports that this agent produces hallucinogenic eﬁei@@ress'on analysis to obtainsialues was as previously describe

E}F_aterials and methods

. ) ; o ainscott et al. 1996). kgvalues from the competition studies were
mMCPP is a 5-H] agonist (Nelson, unpublished findingsgonverted t; values using the Cheng-Prusoff equation (Cheng and
but a 5-HT,, antagonist (Cohen and Fuller 1983). MoreRrusoff 1973). For these calculations Kyevalues used forf]DOI
over,mCPP has been used as a training drug in animals &®?ling of the 5-HJ, and 5-HT receptors were 0.65 and 2.4 nM,

; ; ; _ respectively, and forPH]5-HT labeling of the 5-HJ receptor &K,
its stimulus effects are thought to be Sdmediated (Cal value of 7.8 nM was used. TKg values for the radioligands were de-

lahan and C_U”ningham 1994). Thus, there is mounting @¥imined using the receptor binding assays described previously by
dence favoring a greater role for 5-f{versus 5-HJ- re- Wainscott et al. (1996). For the human 5,Kfeceptor the&, value

ceptors in the stimulus actions of hallucinogenfer [®H]5-HT was determined by saturation analysis and is the mean
f

; ; ; rom eleven separate curves. Tgvalues for }29]DOI binding were
ph(_arr%yl|quropylamllcneshl_ndrats. b f the 5-HAMilv of determined by the homologous competition method described by
e discovery of a third member of the 5Hamily of  g\ijiens (1992) and represent the mean of nine separate curves at the

receptors, 5-HJg receptors (formerly 5-HFE receptors; 5-HT,, receptor and three separate curves for the &-FeEeptor.
Foguet et al. 1992; Kursa et al. 1992; Loric et at 1992ugs.All of the phenylisopropylamines used in the present investi-
Wainscott et al. 1993), has now raised the possibility of ion were synthesized in our laboratories and their synthetsis has
another receptor population as being potentially involved fen reported (Seggel et al. 1990). Agents examined included:
the actions of these compounds. The cloning of the hunia(@.5-dimethoxyphenyl)-2-aminopropane HCI (DMA)

form of 5-HT,g receptors (Choi et al. 1994; Kursar et al-(2,5-dimethoxy-4-fluorophenyl)-2-aminopropane HCI (DOF)
1994; Schmuck et al. 1994; Wainscott et al. 1996) providegt-chloro-2,5-dimethoxyphenyl)-2-aminopropane HCI (DOC)
an opportunity to examine the binding of phenyl-(4-bromo-2,5-dimethoxyphenyl)-2-aminopropane HCI (DOB)
isopropylamines at the human version of all three member@,5-dimethoxy-4-iodophenyl)-2-aminopropane HCI (DOI)

of the 5-HT, family to determine the relative pharmacologt-(2,4,5-trimethoxyphenyl)-2-aminopropane HCI (TMA)

ic specificity across these receptors. Although extensive glio 5 dimethoxy-4-ethoxyphenyl)-2-aminopropane HCl (MEM)

rect comparisons have not been made, it is clear from ex{sfs_acetyl-2,5-dimethoxyphenyl)-2-aminopropane HCI (DOAC)
ing data that there is considerable overlap among t;Lth,5-dimethoxy-4-nitrophenyl)-z-aminopropane HCI (DON)

receptors of the 5-HTfamily (reviewed: Nelson 1993; 1-%421-cyano-2,5-dimethoxyphenyl)-z-aminopropane HCI (DOCN)

WeStkaemper 1993). The .pheny“SOprOpyI?'mmes ar?l- ,5-dimethoxy-4a-propylphenyl)-2-aminopropane HCI (DOPR)
well-defined class of hallucinogens for which extensive 5 dimethoxy-a-hexviohenvl).2-aminopropane HCl (DOHx
structure-activity relationships have been establishEd ethoxy-4x-hexylphenyl)-2-aminopropane ( )

