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Mi mindsul ,uj anyagnak”?

Szamunkra Uj az az anyag, amely hazankban
korabban még nem fordult el6 lefoglalasokban, nem
azonositottuk.

Analitikai adatok:
*nemzetkdzi adatbazisokban megtalalhatdo ©
enem talalhatd az adatbazisokban ®



Uj az ,uj"?



Pe

da katinonok megjelenésere

1930-as évek (USA): az amfetaminok depresszid
ellen hato, fogyast el6segit6, léguti

megbetegedések ellen bevezetett készitmények
hatdanyagai

Képek: Am J Public Health. 2008 June; 98(6): 974-985.



Példa katinonok megjelenésére

1960-as évek (USA): flggbség nagy szamban volt felismerhetd, hosszutavu
mellékhatasok megjelenése, a helyzet valsagossa valt, kisérletek indultak hasonlo
hatasu, kevésbé addiktiv és karos mellékhatasoktdl mentes szerek kidolgozasara.
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REDUCING COMPOSITION
Harm Siemer, W. lorf, Westphalia, G assignor
to Andreas J, Rottendorf Chemi y, Ennige
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No Drawing. Filed Sept, 17, 1962, Ser. No, 224.603 can be prepared in g
C I:l‘{ln;‘l [;l:;rl{)‘. upﬂ[::lll’leuln ?‘eﬁnum Sept. 18, 1961, nones (1) .ml th: llr‘ugmw
»127; May 16, 2737 1
B ¥ 3 737; May 19, 1962, -
S Clalms. (Cl. 167—55) 10

T

he present invention relates to novel therapeutically
ive compounds, and a process of preparing the same.
ie compounds of this invention are secondary and
ry 1-halogen-phenyl- 2-amino-alkanones (1) which 15
very useful agents hav prop

[34] { 1

s of the formula H,

te suppr | tempera

ine or isobutylamine,

ropanone (1) and which are

ed by the general Formula 11

CH-NH—R,

ir““ by reacting a-Bromo-alka-

}4‘4'!! DBr

e in R has the meaning as above, with primary

—R;, e.g., methylamine, ethyl-
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1969

THERAPEUTI CALLY ACTI VE SECONDARY AND

TERTARY 1- HALOGENPHENYL- 2- AM NO-
ALKANONES

United States Patent Office

3,465,039
Patented Sept. 2, 1969

1

3,465,039

THERAPEUTICALLY ACTIVE SECONDARY AND
TERTIARY 1 - HALOGENPHENYL - 2 - AMINO-
ALKANONES (1)

Harm Siemer, War » Westphalia, € usshgnor
to Andreas J. f Chomische Fabrik, Ennig

many

No Drawing. Original application Sept. 17, 1962, Ser. No.
224,603, now Patent No. 3,313,687, dated Apr. 11 67,
Divided and this application Feb. 16, 1967, Ser. No.
664,574

Int. CL. C0Tc 97/10; A61k 25/00

U.S. CL 260—570.5 12 Claims

ABSTRACT OF THE DISCLOSURE
1-p-halogenphenyl-2-amino-alkanones-(1) of the for-
mula:
o mn
u-u——(/ N b-bn—x

wherein R is a lower alkyl group having 1 to 3 earbon
atoms, X Is monoalkylamino or dialkylamino in which
each of the alkyl moieties has 1 to § carbon atoms, and
Hal is chlorine or bromine; also, acid addition salts of
these compounds.

‘This application is a division of copending application, 5

Ser. No. 224,603, filed Sept. 17, 1962, now matured
into U.S. Patent No. 3,313,687,

20

2

In view of the just mentioned low side effects, these
compounds are very useful drugs in the treatment of
obesity and particularly in pre-existing hypertension.
Moreover, no abuso is to be expected because of the
comparatively low central stimulation, such abuse bsing
due to the stimulating and euphoric effect of known
anorexigenic agents.

The secondary 1-halogenphenyl-2-alky alkanones
(1) according to the invention in which in Formula I
the symbol X=NH—R,, whercin R, is an alkyl radical
with straight or branched chain having 1 to 5 C-atoms
e.g, l-o-chlorophenyl.2-cthylamino-propanone (1), I-o
chloropheny)-2-propylamino-propanone (1) or 1-o-bromo-
phenyl-2-cthylamino-propanone (1) and which are repre-
sented by the general Formula 1T

Hal

N o
{’: >7l r.l-ugnu-ny

can be prepared in good yields by reacting a-bromo-
alkanone (1) of the Formula TIT
sl

