1-(5-Bromothiophen-2-yl)-2-
(pyrrolidin-1-yl)pentan-1-one (23)
C43HsBrNOS: 316

1-(5-Bromothiophen-3-yl)-2-
(pyrrolidin-1-yl)pentan-i-one (24)
C43H41gBrNOS: 316

Table 10 NMR data of 1-(5-Bromothiophen-2-y1)-2-(pyrrolidin-1-yl)pentan-1-one (23)*

Compound 23 in pyridine-ds

No. Bc 'H HMBC?
1 1933 - -
2 71.8  3.39,1H, q, J~4.8 Hz 1,3,4,2°,27/5”
3 327 1.82,1H,m 1,2,4,5
1.67, 1H, m 1,2,4,5
4 20.0 1.28,2H,m 2,3,5
5 142  0.81,3H,t,J=7.2 Hz 3,4
1’ — —_ —_
2 1415 - -
3 134.0  7.20,1H, d, J=4.1 Hz 1,2,4,5
'y 131.1  7.91,1H,d, J=4.1 Hz 2,3,5
5 123.3° - -
2°/5” 50.9. 2.56,2H,m 37/4”
2.48,2H, m
37/4” 237 1.59,4H,m 2°/5”

“ Recorded at 600 MHz (*H) and 150 MHz (**C), respectively; data in 8 ppm (J in Hz). /=8 and 4
Hz, The proton signal correlated with the indicated carbons.“Overlapped with signals of pyridine.

Table 11 NMR data of 1-(5-Bromothiophen-3-yl)-2-(pyrrolidin-1-yl)pentan-1-one (24)*

Compound 24 in pyridine-ds
No. “c H HMBC?
1 1934 - -
2 714 3.57,1H, q,/~4.8 Hz 1,3,4,2°,27/5”
3 327 1.851H,m 1,2,4,5
1.70, 1H, m 1,2,4,5
4 199 1.27,2H,m 2,3,5
5 142 0.80,3H,t,J=7.2Hz 3,4
1 - - -
2 1354 8.23,1H,d,J=1.4Hz 1,3,4,5
3 1426 - -
4 1324 7.88,1H,d, /<14 Hz ,2,%
5 1110 - -
2”/5” 509 2.58,2H,m 2,3°/4”
2.49,2H, m ’
37/4” 237 1.58,4H,m 27/5”

“ Recorded at 600 MHz ('H) and 150 MHz (**C), respectively; data in & ppm (J in Hz). °/=8 and 4
Hz, The proton signal correlated with the indicated carbons.
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1-(4,5-Dibromothiophen-2-yl)-2-
(pyrrolidin-1-yl)pentan-1-one (25)
C1 3H17BT2N OSt: 395

Table 12 NMR data of 1-(4,5-Dibromothiophen-2-yl)-2-(pyrrolidin-1-yl)pentan-1-one (25)*

Compound 25 in CD,0D? Compound 25 in pyridine-ds
No. Bc Pc H HMBC?
1 194.1 1925 - -
2 722 . 719  3.35,1H, q,/~4.8 Hz 1,3,4,2°,27/5”
3 : 34.0 323 1.80, 1H, m 1,2,4,5
1.66, 1H, m 1,2,4,5
20.5 200 1.29,2Hm 2,3,5
5 144 14.2  0.83,3H,t,J=7.2Hz 3,4
1 - - _ -
2 142.1 ' 139.7 - -
3 136.5,'J(C3-H3)=177.7Hz  135.5° 8.00, 1H, s 1,2,4,5

Y 116.1,%7 (C4-H3)= 1.4 Hz 1155 - -
5 123.5,%J (C5-H3)= 12.3 Hz 122.7 - S -

27/5” 52.3 509 2.54,2H,m 2,37/4”
: 2.48,2H, m
3”4 24.3 23.7 1.59,4H,m 27/5”