(Glennon 1996). In the present study, a series of represefitg:>-dimethoxy-a-butylphenyl)-2-aminopropane HCl (DOTB)
tive phenylisopropylamines was evaluated for affinity at te4-0enzyl-2,5-dimethoxyphenyl)-2-aminopropane HCI (DOBz)
agonist-radiolabeled states of the three human Srétep- N,N-dimethyl-1-(4-bromo-2,5-dimethoxyphenyl)-2-aminopropane
tor subtypes to determine whether any pharmacologic sp'él%[ (M-154) _ )

ificity exists for these simple molecules across these highly:2roPYl-1-(4-bromo-2,5-dimethoxyphenyl)-2-aminopropane HCI

. L367)
related recejp_t(_)rs. Also, for purpose of comparison, 53.H1(N,N,N-trimethyl-l-(4-brom0-2,5-dimethoxyphenyl)-Z-aminopropane
receptor affinities were determined for cloned rat brain figgige (QDOB)
ceptors to identify if possible species differences eXiStAi\rﬂI compounds were homogeneous by thin-layer chromatography and
the binding of these agents. melting points were identical to those reported ear\sta-chloro-
phenylpiperazinenfCPP) was used as the HCI salt.

[3H]5-HT (22.8-26.7 Ci/mmol) and§]DOI (2,200 Ci/mmol)
were purchased from Dupont-NEN (Wilmington, Del., USA). All
other chemicals for the radioligand binding assays were obtained
from sources previously described (Wainscott et al. 1996).
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pKi, Human 5-HT2a

Fig. 1 A comparison of human 5-HJ and human 5-HJ binding
data (slope =0.53370.920,n=16)
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Fig. 2 A comparison of human 5-HJ and human 5-HZ: binding
data (slope =0.93770.935,n=17)
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pKi, Human 5-HTzc

omparison of human 5-Hf and human 5-HJ binding

data (slope =0.554:=0.938,n=16)
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pKi, Human 5-HTzs

Fig. 4 A comparison of rat 5-HF and human 5-HZ binding data
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(slope =0.925¢=0.960,n=16)

Results

Comparisons of human 5-HJ, 5-HT,g,
and 5-HT,¢ binding

Table 1 shows the affinities of 17 phenylisopropylamines at
human 5-H%,, 5-HT,5, and 5-HT. receptors. Compari-
sons of affinities among all three of the human 5, IHF
ceptors (Figs. 1-3) showed strong positive correlations. In
the case of 5-Hj, and 5-HT receptors, the correlation of
the affinities gave a slope near unity (Fig. 2) indicating a
good one-to-one relationship for absolute affinities. This is
borne out by examination of the ratios of 5-d10 5-HT,,

K; values in Table 1 where most of the ratios are clustered
around unity. The single exception was DOCN which had a
22-fold higher affinity for 5-HF}, versus 5-HJ receptors.

In contrast to the comparison between 5;H&nd 5-
HT,c binding affinities, the slopes of the correlation plots
for 5-HT,z receptor binding against either 5-5T(Fig. 1)
or 5-HT,¢ (Fig. 3) binding showed slopes closer to 0.5 than
to unity. Thus, although there was a good correlation based
on rank order of affinity, there were significant differences
in absolute affinities for a number of the compounds. Ex-
amination of the compounds and their affinities showed that
the shallow slopes were because structural changes that
dramatically increased 5-Hf and 5-HT affinities had a
much more modest effect on 5-kTaffinity. The highest
affinity compounds at 5-H}J receptors displayeld; values
in the approximate range of 25-35 nM whereas these same
compounds displayed subnanomolar affinities at 5;HT
and 5-HT,c receptors.

