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ANOTACIJA

S-AMINOSPIRTI, p2 UN f3 ADRENERGISKIE RECEPTORI, ADRENERGISKO
RECEPTORU AGONISTI, GLIKOZES UZNEMSANA, ORGANOCERIJA REAGENTI,
VAN LEUSEN REAKCUA

Magistra darba literatiiras apskata dala apkopota informacija par f-adrenergiskajiem
receptoriem, to biologisko lomu, uzbivi. Darba apskatita dazadu f-adrenergisko receptoru
agonistu uzbiive un to potencialais pielietojums 2. tipa diab&ta un aptaukosSanas arsteéSana.
Darba apskatitas epoksidu aminolizes reakcijas, Van Leusen reakcija un organocérija
savienojumu pielietojums nitrilu dialkilé$anas reakcijas ka ar7 Ritera (Ritter) reakcija.

Literattras apskats satur informaciju, kas publicéta no 1954. gada lidz 2021. gadam, un
ieglita, izmantojot datu bazes Scopus, ScienceDirect un citas interneta datu bazes.

Darba gaita tika sintez&ti 26 jauni cikloheksanu saturosi S-aminospirti. Iegttajiem
savienojumiem ir veiktas biologiskas parbaudes Stokholmas Universitate, ir ieghti rezultati
par So savienojumu ietekmi uz glikozes uzpemsanu §tina, uz cAMP veidoSanos f2 un fs
aktivacijas rezultata. Atseviskiem savienojumiem tika noteikta metaboliska stabilitate.

Magistra darbs ir uzrakstits latvieSu valoda, ta apjoms ir 91 lapaspuse. Darbs satur 53

att€lus, 11 tabulas un taja izmantoti 56 literattiras avoti.



ABSTRACT

B-AMINO ALCOHOLS, p, AND p3-ADRENERGIC RECEPTORS, f-ADRENERGIC
RECEPTOR AGONISTS, GLUCOSE UPTAKE, ORGANOCERIUM REAGENTS, VAN
LEUSEN REACTION

The Master’s thesis focuses on the synthesis of f-adrenergic receptor agonists and their
potential application for treatment of type 2 diabetes and obesity.

The literature review of this thesis contains a summary about S receptors, their
biological role as well as their structure and a summary of different S receptor agonists, their
structure and pharmaceutical role. The work also contains information about epoxide
aminolysis reactions, Van Leusen reaction as well as the use of organocerium reagents for the
dialkylation of nitriles and the Ritter reaction.

The review contains information published from year 1954 to 2021. The information
was obtained from data bases such as Scopus, ScienceDirect as well as other internet
resources.

26 novel cyclohexane containing g-amino alcohols were synthesized. These products
have been tested at Stockholm University and the effects of these compounds on in vitro
glucose uptake, CAMP generation through g, and f5 stimulation as well as the metabolic
stability of some of the compounds are provided.

The paper is written in Latvian on 91 pages. It contains 53 figures, 11 appendices and

contains 56 references.
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IEVADS

Otra tipa diabéts skar 400 miljonu pasaules iedzivotaju un §is skaitlis turpina augt. ST
slimiba ir saistita ar organisma nesp&ju regulét glikozes Iimeni asinis tam paredzetajas robezas
un tas izraisitas komplikacijas var izraisit smagas kardiovaskularas problémas, aknu mazspg&ju
nieru saslimsanas u.c.. Paslaik 2. tipa diab&ta profilakse tiek veikta ar insulina injekcijam, tacu
insulina lietoSanai ar1 ir daudzas nev€lamas blaknes, pieméram, taukaudu uzkrasanas audos un
insulina rezistences veidoSanas. Lidz ar to ir batiski atrast jaunu risinagjumu 2. tipa diabéta
arstéSanai, kas ir nesaistits ar insulina lietoSanu.

Zinams, ka adrenergiska stimulacija ar veicina cukura limepa samazinasanos, tacu,
atSkiriba insulina, adrenergisko receptoru stimulacija un to aktivacija veicina glikozes
uznemsanu $tna no asins plazmas, bet neveicina taukaudu uzkrasanos.

Saja darba tiek pétita jaunu S-adrenergisko receptoru agonistu ieguve, kas péc iespéjas
vairak veicinatu glikozes uznemsSanu $iina, taja pasa laika neizraisot tadas ar o agonistu
darbibu saistitas blaknes ka tahikardija, hipertensija, aritmija u.c.

Tiek pétita arT tadu strukutiirelementu ievadiSana molekula, kas izraisitu labaku piesaisti

P receptoriem un veicinatu termogenézi, kas lautu pacientiem arT atbrivoties no lieka svara.

Darba mérkis: legit jaunus, biologiski aktivus savienojumus, kurus varétu lietot 2. tipa
diabéta arstéSana.

Darba uzdevumi:

1. Apskatit f-adrenergisko receptoru veidus, literatiira zinamos agonistus un to struktiras.

2. Veikt jaukta tipa S, un f3 receptoru agonistu sintézi, kuru pamata ir cikloheksanu saturosa

S-aminospirta struktura.

How R=COOMe
NN N R=COOH
| m R=CN
X R R=0CH,COOEt
R=OCH,COOH
X=CH, N R=SOZNMGZ
n=o1 R=SO,NHMe

3. Noskaidrot atseviSsku struktiirelementu, aizvietotaju un izoméru ietekmi uz savienojumu
sp&ju saistities ar > un f3 adrenergiskajiem receptoriem un glikozes uznemsanas veicinasanu

Stuna.



1. LITERATURAS APSKATS

1.1 f-Adrenergiskie receptori un to agonisti

Adrenergiskie receptori atrodami daudzas $tnas un to aktivacija stimulé simpatisko
nervu sist€ému, kas ir atbildiga par organisma reakciju uz fiziskam aktivitatém, emocijam un
paaugstinata stresa situdcijam. ST reakcija papla§ina acu zilites, paatrina sirdsdarbibu,
mobilizé energiju un novirza asinis un skeleta muskulaudiem. So procesu rezultata uz bridi
uzlabojas arf fiziskais sniegums.

Cilvéka organisma adrenergisko receptoru agonisti ir kateholamini — adrenalins jeb
epinefiins (1) un norepinefiins (noradrenalins) (2). Sis biologiski aktivas vielas tiek sintezétas

virsniergs un ir neselektivi gan a-, gan ari - receptoru agonisti (1.1. attgls).?*

oH |, OH
HO:©/k/N\ HO:©A/NH2
HO HO

1 2

1.1. att. Kateholamini — adrenalins (1) un noradrenalins (2)

Adrenergiskie receptori tiek klasificéti ka G-proteinu saistitie transmembranas proteini,
ko veido 7 transmembranas doméni.? Adrenergiskie receptori iedalami o un g receptoros. j
Receptori talak iedalami f1, B, un B3 receptoros. f1 Receptori ir adrenergiskie receptori, kas
pamata atrodami gludaja muskulattra, sirdi un aknas, ka ar1 taukaudos, un 80% no sirdi
atrodamajiem p-adrenoreceptoriem ir tie$i f; receptori. f1 Receptoru aktivacija sirds
muskulatlira paatrina sirdsdarbibu un paaugstina asinsspiedienu, aktivéjot Gs adenililciklazi,
kas veicina cAMP (ciklisko adenozinmonofosfata) veidoSanos no ATP (adenozintrifosfata).
Aknas f1 aktivacija veicina renina izdaliSanos. Vairaki f; agonisti tiek izmantoti ka
medikamenti brahikardijas arsté$ana un ari sirdstrieku gadijuma, piem&ram, izoprenalins (3).
Izoprenalins (3) ir neselektivs £ receptoru agonists un, lai ar tas tiek izmantots ka f; agonists
atseviSku sirds slimibu arst€Sana, tam piemit daudz blaknu ka reiboni, galvas sapes,
hipertensija un hipotensija, aritmijas, ka arT tas var izraisit rezistenci pret insulinu.
Dobutamins (4) galvenokart iedarbojas tiesi uz f; receptoriem un to izmanto sirds kirurgijas
laika. Ka 7 agonists, tas izraisa tadas blaknes ka hipertensija, tahikardija un aritmija (1.2.

a‘[téls).4
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1.2. att. 2 Receptoru agonisti

B2 Receptori ir plasi izplatiti organisma, tacu visvairak tie izvietoti plauSu gludaja
muskulattra. Tie ir atrodami arT skeleta muskulatara. Tapat ka f receptori, ari S, receptori ir
saistiti pie stimul&josa G-proteina (Gs), kas aktivé adenilata ciklazi, kas, savukart, veicina
cAMP veidosanos no ATP. cAMP tad var kataliz&t proteinu kinazes A (PKA) aktivaciju, kas
talak fosforilé proteinus, kuri ir atbildigi par muskulatiiras kontrakciju (1.3. att€ls). Plausu
stinas CAMP izdalisanas inhibé kalcija jonu uzpemsanu, pastiprina to izvadi, ka ar1 veicina
kaljja jonu iepludi, ka rezultata notiek plauSu Stnu relaksacija un tiek atslabinata plausu
muskulatiira. Sis efekts visbiezak tiek izmantots pretastmas lidzek]u izveids.*

oH
HO:©/'\/N\
HO
1
ﬁz-AI’

Aoy

Palielinata K* ieplade
ATP

_—""" paK" kanaliem

cAMP

Samazinata Ca2*
ieplade pa Ca2*
kanaliem, palielinata
Ca?* izplade

1.3 att. > Receptora aktivacija plauSu Stinas

[o-Agonistu piesaiste receptoram ir plasi pétita. Piem&ram, adrenalina (1) un p,
receptora galvenas receptora mijiedarbibas ir Van der Valsa mijiedarbiba starp liganda
aromatisko gredzenu un receptora aktivaja centrd esoSo fenilalanina aromatisko gredzenu.
Tipiski S, receptoru agonistiem, pieméram, adrenalinam (1) pie $1 aromatiska gredzena ir
divas tdenraza saites veidojosas grupas, visbiezak -OH, kas mijiedarbojas ar proteina serinu
atlikumiem. Liganda esosa hidroksilgrupa veido tidenraZa saites ar receptora eso$o asparagina

amidu. Liganda esoSais amins veido jonu saiti ar receptora eso$o asparaginskabi (1.4. attéls).’
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1.4, att. p,-Adrenergiska receptora un adrenalina (1) galvenas mijiedarbibas

Sakotng&ji pats adrenalins (1) tika p&tits ka bronhodilators astmas simptomu arstéSanai,
tacu, ka neselektivam adrenergisko receptoru agonistam, ta lietoSanai piemita daudzas ar S
stimulaciju saistitas blaknes, kas to padarija par nepiemé&rotu Iidzekli $im mérkim. Balstoties
uz epinefrina struktiru, 1940. gados tika izveidots izoprenalins (3), kas bija spécigaks
bronhodilators neka epinefiins (1), tacu tam joprojam piemita blaknes ka tahikardija un
galvassapes, kas skaidrojami ar ta saistiSanos ari pie f; receptoriem. Vé&lak, 1970. gadu
sakuma, tika izveidoti selektivaki f, receptoru agonisti, piem&ram, orciprenalins (5),
salbutamols (6) un citi (1.5. attels). Sie ir Tsas darbibas S, receptoru agonisti, kas 15 minasu
laika mazina astmas simptomus un uzlabo plausu darbibu 6 stundu garuma. Ka tika noverots,
t-Bu- grupas ievadiSana pie liganda amina ka, piem&ram, salbutamola (6) palielina

selektivitati attieciba uz f, receptoriem (1.5. attgls).°

HO N H
j/ HO j<
HO
OH

5 6

1.5. att. Pirmas paaudzes pretastmas Iidzekli — orciprenalins (5) un salbutamols (6)

Isas darbibas S, receptoru agonistus ierobezo paSa receptora desensitivizesanas ilgstosas
medikamentu lietoSanas rezultata, kas palielina astmas simptomus un to biezumu, ka ari
samazina pretastmas lidzeklu efektivitati.>"®

Nemot veéra visas §is IpaSibas, radas nepiecieSamiba izstradat ilgstoSas darbibas £,
receptoru agonistus, kas spétu darboties vairak neka 12 h garuma. Sadi agonisti ir, pieméram,
formoterols (7), karmoterols (8) un salmeterols (9). Sie ir loti selektivi S2-receptoru agonisti.

Praktiski visas saistibas, kas nov€rotas izoprenalina gadijuma, nove€rojamas ari Seit, tacu

selektivitati nodroSina liganda sp€ja saistities ar receptora esoSo tirozinu®® (Tyrsos) ar
10



molekulas labaja pusé esoSo aromatisko gredzenu (1.6. attéls). Tyr308 nozimigums $1s
selektivitates nodroSinasana ir pieradits ar pétijumiem, kur receptora tiek ieviestas mutacijas
Saja proteina posma, aizstdjot tirozina atlikumu ar citam aminoskabém, rezultatd novérojot
samazinatu formoterola (7) afinitati attieciba uz receptoru. Izoprenalina (3) selektivitate

attieciba uz S, receptoriem, pret f; receptoriem ir 3.8 reizes augstaka, salbutamola (6)

5,6,9

gadljuma ta ir 21 reizi augstaka. Formoterola (7) gadijuma ta ir 331 reizi augstaka.