“ Recorded at 600 MHz (*H) and 150 MHz (**C), respectively; data in & ppm (J in Hz). °J=8 and 4
Hz, The proton signal correlated with the indicated carbons. ° Overlapped with signals of pyridine.
“Recorded in CD;0D.
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Table 13 WIIVARZI)NF 47 = ALEW 22,29) RONZ D Br &#ifk (23-25) D7 I HI)IV > 7 MED

g

«-PVT (22)
C13H19NOS 1237

2
2 N: >3'
3 4

4

1-(5-Bromothiophen-2-yl)-2-
(pyrrolidin-1-yl)pentan-1-one (23)
C13H 1gBFNOSI 316

A Compounds

23 25 Avalue
2 1415 139.7 1.8
3 134.0 135.5 ~-1.5
4 131.1 115.5 15.6
5 123.3 122.7 0.6
®) Compound

23 22 Avalue
2 141.5 1434 -1.9
3 134.0 1345 -0.5
4 131.1 129.4 1.7
5 123.3 137.7 -14.4
©) Compound

22 25 Avalue
2 1434 139.7 3.7
3 134.5 135.5 -1.0
4 129.4 1165 13.9
5 137.7 122.7 15.0

1-(5-Bromothiophen-3-yl)-2-
(pyrrolidin-1-yl)pentan-1-one (24)

C13H1gBrNOSI 316

0
» 3L

1
| |

5 g7 2
1

1-(Thiophen-3-yl)ethanone (29)

1-(4,5-Dibromothiophen-2-yl)-2-

i

(pyrrolidin-1-yl)pentan-1-one (25)

C13H17BI'2NOS'(I 395

Compound 25b
C43H,gBrNOS: 316

D) Compound F) Compound
24 25b Avalue 24 25b Avalue
2 135.4 135.5 -0.1 2 135.4 135.5
3 142.6 139.7 2.9 3 142.6 139.7
4 132.4 122.7 9.7 4% 1324 11557
9 111.0 115.5 -4.5 5% 111.0 122.7
(E) Compound @) Compound
24 29 Avalue 29 25b Avalue
2 135.4 131.8 3.6 2 131.8 1355 -3.7
3 142.6 140.0 2.6 3 140.0 139.7 0.3
4 132.4 126.5 5.9 Ly 126.5 122.7 3.8
5 111.0 125.9 . '~14.9 5 125.9 115.5 10.4
H) Compound
29 25b Avalue
2 131.8 135.5 -3.7
3 140.0 139.7 0.3
4% 126.5 1165 11.0
5% 125.9 122.7 3.2
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NY

O N/\ﬁ/o\/2

Noopept (28)
(GVS-111)

C17H22N204: 318

Table 14.NMR data for Noopept(GVS-111, N-(1-(Phenylacetyl)-L-prolyl)glycine ethyl ester)

No Noopept in CDCl;*
' Bc W HMBC

1 171.5 - -

2 419 3.70,2H,s 1,3,4/8

3 1342 -

4/8 129.0 7.26, 2H, d, J=6.9 Hz, overlapped 2,6

5/7 128.7 7.31, 1H, t, J=7.6 Hz, overlapped 3,6
7.30, 1H, t, J=7.6 Hz, overlapped

6 127.0 7.24, 1H, t, J=6.8 Hz, overlapped 4,8

1 _ - -

2’ 59.7 4.65,1H,d,J=7.2 Hz 1,3,4’,5, CONH

3’ 272 240,1H,m 4’,5’, CONH
1.83,1H, m 4’,5°, CONH

4 250 2.07,1H,m 3,5
1.94, 1H, m 2’

5 47.7 3.56,1H,td, J=9.9, 2.8 Hz 2’3, 4
345, 1H, td, /=9.6, 7.2 Hz 34

1” 169.6 - '

27 414 3.95,2H, dd, J=12.7,5.8 Hz 1”, CONH

1 61.3 4.16,2H, qd, /=7.2,24 Hz 17,2

2 14.1 1.24,1H,t,J=72 Hz r”