Affinities are also shown (Table 1) for rat 5-RT
(r5-HT,g) receptors to determine the possibility of any spe-
cies differences of phenylisopropylamines at these recep-
tors. Previous work (Johnson et al. 1994; Wainscott et al.
1996) had identified groups of antagonist structures that ex-
hibited differences in affinity between rat and human forms
of 5-HT,g receptors. However, the phenylisopropylamines
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Fig. 5 Relationship between 5-H{ receptor affinity (;) and hu-

man hallucinogenic potency for eight phenylisopropylamines (slope
=0.958,r=0.941). Human data, as total human mg dose, are from Ja-
cob and Shulgin (1994) for DOB (1-3 mg), DOI (1.5-3 mg), DOC
(1.5-3 mg), DOPR (2.5-5 mg), DON (3-4.5 mg), TMA (20—40 mg),
MEM (20-50 mg), and DMA (80-160 mg); the arithmetic mean was
employed where dose ranges were provided
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Table 1 Affinities of phenylisopropylamines at agonist-labeled men H3CO. R,
bers of the 5-HJ receptor family. The 5-HJ, and 5-HT. receptors
were labeled with!f4]DOI and the 5-HT receptors with3H]5-HT. m
Each value is the mean of three separate experiments Ri OCHs
Substituents K; values £ SEM)(nM) Binding ratios K; (= SEM)(nM) Ratio
R1 R2 Name Human Human Human Ratio  Ratio Ratio Rat h5-HT,g/
5-HT,4 5-HT,g 5-HT,c 2C/2A 2BI2A  2B/2C 5-HTg r5-HT,g
-H -NH, DMA 211 (15 ) 1039 (143 ) 104 (12 ) 05 49 100 950 (24 ) 11
-F -NH, DOF 417(18) 227 (15) 287 ( 15) 07 5.4 7.9 306 (26 ) 0.7
-Cl -NH, DOC 14(004) 318 ( 22) 20( 02) 15 227 159 26.8( 1.5) 1.2
-Br -NH, DOB 06(01) 269 ( 46) 13 ( 02) 22 448 201 218 ( 15) 1.2
-l -NH, DOI 0.7 ( 0.06) 20.0 ( 3.6) 24 ( 03) 3.6 28.6 8.5 266 ( 1.6) 0.8
-OCH; -NH, TMA 579(33) 307 (21) 877 ( 20) 15 5.3 35 187 (16 ) 1.6
-OCHs -NH, MEM 73.0(100) 763 (54 ) 124 ( 8 ) 17 10.5 52 1130 (237 ) 0.7
-COCH, -NH, DOAc 805(121) 313 (27 ) 913 ( 84) 1.1 39 34 947 ( 5 ) 03
-NO,  -NH, DON 55(06) 166 (28 ) 224 ( 15) 41 302 74 248 (60 ) 0.7
-CN -NH, DOCN 457(09) 774 (46 )1011 ( 7 ) 221 16.9 0.8 877 (169 ) 0.9
-nC;H, -NH, DOPR 09(001) 544 (103 11 ( 01) 12 60.4 495 115 (16 ) 05
-NCgH;s  -NH, DOHx 0.1(003) 303 (125 07 ( 005 7.0 303 43.3 49.0 ( 12.7) 0.6
4CHy  -NH, DOTB 37(02) 246 ( 65 22( 03) 06 6.7 112 496 ( 7.1) 05
-CH,0  -NH, DOBz 0.4 ( 0.08) 35.0 ( 3.3 10 ( 01) 2.9 875 350 538 ( 6.8) 0.7
-Br -N(CH3), M-154 942(6.8) 341 (49 ) 681 ( 2. ) 07 3.6 5.0 683 (59 ) 05
-Br -NH-C;H; D-367 885(58) 521 (21) 514 ( 6 ) 5.8 5.9 1.0 976 (25 ) 05
-Br -N*(CH;); QDOB 2155 (56 ) >10,000 6298 (165 ) 2.9 - - >10,000 -