Pheygy H3G
»—Val
| N H,C
iZ e
My
X N
o |
Serye7-OH--- HO H
Seryp,-OH --- HN i NHp
1 o=
o Asnggs
Tyrsos

~
©

1.6. att. Selektivu f#,AR-receptoru agonistu formoterola 7 un karmoterola 8 piesaiste receptoram

Salmeterola (9) selektivitate uz S, receptoriem, attieciba pret f; receptoriem ir vismaz
~1000 reizes augstaka. Dazados receptora mutaciju pétijumos tika noverots, ka izmainas
receptora aktivaja kabata loti minimali ietekm& salmeterola piesaisti proteinam, un $I

medikamenta efektivitate tiek saistita ar ta lipofilajam mijiedarbibam.” *°

T H /\/\/©
HO/D/‘\/ \/\/\/\O

1.7. att. Salmeterols (9)

p3 Receptori ir visnesenak atklatais un lidz ar to lidz Sim vismazak pétitais p-
adrenergisko receptoru izotips, kurs tika pirmo reizi klonéts un aprakstits tikai 1989. gada. Ta
lidziba ar f; un f> receptoriem péc ta aminoskabju sekvences ir minimala. Viens no
jautajumiem, kas joprojam nav atrisinats, ir vairaku f, agonistu iedarbiba ari uz f3
receptoriem. Izmantojot datormodeléSanu, tiek skaidrots, ka S5 receptora aktivais centrs satur
stériski mazakus aizvietotajus, Iidz ar to iesp&jama lielaku f, agonistu piesaiste /3 receptora.
Visvairak f3 receptori ir atrodami taukaudos, un to ir ievérojami vairak briinajos, neka baltajos
taukaudos. Tie ir atrodami arf urinpiisla gludaja muskulatira.” **

3 Receptora agonistu uzbtive parak neatskiras no S, receptoru agonistiem (1.8. attéls).

To struktiru var sadalit “labas un kreisas puses” struktiirelementos attieciba pret molekula

11



eso$o hiralo f-aminospirtu. Pati f-aminospirta funkcija ir Joti minimali funkcionalizéjama. Pa
kreisi no aminospirta atrodams aromatiskais gredzens, tacu, atSkiriba no f» agonistiem, $is
gredzens nesatur tidenraza saites veidojoSus aizvietotajus. f3 Agonistu gadijuma aromatiskais
gredzens ir fenilgredzens vai piridins (X=CH, N), tas ir minimali aizvietots un visbiezak satur
halogénaizvietotajus (R;=H, Cl, F). Pa labi no aminospirta funkcijas iesp&jamas Joti plasas
modifikacijas, tacu visbiezak to veido 2-3 oglekla atomu gars tilts (n = 0-2) lidz stériski lielam
aizvietotajam, kas visbiezak ir aromatisks gredzens, kur§ parasti ir aizvietots ar polaram vai
polariz€jamam grupam (R7), pieméram, karbonskabém, aminiem un amidiem, sulfonamidiem,

spirtiem, u.c., ka arT dazadiem heterocikliem.

OH

H
R, Ny VY- Ry
N .
PRRAE
—
X

Ri=H,Cl, F X=CH,N
R,=COOR, COR, Y=CH, O,N
OCH,COOR, NR; OR, u.c. n=0-2

1.8. att. 3 Receptoru agonistu visparéja struktiira

Pétijumos ar bifenilbenzoskabi saturoSiem atvasinajumiem 10a-d (1.9. attéls) tika
apskatiti dazadu f3 atrodamo funkcionalo grupu ietekme gan uz So savienojumu selektivitati
uz cilvéka f3 receptoriem, gan ari to famakokin&tisko profilu. Viena no lietam, kas pétita, ir
kreisas puses aromatiska gredzena aizvietotaju ietekme (1.9. attels). Saja pétijuma ligands
10b, ar hloru fenilgredzena 3. pozicija, uzradija visaugstako sp&ju saistities ar receptoru (ECsg
= 1.1+£0.1 nM), tacu arT savienojumi 10a un 10c uzradija loti augstus raditajus, ECso =
2.0+0.06 nM 10a gadijuma un ECso = 2.1+0.2 nM 10c gadijuma (1. tabula).****

10a-d

1.9. att. Bifenilbenzoskabes atvasinati f; receptoru agonisti

1. tabula
Bifenilbenzoskabes atvasinajumu ECsy uz 3 receptoriem
N.p.k. Sav. nr. R= X= ECso (mm)
1. 10a H CH 2.0+0.06
2. 10b Cl CH 1.1+0.1
3. 10c F CH 2.1+0.2
4. 10d H N 1.5+0.1

12




Tapat bifenilbenzoskabes atvasinajumos tika salidzinata molekulas kreisas puses
aromatiska gredzena ietekme uz liganda sp&ju saistities ar cilvéka f5 receptoriem. Piridinu
saturoSa atvasinagjuma 10d gadijuma tika novérota nedaudz augstaka spg€ja saistities ar
receptoru (ECsp = 1.5+0.1), salidzinot ar ligandu 10a (1. tabula). Lai ari piridina esamiba
liganda minimali ietkem&ja savienojuma spé&ju saistities ar mérka proteinu, tika noverots, ka
piridinu saturosais savienojums 10d ir ar labaku biopieejamibu.'® **

Visbiezak pf3 receptoru agonisti tiek pétiti parak aktiva urinpt§la arst€Sanai. Gan
apskatitie bifenilbenzoskabes atvasinajumi 10a-d, gan mirabegrons (11) pétiti tieSi ka
potenciali medikamenti aktiva urinpts§la arstéSanai. Mirabegrons (11) ir 2012. gada
apstiprinats medikaments parak aktiva urinptsla arstéSanai, izraisot urinpusla gludas
muskulatiiras atslabinasanos. Ar1 rafabegrons (12) tika pétits $adam pasam mérkim, tacu tas
nav vél nonacis tirgli. Rafabegrona (12) pétijumos tika atklats, ka hiralas metilgrupas
ievadiSana amina alfa pozicija uzlabo gan selektivitati attieciba uz f3 receptoriem, gan ari

vielas efektivitati (1.10. attgls)."**

OH
S cl N
Cl N o s \
N N
H Sﬁo

HO
1 12

1.10. att. Mirabegrons (10) un rafabegrons (11)
Sajos pétljumos tika pétiti arT vairaki aizvietotaji pie indola, ka visefektivaka bija
glikolskabes funkcija, kas atrodama ir arT daudzos citos f3 receptoru agonistos, pieméram,

amibegrona (13), GS-332 14 un BRL-37344 15 (1.11. attgls).'* 1°

OH o] OH |
Cl N O\)J\oa Cl N O/\H/OH
10 !

13 14
oH |, OH ‘ 0
CI\©/'\/N1/\©\ C|\©/k/N\/\N O OH
H
OH

oY

o}
15 16

1.11. att. B3 receptoru agonisti

Ka viena no problémam pS receptoru agonistu talakos pétijumos ir to metaboliska
stabilitate. f3 Agonista L-796,568 17 pétijumos tika novéroti oksidativa metabolisma

blakusprodukti, Skeloties C-N saitei pie etanolamina, veidojoties karbonskabei 18 57%
13



apmera, vai ari aminam 19 25% apmeéra. Tika novérots arT piridina N-oksidéSanas produkts
2% apméra (1.12. attéls). Lai samazinatu $adu reakciju iesp&jas, nepiecieSams modificét vienu
vai abus amina o pozicijas C atomus, pieméram, ievieSot metilgrupu. L-796,568 17 gadijuma
abas $ajas pozicijas ieviesot pa vienai metilgrupai, tikai zaud€ta visa savienojuma sakotnéja f3
aktivitate, kas skaidrojams ar to steriskajam mijiedarbibam, ka rezultata veidojas konformérs,

: - I - 17
kas vairs nespgj efektivi saistities ar receptora aktivo centru.

\//

HO
\H/\©\ 0.0
Ho Ly
\/\©\ 00 18, 57%
1T § N
N CFy, —
s
H,N
RSN
= F
17 N \S(J,@’c 5

19, 25%

1.12. att. L-796,568 17 metabolisms

1.2 > un f3 agonisti ka stimulanti diab&ta un aptaukoSanas arsteSanai

ledarbojoties uz S, receptoriem, iesp&jams ari ietekmét glikozes uznpemsSanu skeleta
muskulu $tnas. Viens no piedavatajiem skaidrojumiem $adai paradibai ir, ka f, receptora
aktivacijas rezultata paaugstinas cAMP limenis, kas aktivé no cAMP atkarigo proteinu kinazi
A (PKA), kas, savukart, fosforile mTOR kompleksu 2 (MTORC?2). Sis akfivais komplekss
izraisa glikozes transporta protetna GLUT4 parvietoSanos uz $iinas plazmatisko membranu,
kas nodrosina glikozes transportu $tna (1.13. attéls). Attiecigi, izmantojot $o mehanismu,
iesp&jams veidot savienojumus, kas potenciali varétu tikt pielietoti 2. tipa diab&ta arstéSana.
Lai ar §im mehanismam ir vairakas lidzibas ar mehanismu, péc kura notiek cukura Iimena
regulacija ar insulinu, tomér ir pieradits, ka Sie mehanismi nav saistiti.’*® Ta ka insulins
stimulé ar1 vairakus anaboliskus procesus, ieskaitot tadus, kas veicina nev€lamus
blakusefektus, ka pieméram, lipidu veidoSanos audos, kas veicina aptaukoSanos, glikozes

uznemsana, kuru regul@ citi mehanismi, pieméram, adrenergisko receptoru stimulacijas cela,

dotu iesp€ju izvairities no Stm blakném.
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Insulins
J Glikoze

¥
PIP3 — (PKDT) —= CAKT <= /
Translokacija

PIP2 l \
reorganizacija[ ™™

ATP

Aktina
reorganizacija

[ Glikoze

Adrenergiska stimulacija
1.13. att. Glikozes uznemsana §iina ar GLUT4 transporta proteinu

Briinie taukaudi satur gan o, gan f; gan f, gan ari f3 receptorus. Tajos esoSie f3
receptori ir atbildigi par termogenézi, ka ari trigliceridu lipolizi par glicerinu. 3 Receptoru
aktivacija var veicinat glikozes uznemsanu Stna Iidzigi, ka tas notiek f, receptora aktivacijas
gadijuma — paaugstinas cAMP limenis, kas izraisa no cAMP atkarigas proteina kinazes A
aktivaciju, kas, savukart, fosforile mTORC2, to aktivgjot. Aktivétais mTOR komplekss 2

izraisa glikozes transporta proteina GLUT1 parvieto$anos uz $tinas membranu (1.14. at‘[éls).12

Adrenergiska stimulacija
L Glikoze

reorganizacija

ATP

1.14. att. Glikozes uznemsana §iina ar GLUT1 transporta proteinu

Lidziga veida tiek veicinata ari termogenéze brinajos taukaudos. Sada gadijuma
receptora aktivacijas rezultata paaugstinas cAMP Iimenis, un cAMP fosforile p38 MAP
kinazi, $1 kinaze veicina atvienojosa proteina 1 géna (UCP1) aktivaciju (1.15. attéls). UCP1 ir
iekS€jas membranas proteins, kas regul€ protonu parnesi. Lidz ar to, tas sp€j izkliedét protonu
gradientu, kas veidojies NADH veicinata protonu parnesé no mitohondrialas matricas uz

mitohondrija starpmembranu. No energijas starpibas, kas veidojas sis izkliedes rezultata,
15



rodas siltums. PKA brinajos taukaudos sp&j fosforilét trigliceridu lipazi, kas tieSa veida
veicina trigliceridu lipolizi par glicerinu un taukskabém (1.15. attéls).?

Adrenergiska stimulacija

-

i OOOOOOOCOOOOCOOOOOOCOCOCOOOOCOCOOOOOOOOOOOOOOOOOCOOOOOOOOOOOO0)
] 0000000000000000000000000000000000000000000000000000000

(|
\J U\
@ CAMP—> PKA ----------- > UCP1géns — > Termogenéze

ATP Trigliceridu lipdze —— Lipolize
1.15. att. 3 receptoru aktivacija veicinata termogenéze briinajos taukaudos
So 1pasibu kopums rezultgjas ar kermena svara samazinasanos, nesamazinot partikas
uznems$anu, ka ari palielinatu kermena energijas patérinu prekliniskajos modelos, kas ir
raisijis butisku interesi par f3 agonistiem ka potencialiem pretdiab&ta un pretaptaukosanas
preparatiem. Sobrid neviens no tiem $o mérki nav sasniedzis. Lai arf testos uz dzivniekiem /3
agonisti, piem&ram, rafabegrons (12) ir uzradijusi sp&ju veicinat termogenézi un svara

2122 11dz ar to Joti daudzi no

samazinasanos, tomeér cilvéku testos $is efekts noveérots netika.
selektiviem /53 receptoru agonistiem paslaik tiek pétiti ka potenciali medikamenti parak aktiva
urinpti$la arstésanai, pieméram, rafabegrons (12), solabegrons (16) un GS-332 14 12

Apvienojot £, un B3 receptoru aktivacija izraisito glikozes uznemsanas veicinasanos,
bitu iespgjams ieglt savienojumus, kas potenciali izmantojami aptaukoSanas arstéSanai,
iedarbojoties uz abiem receptoriem reize. Savienojumu iedarbiba uz S, receptoriem tiek veikta
in vitro, kur nosaka cAMP veido$anos un glikozes uznemsana (GU) zurku L6 §tinas attieciba
pret izoprenalina (3) izraisitajiem efektiem. Savienojumu iedarbiba uz S, receptoriem tiek
pétita, izmantojot gan zurku, gan ari cilvéka CHO S$iinas, kuras nosaka cAMP veidoSanos pret
izoprenalina (3) izraisito cAMP veidosanos (3. tabula).

