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Scheme S1. Initial synthetic steps towards compounds 2.6 and 2.7.
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Figure S1. Correlational analysis of affinity data regarding fentanyl-related MOR/I2-IBS ligands. A) MOR: Plot of the negative logarithm of the inhibition constant (pKi) against the
linker length expressed as dnc; the dashed lines mark a putative correlation. B) 12-IBS: Plot of the negative logarithm of the inhibition constant (pKj) against the linker length expressed
as dnc; the dashed lines mark a putative correlation. C) Definition of the dnc variable with the example based on compound 2.17, blue bonds are those counted for the calculation of
dne, D) Plot of MOR pKi against [>-IBS pKI. Empty points are given for compounds for which an arbitrary value of Ki = 20 uM was assigned for the purposes of the plot (reported as
Ki> 10 uM).
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Figure S2. Correlational analysis of affinity data regarding fentanyl-related MOR/CBIR ligands. A) MOR: Plot of the negative logarithm of the inhibition constant (pKi) against the
linker length, expressed as the number (n) of methylene units; the dashed lines mark a putative correlation. B) CBiR: Plot of the negative logarithm of the inhibition constant (pKj)
against the linker length, expressed as the number (n) of methylene units. Empty points are given for compounds for which an arbitrary value of K; = 20 pM was assigned for the
purposes of the plot (reported as Ki > 10 uM). C) Hypothetical model of interactions with MOR (discussed in text). S-I is a classical set of interactions for opioid ligands, S-II and S-
IIT represent some interaction subsites in which rimonabant fragment (Rim) could have relatively favourable contacts with MOR, D) Plot of MOR pKi against CBi1R pKi. Empty points
are given for compounds for which an arbitrary value of Ki =20 pM was assigned for the purposes of the plot (reported as Ki> 10 uM).



CB g,

/_< «CNH

5.19

&
N N N+ )n
o pees

Scheme S2. Reaction of norfentanyl (5.19) with a,m-bromochloroalkanes.
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Figure S3. Correlational analysis of affinity data regarding fentanyl-related MOR/D2-likeR ligands. A) Plot of the negative logarithm of the inhibition constant (pKi) of D2R affinity
versus the linker length (n = number of atoms, see Figure 5 and Table 5 in the main text). B-D) Plots of the experimental versus the predicted D2R pKi’s calculated with the Equations
S1, S2 and S3 (see below).
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The QSAR Equations based on indicator variables for MOR/D:R ligands.

The QSAR equations are linear equations with indicator variables indicating presence or lack of a particular structural feature. The coefficients were obtained by linear regression.

Table S1. Indicator variables matrix for compounds 5.3 — 5.18.

Ar = h=
cmpd Ph 2-OMe-Ph|2,3-Cl,-Ph 2 3 4 5 6
5.3 1 0 0 1 0 0 0 0
5.4 0 1 0 1 0 0 0 0
5.5 0 0 1 1 0 0 0 0
5.10 1 0 0 0 0 1 0 0
5.11 0 1 0 0 0 1 0 0
5.12 0 0 1 0 0 1 0 0
5.13 1 0 0 0 0 0 1 0
5.14 0 1 0 0 0 0 1 0
5.15 0 0 1 0 0 0 1 0
5.6 1 0 0 0 1 0 0 0
5.7 0 1 0 0 1 0 0 0
5.9 0 0 1 0 1 0 0 0
5.16 1 0 0 0 0 0 0 1
5.17 0 1 0 0 0 0 0 1
5.18 0 0 1 0 0 0 0 1
Table S2. Indicator variables and their coefficients (for Eq S1).
Ar = n=
intercept|2-OMe-Ph| 2,3-Cl,-Ph 2 4 5 6
-5.41 0.13 -0.04 -0.75 0.00 -0.07 -0.05
0.22 0.20 0.20 0.26 0.26 0.26 0.26
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Table S3. Indicator variables and their coefficients (for Eq S2). Compounds withn =2, 4, 5.

Ar= n=
intercept|2-OMe-Ph| 2,3-Cl,-Ph 2 4
-5.23 -0.19 -0.46 -0.68 0.07
0.12 0.13 0.13 0.13 0.13

Table S4. Indicator variables and their coefficients (for Eq S3). Compounds with n =3, 6.

Ar= n=

intercept Ph 2,3-Cl,-Ph 3
-5.20 -0.62 -0.04 0.05
0.09 0.11 0.11 0.09
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Figure S4. Plot of MOR affinities found for ureas versus those found for carbamates of the 7.1-7.12 series. The affinities are given as pKi (negative logarithm).
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Table S5. Structures and activity data for compounds 8.10-8.84.