showed no indication of species differences in their bindingnomolar afinities for 5-HJ, receptors, and single-digit
at the two 5-H7Jg receptors (Fig. 4). nanomolar affinities for 5-Hj: receptors, the highest affin-
mCPP was found to bind at each of the three populatidtysphenylisopropylamine for 5-H;E receptors (i.e., DOI)
of human 5-H7 receptors; 5-H, K;=32.1 ¢3.7) nM, 5- displayed an affinity of only 20 nM. These findings suggest
HT,g Ki=28.8 ¢1.9) nM, and 5-H}: K;=3.4 &0.3) nM. that there are important differences in the composition of
the ligand binding domains of 5-Hdversus 5-HF}, and 5-
HT,c receptors. Furthermore, in contrast to what was seen
at 5-HT,, and 5-HT, receptors, variation of the 4-position
substituent had relatively less impact on 5;5ldinding af-
finity. Phenylisopropylamines with hydrophobic 4-position
The members of the 5-HTamily of receptors share signif-substituents (e.g., DOPR, DOHx, DOBz) displayed some
icant sequence homology, especially within the transmeselectivity for 5-HTac versus 5-Hg receptors and may
brane portions of the receptor which are thought to be iprovide leads for the development of agents with greater se-
portant for ligand recognition. The present comparison lettivity. One caveat to the present studies is that the results
the human forms of the 5-HTand 5-HT,. receptors illus- are based solely on radioligand binding data which provide
trates the relatedness of the agonist-labeled recognition mlminsight into the agonist, partial agonist, or antagonist na-
mains of these receptor subpopulations and lends suppottite of these compounds at 5-jgTeceptors. Additional
structural similarities predicted on the basis of moleculstudies using functional assays will be required to deter-
graphics models (Westkaemper 1993). Also consistent witine the influence of 4-position substituents on efficacy.
previous findings on the binding of related agents at rat
brain 5-HT,, and 5-HT, receptors (Glennon et al. 1992), a
comparison oK, values (Table 1) revealed no significanEffects of structural changes on 5-H&ceptor affinity
discrimination among the group of compounds examined
herein at human 5-HJ and 5-HT,. receptors. The 2,5-dimethoxy substitution pattern of the phenyl-
The present investigation also demonstrates that phemgtpropylamines has been already established as contribut-
isopropylamines can bind with high affinity at 5-F4Tre- ing to high affinity for rat brain 5-HJreceptors, and mod-
ceptors. Examination of 5-H{ binding revealed signifi- ification of the 4-position substituent has been
cant correlations with 5-HE and 5-HT,c binding data; demonstrated to further modulate affinity over a wide range
however, this was not a one-to-one relationship. Whereg&éennon 1996). Consequently, we focussed primarily on
number of the phenylisopropylamines displayed sutiie effect of 4-position modification while keeping the 2,5-