Viens no savienojumiem, kas pétits tieSi aptaukoSanas un diab&ta arst€Sanai, ir f3
agonists BRL-37344 15. S7 savienojuma gadijuma tika novérots, ka tas veicina glikozes
uznemsanu, iedarbojoties uz f, receptoriem, tacu tas neizraisa izteiktu cAMP veidoSanos, ka
tas tieck novérots klasisku f, receptoru agonistu gadijuma, kas tiek izmantoti ka pretastmas
lidzekli. Savienojums labi iedarbojas arT uz fS3 receptoriem, lidz ar to sagaidams, ka tas varétu
veicinat glikozes caur GLUT1 kompleksu, gan art reizé veicinat lipolizi un termogenézi (3.
tabula, 3. n.p.k.). Lidz ar to BRL-37344 15 pierada, ka ir iesp&jams jaukti iedarboties gan uz
S, gan f3 receptoriem, izraisot paaugstinatu glikozes uznems$anu, ka ari lipolizi un
termogenézi, neveidojot lielu CAMP daudzumu $iinas, ka tas parasti notiek pretastmas

lidzek]u gadijuma.?® Lidzigi pétits ir arT klenbuterols (20), ATR-258 21 un amibegrons (13).
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Klenbuterols (20), lidzigi izoprenalinam (3), ir neselektivs S, un f3 agonists, bet prekliniskajos
pétijumos ir pieradits, ka klenbuterols (20) spgj izraisit paaugstinatu termogenézi cilvékos,
tacu tas ari pastiprinati veicina cAMP veidoSanos §tina, kas var izraisit ar S, stimulaciju
saistitas blaknes (2. tabula, 1. n.p.k.). ATR-258 21 struktiira ir pielidzinamas klasiskajiem £,
receptoru agonistiem, tomér ATR-258 21 ir uzradijis labu efektu glikozes limena
samazinasana diab&tisku zurku asinis, vienlaikus Sis savienojums tikai minimali veicina
cAMP veidoSanos, kas padara So savienojumu par pilnu agonistu attieciba uz glikozes
uznemsanu, bet dal€ju agonistu attieciba uz cAMP veidosanos, 11dzigi ka tas ir BRL-37344 15
gadijuma (2. tabula, 2.,3. n.p.k.). Amibegrons (13) ir uzskatams par selektivu B3 receptoru
agonistu. Ka redzams, tas minimali veicina cAMP veidoSanos, iedarbojoties uz fo
receptoriem, bet 3 reizes vairak iedarbojoties uz f3 receptoriem, tacu taja pasa laika izraisot ar1

glikozes uzpemsanu L6 $unas (2. tabula, 4. n.p.k.).?®

2. tabula

f>un Bz receptoru agonistu biologiska aktivitate attieciba pret izoprenalinu (3)

L p.—GU po—CAMP | B cAMP
N.p.k. Savienojums (zurkas (Zurkas (cilveka
§iinas) §iinas) §iinas)

OH
cl Nj<
1. HoN 1.06 0.91 0.75
Cl

Klenbuterols (20)

OH
F X N

ATR-258 21

OH H
3. 0/\|fOH 0.85 0.24 0.91
(o]

BRL-37344 15

OH 0
cl N o\)J\OEt
4. 0.73 0.29 0.56

Amibegrons (13)
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S1 darba merkis ir iegit savienojumus, kuros saglabajas ATR-258 21 uzraditie efekti
glikozes uznemsSanas veicinasana, bet palielinot ta sp&ju iedarboties uz f3 receptoriem, lai
veicinatu liganda izraisito termogenézi un lipolizi, reiz€ samazinot ta ietekmi uz cAMP
veidoSanos. Lai to panaktu, savienojumos tiks saglabats aromatiskais gredzens ar fluoru ta 3.
pozicija, ka tas ir ATR-258 21 gadijuma. Bet, lai veicinatu savienojuma ietekmi uz fs3
receptoriem, molekulas kreisa puse tiks papildinata ar cikloheksana tiltinu, kura gala ir dazadi
hidrofili aizvietotaji, piem&ram, karbonskabes vai to bioizosteri, ka tas ir daudzu, selektivu f3

receptoru agonistu, pieméram, amibegrona (13) gadijuma.

1.3 f-Aminospirtu ieguve

Visbiezak f-aminospirtus iegist dazadas oksirana cikla atvérSanas reakcijas ar aminiem.
Oksirana atverSana skabos apstaklos notiek galvenokart pa visvairak aizvietoto oglekli. Tas
tick skaidrots ar to, ka skabos apstaklos regioselektivitati nosaka stabilaka karbkatjona
veidoSanas, pieméram, intermediata 23b veido$anas o pozicija. Savukart baziskos apstaklos
pievienoSanas notiek pa mazak aizvietoto oksirana oglekli, kas tiek skaidrots ar stériskajam
mijiedarbibam starp epoksidu un nukleofilu, un §1 reakcija notiek caur intermediatu 23a. Lidz
ar to, veicot stirola oksida 22 atvérSanu ar aminu, piem&ram, amonjaku, var sagaidit, ka amina
pievienoSanas notiks primari pa f-pozicijas oglekli, kas ta ar1 notiek, iegiistot produktu 24 ar

53% iznakumu un a pievienosanas produktu 25 ar 15% iznakumu (1.16. attéls).lg'20

+
5

Lo OH
AR
y Ph/%\? H Ph)\/NHZ

NH5
o) 23a 24, 53%
Pho<J
B \
ES
22 NH3 [ ;\/OH NH, oH
Ph Ph
23b 25, 15%

1.16. att. Stirola oksida aminolize ar amonjaku

Reakcijas starp dazadiem aminiem un stirola oksidu notiek ar augstu iznakumu, tacu
reakcijas regioselektivitate ir atkariga no amina dabas. Stirola oksida 22 reakcija ar anilinu un
benzilaminu reakcija galvenokart notiek pa o pozicijas oglekli, parakuma veidojot produktus
28a un 28b (1.17. attels) (3. tabula, 1., 2. n.p.k.). Alifatisku aminu gadijuma galvenais
produkts ir otr&jais spirts 27. Visaugstaka selektivitate amina reakcija pa f pozicijas oglekli
noverojama steriski apjomigu aminu gadijuma, pieméram, tres-butilaminu 26d, kur otr&jais

spirts 27d veido 92% no iegiita produktu maisijuma (3. tabula, 4. n.p.k.). Ar sterisko
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trauc§jumu samazinasanos selektivitate samazinas, pieméram, n-butilamina 26C un
cikloheksilamina 26e gadijumos (3. tabula, 3., 5. n.p.k.).%’

R

o R H,0 OH |, HN"
Ph + HN —— +
N W 14histt. Ph)\/N‘R Ph)\/OH
22 26 27 28

1.17. att. Stirola oksida (21) atvérsana ar aminiem tidens vidé bez katalizatora klatbuitnes

3. tabula
Stirola oksida (22) aminolize ar dazadiem aminiem
N.p.k. Sav. R= Kopjais 27, % 28, %
iznakums, %
1 a Ph 97 4 94
b PhCH, 88 30 70
3. c n-Bu 94 75 25
4. d t-Bu 92 92 8
5. e Cy 92 80 20

Oksiranu aminolizes reakciju ietekme ar1 $kidinataja efekti. Veicot stirola oksida 22
reakciju ar N,N-dietiletiléndiaminu 29 dazados $kidinatajos, tika novérotas ievérojamas
atSkiribas gan reakcijas iznakumos, gan ari regioselektivitate (1.18. att€ls). Veicot reakcijas
aprotonos $kidinatajos ka CCly vai dioksana, tiek noverots tikai 62% reakcijas iznakums, ar
produktu 30/31 attiecibu 1.72 un 2.21 (4. tabula, 1., 2. n.p.k.). Veicot $o pasu reakciju i-PrOH
vai EtOH, reakcijas iznakums ir 91% un 98%, un 30/31 attieciba ir 3.7 un 4.0, respektivi, tiek
veicinata otr&ja spirta 30 veidosanas (4. tabula, 3., 4. n.p.k.). Reakciju veicot tideni, reakcijas
iznakums bija 81%, tatu produktu attieciba bija 1.71 (4. tabula, 5. n.p.k.). Sads iznakums ir
skaidrojams ar to, ka tdens ir loti polariz&joss $kidinatajs un novirza reakciju Sy1 reakcijas

virziena, kura galvena produkta veidoSanos ietekmé stabilaka karbkatjona veidosanas.?

o ( Skidinatajs OH H CH,OH |/
Ph_< + N —_— +
H,N" """ gh 50°C Ph N\/\r\(\ Ph ”/\/N\/
22 29 30 31

1.18. att. Stirola oksida aminolize ar dietilaminu
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4. tabula

Skidinataja ietekme uz stirola oksida (22) aminolizi

N.p.k Skidinatajs Reakcijas iznakums (%) 30/31 attieciba
1. CCl, 62 1.72
2. Dioksans 62 2.21
3. i-PrOH 91 3.70
4. EtOH 98 4.0
5. H,0 81 1.71

1.4 Alkileésanas reakcijas izmantojot organocérija reagentus

Daudzi £, un fs3 receptoru agonisti amina alfa pozicija satur 1 vai 2 metilgrupas.
Orciprenalina (5) un salbutamola (6) gadijuma tika noveérots, ka $adu aizvietotdju iesaiste
palielina $o savienojumu selektivitati uz f, receptoriem. Aminospirti, kuru slapekla alfa
pozicija satur 2 metilgrupas, mazak paklauta metaboliskas oksidativas SkelSanas reakcijam.
Lidz ar to nepiecieama vienkarsa metode $adu aminu ieguvei.® %

AlKilcérija organiskos savienojumus iesp&jams izmantot reakcijas ar nitriliem, kuras
notiek divu alkilgrupu pievienosanas, veidojot aminus. Organocérija reagents reakcijas
maisijuma tiek generéts in situ, beziidens CeCls skidinot THF, kur tas kompleks€jas ar
skidinataju, veidojot solvatu, kuram pievienojot Grinjara reagentu vai litijorganisko reagentu,
transmetaléSanas reakcija tiek iegiits cérija komplekss R-MgX-CeCl; vai R-CeCl,. Ta ka
organocgrija reagenti ir loti nestabili, tos iegiist -78°C temperatiira.”’ Saja reakcija iesp&jams
lietot gan (hetero)arilnitrilus, ka, pieméram, 4-cianopiridinu 32, ka art alkil- un alkénil-

nitrilus 34 un 36, lai iegiitu aminus 33-37 ar augstiem iznakumiem (1.19. attgls).*

— n-BuCeCly, 3 ekv. = NH
N, )—CN ———=—— N n-Bu
\ THF, 2 h, -65°C \ U

32 33,92%
n-BuCeCl,, 3 ekv. NH,
Bn—N CN ———2——» Bn—N n-Bu
THF, 2 h, -65°C M-BU
34 35, 90%
/"GN MeCeCI2 3 ekv.
@ "THF, 2h, 65°C Q_/M NH,
36 37, 77%

1.19. att. Nitrilu dialkiléSana ar organocérija reagentu
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Tiek piepemts, ka reakcijas sakuma nitrils 38 ar organocérija reagentu 39 veido aduktu
40, kur§ var piesaistit vél vienu organocérija molekulu. Sis intermediats 41 iek§molekulari
parnes otru alkilgrupu, veidojot cérija kompleksu 42. Reakcijas maisTfjumam pievienojot

NH4OH tdens $kidumu, maisijuma esoS$ais cérijs tiek izgulsnéts, iegtstot produktu 43 (1.20.

=1y 30
attels).
R—CN + R;=CeCl, — >  )»=NCeCl, — >  )=NCeCl,
R, R, ;
R,—CeCl,
38 39 40 41

Ry Ry
Ry——NH; <—— R;——N(CeCly),
R Rz

43 42

1.20. att. DialkileSanas reakcijas mehanisms ar organocerija reagentu
1.5 Van Leusen reakcija

Lai varetu iegit dazadus f-aminospirtus, kas saturétu karbonskabes un to esterus,
nepiecieSama vienkarSa metode $adu funkcionalo grupu sintézei. Viena no vienkarSakajam
metodém karbonskabju un to esteru sintézei ir nitrilu hidrolize. Nitrilus iesp&jams iegtt Van
Leusen reakcija no ketoniem ar tozilmetilizocianidu (TosMIC) 48. Saja reakcija ketons tiek
pagarinats par vienu oglekla atomu, lidz ar to reakciju varétu uzskatit par reduc&osu
ciané$anu. Reakcija tiek veikta aprotona $kidinataja ka, pieméram, DME vai THF, istabas
temperatiira, t-BuOK klatbutné, kas reakcijas maisijumam tiek pievienotS pazeminata

temperatiira. Saja reakcija var izmantot gan alifatiskus 44, gan aromatiskus ketonus 46 (1.21.

= 31
attéls).
(0] TosMIC, 1 ekv. CN
t-BuOK, 2 ekv.
et Rl
DME, 1.5 h, 20°C
44 45, 80%
O TosMIC, 1 ekv. CN
t-BuOK, 2 ekv.
et Rl
DME, 1.5 h, 20°C
46 47, 68%

1.21. att. Van Leusen reakcija

Virspirms baze deprotoné TosMIC reagenta 48 skabo protonu, veidojot anjonu 49, kas

var reagét ar karbonilgrupas oglekli, veidojot intermediatu 50, tam iekSmolekulari
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cikliz&joties, tiek iegits starpprodukts 51. Saja brid cikls var atkal atvérties, un no molekulas
var tikt elimingta tozilgrupa, veidojot produktu 54. Sis starpprodukts spirta klatbiitné sadalas
lidz produktam 45. Sie soli ir iesp&jami bez papildu spirta pievienosanas reakcijai, tatu tie

norisinds ievérojami atrak, pievienojot 1-2 ekv. t-BuOH vai EtOH (1.22. att&ls).*

(6]
\\// H® C
\\// @ o\\S//oe %///Ce
/@/ X t-BuOK /@/ \r
H
43 49 51
\\// \\//
_N -t-B Q _N H (\ S N
MO tBuo My Tos T §
CF e — LA
55 54 53
_ ® _N
ol o
56 45

1.22. att. Van Leusen reakcijas mehanisms

Reakcijas iznakumu var samazinat pasa TosMIC 48 bazes katlizéta ciklodimerizacija,
ko var novérst, pievienojot 2 ekvivalentus t-BuOK uz vienu ekvivalentu TosMIC 48, kas
parvers pilnigi visu reakcija eso$o TosMIC 48 par ta anjonu 49, kas lauj reakciju veikt ari
ilgaku laika periodu un paaugstinata temperatiira, kas ir noderigi steriski traucétiem ketoniem
ar zemu reagdtspeju.®

Reakciju iesp&jams veikt ari paaugstinata temperatiira (45°C), par Skidinataju
izmantojot DMSO ar nelielu MeOH piedevu un ka bazi lietojot heksametilfosfortriamidu.