F, R
0o
M.
Ry
Cmpd Ri R: R» Rs3 Ki MOR! | KiaiR? | hERG ICso® asR? Ref.
[nM] [nM] [uM] % inhibition at 1 pM
8.10 Ph H H Bzl 534+77 26+4 - - [1]
8.11 Ph H H PhEth® 437+ 13 57£2 - - [1]
8.12 Ph Me H PhEth 7+6 6+04 0.4 72 [1]
8.13 Ph Me H(S) PhEth 69 +33 14+0.2 0.3 68 [1]
8.14 Ph Me H (R) PhEth 8+0.5 21+8 1.2 75 [1]
8.15 Ph Et H PhEth 3+2 6+1 04 75 [1]
8.16 Ph iPr H PhEth 1+0.1 10+4 1.2 65 [1]
8.17 Ph CH,0OMe H PhEth 13+3 32+ 10 1.9 63 [1]
8.18 Ph CH,OH H PhEth 46+ 12 209 £ 77 1.1 55 [1]
8.19 Ph CH,0Bzl H PhEth 405 40+ 8 0.1 94 [1]
8.20 Ph CH,CO,Me H PhEth 92 +36 54+17 0.2 72 [1]
8.21 Ph CH,CO.H H PhEth >1000 >1000 - - [1]
8.22 Ph CH>CONMe; H PhEth 636172 | 275+4 - - [1]
8.23 Ph Me Me PhEth 3+1 13+4 0.1 92 [1]
8.24 Ph spirocyclopropyl - PhEth 15+2 9+1 1.2 87 [1]
8.25 2-CI-Ph Me H PhEth 3+1 8+0.4 1.0 75 [1]
8.26 2-F-Ph Me H PhEth 8§+2 11+4 1.2 68 [1]
8.27 2-OMe-Ph Me H PhEth 57+7 38+2 - 78 [1]
8.28 2-OH-Ph Me H PhEth 535+13 51+12 - 66 [1]
8.29 3-OMe-Ph Me H PhEth 126 £ 71 15+5 1.0 82 [1]
8.30 3-OH-Ph Me H PhEth 727 + 583 55+8 - 67 [1]
8.31 4-OMe-Ph Me H PhEth > 1000 14+0.1 - 69 [1]
8.32 4-OH-Ph Me H PhEth 606 +367 | 122+13 - 68 [1]
8.33 2-Pyr’ Me H PhEth 930 £ 320 13+£3 - 63 [1]
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Cmpd R: R: Ry Rs Ki MOR! | KieiR? | hERG ICso® asR* Ref.
[nM] [nM] [pM] % inhibition at 1 pM
8.34 3-Pyr® Me H PhEth 304+ 76 68+ 17 - 69 [1]
8.35 4-Pyr’ Me H PhEth > 1000 88 + 13 - 68 [1]
8.36 | 2-pyrazinyl Me H PhEth 304 £ 122 13+6 0.1 64 [1]
8.37 | 6-CF;3-2-Pyr Me H PhEth 90 + 36 8+1 - 95 [1]
8.38 3-F-2-Pyr Me H PhEth 93+ 76 39+ 6 1.2 77 [1]
8.39 | 3-CF;-2-Pyr Me H PhEth 262 + 47 54+6 8.2 60 [1]
8.40 5-F-3-Pyr Me H PhEth 204+£105| 3+0.3 1.1 85 [1]
8.41 | 6-CF;3-3-Pyr Me H PhEth > 1000 9+2 - 66 [1]
842 | 4-CF;-3-Pyr Me H PhEth 28+ 19 63 +38 3.3 58 [1]
8.43 | 2-CF;-3-Pyr Me H PhEth 123 £49 48 £6 3.8 55 [1]
8.44 | 5-CF;-3-Pyr Me H PhEth 261 +£115 14+2 0.5 87 [1]
8.45 Ph Me H 2-F-PhEth 6+3 8+1 0.8 81 [1]
8.46 Ph Me H 3-F-PhEth 10+3 8§+2 0.6 74 [1]
8.47 Ph Me H 4-F-PhEth 19+7 11+4 0.1 80 [1]
8.48 Ph Me H 2-acetylamino-PhEth | 190+ 14 | 656+ 10 - 68 [1]
8.49 Ph Me H 3-acetylamino-PhEth | 144+ 11 | 147+74 >10 88 [1]
8.50 Ph Me H 4-acetylamino-PhEth >1000 237 £47 - 60 [1]
8.51 Ph Me H 3-CN-PhEth 49+ 14 28 £8 0.6 80 [1]
8.52 Ph Me H 2-PyrEth!® 90+ 16 53+ 14 2.0 49 [1]
8.53 Ph Me H 3-PyrEth!! 117+£120 | 91428 - 67 [1]
8.54 Ph Me H 4-PyrEth'? 516+143 | 112+£35 - 30 [1]
8.55 | 4-CF;-3-Pyr Me H 2-PyrEth 127478 | 622+ 172 - 47 [1]
8.56 | 4-CF;-3-Pyr Me H (R) 2-F-PhEth 11+4 61+6 6.3 54 [1]
8.57 | 3-CF;3-2-Pyr Me H (R) 2-F-PhEth 34+11 103 + 27 6.6 50 [1]
8.58 Ph Me H (R) | 3-acetylamino-PhEth 46 +7 205 + 50 >10 90 [1]
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M
Ra
Cmpd R: R: Ry Rs Ki MOR! | KieiR? | hERG ICso® asR* Ref.
[nM] [nM] [pM] % inhibition at 1 pM