Discussion
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dimethoxy substituents constant. Terminal amine substi{Etg. 5). This was not altogether unexpected given the rela-
tion has also been previously shown to result in reducedtadnship between 5-HJ and 5-HTz binding (Fig. 1). Fur-
finity for 5-HT, receptors; thus, this too was briefly exthermore, curiously enough, over 15 years ago it was re-
plored in the present study. The most obvious differengerted that a significant relationship exists between the
among the binding results upon cursory inspection of thallucinogenic potencies of various indolealkylamines and
data in Table 1 is that whereas tievalues span a 1,700-phenylalkylamines and their affinities for the serotonin re-
fold range (excluding QDOB) at 5-H{iand 5-HT-recep- ceptors of the rat fundus preparation (reviewed: Glennon
tors, the range d; values for 5-HJg binding is only about 1985). These rat fundus 5-HT receptors are now thought to
50-fold. Furthermore, although the higher affinity conbe primarily of the 5-H7J; type (e.g., Foguet et al. 1992;
pounds bind at 5-HJ and 5-HT receptors with sub- Kursar et al. 1992). Together with previous results
nanomolar affinities, the higher affinity agents for 5,5 T (Glennon 1996), it now appears that human hallucinogenic
receptors bind with; values only in the 25-35 nM rangepotency correlates with 5-HTeceptor affinity regardless
It would seem, then, that as a class these agents bind witivhich of the three 5-HJsubpopulations is considered.
lower affinities at 5-HJg receptors than at 5-Hf and 5- Nevertheless, there is still some evidence that favors 5-
HT,c receptors and that 5-H affinity is relatively less in- HT,, receptors as being significant contributors to the be-
fluenced by structural modifications of the type investigdtavioral effects of the phenylisopropylamines. In humans,
ed in the present study. there is no indication thahCPP produces hallucinogenic
Structure-activity relationships that can be formulatexffects (Germine et al. 1994pCPP binds at all three pop-
for 5-HT,, binding from the present results are essentialljations of human 5-HIreceptors; it displays 10-fold se-
identical to those that have been previously published fectivity for 5-HT,: versus 5-HJ, receptors, but behaves
the binding of these agents at rat and human &lricep- as a 5-HJ: agonist and a 5-H;| antagonist (Nelson, un-
tors for a related and partially overlapping series of ageptsblished findings). Taken together with the animal studies
(Glennon 1996; Glennon et al. 1992). Likewise, the signdescribed in the Introduction, these findings are inconsis-
icantly parallel binding affinities of phenylisopropylaminetent with 5-HT,- receptors being primarily or solely re-
at rat 5-HT,, and 5-HT,c receptors has afforded nearlysponsible for the hallucinogenic effects of the phenyl-
identical structure-activity conclusions (Glennon et dkopropylamines. What about a role for 5-dTeceptors?
1992) that are consistent with the results of the pres@&mi-193, the 5-HT, antagonist that blocked the stimulus
study. In general, DMA (which bears a 4-H group) is thedfects of DOM in DOM-trained animals and which dis-
lowest affinity agent of the series; replacement of hydrogglays 2,000-fold selectivity for 5-HJ versus 5-HJre-
with substituents of greater hydrophobic and/or electroaptors, has been recently demonstrated to bind with 100-
withdrawing nature results in enhanced affinity. fold selectivity for 5-HT4 versus 5-Hlgreceptors (Ismaiel
Formulation of structure-activity relationships for 5et al. 1996). Furthermore, the standard 5:44F antago-
HT,g binding is made difficult by the fairly refractive nanists ketanserin and pirenperone, which potently blocked
ture of the influence of substituent groups on affinity. Nethe behavioral effects of the hallucinogenic phenyl-
ertheless, DMA still represents the lowest affinity primaigopropylamines (Glennon 1992, 1996), bind with >1000-
amine in the series. Introduction of substituents tends tofi@d selectivity at 5-H}, over 5-HT,g receptors (Nelson
sult in enhanced affinity especially when the substituerit893). These findings would suggest that the behavioral ef-
are of a hydrophobic or electron withdrawing nature, bigicts, and particularly the DOM-stimulus effects, produced
more polar substituents (e.g., as with TMA, MEM, DOAdyy hallucinogenic phenylisopropylamines are not 5;HT

DON, and DOCN) result in lower affinity agents. mediated, which might have been expected given the local-
As has been previously demonstrated for 54find 5- ization of 5-HT,g receptors in brain.
HT,c binding, primary amines are optimal for 5-Fbind- It is impossible to draw any conclusions about human

ing. A comparison of a primary amine (DOB) with a relatxallucinogenic activity until the appropriate human experi-

ed secondary amine (D-367), a tertiary amine (M-154), aments have been conducted. Nevertheless, given the signif-

a quaternary amine (QDOB) reveals that each of the laitant correlation that exists between the stimulus generali-

agents binds with reduced affinity. zation potencies of the phenylisopropylamines in
DOM-trained rats and their hallucinogenic potencies in hu-
mans, as well as the similarity between the binding of the

5-HT, receptors and behavioral activity phenylisopropylamines at (a) human 5-f4&nd human 5-
HT,g receptors, and between (b) rat and human 5si8-

By themselves, the human binding data shown in Tabledptors, it would appear that 5-kkIreceptors are the most

provide little or no insight into which of the 5-H3ubpop- likely candidate member of the 5-KHfamily for mediation

ulations is most important for the hallucinogenic or behawof hallucinogenic effects.

ioral activity of the phenylisopropylamines. If anything, the

data implicate a potential role for yet another population &¢knowledgement This work was supported in part by DA 01642

receptors: 5-HJg receptors. Indeed, for eight phenyI(RAG)'

isopropylamines for which human data were available (Ja-

cob and Shulgin 1994), 5-HJ receptor affinity is highly

correlated (=0.941) with human hallucinogenic potency
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