Sadi reakcijas apstakli biezak tiek lietoti stériski traucétu ketonu gadijuma.™
1.6 Ritera (Ritter) reakcija

Ritera reakcija ir noderiga reakcija, lai no spirtiem iegiitu tres-alkilaminus, sakuma
iegtstot N-alkilkarboksamidu, kuru iesp&jams skelt ar tiourinvielu, tadgjadi iegiistot vélamos
aminus. Ritera reakcija tiek iegiiti N-alkilamidi 58 spirtu 57 reakcija ar nitriliem stipras skabes
klatbutné. Spirta 59 reakcija ar sérskabi (60) tiek generéts karbkatjons 62, kas reagg ar nitrilu,
veidojot nitrilija jonu 63, kam reaggjot ar skabes konjugéto bazi, veidojas imidats 65. Imidatu
hidrolizgjot, veidojas N-alkilkarboksamids 67 (1.23. attéls). Ta ka reakcija veidojas
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karbkatjons 62, tas var staties Vagnera-Meérveina (Wagner-Meerwein) pargrupésanas reakcija,

veidojot stabilako karbkatjonu, kas talak reag€ ar nitrilu, kas biezi novérojami ka Ritera

i . 32,33
reakcijas blakusprodukti.
N
I _cl
2 ekv.
H
OH H2804' 6 ekv. N\n/\CI
_—
m AcOH m o
5h, ist. t.
s7 58, 78%
RF«/—\‘OO R, Ri RR1N///\R4RR1
2 + A 2 ~ 5 5
H 8 ~=——= H—
R3>|\OH O™  OH  -HSO, R3>|\9® Ry ® R3>|\4'\\E\\
59 60 61 62 63
A \
0.
Ri R R Rad R Rf/ +HSO, Roo]”
N G, ) Resl A< >N
R;” N0  -H,s0, Rs ”2 (PSOzH Ry~ N2 ~OSOzH +H* 3 N .
;
®
67 66 65 64

1.23. att. Ritera reakcija un tas mehanisms

Lai no N-alkilkarboksamidiem 58 iegiitu fres-alkilaminus 68, var tikt veikta
hloracetilgrupas SkelSana gan skaba vide, 10N HCI/AcOH maisijuma, gan ar1 baziska vidg,
piem@ram, reakciju veicot LiOH tidens 8k., 100°C temperatura. Tomer $adi apstakli biezi vien
nav savietojami ar dazadam funkcionalajam grupam. Daudz maigak hloracetilgrupas SkelSanu
iesp&jams veikt, izmantojot tiourinvielu. Sakotngji reakcija, elimingjoties HCl, izveidojas S-
aizvietots tioformamidina hidrohlorids 70, kam iekSmolekularas amidinolizes rezultata
veidojas amins 72 (1.25. att€ls). V@l viena priekSrociba hloracetilgrupas SkelSanai ar
tiourinvielu uzskatama reakcijas maisijuma vienkar$a apstrade, jo pseidotiohidantoins 73

izkristaliz&jas no reakcijas maisijuma, kad tas tiek atdzeséts.>*

X
H HoN" NH,
N\H/\C' 1.2 ekv. NH,
o) AcOH
10 h, 80°C
58 68, 84%

1.24. att. Hloracetilgrupas skelSana
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Ry ,O Ry O HCl
Ry O NH, Ro C RoJ A
NH
R2>|\ J\fm + s R3>'\N S\[é iy N)(®\
R& N H H HNSSNH
3 1
N »\/ NH, K_/NHZ H
69 70 71
S
1 _ﬁ/\
Rz + O NEN +  HCl
Ry~ “NH, N™ NH
72 73

1.25. att. Hloracetilgrupas SkelSanas mehanisms
1.7 Rodija katalizéta alkileSana ar diazosavienojumiem.

Dirodija tetraacetats var tikt izmantots spirtu alkileSanas reakcijas ar
diazosavienojumiem. Sis reakcijas notick maigos apstaklos un tam ir nepieciesams neliels
katalizatora daudzums. Reakcija ka blakusprodukti var veidoties diazosavionojuma
dimerizésanas produkti. Pieméram, izopropanola (74) reakcija ar etildiazoacetatu (75) tiek
iegiits etilizopropoksiacetats (76). ST reakcija tiek veikta istabas temperatira 4 h, ka
Skidinataju lietojot paSu izopropanolu (74) (1.26. attéls). Reakcijas prieksrociba ir tas loti

maigie apstakli, kas lauj to savietot ar daudzam funkcionalajam grupam.® 3¢ %

o \)L
0,
OH . szk Rh,(OAc)4, 5mol% 0] OEt
OFt 4 h,ist. t

74 75 76, 83%

1.26. att. Rodija katalizeta alkileSana ar diazoetilacetatu

Etildiazoacetatam pievienojoties rodija diacetatam, izveidojas intermediats 77,
elimingjoties slapeklim, veidojas rodija stabilizéts karbéns 78. Si karbéna parnefana uz
elektroniem bagatu funkcionalo grupu, $aja gadijuma spirtu, izveido €teri un nodroSina

katalitiska cikla turpinajumu (1.27. attéls).*
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76 74
o)
Rh(OAc), J\—oa
(AcO),Rh=
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o)
N
2\)\05 N,
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o)
o OEt
(AcO) RN~
N
77

1.27. att. Rodija katalizetas alkileSanas katalitiskais cikls
1.9 Sulfonilhloridu ieguve oksihalogenéSanas cela

Sulfonilhloridi tiek iegiti, oksihlorgjot dazadus séra savienojumus, piem&ram, tiolus,
tioacetatus un tiokarbamatus (1.28. att€ls). Viens no biezak lietotajiem reagentiem ir N-
hlorsukcinimids (NCS), lai reakcijas maisijuma generétu elektrofilu halogénu. Visbiezak §is
reakcijas tiek veiktas fidens vidé vai ar spirtiem. Sakuma tioacetats 79 reag€ ar maisjjuma
generéto halogénu, veidojot halogenidu 81, kas ir ar augstu elektrofilitati un aktivé talako
reakcijas mehanismu. Halogenidam 81 stajoties reakcija ar tdeni (vai spirtu), veidojas
starpprodukts 82. Sis starpprodukts 82 stajas reakcija ar nakamo halogenida 81 molekulu,
veidojot sulfinatu 83. Ari sulfinats 83 stajas reakcija ar maisijuma esoSo halogenidu 81,
veidojot starpproduktu 84. Visbeidzot, starpproduktam 85 stajoties reakcija ar treSo
halogenida 81 molekulu, veidojas sulfonilhlorids 80. Attiecigi, lai veiktu $adu parvértibu, ir

nepieciesami 3 ekvivalenti NCS (1.29. attéls).‘%'37

O/\S/AC NCS, 3 ekv. O/\/S/CI
7\
2N HCI adens k. 00

MeCN
79 0-10°C, 30 min 80, 98%

~Cl é/\_/\§
O/\sAC +3 Oé/\;\ko + 3H,0 O/S/S\b +3 0 N O + 2HCI + AcOH
A )
H
80

Cl
79

1.28. att. Sulfonilhlorida 80 sintéze

25



: ~ S\Ac

79
HCI
+ NCS
o L o e oL
Su chmlds ] o N O +HCl ——_—™" 0 N 0 +Cly
| I
O
N\ Sukcinimids c "
~Cl
80 O\/S H—OH
~Cl HCI
NCS+HCI
81
+ AcCl
o¥
®
Cl@ 6/\O S\OH
85 82

Sukcinimids+H-Cl NCS+H-OH

1.29. att. Sulfonilhlorida 80 ieguves mehanisms
1.9 Sulfonilhloridu reakcijas ar nukleofiliem

Sulfonilhloridiem, kuriem pie séra a pozicijas oglekla ir atrodams tidenradis, reakcijas
ar nukleofiliem baziskos apstaklos notiek, sakuma HCI elimingjoties no sulfonilhlorida 86,
veidojot sulfénus 89. Sulféniem 89 piemit augsta elektrofilitate pie séra atoma, 1idz ar to tie
Spgj staties reakcija ar nukleofiliem, pieméram, aminiem, veidojot nukleofilas pievienosanas
produktu 90, kura sekojoSas protona parneses rezultata tiek iegits sulfonamids 87 (1.30.

attels).”!
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1.30. att. Sulfonilhlorida 86 reakcija ar dimetilaminu
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2. REZULTATU IZVERTEJUMS

Ka apskatits literatiira — apvienojot £, un f3 receptoru agonistu ipasibas, biitu iesp&jams
iegtt ligandus, kas, iedarbojoties uz Siem receptoriem, veicinatu glikozes uznemsanu §tina.

Darba mérkis ir ieglit f-aminospirtu atvasinajumus, kas bitu jaukti f, un S receptoru
agonisti, pie tam, attieciba uz S, receptoru, tie péc iespgjas vairak veicinatu glikozes
uznems$anu $0na, bet minimali veicinatu cAMP veidoSanos §iina, izvairoties no blakném, kas
saistitas ar paaugstinatu cAMP veidoSanos.

Lai So mérki sasniegtu, molekulas kreisaja pus¢ tika nolemts saglabat 3-fluorfenolu vai
3-fluorpiridinu, ka tas ir savienojuma ATR-258 21, kas izradijis labus rezultatus glikozes
uzpemsSanas veicinasana. Molekulas centra tiek saglabata hirala etanolamina funkcija, kas
atrodama visu S, un fs receptoru agonistu strukttras. Mérka savienojumu labaja pusé planots
imitet dazadus S5 receptoru agonistus, ievietojot cikloheksana tiltinu, kura gala ir hidrofils
aizvietotdjs. Savienojumos cikloheksans ar aminospirta slapekla atomu savienots ar dazada
garuma oglekla kédém, pie tam, amina alfa pozicija planots ievadit divas metilgrupas, lai
mazinatu savienojumu metabolisko nestabilitati. Cikloheksans ka vienojoss elements izvéléts,
jo tam ir augstaka lipofilitate. Cikloheksanam iesp&jamas vairakas konformacijas, kas,
iesp&jams, lautu ligandam labak saistities ar receptora aktivo centru. Visbeidzot, hidrofilie
aizvietotaji pie cikloheksana ir karbonskabes un to bioizostéri, lai veicinatu savienojuma
afinitati attieciba uz f3 receptoriem. Lai noteiktu, cik liela nozime f5 receptoros ir molekulas
labaja pusé atrodamajam aromatiskajam gredzenam, tiks sintez&ts ari savienojums 91, lai

salidzinatu to ar amibegronu (13) (2.1. att&ls).

R=COOMe
i AT | R=COOH
FOA/N/,, F\(j/k/Nm R=CN
R=OCH,COOEt
O/ﬁ(OEt X~ R R=OCH,COOH
o R=SO,NHMe
X=CH, N R=SOZNM92

91
n=0,1

2.1. att. Mérka savienojumu uzbiive

28



X
P
X ja n H
B R=COOMe N\Boc
R=COOH
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Feo N NH;
\ —
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X R § \
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X=CH, N " nH
J Boc
=01 R=OCH,COOEt
R=OCH,COOH HO
A R=SO,NHMe

E
R=SOZNM92

2.2. att. Retrosintetiska analize

S-Aminospirtus A iegiist epoksidu B aminolizes reakcija ar dazadiem aminiem C. Spirts
E ir &rti izmantojams ka starpsavienojums aminu C ieguvei. Pieméram, glikolskabes
fragmentu saturoSus savienojumus (R=OCH,COOH, OCH,COOMe) var iegit spirta E
alkilésanas reakcija. Savienojumus E var parvérst par sulfonamidus saturo§iem aminiem
(R=SO,NMe, SO,NHMe) 4 stadijas, ka ari par nitriliem D, kas, savukart, kalpo ka
karbonskabju atvasinajumu (R=COOH, COOMe) prekursori (2.2. att€ls).

2.1 4-Hidroksicikloheksil- aminu ieguve

Lai iegutu spirtu E (kur n=1), ka izejviela tiek lietots komerciali pieejamais metil-4-
hidroksicikloheksan-1-karboksilats (92). Sakuma spirta grupa tiek aizsargata ar TBS grupu,
izmantojot TBSCI un imidazolu. Aizsargatais produkts 93 talak tiek reducéts ar LiAlHy, lai
ieghtu spirtu 94, kurs tiek parvérsts par mezilatu 95. Talak, Sy2 reakcija ar NaCN, veidojas
nitrils 92. Visas §is reakcijas norit ar augstiem iznakumiem, ka arT nav nepiecieSama iegiito
produktu hromatografiska attiriSana. Iegitais nitrils 96 tiek parversts par a-pozicija dimetilétu
aminu 97, izmantojot literatira zinamo dialkiléSanas metodi ar organocérija reagentu
MeCeCl,. Tas tiek generéts no beziidens CeCls, to kompleks€jot ar THF istabas temperatiira,
un tad tiek tiek pievienots MeLi -78°C temperatiira. Pie iegtita MeCeCl; tiek pievienots nitrils

96 un tiek ieglits amins 97 ar 99% iznakumu (2.3. attgls).>* *2
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o TBSCI, 1.2 ekv o LiAlH,4, 2.4M/THF

Imidazol’s, .1 5 ekv. 1.5 ekv.
OMe ——— > OMeg ——MMMM > OH
DMF, 16 h, ist. t. THF, 40 min, 0°C
HO TBSO TBSO

92 93, 98% 94, 96%

MsCl, 1.1 ekv. DCM,
Et;N, 1.3 ekv. | 40 min, ist. t.