8.59 | 2-CF;-3-Pyr | spirocyclopropyl - 2-F-PhEth 175 £ 85 58+ 10 >10 57 [1]
8.60 Bzl Me H PhEth 2+0.3 10+3 0.1 67 [2]
8.61 PhEth Me H PhEth 20+2 12+2 0.2 58 [2]
8.62 cPr (R) Me H PhEth 6=+1 58+ 15 4.5 51 [2]
8.63 iPr Me H PhEth 33+5 30+5 3.9 35 [2]
8.64 Et Me H PhEth 41 +12 43+5 3.1 27 [2]
8.65 Me Me H PhEth 1565 142 £ 28 >10 16 [2]
8.66 H Me H 2-F-PhEth >1000 892 + 196 >10 7 [2]
8.67 Me Me H (R) PhEth 91+ 10 277+ 76 >10 19 [2]
8.68 Me Me H(S) PhEth >1000 165 + 55 - 6 [2]
8.69 Me H H PhEth >1000 282 +48 - 36 [2]
8.70 Me Et H (R) PhEth 192+41 | 139£16 6.6 13 [2]
8.71 Me iPr H PhEth 115+£39 | 122424 6.2 29 [2]
8.72 Me Ph H PhEth >1000 242 £13 - 26 [2]
8.73 Me Me Me PhEth >1000 50£5 - 37 [2]
8.74 Me spirocyclopropyl - PhEth 221 +51 | 161£43 3.6 41 [2]
8.75 Et Me H (R) PhEth 26 +4 66+ 19 4.7 14 [2]
8.76 Et Me H (R) 2-F-PhEth 18+7 68 £18 4.0 15 [2]
8.77 Et Me H([R) 3-F-PhEth 56+17 64 + 30 6.6 42 [2]
8.78 Et Me H (R) 4-F-PhEth 164 +29 76+ 12 1.5 21 [2]
8.79 Et Me H (R) 2-F-3-F-PhEth 22+ 10 | 556 £266 >10 8 [2]
8.80 Et Me H (R) 2-F-4-F-PhEth 62 +25 94+ 12 2.5 11 [2]
8.81 Et Me H([R) 2-F-5-F-PhEth 64+5 118+7 >10 21 [2]
8.82 Et Me H (R) 2-F-6-F-PhEth 21+6 609 + 253 - 10 [2]
8.83 Et spirocyclopropyl - 2-PyrEth >1000 783 + 300 - 0 [2]
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Cmpd R: R: Ry Rs Ki MOR! | KieiR? | hERG ICso® asR* Ref.
[nM] [nM] [pM] % inhibition at 1 pM
8.84 Et Me H (S) 2-F-5-F-PhEth >1000 135+ 22 >10 9 [2]

! competitive assays done in transfected CHO-K 1 cell membranes, 1 nM [*"H]DAMGO as radioligand, * competitive assays done in transfected HEK293 cell
membranes, [*H]-(+)-pentazocine as radioligand, radioligand concentration 3 nM [1] or 5 nM [2], * whole-cell patch clamp hERG blockade, measured in CHO
cells stably expressing hERG channels, ¢ competitive assays done in human membranes enriched with o4 adrenoreceptor, 0.2 nM [*H]prazosin as radioligand,
3 Bzl — benzyl, ® PhEth - 2-phenethyl, 7 2-Pyr — 2-pyridyl, ® 3-Pyr — 3-pyridyl, ° 4-Pyr — 4-pyridyl, '° 2-PyrEth — 2-(2-pyridyl)ethyl, '' 3-PyrEth — 2-(3-
pyridyl)ethyl, '? 4-PyrEth — 2-(4-pyridyl)ethyl.