P S &
e~ -0—CH—Dr
N

wherein R has the meaning as above with primary amines
of the formula HyN—R;, e.g., methylamine, ethylamine,
butylamine or isobutylamine, the rcaction taking place
at elevated temperatures, preferably in the range of
n the presence of a solvenl, e.g., in aqueous-
lution. It is desirable to use the amine in

L siine from the reaction §y peu-

1971: ENSZ pszichotrop egyezmény - az amfetamin és egyes szarmazékai is listara

keriltek




Triptaminok és fenetilaminok

THE

SHULGIN INDEX Alexander Theodore

: "Sasha" Shulgin (June 17, S
1925 — June 2, 2014) was an S
American medicinal chemist :

- Onkisérletek, adagok



Kannabinoidok

John William Huffman , Clemson University

Journal of Pharmacology &
Experimental Therapeutics (1998, 285,
995).”

JWH-018  JWH-133

http://www.leafscience.com/2013/09/25/the-surprising-origins-of-synthetic-marijuana/

C&EN, Volume 88 Issue 26, p. 43 June 28, 2010



Kannabinoidok

Alexandros Makriyannis Northeastern University
e
N\

N

AM-2201

*¢AM-087 — an analgesic CB; agonist derived from A8THC
substituted with a side chain on the 3-position, it has a K;
of 0.43nM making it roughly 100x as potent as THC. _
o(..)

o(..)

ecannabinoid receptors with some selectivity for CB,.
*AM-2201 — a potent agonist at both CB,; and CB, with
moderate selectivity for CB,, with a K; of 1.0nM at CB, and
2.6nM at CB,.

eAM-2212 — a potent agonist at both CB; and CB, with
dodecal selectivity for CB;, with a K; of 1.4nM at CB; and
18.9nM at CB,.[51

https://en.wikipedia.org/wiki/List_of_AM_cannabinoids



Mire szamithatunk?

Milyen anyagban talalhatunk uj hatéanyagot?

*Por

*Tabletta

*NOvényi anyagra abszorbealt/impregnalt hatdanyag
*Bélyeg / papir

eTargyak feltletén jelenlévé anyagmaradvany



Mire szamithatunk?

Milyen molekulara bukkanhatunk?

eSzerves kismolekulak (erre vagyunk berendezkedve,
igy pl. fehérje mérgeket nem tudunk azonositani)

Magyarorszagon azonositott Uj anyagok M, eloszlasa
(2008-2019)

140 -+

120 -

100 -

80 -

darab

60 -

40 -

20 -

0

<100 100-200 200-300 300-400 400-500 >500
M

r



Ezt kaptuk:

e Felismerés: tul vagyunk a rutin analitikan, nincs egyezés
a konyvtarakban lévé spektrumokkal, uj anyaggal allunk
szemben.




Stratégia (Ut a szakvélemenyig)

nem

Ismeretlen
anyag

extrakcio

étkristélw

Elég tiszta a kromatografia

Rutinvizsgalatok szerkezet-
vizsgalatokhoz

desztillacid

Spektrumkonyvtari
kereses Szerkezet-

meghatarozas

Ismeretlen
komponens

Sikeres?

Félreérthetetlen Megvalasztott Van étlet a
azonositas technikak szerkezetre?

ICUES
karakterizalas




Ismeretlen anyag kinyerese

homogenizalas extrakcio

mintaelGkészités az analizisre

Szerkezet-
vizsgalat



Mennyire reszletes
szerkezetvizsgalatra van szukseg?



lzomerek

Konstitucios izomerek

eLancizomerek

*Regio-izomerek (ipso, orto, meta, para)
*Funkcios izomerek

eTautomerek (enol-oxo) nem jellemzé

Térizomerek
eGeometriai izoméria (cisz-transz)

*Optikai izoméria (diasztereomerek, centralis
enantiomerek)

A jogban jelenlévé szerkezetleirasok (egyes vegylletek kémiai/lUPAC neve,
generikus leirds) hatdrozzak meg azt milyen mélységig kell a szerkezetet
bizonyitani. Azonban az analitikus szamara sokszor jelent el6nyt bizonyos
izomériak lehet6ségének felismerése adott rendszerben

pl. enol-oxo tautoméria, diasztereomerek elvalasa kromatografias korilmények
kbzott



Funkcios izomerek

Evory
% - @ 2080

@‘ D

0 Regio-izomerek
X ﬁkf O)HA



Enantiomerek
A jog nem tesz kulonbséget, de egyetlen kivétel van:

Levomethorphan Dextromethorphan

O O
\ /

kabitoszer nincs szabalyozas alatt



Tomegspektrometria (MS)
(destruktiv modszer)

| Pontos molekulatomeg

Fragmentacio

Fragmentacio
HPLC-qTOF
i | GC-MS LT

Fragmentacio

LC-MS

"




Nem destruktiv modszerek

Rontgen-diffrakcio FTIR, RAMAN

Short wavelength

Long wavelength
L |
I I

1075 nm 103 nm 1nm 10°nm 10 nm Tm 10°m
1 | | | | | |
Gamma rays X rays Ultraviolet Infrared Microwaves Radio waves
| | I 1 1 I I | 1 1 |
10%*Hz 10?Hz  10°Hz 10"®Hz 10'®*Hz 10'?Hz 10"%Hz 108 Hz 10%Hz 10*Hz 10%Hz
High frequency Low frequency

*

UV-VIS

*https://classconnection.s3.amazonaws.com/255/flashcards/4013255/jpg/electromagneticspectrum-141B490BAC872789434.jpg



Nuclear Magnetic Resonace (NMR)
magneses magrezonancia
spektroszkopia




Delta-9-THC szerkezetmeghatarozasa

Az elsé kereskedelmi forgalomban kaphaté NMR

Isolation, Structure, and Partial Synthesis of an késziilék
Active Constituent of Hashish*
Sir:

Hashish (marihuana), the psychotomimetically active
resin of the female flowering tops of Cannabis sative L.
is one of the most widely used illicit narcotic drugs.
A number of groups have reported the isolation of
active constituents.” Most of these substances are not
fully characterized, and comparisons with or between
them are difficult.

We now wish to report the isolation of an active con-
stituent of hashish to which we assign structure I (Al-
3,4-trans-tetrahydrocannabinol).® This is the first
active component whose constitution is fully elucidated. *

I 11
OH
TABLE 1I°
.- CsHii(n) N.M.R. SPECTRUM OF TETRAHYDROCANNABINOL (I}
Group Chemical shift, p.p.m.
= OH ~CH, 0.88(t)(3)
11 —CH; (oclefinic and « to O) 108¢(s) 138(s) 1.65(s)
Chromatography of a hexane extract of hashish on (9
Florisil vielded an active fraction, which on repeated C-3H 8.14 (brd; J = 10 cp.s.)
chromatography on alumina could be separated into the C-2H 8.5 (br.s) (1)
¢ natography p H (aromatic) 6.00(d; J = 2cps.)(1)
1r}act1ve cannabinol (II)%" and the tetrahydroce.tnna- 6.18(d; J = 2cps.) (1)
bino! (I}. Further purification of the latter was achieved -oH? (1
by the preparation of the erystalline® 3,5-dinitrophenyl- * Determined on a Vlarian A.ﬁ? Cspec)tgometer in CCly; valuzs
- o CHC, 14419 are given in p.p.m. relative to H,):8i as internal standard;
urethane of I Em‘p‘ 115-1167, [aJ - D I__%U ' letters in parentheses denote singlet (s), doublet (d}, triplet (t),
Anal. (Cstsso-;l\ ;). Found: C, 64.17: H, 6-04]! broad (br), coupling constant (J); numbers in parentheses de-

note number of protons determined by integration of areas.
 Peak disappears on addition of D0,

Isolation, Structure, and Partial Synthesis of an Active Constituent of Hashis, Y. Gaoni, and R. Mechoulam, J. Am. Chem. Soc., 1964, 86 (8), pp 1646-1647




NMR - szerkezetfejtés

'H NMR spektrum
Kémiai eltolodas szerkezetfliggése:

Magok hibridallapota
. 0,0-1,5 ppm sp3C— H, sp3 C szomszéd maggal
. 1,5-2,5ppm sp3C—- 1H, sp? C szomszéddal
. 2,5-4,5ppm sp3C— H, heteroatom szomszéddal
. 4,5-6,5ppm sp?C —1H

. 6,5—8,0 ppm aromasC-1H
Szomszédos magok elektronegativitasa

Pl. halogének elektronszivo hatasuk miatt csokkentik a mag koruli e- sGriséget ->
novelik a kémiai eltolddast

Elektronsdriséget befolydsold dsszes tényezd (pl. matrix hatds)

Jelfelhasadas szabaly: k=2NI+1 N:szomszédos csatolt magok szama; I: spin
I=1/2 spin és eqgymds kézotti ekvivalencia esetén k=N+1




IH-NMR Kémiai elto

'H Chemical Shifts in Organic Compounds

odas diagram
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da C10H13NO
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Pelda C10H13NO
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3BC-NMR kémiai elto