CeC|3, 3 ekv.
NH, MeLi, 1.6M Et;0,

m 3 ekv. /O/\ _ NaCN, 4ekv. OMs
TBSO THF TBSO DMSO TBSO

-78-68°C, 2.5h 0
97, 99% 96, 90% 14, 80°C 95, 97%

2.3. att. Amina 97 ieguve

Amins 97 talak tiek aizsargats ar Boc- aizsarggrupu, reakcija izmantojot Boc,O (4 ekv.)
gan ka reagentu, gan S$kidinataju, iegustot aizsargatu aminu 98 ar vid&ji augstu iznakumu.
Aizsargatajam aminam 98 pé&c tam tiek skelta TBS aizsarggrupa, izmantojot NHsF skidumu
metanola, reakciju veicot 65°C temperattira. Reakcija sasniedz pilnu izejvielu konversiju tikai
72 h laika, pie tam tika novérots, ka ievérojami atrak notiek cis- izoméra konversija. (2.4.

attels).

NH N.
m 2 Boc,0, 4 ekv. m Boc NH4F, 4 ekv. Boc
TBSO 24 h, 85°C TBSO MeOH HO

O
97 98, 72% 72h. 65°C 99, 87%

I

2.4. att. Spirta 99 ieguve

Lai iegttu spirtu E (kur n=0), sakuma metil-4-hidroksicikloheksan-1-karboksilats (92)
tiek aizsargats ar benzilgrupu, kas ir noturiga Ritera reakcijas un tam sekojoSas
hloarcetilgrupas skelSanas reakcijas apstaklos. Benzileteris 101 tiek iegiits skabes kataliz&ta
reakcija starp spirtu 92 un benziltrihloracetimidatu 100, kura trihloracetimidata grupa kalpo
ka aizejosa gmpa.43 Ka skabe reakcija tiek izmantota TfOH, kas sakuma protoné
trihloracetimidata 100 slapekla atomu, ka rezultata tiek iegtits katjons, kas ir loti elektrofils un
stajas reakcija ar spirtiem, ka rezultata veidojas benziléteris 101 un trihloracetamids, ka art
tiek atbrivots protons, tapéc TfOH ir nepiecieSams tikai katalitiskda daudzuma.** Pats
benziltrihloracetimidats 100 tiek ieglits benzilspirta reakcija ar trihloracetonitrilu un DBU ka
bazi katalitiska daudzuma, reakciju veicot heksana.*® M&ginot benzilgteri 101 iegiit, reakciju
veicot ar benzilbromidu un NaH, produkts 101 tika iegiits tikai ar 26% iznakumu, bet reakciju
veicot ar benziltrihloracetimidatu, benziléteris 101 tiek ieguts ar 63% iznakumu. Talak
metilesteris 101 reakcija ar metilmagnija bromidu tiek parvérsts par spirtu 102. Iegitais spirts
102 tiek parveidots par alkilkarboksamidu 103, izmantojot Ritera reakciju. Spirts 102 sakuma
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reagg ar sérskabi, veidojot karbkatjonu, kam p&c tam reakcija ar hloracetonitrilu tiek iegats N-

alkilkarboksamids 103 ar augstu iznakumu (2.5. attgls).

NH

|
o&gl
cl
o 100 o

o 1.2 ekv. o
| TfOH, 0.15 ekv. ‘ MeMgBr, 3 ekv. OH
HO BnO THF
BnO

Cikloheksans/CHCl5 (2/1)
ist.t, 16 h -78°C, tad
ist.t., 2 h

92 101, 63% 102, 92%

Cl AcOH
N= 1) 0-5°C, 30 min
2 ekv. 2)ist. t., 16 h
H2804, 2 ekv.

(o]
/O><NJK/C| . NH
H 2:0
BnO BnO

Cl

103, 81% 104, 11%
2.5. att. Amida 103 ieguve

Ta ka reakcija notiek caur karbkatjona veidoSanos, tad reakcija tiek novérota arl

Vagnera-M@érveina pargrup&sanas blakusprodukta 104 veidosanas 8% apméra (2.6. attéls).>

cl
h Y
N 5
©) AN N
/O><OH " /02\34_ /Oa)(H \,Cl /OL,-_pr
B — H = _—
BnO H20  gho BnO BnO
102 105 106 107
H\
H o-H o
:(—CI HOsS, 0)Cl HO,S )CI )
O w
)y ) /
NH HN® ND  +HSO, N
O e e T o T e
BnO BnO BnO BnO
104, 11% 110 109 108

2.6. att. Vagnera-Meérveina pargrupésanas blakusprodukta 104 veido$anas mehanisms

Iegiita N-alkilkarboksamida 103 reakcija ar tiourinvielu 80°C temperatiira notiek
hloracetilgrupas SkelSanas, kuras laika izveidojas S-aizvietots tioformamidina hidrohlorids

112, un iekSmolekularas amidinolizes rezultata veidojas amins 111 (2.6 attéls). Reakcija
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veidojas pseidotiohidantoins 73, no kura viegli atbrivoties, jo tas izkristalizéjas no reakcijas

maisijuma, to atdzesgjot (2.7. attels).

X
o HoN" NH,
/O><NJ\/C' 1.25 ekv. NH,
H —_—
BnO
BnO AcOH
ist. t, 16 h
103, 81% 111,91%
NH; HCI ©
0 (\
s=( o o) *HCl
S
LG NH, s _nH ’“)@
H ” N \/\f N HNS S
NH, '
nO BnO BnO H
103 112 113

2.7. att. Hloracetilgrupas Skelsana

Tre$gjais amins 111 tiek aizsargats ar Boc- grupu. P&éc tam tiek veikta benzilgrupas
Skelsana reducg€joSos apstaklos, izmantojot 10% Pd/C, reakciju veicot H, virsspiediena. Cis-

un trans- izoméri tiek atdaliti hromatografiski (2.8. attels).

(Boc),0, 4 ekv. Pd/C 10%,
NHz  Imidazols, 4.5 ekv. _2mol%
BnO 60°C

16 h |stt 1h

111, 91% 114, 86% 115, 98%

N,Boc N,Boc
. H H
HO" HO

115a 115b

2.8. att. Spirta 115 ieguve
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2.2 Glikolskabes fragmentu saturoSu atvasinajumu ieguve

Ta ka loti daudzi literattira zinami f5 receptoru agonisti satur glikolskabes fragmentu,
pieméram, amibegrons (13), GS-332 14, un BRL-37344 15, tika nolemts sintez&t
savienojumus 116a-b, alkilgjot spirtu 115 un péc tam veicot -Boc grupas SkelSanu.
Vienkarsakais veids, ka veikt $adu alkiléSanu, ir izmantot a-bromacetatu un piemérotu bazi
(2.9. attels). Sakotn&ji spirta 115 (cis-/trans- maisijuma) alkiléSana tiek veikta ar
etilbromoacetatu (5. tabula). Reakciju veicot istabas temperattra gan ar NaH, gan Cs,CO3; ka
bazém tick noveérota loti zema izejvielas konversija (5. tabula, 1.,2. n.p.k.). Reakciju veicot ar
Cs,C0O3 60°C temperatiira ar periodisku, atkartotu reagentu pievienoSanu, 80% konversija tiek
sasniegta 36 h laika, tacu reakcija lidzas produktam tiek nove&rota ar1 daudzu blakusproduktu
veidosanas (5. tabula, 3. n.p.k.), produkts no reakcijas maisijuma izdalits netika. Ta ka
reakciju ar etilbromoacetatu nebija iesp€jams veikt ar pilnu konversiju, ta bija 1€na un tika
novérota vairaku neidentificétu blakusproduktu veidoSanas, tad tika nolemts reakciju veikt ar
etildiazoacetatu un rodija acetata diméru ka katalizatoru. Sados apstaklos tika iegiita pilna
spirta 115 konversija vien 15 mintisu laika, iegiistot produktu 116. Diasterecoméri tiek atdaliti
hromatografiski, iegiistot trans- savienojumu 116a ar 42% iznakumu un cis- produktu 116b ar
31% iznakumu (5. tabula, 4. n.p.k.).

(0]
X
/©>< N” Boc \)J\O/\ H/ o ”/ Boc
—_—
H Skidinatajs EtO + EtO
HO \"/\O \n/\o

Temp., laiks o lo)

115 116a 116b

2.9. att. Spirta 115 alkileésana

5. tabula
Spirta 115 alkilesana
_ AISH 115
5 Temp., | Laiks, B Iznakums
N.p.k. Reagenti Skid. R konversija
(C°) (h) (%)
(%)
1. X=Br (1.2 ekv.), NaH (1.5 ekv.) DMF 20 16 <40% -
2. X=Br (1.2 ekv.), Cs,CO; (1.5ekv.) | DMF 20 16 <40% -
3. X=Br (6 ekv.), Cs,CO;3 (6 ekv.) DMSO 60 36 80% -
116a, 42%
4. X=N, (3 ekv.), Rh(OAc), (5 mol%) | DCM 20 0.5 100%
116b, 31%
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Izmantojot Rh(OAcC), un diazoectilacetatu, tika alkiléts ari trans-4-Boc-

aminocikloheksanols, iegtistot produktu 118 ar augstu iznakumu (2.10. att&ls).

o}
szj\o/\
H 2.2 ekv. N
/O.\\N\BOC Rh(OAG),, 3 mol% o O Boc
HO 30 rrligl\fst t. \([)]/\O
17 118, 80%

2.10. att. Spirta 117 alkiléSana

2.3 Sulfonamidu sintéze

Ka viens no plasak lietotajiem reagentiem tiogrupas ievadiSanai tiek izmantota
tioetikskabe. Nemot véra séra izcilas mukleofilas ipasibas, nolémam salidzinat Micunobu
reakciju un Sn2 reakciju efektivitati savienojuma 119 ieguve.

Tioacetata 119 sintéze tika veikta ar trans- spirtu 99a, izmantojot Micunobu reakcijas
apstaklus, un DEAD ka aktivacijas reagentu. Saja gadijuma tioacetats 119 tika iegiits ar 45%
iznakumu. Tapat Micunobu reakcija tika veikta, ka aktivacijas reagentu izmantojot DIAD, un

tioacetats 119 atkal tiek iegits ar 45% iznakumu (2.11. attéls).

DEAD vai DIAD,
1.5 ekv
H PPhs, 1.5 ekv. H

N. N.
m Boc  AcSH, 1.1 ekv. m Boc
D
HO" THF AcS

0-20°C
99a 16 h 119, 45%

2.11. att. Tioacetata 119 ieguve

Lai parbauditu Sn2 reakcijas efektivitati, spirts 99a tiek parveidots par mezilatu 120a, to
papildus neattirot, iegiito mezilatu Skidinot DMF, tam pievienojot kalija tioacetatu (2.75 ekv.)
un maisot 80°C temperatiira 16 h. Sados apstaklos tioacetats 119 tiek iegiits ar 67% iznakumu.
Reakcija veidojas ar E2 reakcijas blakusprodukts 113 ar 20% iznakumu. Lidz ar to var
secinat, ka, salidzinajuma ar Micunobu reakciju, Sy2 reakcija ir piemérotaka tioacetata 119

ieguvei (2.12. attgls).

H MsCI, 1.1 ekv. H H
N. Et3N, 1.3 ekv. N. . . N.
Boc 3 Boc AcSK, 2.75 ekv Boc
. DCM . DMF
HO' 40 min, ist. t. MsO' 16 h, 80°C AcS
99a 120a, 99% 119, 67%

2.12. att. Tioacetilgrupas SkelSana

Tioacetatam 119 tika veikta acetilgrupas SkelSana baziskos apstaklos, lai iegitu tiolu

121 (2.13. attéls). Sakotngji tika izvéléts acetil- grupas SkelSanu veikt, izmantojot natrija
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metoksidu vai natrija metantiolatu, reakciju veicot istabas temperatﬁrﬁ.46 Sados apstak]os
netika noverota produkta 121 veidoSanas, bet ka reakcijas pamatprodukts tika noveérots
disulfids 122 (6. tabula, 1., 2. n.p.k.). Lai izvairitos no disulfida 122 veidosanas, reakcija tika
veikta, izmantojot pirolidinu ka bazi. Saja gadijuma tika novérota produkta 121 veido3anas,
bet tika novérots, ka izejvielas 119 un produkta 121 iznak3anas laiki AISH un Ry planslana
hromatografija ir identiski, I1idz ar to par izejvielas konversiju vargja spriest tikai loti aptuveni.
Sajos apstaklos tika novérota ari disulfida veidoSanas 16% apméra, kas bija ievérojami
mazak, neka reakciju veicot ar natrija metoksidu vai metantiolatu (6. tabula, 3. n.p.k.).
Reakciju veicot ar hidrazina hidratu un AcOH, jau 10 min laika tika nove€rota pilna izejvielas
119 konversija, veidojot produktu 121 ka pamatproduktu, tacu neizdevas pilniba izvairities no
dimeriz&Sanas reakcijas (6. tabula, 4. n.p.k.). Atstajot So reakcijas maisijumu saldétava, 16 h
laika lielaka dala tiola bija dimeriz€jusies. P&c Siem noverojumiem vargja secinat, ka disulfida

122 veidosanas baziskos apstaklos notiek loti strauji, kas radija bazas par tiola 121 izdaliSanas

iespgjam.
N
N Reagent N Boc
“Boc oMt “Boc 4+ S<
&Kid. s
AcS t°C, laiks HS Boc\N
H
119 121 122
2.13. att. Tioacetilgrupas SkelSana
6. tabula

Tiolu ieguve no tioacetatiem

y Laiks | Temp | AISH iznakums AISH iznakums
N.p.k. Reagenti Skid. .
(min), | (C°) 121, % 122, %
1. NaOMe, 1.5 ekv. | MeOH 30 20 0 50
2. NaSMe, 1 ekv. | MeOH 30 20 0 49
3. Pirolidins, 2 ekv. | MeCN 70 20 <50% 16
H,N,*H,0, 2 ekv.
4, DMF 10 0 58 23
AcOH, 2 ekv.