SM-12



Table S6. Structures and activity data for compounds 8.86-8.147.

Structure
R3 N Affinity
\CN % ) [Ki (nM)]
n
Ri Rs
Cmpd Ri R; n R; Ry Rs ciR! MOR? Reference

0

8.86 \)|\/ | H H 386+1.7 | 3.7+023 3]
/O (@]

8.87 \)|\/ 1 H H 154007 | 204=1.1 3]
0

8.88 \)|\/ 1 H H 16022 | 16.7+0.94 3]
F o)

8.89 ¢|\/ 1 H H 41+035 | 194+0.72 3]

F

E 0

8.90 y|\/ 1 H H 573+ 37 > 2000 3]

F

= (0]

8.91 8 ¢|\/ 1 H H 402+ 34 238+ 28 3]

N
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Structure

Ri. R
R3 N Affinity
\CN % ) [Ki (nM)]
n
Ry Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference

A~ O

8.92 | y|\/ 1 H H 506 + 28 253+ 12 [3]

N

% 0

8.93 | | 1 H H 835 = 132 > 2000 3]

F2C” SN

0

8.94 y|\/ 1 H H 17419 | 694=49 3]
0

8.95 ¢|\/ | H H 187+0.9 | 573+89 3]
0

8.96 @J y|\/ 1 H H 260 + 18 >2000 3]
/O (0]

8.97 y|\/ 2 H H 224016 | 43+34 3]
/O (0]

8.98 y|\/ 3 H H 18£192 | 78463 3]
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Structure

Ri. R
R3 N Affinity
\CN % ) [Ki (nM)]
n
Ry Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference
/O (@]
8.99 y|\/ 4 H H 424438 165+ 2.4 3]
0 o
8.100 ¢|\/ | H H 3947 26417 3]
0 o
8.101 ¢|\/ 1 H H 372+32 82493 3]
/O (0]
8.102 y|\/ 1 H H 893 + 74 74431 3]
/O (0]
8.103 y|\/ 1 H H 35416 77474 3]
0 o F
8.104 y|\/ 1 H H 1.86+0.05 | 2.1+0.16 3]
0
8.105 y|\/ 1 \©\)\ H H 20413 82+ 19 3]
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Structure

Ri. R
R3 N Affinity
\C\N % ) [Ki (nM)]
n
Ry Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference
0 F
8.106 \@ y|\/ 1 \©\/\ H H 24032 | 279+38 3]
F o)
8.107 Q y|\/ | \©\)\ H H 47424 148 + 26 [3]
F o) F
8.108 \©\/ ¢|\/ 1 \©\/\ H H 13£022 | 5.6+036 3]
0
8.109 y|\/ 1 Me Me 15594103 | > 1000 [4]
0
8.110 y|\/ 1 H Me 16327 | 94+0.75 [4]
0
8.111 y|\/ 1 H Et 1124465 | 207+29 [4]
0
8.112 yl\/ 1 H Me 1229446 | 0.22+0.03 [4]
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Structure

Ri. R
R3 N Affinity
\C\N % ) [Ki (nM)]
n
R; Rs

Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference

o)
8.113 y|\/ 1 @\j H Me 41512 | 265+2.6 [4]

o)
8.114 y|\/ 1 @\/\)\ H Me 59.8+4.8 | 960.1+15.4 [4]

o)
8.115 y|\/ 1 \©\A H Me 1681129 | 90.3+3.2 [4]

0 F
8.116 @ y|\/ 1 \@\/\ H Me 1780+ 11.5 | 33.6+2.7 [4]

o)
8.117 Q|\/ 1 H H Me > 1000 189.7 + 12.5 [4]

o)
8.118 Q|\/ 1 Me H Me >1000 >1000 [4]

0

8.119 \)|\ 1 H Me 113.4+10.1 | 906.3+43.2 [4]
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Structure