13¢ Chemical Shifts in Organic Compounds*
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Pelda C10H13NO
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Pelda C10H13NO

normefedron
2-amino-1-(4-methylphenyl)propan-1-one
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Pelda C11H15NO
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REFERENCIAANYAGOK

e Nem elérhet6 kereskedelmi forgalomban a sziukséges referencia anyag

Probléma:

* Nem véarhatunk, 60+30 nap alatt ki kell adni a szakvéleményt (uj pszichoaktiv
anyagnak mindstil6é uj anyagrol be kell bizonyitani, hogy jogi hatdr alatti vagy folotti
mennyiségrél van e szo)

* A megfelel6 mindsitéssel rendelkez6 referencia anyagok dragak

e HPLC az igavond a mennyiségi meghatarozasokban, de sziuksége van referencia
anyagra

Megoldas:
e Referencia anyagok hazi szintézise
e Kvantitativ NMR (gNMR) alkalmazasa.

e  El6nye: mely nem igényel a mérendd anyaggal azonos kémiai szerkezet(
referencia anyagot, elvalasztastechnikat nem igényel

. Hatranya: elvalasztastechnika hianyaban a bonyolultabb matrixok a mérendé
anyagon kivili NMR aktiv komponensei meghiusithatjak a mérést. Ekkor csak a
HPLC a megoldas.



Referenciaanyagok

Lefoglalt anyag

Hazi szintézissel

v o ays Tesztvasarlas
eloallitott

Hazi referencia
anyag jelolt




Hazi standard mindsitése

Hazi referencia anyag
jelolt

HPLC-DAD
homogenitas teszt

Valasztott analitika (VRK,
GCMS, NMR, IR stb.




Hazi standard mindsitése

Technika

Szerkezet
informacio

Tisztasag

Szennyez 6

NMR

Egyes szénhidratok, oldészermaradvanyok,
melléktermékek, rokonszennyez6 (izomer,
homolog stb), kiinduldsi anyag
egyeéb szerves szennyezbk

ATR-FTIR

Szénhidratok, olddszermaradvanyok,
kristalyolddszerek,
melléktermékek, rokonszennyez6 (izomer,
homolog stb), kiinduldsi anyag
egyeéb szerves szennyezdk, szervetlen és szerves
sok, regio-izomerek

Olvadaspont

Sejthetd, hogy van vagy nincs szennyezd,
kristalyos-amorf szerkezet

GC-MS

Melléktermékek, rokonszennyez6k, kiindulasi
anyag

HPLC-DAD

Melléktermék,
rokonmolekulak, egyes szénhidratok




azi standard szintézis

e Hazi standard szintézisének elve: minél olcsobb,
minél gyorsabb szintézisut
kidolgozdsa/megvalasztasa.
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>
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N N
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azi standard szintézis

e Egyszer( észteresitéssel 12 referencia anyagot jott
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M = 439 g/mol



Szintetizalt hazi standard

mindsitése

e ATR-FTIR

e olvadaspont

e GCMS

e HPLC-DAD homogenitasvizsgalat (UV spektrum)

e NMR szerkezetazonositas, kvantitativ NMR (qNMR)
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ANALYTICAL CHEMISTRY - INFRARED SPECTROSCOPY

Commonly referred to as IR spectroscopy, this technique allows chemists to identify characteristic groups of atoms (functional groups) present in molecules.

@0 @ THE FINGERPRINT REGION - 1500CM* TO 500CM"

Stretch Stretch Stretch The ﬁngerprint_region Of, the spectrum contains a complex set of
absorptions, which are unique to each compound. Though these are
m @ @ hard to interpret visually, by comparison with references they allow
identification of specific compounds.
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Infrared frequencies make up a portion of the electromagnetic spectrum. If a range of infrared frequencies are shone through an organic compound, some of the frequencies are
absorbed by the chemical bonds within the compound. Different chemical bonds absorb different frequencies of infrared radiation. There are a number of characteristic absorptions
which allow functional groups (the parts of a compound which give it its particular reactivity) to be identified. This graphic shows a number of these absorptions.
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gNMR - belsé standard modszer - gyakorlata

Oldatkészites (négy parhuzamos oldat):

Vizsgalando anyag és a tole elterd kémiai szerkezetd, megfelel6 mindsitéssel
rendelkezd referencia anyag bemérése és oldasa deuterizalt oldészerben (pl.
dimetilszulfoxid-d6).
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EMB-FUBINCACA mennyiségi referencia anyagga mindsitése
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P — az adott protoncsoporthoz tartozé