*AISH iznakumi noteikti aptuveni, salidzinot maisfjuma esosi savienojumu laukumu % attiecibu, bez
ieksgja standarta palidzibas.

Tapéc tika nolemts veikt sulfonilhlorida sintézi tiesi no tioacetata 119. Sim nolikam
tika izveleta literatiira apskatita oksihalogenésanas metode, kura ar 3 ekv. NCS un 2N HCI
tdens Skidumu acetonitrila tioacetatus var parveérst par sulfonilhloridiem. Izmantojot So

literatiras metodi, tioacetats 119 sekmigi tika parversts par sulfonilhloridu 123 ar augstu
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iznakumu (2.14. attéls). ST metode izradijas daudz értaka, jo pilniba tiek novérsta tiola
dimerize&Sanas.

Talak no iegnita sulfonilhlorida 123 tika veikta sulfonamidu 124-125 sintgze,
izmantojot metilaminu un dimetilaminu. Ta ka Saja gadijuma savienojuma 123 sulfonilhlorida
grupas o-pozicija ir udenradis, kas var eliminéties bazes klatbiitng, tad nukleofila
pievienoSanas sulfonilhloridam 123 noris caur sulféna 127 veidoSanas un sulfonamidi tiek
iegiti ka to cis-/trans- maisTjums attieciba 1:1. Diastereomeri tika atdaliti ar hromatografijas

palidzibu (2.14. attéls).

H H
H N. N<
N. NCS. 4 ekv. Boc Ro-NH Me Boc
Boc =27 =R%-, N I
MeCN CI< THF _No
AcS /S\ R /S\
C 2M HCI oo 0°C,1h oo
45 min, 0°C
119 123, 78% 124, 94% (46% trans-, 38% cis-) :
R=Me
125, 91% (35% trans-, 33% cis-)
R=H
H H H
N‘B N‘Boc N‘Boc
oc
cl 2 N m
\S > ’\/\S =z /;\S z
S .
3o H\—/R/[\LR € o
it N
R 7 'R
123 126 H 127
H H
R “Boc R “Boc
| SN
R” S R”
7\ 7\
124-125 128

2.14. att. Sulfonamidu 124-125 sinteéze un epimerizacija
2.4 4-Cianocikloheksil- aminu ieguve

Nitrili D, ka apskatits retrosintétiskaja analizé (2.2. attéls), ir svarigs starpprodukts
vairaku gala produktu ieguvé. Sakotngji tika nolemts nitrilus 130a-b un 131a-b iegiit Sn2
reakcija no mezilatiem 120a-b un 129a-b. Vispirms spirti 99a-b un 115a-b tiek parveidoti par
to mezilatiem 120a-b un 129a-b. Trans- mezilatu 120a un 129a reakcija ar natrija cianidu tiek
iegati cis- nitrili 130b un 131b ar 58% un 50% iznakumu, ka ari reakcija tiek novérota E2
blakusprodukta 132 veidosanas ar 22% un 19% iznakumiem (2.15. attgls).

Veicot reakcijas lidziga veida, lai iegiitu trans- nitrilus 130a un 131a no mezilatiem
120b un 129D, tika noverots, ka reakcija galvenokart veidojas eliminés$anas reakcijas produkts

132. Mezilata 120b gadijuma AESH tika novérots, ka vélamais produkts sastada 20% no
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reakcijas maisijuma, bet E2 blakusprodukts 132 — 67%. Mezilata 119b gadijuma vajadzigais

nitrils veidoja tikai 11% no reakcijas produktu maisijuma, bet eliminé$anas produkts 132 —

71% (2.15. attels).

MsCl,
1.1 ekv.
H H
" N. Et3N, n N. NaCN,
"BOC 43 eky. Boc  s5ekv.
HO DCI\{l MsO" DMSO
1h,0°C 16 h, s0°C
99a, n=1 120a, n=1: 95% 130b, n=1: 50% 132, 22%
115a, n=0 129a, n=0 : 99% 131b, n=0 : 58% 132, 19%
MsCl,
n 1.1 ekv.
Et;N, NaCN,
BOC A.3ekv. 0C _ 5ekv.
HO DCM DMSO
1h,0°C 16 h, 80°C
99b, n=1 120b, n=1:78% 130a, n=1: 20%* 132, 67*
115b, n=0 129b, n=0 : 69% 131a, n=0: 11%* 132, 71*

*iznakumi noteikti ar AESH attiecinot savienojuma signala
integréto vértibu pret visu signalu summaro integréto vértibu

2.15. att. Nitrilu ieguve Sy2 reakcija ar NaCN

Skaidrojums attskirigajiem rezultatiem trans- un cis- aizvietotu cikloheksilmeziltatu 120
un 129 S\2 reakcijas saistits ar stabilako cikloheksana konforméru veidoSanos. Boc-
aminoalkilk&de ka lielakais aizvietotajs stabilakaja konformacija atrodas ekvatoriala pozicija,
lidz ar to trans- mezilatos 120a un 128a -OMs grupa atrodas ekvatoriala pozicija, bet cis-
mezilatos 120b un 129b aizejosa grupa izvietojas aksiali. Trans- mezilatu 120a un 128a
gadijuma aizejoSajai grupai antiperiplanars izvietojums pret tdenradi, kas var eliming&ties

bazes klatbiitng, ir daudz mazak iesp&jams neka cis- diastereomériem 120b un 128b (2.16.

attels).
H H
“Om
H s
N
Boc H
\_/ CN@
120a, 129a 120b, 129b
n=0,1

2.16. att. Cis-/trans- cikloheksilmezilatu stabilakie konforméri un to reakcija ar NaCN

Salidzinot Sn2 reakcijas ar trans- aizvietotiem cikloheksaniem 95a, kuras izmantots
NaCN un AcSK, var novérot, ka tioacetata gadijuma E2 reakcijas produkta veidoSanas ir
ievérojami mazaka neka NaCN gadijuma. To var€tu skaidrot ar abu nukleofilu ievérojami
atSkirigajam pK, veértibam. Tioetikskabe ir stipra skabe ar pK, 3.4 (adeni), bet HCN ir

9.2 (tideni), I1dz ar to tioetikskabes konjugéta baze — tioacetats
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ir daudz vajaka baze neka cianida jons ka rezultata Sny2 reakcija ar tioacetatu Sadiem
substratiem notiek daudz atrak neka E2 reakcija, bet ar natrija cianidu — otradi.*” *®

Salidzinot abu jonu nukleofilitates parameterus acetonitrila, cianida jona gadijuma N =
16.27, bet tioacetata gadijuma tas ir 5 pakapes augstaks (N = 21.2), kas nozimég, ka Sn2
reakcija ar tioacetatu notiks ieveérojami atrak neka ar cianidu. Apvienojuma ar to, ka cianida
gadijuma daudz atrak var notikt arT E2 reakcija, ir izskaidrojams, kapéc nitrila 130a ieguve
Sn2 reakeija bija ar tikai ar 20% iznakumu.** >

Nemot véra zemos iznakumus nitrilu ieguvé SN2 reakcija, tika nolemts parbaudit to
ieguvi Van Leusen reakcija no ketoniem.

Ketoni tika sintezeti, oksidgjot spirtus 99 un 115 ar Dessa-Martina perjodinanu un tika
iegiti ketoni 133 un 134 ar augstiem iznakumiem (2.17. att&ls).

n N DMP, 1.5 ekv. n H

W “Boc  NaHCOj, 2.5 ekv. m “Boc
HO DCM o

2 h,ist. t.
99, n=1 133, n=1:99%
115, n=0 134, n=0: 96%

2.17. att. Ketonu 133 un 134 sintéze

Izmantojot ketonu 133, tika veikta nitrila 130 ieguve (2.18. att€ls), izmantojot literatira
apskatitos Van Leusen reakcijas apstak]us, kuros sakuma tozilmetilizocianids 48, t-BuOH un
ketons tiek $kidinati THF, tad maisijums tiek atdzeséts 1idz 0°C un maisits 20 min. P&c tam
tiek pievienots t-BuOK 0°C temperatira un reakcijas maisijums tiek maisits istabas
temperatiira 2 h. Sados apstaklos tiek iegiits trans- cis- nitrilu maistjums 130, kas tiek atdalits
hromatografiski, iegtistot 23% trans- nitrila un 22% cis- nitrila (7. tabula, 1. n.p.k.). Savukart,
ja TosMIC 48, t-BuOH un ketona maisijumu notur istabas temperatira 20 min, péc tam
pievieno t-BuOK un reakciju maisa 40°C temperatiira 2 h, tiek iegtts trans- nitrils 130a ar
35% un cis- nitrils 130b ar 30% iznakumu (2. tabula, 2. n.p.k). Visbeidzot, pievienojot t-
BuOK pie TosMIC, ketona un t-BuOH maisijuma THF, kas uzsildits lidz 40°C, tiek iegiits
trans- nitrils 130a ar 60% iznakumu un cis- nitrils 130a ar 39% iznakumu. Reakcija sasniedz

pilnu konversiju jau 30 min laika (7. tabula, 3. n.p.k).

1) TosMIC, 1.2 ekv
t-BuOH, 1.5 ekv.

H H H
N. N. N.
m Boc 2) BuOK, 2 ekv. m Boc m Boc
. +
O THF NC" NC
133 130a 130b

2.18. att. Nitrilu 130a un 130b sintéze
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7. tabula

Van Leusen reakcijas apstaklu optimizéSana substratam 133

Temperatiira,
N.p.k. ) Iznakums 130a, % Iznakums 130b, %
laiks
1) 0°, 20 min
1. ) 23% 22%
2)ist.t,2h
1) ist. t., 20 min
2. 35% 30%
2) 40°C, 2 h
3. 40°C, 30 min 60% 39%

Izmantojot labakos piemeklétos reakcijas apstaklus, 1idzigi tika sintez&ti ar nitrili 131a-b.
Saja gadijuma trans- nitrils 131a tiek iegits ar 29% iznakumu, bet cis- nitrils 131b ar 31%
iznakumu (2.19 attéls).

TosMIC, 1.2 ekv.
t-BuOK, 2 ekv.

.Boc t-BuOH, 1.5 ekv _Boc _Boc
N iienalilich N . N
H THF H H
© 40°C, 0.5 h NC NC
134, 96% 131a, 29% 131b, 31%

2.19. att. Nitrilu 131a-b ieguve Van Leusen reakcija
2.5 Aminu ieguve aminolizes reakcijam

Lai iegltu karbonskabju atvasinajumus, nitrils 111a tiek hidrolizéts, lietojot konc.
salsskabi (50 ekv.) metanola skiduma, 80°C temperatiira. Vienlaicigi notiek ari Boc- grupas
SkelSana. Sada reakcija nitrila 130a hidrolize lidz karbonskabei notiek loti léni. Pilnai
izejvielas konversijai bija nepiecieSama vairaku dienu karséSana un tika iegiits karbonskabes
un ta atbilsto$a metilestera maisijums. Lai ieghtu tiru metilesteri 135, maisijums tiek
ietvaicéts, Skidinats neliela daudzuma MeOH, tiek pievienots SOCI, pazeminata
temperatiraun $kidums tiek maisits istabas temperatira 16 stundas, tadejadi maisijuma eso$a
karbonskabe tiek parvérsta par metilesteri 135 ar 69% iznakumu. Lai samazinatu reakcijas
laiku, virspirms nitrili 131a-b tika hidrolizéti konc. HCI $kiduma, 80°C temperatiira, 48
stundu laika iegastot pilnu izejvielu konversiju par to karbonskabém. Karbonskabju
MeOH daudzuma, ar 10 ekv. SOCIy, reakciju veicot 16 h, 60°C temperatira, ieglstot
produktus ar 81% iznakumu trans- diastereoméra 136a gadijuma un 75% iznakumu Cis-

diastereoméra 136b gadijuma (2.20. attels).
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H
m“‘

130a

/OXN
NC

131a-b

Boc

NC

.Boc

I

1) HCI (35%), 50 ekv.

MeOH, NH,
250 h, 80°C o
NS
2) SOCl,, 10 ekv. \éM
MeOH e
16 h, ist. t.
135, 69%
1) HCI (35%), 50 ekv. \H
48 h, 60°C 2
o
2) SOCl,, 10 ekv. N
MeOH OMe
16 h, 60°C

136a (trans-), 81%
136b (cis-), 75%

2.20. att. Nitrilu 130a un 131 skaba hidrolize

—Boc aizsargatajiem aminiem 116a-b, 118, 124a-b, 125a-b, 131b

aizsarggrupas

Skelsana tiek veikta ar TFA istabas temperatira, iegstot aminus 137-141 ar augstiem

iznakumiem (2.21. attéls, 8. tabula).

H

wNo
EK)\”/A\O¢[:::]
O

118

g

2.21. att. Boc- grupas SkelSana

Boc TFA, 10 ekv.

DCM
30 min, ist. t.