Ri, R
R3 N Affinity
\C\N % ) [Ki (nM)]
n
Ri Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference
0
8.120 \)|\/\ 1 H Me 57244147 | 902+54 [4]
i
8.121 @ \)\( 1 @\)\ H Me 262.8+ 159 | 3592+25.8 [4]
i
8.122 @ \)W 1 @\)\ H Me NT > 1000 [4]
0
8.123 \)l\/o\ ] H Me 1867102 | 5.0+0.82 [4]
i
8.124 @ wov 1 @\)\ H Me NT > 1000 [4]
0
o| 0
8.125 \)\)Lo/\ 1 H Me NT > 1000 [4]
L o
8.126 9 1 H Me 349+17 37+ 1.0 [4]
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Structure

R R
R3 N Affinity
\C\N % ) [Ki (nM)]
n
R; Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference
22
: S
8.127 b 1 @\)\ H Me NT > 1000 [4]
oV
8.128 @ a(\ 1 @\)\ H Me NT 608.2 +4.2 [4]
8.129 @ N 1 @\)\ H Me NT > 1000 [4]
8.130 @\/ WOV | @\)\ H Me NT > 1000 (4]
F o)
8.131 \©\/ y|\/ 1 @\)\ H Me 55+0.18 4.4+0.15 [4]
cl o
8.132 \©\/ y|\/ 1 @\)\ H Me 67136 | 33+0.74 [4]
Br 0]
8.133 \©\/ y|\/ 1 @\)\ H Me 79.7+54 | 116.0+6.8 [4]
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Structure

\

/R2

R3 N Affinity
\C\N %) [Ki (nM)]
n
R; Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference

o)

8.134 y|\/ 1 H Me 2186115 | 6.1£093 [4]
/O (@]

8.135 y|\/ 1 H Me 2220+183 | 343+123 [4]
= (0]

8.136 | | 1 H Me 272.0+182 | 739.1+25.9 [4]

N

A F 0

8.137 - y|\/ 1 H Me NT > 1000 | [4]

N

o)

8.138 Ql\/ 1 H Me 302+2.6 | 968.8+39.5 [4]
o)

s | T Ao | e R T
/ o)

8.140 {J\)\ y|\/ 1 H Me 409.5+ 6.8 1.1 £0.03 [4]
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Structure

Ri. R
R3 Affinity
\C\N % ) [Ki (nM)]
n
Ry Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference
0
8.141 y|\/ 1 H Me NT > 1000 [4]
0
8.142 y|\/ 1 H Me NT > 1000 [4]
(] i
8.143 ‘ \2|\/ 1 H Me 28417 | 71.0+3.0 [4]
0]
8.144 \2|\/ 1 H Me NT > 1000 [4]
0
8.145 \2|\/ 1 H Me 1912+ 143 | 861.7+ 16.4 [4]
0
8.146 | 1 H Me 1944078 | 43+0.15 [4]
(S)-configuration
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Structure

Ri, R
R3 N Affinity
\CN %) [Ki (nM)]
n
Ri Rs
Cmpd Ri R n Rs R4 Rs ciR! MOR? Reference

0]
| Me
. 2+1. 2412,
8.147 @\/ \2\/ 1 H (R)-configuration 242+1.6 893.2+12.9 [4]

! competitive assays done in membrane preparation from guinea pig brain, [*H]-(+)-pentazocine as radioligand, ? competitive assays done in membranes from
CHO cells expressing MOR and [*H]diprenorphine as radioligand (in Ref. [3]) or competitive assays done in membranes from rat brains and ["H]DAMGO as
radioligand (in Ref. [4]).
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Table S7. Crystal structures of the p-opioid receptor.