CONH 1714 - -

CONH - 7.44, 1H, brs 2”, CONH

? Recorded at 600MHz ('H) and 150MHz (®C), respectively; data in & ppm (J in Hz).
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WDSBRWZH Db T, BRI MBI
EINTEEDITEREL RN, TOELA
BETETIERTHEEICHD. 2011 FELIE,
INETLU LICEZEBERREWB R DR~
LHEL, BARIZBWTHEER I/ BB EL
Te R EC B B EFHEOMEFM - FHH
BHBL TS, ZOXIREERT 7 RIBEICH S
T, BAFBE L 2012 F£ELTT, BEEA
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Re# LC-TOFMS THIETAZEICEY, 20
DFEIFEYTSE mz 1EEE TFRILZ. 36
WARBDFRY 7 BWT, ZFOHESEDRZ
YR ERLT.

B. ik
1. R

TRXFNTIVRIEEEY 17 BRI 1),
AT/ —NRIEEEYIEE(K2), NT#
LREERY 8 BHE (X 3T, EXEELR
AR IVAF L. o2/ —A1 BD
Biosciences ttD YNV IF 7 — )L 150 K —7"— v
ReMFIZ ) —2A, NADPH, A BXU'B BAR
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W&, Vo BNy 7 7—134 T BD Biosciences #1:4>
LEEALZ. B, DAFNAVEFUR, BEIE
WAV LC-MS F7 b ZRUIZBE R L)
BEEALT-. Y7y =TI MarkerLynx™ XS %
EALE.

2. REAHER

DAF N ZVIRF U RICIER LTI EEY (5
mM)2 pLiZ, 0.5 M UL EERRHENK (pH 7.4) 400
uL, NADPH FAEAHK A 100 pL, NADPH
AVRIE B 20 uL BIUWERIK 1426 L #h0%,
37°CT 5 HEIEEOI L. 20%, FFRoay—Aa
(EE0.5mg) 50 uLENZ, 605 FHEEI KIS,
fZIEFIELT, ACN 2mL 2Nz, JKFIZEFHFEL
Te. FO#, 3 53RhE L4 BE (10,000 X g , 3min)
L, EiE%2 1 mL OBz, EEZEHREL, 100 pL
O UPLC RUIHBHMBIZERLLEZOD
UPLC/TOF-MS 34T st L LTz, 2D 2 pL (B
BOWEEIX S0 pmol) FIEAL, REtHEKRE
L7z.

3. UPLC-ESI-TOF-MS

B LC-# /9 HT-ESI-TOF-MS 4347 27
2 ( UPLC-FL-ESI-TOF-MS ) & L T, Waters
ACQUITY Ultra Performance LC GEERL T,
A LA —T v, F =M 7F—), TOF-MS &L
T Waters Premier ** TOF-MS, B BIfi#gtT/7he
LT MassLynx XS Z{£fL7. TOF-MS #IEIX
TL MRS L —A2 AL (ES]) D positive ion
mode (EST'), ¥¥E'ZV—EE 3000V, 2— &
JE 5V, A4 Y —RIRE 120C, BLEGHIRE
300C D V mode TITV, BIEHFHIX m2
100-500 & L7=.

4. UPLC 4y BEStF

#5242 ACQUITY UPLC BEH C18(1.7 pm,
2.1x100 mm, Waters) 2R L7, W5 AR E
40°C, V7 NVREE 15 °C, Hi3E 0.3 mL/min, &%
BIFRICIT, 0.1%FBE2E K (A) L 0.1%FEEE

ST =NV (B) DIRGAESEFEAL, B
RIABLIR BT LIz, 7R F ATV R
EEYDEHEMIT, B%:(0~4 min), 8%
-20% (4-15 min), 20-50% (15-18 min) 18min.
NITEIRISER, T ) — N RIEEER
Y DE ML, B%:(0~18 min) TfTo7z.