~NH;
EK)\”/A\O,J:::j
O

137, 90%

n
R

TFA, 50 ekv.
_—

DCM
30 min, ist. t.

Boc

8. tabula
Boc- grupas SkelSana
N.p.k Substr. R= n= Cis-/Trans- Prod. nr. Iznakums, %
1. 131b CN 1 Cis- 138 69
2. 116a OCH,COOEt 0 Trans- 139a 92
3. 116b | OCH,COOEt 0 Cis- 139b 82
4, 124a SO,NMe, 1 Trans- 140a 95
5. 124b SO;NMe;, 1 Cis- 140b 94
6. 125a SO,NHMe 1 Trans- 141a 98
1. 125b SO,;NHMe 1 Cis- 141b 98

2.6 Epoksidu aminolize

No aminiem talak tiek iegtti f-aminospirti 142-148 epoksidu aminolizes reakcija (2.22.

att€ls). Reakcija tiek veikta ar 1.2 ekv.

80°C temperatira. Aminolizes produkti

oksirana, neliela i-PrOH daudzuma (27 ekv.) 16 h

142-148 tiek izdaliti ar viduvgjiem iznakumiem (29-
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63%) (9. tabula). Reakcija parasti netiek novérota pilna amina konversija, kas saistits ar to, ka

reakcijas produkts var talak reagét ar vél vienu oksirana molekulu, kas dod otreizgjas

atvérSanas produktus.

Tacu aminolize notiek ar augstu regioselektivitati, ko nodroSina

stériskie traucjumi, kurus rada aminam blakus eso$as metilgrupas, lidz ar to reakcijas

maisijuma netiek novérota pirmg&jo spirtu veidosanas.

WNH3
oS
o
(@]
137

W

O
F\@/A
1 25 ekv.

I- PrOH (27 ekv.)
16 h
80°C

1. 25 ekv.

i- PrOH (27 ekv.)

o Clypor

142, 42%

peau ol

16 h
80°C
143-148
2.22. att. Epoksidu aminolize
9. tabula
Epoksidu aminolize
Izejv. ] Prod. Iznakums,
N.p.k. n= X= Cis-/trans- R=
nr. nr. %
1. 138 0 CH Cis- CN 143 32
2. 135 1 CH Trans- 144a 63
3. 135 1 N Trans- 144b 45
4, 136a 0 CH Trans- COOMe 145a 63
5. 136a 0 N Trans- 145b 45
6. 136b 0 CH Cis- 145¢ 54
7. 139a 0 CH Trans- 146a 42
8. 139a 0 N Trans- OCH,COOEt 146b 46
9. 139b 0 CH Cis- 146¢ 34
10. 140a 1 CH Trans- 147a 38*
11. 140a 1 N Trans- 147b 29*
_ SOQNMEQ
12. 140b 1 CH Cis- 147c 46*
13. 140b 1 N Cis- 147d 32*
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14. 141a 1 CH Trans-
15. 141a 1 N Trans-
16. 141b 1 CH Cis-
17. 141b 1 N Cis-

SO;NHMe

148a 42*
148b 42*
148c 47*
148d 43*

*Sulfonamidus saturoSie savienojumi tika iegiiti ka to HCI sali.

2.7 Karbonskabju esteru hidrolize

Visbeidzot iegtto S-aminospirtu karbonskabju esteri 133-135 tiek hidrolizéti par to

attiecigajam karbonskabém reakciju veicot ar LiOH-H,0, THF/H,0 (1:1) maisijuma, istabas

temperatiira (2.23. attéls). legtitie produkti ir salidzinos$i polari savienojumi, tapéc tos vislabak

izdevas attirit, izmantojot apgrieztas fazes kolonnu hromatografiju. Cikloheksilkarbonskabes

138-139 un glikolskabes atvasinajumi tiek iegtti ar vidgji labiem un labiem iznakumiem (36-

97%) (10. tabula).

OH )
For N
o
X Ry
132-139

2.23. att. Karbonskabju esteru baziska hidrolize

LiOH- HZO 4 ekv.

THF/HZO 1:1
16 h, ist. t.

oy

132-139

10. tabula
Karbonskabju esteru 149-151 baziska hidrolize
N.p.k. | Substrats | n= | X= R= Cis- Produkts R,= Iznakums
/trans-

1. 144a 1 | CH COOMe Trans- 149a COOH 79%
2. 144b 1 N COOMe Trans- 149b COOH 73%
3. 145a 0 | CH COOMe Trans- 150a COOH 86%
4. 145b 0 N COOMe Trans- 150b COOH 53%
5. 145¢ 0 | CH COOMe Cis- 150c COOH 97%
6. 146a 0 | CH | OCH,COOEt | Trans- 151a OCH,COOH 87%
7. 146b 0 N | OCH,COOEt | Trans- 151b OCH,COOH 36%
8. 146¢ 0 | CH | OCH,COOEt Cis 151c OCH,COOH 97%

Reakcijas noris ar pilnu konversiju, ka ar netiek novérota blakusproduktu veidoSanas

reakcija.
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2.8 Savienojumu biologiskas aktivitates

Iegttajiem savienojumiem tika noteikta to ietekme uz glikozes uznemsanu un cAMP

veidosanos $tina, iedarbojoties uz f, f» un fSs receptoriem. Atsevisku savienojumu gadijuma

tika noteiktas to metaboliskas stabilitates (11. tabula). Sie dati tika iegfiti Stokholmas

Universitates Molekularo biozinatnu departamenta, profesora Tires Bengtsona vaditaja

laboratorija. letekme uz f, receptoriem tiek pétita in vitro, izmantojot Zurku L6 $tinas. Tiek

noteikti divi parametri — glikozes uznemsana (GU) un cAMP veidoSanas. Iegitie skaitli tiek

attiecinati pret izoprenalina (3) eksperimentalajiem datiem. Savienojumu S5 aktivitates tiek

noteiktas, izmantojot cilvéka un Zurku CHO S§tnas, kuras tiek noteikta liganda izraisita cAMP

veidoSanas attieciba pret izoprenalina (3) izraisito cAMP veidosanos (11. tabula).

11. tabula
Savienojumu biologiskas aktivitates pret izoprenalinu (3)
_GU fo— P pi— Metaboliska
Sav. Savienoiums f? kas | GAMP | cAMP | cAMP stabilitate
nr. ) zu (furkas | (cilveka | (cilveka | (tyy, cilveka
Stiinas) . . . ol .
Siinas) Siinas) Siinas) Siinas) (min)
OH
a N
20 ] ND/'V W< 106 | 091 | 0.75 0.09 395
2
Cl
Klenbuterols
21 W K 108 | 035 | 053 | 011 395
N
ATR-258
OH |,
CI\©/'\/N
15 1/\@\ OH| 0.85 0.24 0.95 0.33 -
o)
T
BRL-37344
OH 0
cl N o N ¢
13 Wi:@ 073 | 029 | 056 | 0.08 -
Amibegrons
OH
H
F\@/k/N/:.
142 Q 0.5 : : : -
O/\H/OEt
o
OH |
143 F\©A/N7<\©\ 107 | 031 | 053 0.13 11.3
CN
144a 0.80 0.22 0.47 0.08 -

OH H
F\@)\/N
OMe
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144b 065 | 014 | 039 | 011 i
T
OMe
144c* ©)V 7<\©YO 088 | 0.5 . . .
OMe
149a w m o | 055 | 009 | 021 | 005 i
e
4
OH
1490 ® m o | 012 | 002 | 009 | 005 :
N i,
4
OH
i
OH “J\OMe
1452 | WH 120 | 026 | 029 . i
i
OH “J\OMe
1450 | ¢ WH 125 | 02 | 016 . 145
|
N/
(0]
145¢ FQJUKOX oe 083 | 0.02 : : :
i
OH J\OH
150a | . WH 049 | 002 | 064 | 013 .
i
OH “J\OH
150b F NH 0.58 0.02 0.07 0.01 -
|
N/
(0]
150c Fj@/tﬁxo)k " 048 | 002 . . .
P
(@)
146a F\@/OQ;}KO 1 095 | 017 | 077 | 009 2.1
(0]
OH O\)J\OEt
146b | ¢ N 079 | 014 | 057 | 0.139 i
|\
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oM
146¢ F\@j’i%{@’ 1 o7 | 010 | o020 .
Uit
(@)
151a F@imp o072 | 002 | 012 | o0m
it
\O
OH OH
151b | ¢ WH 7{0 053 | 004 | 017 | -
|
N/
P
(0]
151c F\@/‘QQKO' "1 055 | 003 | 007 :
147a W m " 075 | 049 | 062 | 005
s
d o
147b W m " 086 | 035 | 044 | 004
N g e
[ofke)
147¢ W©/b m e | 092 | 048 | 028 | 013
S/ 2
oo
147d N m 103 | 054 | 008 | 014
pZ /NMez
N //S\\
[OJ)e)
oH
F N
148a W m H 0.92 i i ]
/S ~
148b W m f 0.67 i i ]
N ST
0o

*savienojumu sintez&jusi Linda Kinéna
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Cikloheksans nodrosina tiltina funkciju starp f-aminospirta daJu un dazadam polarajam
grupam. Lai arT lielaka dala jaukta tipa f» un f; receptoru agonistos Sis linkeris ir aromatisks
gredzens, Saja darba iegutie cikloheksanu saturo$ie savienojumi izrada sp&ju gan iedarboties
uz S, un fs receptoriem, ka ari veicinat glikozes uznemsanu $tna adrenergiskas stimulacijas
cela.

Glikozes uznemSanu $iina veicina savienojumi gan ar nitrila grupu, pieméram,
savienojums 143, (1.06 pret izoprenalinu), gan karbonskabju esteri, pieméram, 144c (0.88
pret izoprenalinu), gan ar1 sulfonamidi, piem&ram, 147¢ (0.92 pret izoprenalinu).

Karbonskabju atvasinajumi izrada daudz zemakas aktivitates neka to atbilstoSie esteri,
piemé&ram, esteris 145c teju divas reizes labak uzlabo glikozes uznemsanu $tina salidzinajuma
ar skabi 150. ST pati sakariba novérojama ari glikolskabes atvasindjumu 146a-c un 15la-c
gadijuma.

Cis- un trans- izomérijai nav novérojama bitiska ietekme uz glikozes uzpems$anu.
Pieméram, glikolskabes atvasinajumiem 146a (0.95) un 146c¢ (0.71) atSkiriba ir minimala, un
tas pats arT novérojams sulfonamidu 147a (0.75) un 147c (0.92) gadijuma.

Salidzinot fenilgrupu vai piridinu saturo$us Savienojumus, piemé&ram, Savienojumus
146a (0.95) un 146b (0.79) vai 147a (0.75) un 147b (0.86), butiska atSkiriba glikozes
uznemsanas veicina$ana noveérota netiek. Lidzigs noverojums tika veikts literatira apskatito
bifenilbenzoskabes atvasinajumu gadijuma (1. tabula). Tacu ta ir uzskatama par prieksrocibu,
jo talakos pétijumos lautu uzlabot savienojumu biopieejamibu, nezaud€jot biologisko
aktivitati, ka tas noverots bifenilbenzoskabes gadijuma.

Salidzinot savienojumu ietekmi uz glikozes uznemsSanu atkariba no oglekla kedes
garuma starp cikloheksanu un g-aminospirta funkciju, var novérot, ka atseviskos gadijumos
efektivaki ir savienojumi, kur §1 k&de ir isaka, pieméram, 144a (0.80) un 145a (1.20) vai 144b
(0.65) un 145b (1.25) gadijumos. Bet salidzinot savienojumus 144c (0.88) un 145c (0.83),
bitiska atSkiriba nav novérojama.

Viens no darba meérkiem bija iegit savienojumus, kuri sp€tu veicinat glikozes
uzpemsSanu, parak neveicinot cCAMP veidoSanos §tina. Karbonskabju un to esteru gadijuma
nav noveérojams, ka Sie ligandi Joti stimulétu cAMP veidoSanos. Starp Siem savienojumiem
augstako cAMP veidosanos uzradija esteris 145a ar veértibu 0.26 attieciba pret izoprenalinu.
Tacu sulfonamidu gadijuma visiem savienojumiem §1 Vvertiba paaugstinata, piemé&ram,
savienojuma 147a ta ir 0.49 pret izoprenalinu.

Mes velgjamies iegiit ligandus, kuri spétu atkartot ATR-258 21 veicinato glikozes
uznems$anu, ka arT spétu veikt f3 adrenergisko stimulaciju. Lai ari lielaka dala savienojumu

p€c uzbiives atgadina literatlira zinamu f3 agonistu struktiiru, tomér darba iegiitajiem
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savienojumiem sp&ja iedarboties uz f; receptoru ir daudz zemaka neka f3 agonistam BRL-
37344 15. Tikai savienojums 146¢ izradija augstu cAMP veidoSanos f3 stimulacija (0.75 pret
izoprenalinu). Glikolskabes fragments biezi literatlira izmantots f3 receptoru agonistos un art
Saja darba novérojams, ka tas izteikti veicinaja savienojumu f3 agonismu salidzinajuma ar
citiem savienojumiem.

Viena no iegtito savienojumu prieksrocibam ir zema cAMP veidoSanas f; receptoru
gadijuma, Iidz ar to, attistot $ada tipa savienojumus talak, samazinas iespgja, ka tie varétu
izraisit ar sirdsdarbibu saistitas blaknes.