STRUCTURE LIGAND
IUPHAR Receptor family Method PDB Resolution State Name Type Function Reference
u Opioid X-ray 4DKL 2.8 Inactive B-FNA small molecule Antagonist [5]
u Opioid X-ray 5CIM 2.1 Active BU72 small molecule Agonist [6]
u Opioid cryo-EM | 6DDE 3.5 Active DAMGO peptide Agonist [7]
u Opioid cryo-EM | 6DDF 3.5 Active DAMGO peptide Agonist [7]
Table S8. Crystal structures of selected GPCRs relevant to the scope of the review.
STRUCTURE LIGAND
IUPHAR Receptor Method | PDB | Resolution State Name Type Function Reference
family
NK1 Tachykinin X-ray | 6E59 34 Inactive L760735 small Antagonist (8]
molecule
NK1 Tachykinin X-ray | 6HLL 33 Inactive CP-99,994 small Antagonist [9]
molecule
NK1 Tachykinin X-ray | 6HLO 2.4 Inactive Aprepitant small Antagonist [9]
molecule
NK1 Tachykinin X-ray | 6HLP 2.2 Inactive Netupitant small Antagonist [9]
molecule
NK1 Tachykinin X-ray 6J20 2.7 Inactive Aprepitant small Antagonist [10]
molecule
NK1 Tachykinin X-ray 6J21 3.2 Inactive Aprepitant small Antagonist [10]
molecule
NK1 Tachykinin cryo- 7P00 2.7 Active Substance P peptide Agonist [11]
EM
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STRUCTURE LIGAND
IUPHAR Receptor Method | PDB | Resolution State Name Type Function Reference
family
NK1 Tachykinin cryo- 7P02 2.9 Active Substance P peptide Agonist [11]
EM
NK1 Tachykinin cryo- | 7RMG 3 Active Substance P peptide Agonist [12]
EM
NK1 Tachykinin cryo- | 7RMH 3.1 Active Substance P peptide Agonist [12]
EM
NK1 Tachykinin cryo- | 7RMI 3.2 Active Substance P 6-11 peptide Agonist [12]
EM
D4 Dopamine X-ray | SWIU 2 Inactive Nemonapride small Antagonist [13]
molecule
D4 Dopamine X-ray | SWIV 2.1 Inactive Nemonapride small Antagonist [13]
molecule
D4 Dopamine X-ray | 6IQL 3.5 Inactive L745870 small Antagonist [14]
molecule
D3 Dopamine X-ray | 3PBL 2.9 Inactive Eticlopride small Antagonist [15]
molecule
D3 Dopamine cryo- | 7CMU 3 Active Pramipexole small Agonist [16]
EM molecule
D3 Dopamine cryo- | 7CMV 2.7 Active PD128907 small Agonist [16]
EM molecule
D2 Dopamine X-ray | 6CM4 2.9 Inactive Risperidone small Inverse [17]
molecule agonist
D2 Dopamine X-ray | 6LUQ 3.1 Inactive Haloperidol small Antagonist [18]
molecule
D2 Dopamine cryo- | 6VMS 3.8 Active Bromocriptine small Agonist [19]
EM molecule
D2 Dopamine X-ray | 7DFP 3.1 Inactive Spiperone small Antagonist [20]
molecule
D2 Dopamine cryo- 7JVR 2.8 Active Bromocriptine small Agonist [21]
EM molecule
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STRUCTURE LIGAND
IUPHAR Receptor Method | PDB | Resolution State Name Type Function Reference
family

CB1 Cannabinoid | X-ray | 5TGZ 2.8 Inactive AM-6538 small Antagonist [22]
molecule

CBI Cannabinoid | X-ray | 5U09 2.6 Inactive Taranabant small Inverse [23]

molecule agonist

CB1 Cannabinoid | X-ray | 5XR3 3 Active AMB41 small Agonist [24]
molecule

CBI Cannabinoid | X-ray | SXRA 2.8 Active AMI11542 small Agonist [24]
molecule

CB1 Cannabinoid | cryo- | 6KPG 3 Active AMB41 small Agonist [25]
EM molecule

CBI Cannabinoid | X-ray | 6KQI 33 Inactive ORG27569 small NAM [26]
molecule

CB1 Cannabinoid | cryo- | 6N4B 3 Active MDMB-Fubinaca small Agonist [27]
EM molecule

CBI Cannabinoid | X-ray | 7V3Z 33 Active 2-[(1R,2R,5R)-5-Hydroxy-2-(3- small Agonist [28]
hydroxypropyl)cyclohexyl]-5-(2- molecule

methyloctan-2-yl)phenol
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Table S9. Crystal structures of the o-receptors.

STRUCTURE LIGAND
Receptor Method PDB Resolution Name Reference
ol X-ray SHK1 251 PD144418 [29]
ol X-ray 5SHK2 3.2 4-1BP [29]
ol X-ray 6DJZ 3.08 haloperidol [30]
ol X-ray 6DK1 3.12 (+)-pentazocine [30]
ol X-ray 6DKO 2.90 NE-100 [30]
62 X-ray 7M93 2.94 PB28 [31]
62 X-ray TM94 2.71 Roluperidone [31]
o2 X-ray 7M95 2.41 71241145220 [31]
o2 X-ray 7M96 2.41 74857158944 [31]
G2 X-ray TMFI 2.81 Cholesterol [31]
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