N — a csucshoz tartozo ekvivalens
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2D-NMR elve
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R. R. ErnstAngew. Chem,, 31, 805-823 (1992)
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Etil-hexedron NMR vizsgalata
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Homonuklearis technikak

zqgs-clip-COSY zqs-TOCSY
(COrrelation (TOtal Correlation
Spectroscopy) SpectroscopY)
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zqs-easy-ROESY (Rotating frame
Overhause Effect SpectroscopY )
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S. Boros, Gy. Batta:

Offset-compensated and zero-quantum suppressed RP©ES8ides accurate 1H1H distances in small to omeelsized molecules

Magn. Reson. Chem., 54, 947-952 (2016) DOI: 10.1002/mrc.4474



ed-HSQC (Heteronuclear Single Quantum Coherence)
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HMBC (Heteronuclear Multiple-Bond Correlation)
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Etil-hexedron *HC|

1H-NMR chemical shifts & [ppm]
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13C-NMR chemical shifts & [ppm]
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Characteristic steric proximities
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Characteristic heteronucler long-range coupling
detected by HMBC method H ——=C

HCI

Formula Weight: 219,32264 (Base)
Exact Mass: 219,162314302
Molecular Formula: C,,H,;NO



CUMYL-CH-MEGACLONE



A z——

41.0

91.0

Scan 1718 (194538 nn): 38311 . Dadatans (1L7AA2) O

1550

I
:|_oo

230.1

@)

NN

197.0 \ /
N

3283

2269 130
‘ . “ — Oi‘“m“m‘\ LJLU - ‘ “u‘ “\“\ ‘H\H‘ 1 “\m . . \1\ :‘L 4’7‘9-0‘
200 20 300 350 400 40



1716 (19.437 nin): GOV ( > from halos HFS D datans (1637) (O
‘ 197.1 ; 0.1

:

2509
221.1 3119 69 5.0 577
O \“‘\“H T T ‘“‘1 T ‘\M“‘ T \“‘\M\ T \“\ T “i‘ \@.‘9\ T “\‘H‘\ m ‘\ ‘i T “1‘ T ‘\‘ T -1 ‘ ‘

200 220 240 280 2380 300 20 340 330 330 400

Nnd z—



Scan 1716 (19437 nn). GAVE A MYL-G-HVEGadone_from hels HES D datans (K1687) ()

20000 @

H,C
16000 1180

8000 1789

4000 1550 1681

= »
o |l |

‘ ‘ Il L ‘ ‘ ‘ ‘ ‘ Il ‘ ‘ ‘ ‘ L
O T ‘ T T 1 ‘ T T ‘ 1 ‘ T ‘ T T ‘ T T ‘ T 1T ‘ T T ‘ T ‘ ‘ T
niz—



T-W JIsquinuanep)

000¢

000¥

00S€

0[00]

00S¢

00ST

000T

Absorbance Units
0.010 0.020 0.030

0.040
|

2921.39

—2850.80

=2

—

) wnJpjads Y]

/

oJAUDAOU

/77

(seAue 110p|09)|



T-WD JaqUINUSABAA

0.0

Absorbance Units
1.0

1.5

00S€
|

000¢
|

00S¢
|

000¢
|

00ST
|

000T
l

009
|

(el

2923.27

1649.88
1571.12

1460.05

1361.70
1285.12

1172.46

788.71
764.24
750.14
738.84
695.38
562.55

l‘\l“l‘ 2

P —_N

-~ o A‘-‘—A-‘\

L=

[ Q[

(SEeAUE JJ0TIZSIT) WNIINSaS Y]




IH-NMR spektrum
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IH-NMR spektrum
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I3C-NMR és DEPT-135 spektrum
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/qs-clip-COSY es zgs-TOCSY spektrum
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/0s-NOESY spektrum
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Multiplicitasszerkesztett HSQC spektrum
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Ed-HSQC-TOCSY spektrum

JMM JJL JL JLMppm
% | SEE IFE I
: = o = 40
o s JHH JHH JHH 0

2o /h H

| ew |
C C c N C C—N—C. |,



HMBC spektrum
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NT-07 in DMSO-dg solution
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Ismeretlen anyag szerkezetvizsgalata



IH-NMR spektrum
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I3C-NMR spektrum
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Ed-HSQC spektrum
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HMBC spektrum
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zgs-clip-COSY
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SQC-zgs-clip-COSY spektrum
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A szerkezet megoldasa: butil-hexedron

'H-NMR kémiai eltolédasok & [ppm] 13C-NMR kémiai eltolodasok & [ppm]
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Koszonjuk a figyelmet!
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