C. WFERER

4~19 IZRHERFBEO~RIa<w T A
BIORBYOWERBERE R L. Ja<hs
FAIX ETF2o0 1y T EEIIRHEBRIELL
TWRWEEY, TERIIREBRIELIT 72D
ra<h I LERLTVS. 1FE ED1EYN2D
Dra<w T I L)IIEDEDOLDDEY—7,
LIRS — 2R TEY, £7avhs
FAhEHH BT miz Z7RL TV,

Tz FFNT IV HRESD TMA-6, DOC, DOI,
PMMA £ T, & TED 14 B LIRS
BESN=ZED D, FERLEDAM IV NVEDA
FNENPBRBELI-LE DRI, 2C-C T

i, ST 28 WA LRSS N

EMD, FHR ED2 DDA IVEED AT )V
BBBEL 72 b E RIS, ¥/, 2C-E T3,
DFEDN 16 BIMLIZZEND, XUUNALHBK
BitEnizbnEEx bz, N FHIVRICD
VWTCIX, DIPT, MIPT TiZ, 2C-E LRk F&E
D316 INL72Zhh, RUUNALHKER LS
TmbDEEZ LN, HFE ) —NVRIZTET msk
B—15 ORFWHBPES N, FER LOKEN
tRad o LV EICBERIN B ER TR TE-.
Fiz, AR NVEEFFD 5-OMe-AMT TIIARE
VESERaX UV EICBEBRINOBEN TFRIT
7. £, T LA D 5-OMe-DALT,
5-OMe-DET, 5-OMe-DPT, 5-OMe-MPT (Z-D\>
TIIAMFVERER XNV EIZ, XUUAALR
ERuX LV EICERINABENE N TN T
T&J=. DM, 5-OMe-DALT Tid, m/z 230.12
DEERAORB A RHINT-.
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H3CO « NH; HyCO +_NH,
ch/\s OCH3 m

ALEPH-2
Exact Mass: 255.12 Exact Mass 321. 01

D2PM
Exact Mass: 253.14

H3CO + NH;
OLh O 3@/\/‘*

DoOC N-methyl-4FMP HMDMA
Exact Mass: 229.08 Exact Mass: 167.10 Exact Mass: 207.12

PMMA
Exact Mass. 183.10 Exact Mass: 179.12

H,CO an H;CO +_NH,
chAS OCH,4 ‘03;;

ALEPH-2
Exact Mass: 255.12 Exact Mass. 321 .mH

DZPM
Exact Mass: 7563.14

H3CO - NH, . HN.
ﬁ\l’ ,g\r CHy O CH
ci ocly ¢ CHa <0

DOC N-methyl-4FMP HMDMA
Exact Mass: 229.08 Exact Mass: 167.10 Exact Mass: 207.12

\ H
') NH'_) CH3
H;CO
8DB PMMA
Exact Mass: 193.10 Exact Mass: 179.12

Fig. 1 Structures of phenethylamine drugs
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NoFESONEY ) o
Exact Mass: 332.27
OH
CP—-47497 o
Exact Mass: 31826
QH
- oH
CP-59340
Exact Mass: 376.36

Fig. 2 Structures of cannabinol drugs

oY g

DIPT MIPT
Exact hass: 244,19 Exact Masa: 216,16

HyL 0. : l M RO HiCO
H
5.(5Me-AMT
Enecr Mass: 204,13 LOMePALT 5-0bie-DET
Exiset i 270,07 Fanot Maxs: 24617
H,C H,CO A
N b
E-OhMe-DPT SO0 e-MIFT
Exact Mass 274 20 Exuict Muss: 248 |7

Fig. 3 Structures of tryptamine drugs
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Fig. 11 Metabolic examination of CP47497
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2D-QSAR #:
FHEER D (R = 0.84
RFERRTE DFEBIRE D F(XR?) =0.92

QSAR =,

pIC50 = 1.40145
-0.0365513 * PEOE_VSA-0
- 0.0848188 * PEOE_VSA-1
-0.0168429 * SMR_VSA2
+0.0168429 * SlogP_VSAS

PEOE: The Partial Equalization of Orbital
Electronegativities method of calculating
partial charges [Gasteiger 1980]

SMR: Molecular refractivity

SlogP: Log of the octanol/water partition

coefficient
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