Trim no darba iegiitajiem savienojumiem tika p&tita to metaboliska stabilitate — nitrilam
145, esterim 145b un glikolskabes atvasinagjuma 146a. Visiem Siem savienojumiem
metaboliska stabilitate ir loti zema, ar augstako raditaju estera 145b gadijuma (t1,=14.5 min).
Lidz ar to talakaja darbiba biitu nepiecieSams noskaidrot metaboliskas nestabilitates iemeslus

un iespé&jas tos noverst.
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3. EKSPERIMENTALA DALA

3.1  Visparéjas metodes

Sint€zém, kuram bija nepiecieSama sausa vide, traukus zav€ja Zzavskapi 120 °C
temperatira un atdzes€ja argona pliisma. Reakcijam inerta vide tika nodroSinata ar argona
atmosferu. Reagenti un $kidinataji tika iegadati no Acros Organics, Sigma Aldrich (Merck),
Fluorochem, Strem Chemicals un Alfa Aesar izplatitajiem un izmantoti bez papildus
attiriSanas.

Reakcijas gaita tika kontroléta un vielu tiriba noteikta ar UESH-MS Waters Acquity,
detektoru Acquity UPLC PDA e, datu apstrades sistemu MassLynx, apgrieztas fazes kolonnu
Acquity UPLC® BEH C18, 50x2,1 mm, 1,7 um, ar kustigo fazi: acetonitrils ar 0,01 %
trifluoretikskabes $kidumu tdeni, eluenta sastavam 6 minaSu laika, mainoties no 10 %
acetonitrila Gidens Skiduma 1idz 95 % acetonitrila idens §kiduma, plismas atrums 0,5 mL/min,
UV absorbcija no 180nm Iidz 800 nm). Masspektrometrs SQ Detector 2 ar
elektroizsmidzinasanas jonizaciju un kvadrupola analizatoru. Hiralas AESH analizes analizes
veiktas ar Waters 2695 iekartu. DetektéSanai izmantots divkanalu UV/Vis 2489 detektors ar
210 nm un 254 nm vilnu garumiem. Diastereoméru sadaliSanai izmantptas Daicel® ChiralPak
IC, 1G un IH hirala sorbenta kolonnas. Par kustigo fazi lietots izopropanols un heptans.

Tiesas fazes kolonnu hromatografija veikta ar stikla kolonnam vai Armen Isolera One
iekartu, izmantojot Biotage® KP-Sil 10 g un 25 g kolonnas. Detektesanai tika izmantota UV
gaismas absorbcija pie 220, 254 un 264 nm. Apgrieztas fazes kolonnu hromatografija tika
veikta ar Armen Spot Flash iekartu, izmantojot Biotage® HP-Sphere C18 25 pm 10 g un 30 g
kolonnas. DetektéSanai izmantoja UV gaismas absorbciju pie 230 nm un 210 nm.

AIMS analize veikta ar Waters Acquity UPLC H-Class UESH, kas apvienots
ar Waters Synapt G2 Si TOF MS masspektrometru. Optiska grieSana noteikta ar Kruess P3000
polarimetru.

legiito savienojumu "H-KMR un *C-KMR spektri uznemti CDCls, dg-DMSO, CD;0D
vai D,0 skidumos, izmantojot Bruker Avance Neo 400 MHz, Bruker Avance Neo 600 MHz un
Bruker fourier-300 spektrometrus. "H-KMR spektri uznemti pie 300 MHz, 400 MHz un 600
MHz. Ka standarts kalpo $kidinataju *H signali (CDCls; & (H) 7.260 m.d.), (D,0; & (H) 4.790
m.d.), (DMSO-dg; & (H) 2.500 m.d.), (CD;0D; & (H) 3.100 m.d.). *C-KMR spektri uznemti
pie 101 MHz un 156 MHz. Ka standarts kalpo $kidinataju **C signali (CDCls; & (C) 77.16
m.d.), (dg-DMSO:; & (C) 39.52 m.d.), (CDsOD; & (C) 49.00 m.d.). °F spektri uznemti pie 376
Hz. Kimiskas nobides (8) noteiktas miljonajas dalas (m.d.), spinu sadarbibas konstantes
hercos (Hz).%
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Saisinajumi: s (singlets), d (dublets), t (triplets), q (kvartets), m (multiplets), pl s (plats
singlets), dd (dubleta duplets), dt (dubleta triplets), td (tripleta dublets) ddd (dubleta dubleta
dublets), tt (tripleta triplets), qd (kvarteta dublets), dg (dubleta kvartets).

Kolonnu hromatografijai izmantots Acros silikagels (0,060-0,200 nm). Vielu svérSanai
izmantoti analitiskie svari Sartorius BP 211D (Iidz 80 mg d=0,01 mg, Iidz 210 mg d=0,1 mg)
un Boeco Germany svari (d=0,001 g).

Reakcijas maistjumu apstradé un mazgasana lietots dejonizets tidens.

Reakcijas gaitas kontroléSanai izmantotas planslana hromatografijas plaksnes (Merck
Silica Gel 60 F254). Plaksnes vizualizé specialos attistiSanas reagentOs; baziskaja kalija
permanganata (0.38 g KMnQOy, 2.5 g K,COs3, 0.03 g NaOH, 50 mL H,0) skiduma.

3.2 Savienojumu sintéZu apraksti

Metil-4-((¢res-butildimetilsilil)oksi)cikloheksan-1-karboksilats (93)

o Metil-4-hidroksicikloheksan-1-karboksilats (92) (2 g, 12.64 mmol, 1 ekv.)

ove tick $kidinats sausa DMF (20 mL). Skidumam tiek pievienots TBSCI

7880 (2.287 g, 15.17 mmol, 1.2 ekv.) un imidazols (1.29 g, 18.96 mmol, 1.5
ekv.). Tegtito bezkrasaino reakcijas maisijumu maisa 16 h, p&c tam pievieno Et,O (50 mL) un
H,O (50 mL). Udens slani nodala un ekstrahé ar Et,O (3 x 50 mL). Organiskas fazes apvieno
un mazga ar H>O (3 x 50 mL), pies. NaCl tidens skidumu (70 mL), zave uz beziidens Na,SOy,
filtré un ietvaic€ pazeminata spiediena. Produktu attira ar kolonnu hromatografiju (silikagels,
eluenta gradients 0% lidz 6% Et,0/PE). Bezkrasaina ella (3.39 g, 98%). Rf = 0.54
(EtOAC:PE=1:9). dr = 71:29 (trans-/cis-).
'H-KMR (400 Hz, CDCl3) 6: 3.92 — 3.86 (m, 0.5H (cis-)), 3.67 (s, 1.5H (cis-)), 3.66 (s, 3H
(trans-)), 3.56 (tt, J = 10.1, 4.2 Hz, 1H (trans-)), 2.31 (tt, J = 10.4, 3.5 Hz, 0.5H (cis-)), 2.24
(tt, J = 11.6, 3.7 Hz, 1H (trans-)), 2.01 — 1.93 (m, 2.5H), 1.93 — 1.85 (m, 2.5H), 1.69 — 1.59
(m, 2H), 1.57 (m, 1H), 1.53 — 1.41 (m, 3H), 1.37 — 1.25 (m, 2H), 0.9 - 0.86 (m, 13H), 0.05 (s,
6H (trans-)), 0.03 (s, 3H (cis-)).
Savienojuma 93 dati atbilst literatiira noraditajiem.
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Savienojums ir komerciali pieejams.

4-((eres-Butildimetilsilil)oksi)cikloheksil)metanols (94)
oy Karboksilats 93 (2.362 g, 8.67 mmol, 1 ekv.) tiek Skidinats beziidens THF
TBSO/O/\ (30 mL). Reakcijas maistjumu atdzes€ 1idz 0 °C. Reakcijas maisijumam 15
min laika tiek pievienots LiAlH4 2.4M THF skidums (4.33 ml, 10.40 mmol, 1.2 ekv.) un tas

tiek maisits 2 h 0 °C. Reakcijas maistjumam tiek pievienots H,O (0.8 mL) un tas tiek maisits
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10 min 0 °C. P&c tam maisijumam pievieno 4M NaOH tidens Skidumu (0.8 mL) un maisa 10
min 0 °C. P& tam maisijumam pievieno tdeni (1.2 mL), maisa 10 min 0 °C. legito
maistjumu filtre, skalo ar DCM, zave uz beziidens Na;SO,4 un ietvaic€ pazeminata spiediena.
Bezkrasaina ella (2.034 g, 96%). Ry = 0.61 (EtOAc:PE=1:1) (trans-), 0.52 (EtOAc:PE=1:1)
(cis-). dr = 71:29 (trans-/cis-).

'H-KMR (400 Hz, CDCl3) 8: 4.00 — 3.91 (m, 0.5H (cis-)), 3.57 — 3.50 (m, 1H (trans-)), 3.50
—3.42 (m, 3H), 1.93 — 1.85 (m, 2H (trans-)), 1.83 — 1.76 (m, 2H (trans-)), 1.70 — 1.60 (m, 1H
(cis-)), 1.54 — 1.37 (m, 4.5H), 1.37 — 1.27 (m, 2H (trans-)), 1.05 — 0.92 (m, 2H (trans-)), 0.88
(s, 13.5H), 0.05 (s, 6H (trans-)), 0.03 (s, 3H (cis-)).

Savienojuma 94 dati atbilst literatiira noraditajiem.>*

4-((tres-Butildimetilsilil)oksi)cikloheksil)metilmetansulfonats (95)

Spirts 94 (2.034 g, 8.32 mmol, 1 ekv.) tiek skidinats sausa DCM (20 mL)
850 /O/\ M em argona. Skidumam tiek pievienots TEA (1.51 mL, 10.80 mmol, 1.3
ekv.). Maisijumu atdzesé Iidz 0 °C, tam tiek pievienots MsCl (0.709 mL, 9.14 mmol, 1.1
ekv.). legiitais maistjums tiek maisits 0 °C 40 min, péc tam reakcijas maisijumam pievieno
H,O (20 mL). Udens slani nodala un ekstrahé ar DCM (2 x 20 mL). Organisko fazi mazga ar
H,0 (2 x 20 mL), pies. NaCl udens skidumu (2 x 20 mL), zZave uz bezudens Na,;SO,, filtre un
ietvaic€ pazeminata spiediena. Bezkrasaina ella (2.604 g, 97%). Rs = 0.67 (EtOAc:PE=1:3)
(trans-), 0.63 (EtOACc:PE=1:3) (cis-). dr = 71:29 (trans-/cis-).
'H-KMR (400 Hz, CDCl3) &: 4.03 (dd, J = 6.5, 4.8 Hz, 3H), 4.00 - 3.95 (m, 0.5H (cis-)),
3.53 (tt, J = 10.6, 4.2 Hz, 1H (trans-)), 2.99 (s, 4.5H), 1.95 - 1.76 (m, 4.5H), 1.75 — 1.61 (m,
2H), 1.59 — 1.39 (m, 3H), 1.39 — 1.23 (m, 2H), 1.15 — 0.99 (m, 2H (trans-)), 0.88 (s, 13.5H),
0.05 (s, 6H (trans-)), 0.03 (s, 3H (cis-)).

Savienojuma 95 dati atbilst literatiira noraditajiem.

4-((eres-Butildimetilsilil)oksi)cikloheksil)acetonitrils (96)

Mezilats 95 (2.604 g, 8.07 mmol, 1 ekv.) tiek skidinats sausa DMSO (10
e Oﬂ ' mL). Skidumam tiek pievienots NaCN (1.58 g, 32.94 mmol, 4 ekv.), un tas
tiek maisits 14 h 80 °C temperatiira. Maisijumu atdzesg, tam pievieno H,O (30 mL) un Et,0
(30 mL). Udens slani nodala un ekstrahg ar Et;0O (3 x 25 mL). Organiskas fazes apvieno,
mazga ar H,O (5 x 30 mL), pies. NaCl tidens Skidumu (2 x 20 mL), Zavé uz beziudens
Na,SO,, filtré un ietvaic€ pazeminata spiediena. Dzeltena ella (1.845 g, 90%). Rs = 0.70
(EtOAC:PE=1:3) (trans-), 0.56 (EtOAc:PE=1:3) (cis-). dr = 71:29 (trans-/cis-).
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'H-KMR (300 Hz, CDClg) &: 3.97 (tt, J = 4.3, 2.4 Hz, 0.5H (cis-)), 3.53 (it, J = 10.8, 4.2 Hz,
1H (trans-)), 2.25 (dd, J = 6.6, 2.9 Hz, 3H), 1.94 — 1.80 (m, 4H), 1.73 — 1.60 (m, 2.5H), 1.60 —
1.42 (m, 3H), 1.38 — 1.25 (m, 2H), 1.25 — 1.08 (m, 2H (trans-), 0.89 (s, 4.5H, (cis-), 0.88 (s,
9H (trans-)), 0.05 (s, 6H (trans-)), 0.03 (s, 3H, (cis-)); *C-KMR (101 MHz, CDCls) &:
119.2, 118.8, 70.9, 65.9, 35.2, 34.4, 33.9, 32.9, 30.7, 26.5, 26.0, 26.0, 24.5, 24.2, 18.3, 18.2, -
4.5, -4.7; 1S: vmax = 2855 — 2930 (C-H, alifatiskie), 2250 (C=N) cm'l; AIMS (m/z): aprékinats
[C14H,7NOSi + Na]* 276.1760; atrasts 276.1768.

4-((eres-Butildimetilsilil)oksi)cikloheksil)-2-metilpropan-2-amins (97a-b)

Beztidens CeCls (5.38 g, 21.84 mmol, 3 ekv.) tiek pievienots beziidens
T80 sz THF (20 mL) argona atmosféra un suspensija tiek maisita istabas
temperattra 45 min. legiita suspensija tiek atdzeséta lidz -78 °C un tai tiek 1€énam pievienots
MeLi 1.6M Et,0 skidums (13.65 mL, 21.84 mmol, 3 ekv.) un iegita dzeltena suspensija tiek
maisita -78 °C 30 min. P&c tam iegitajai suspensijai tiek 1énam pievienots nitrila 74 (1.84 g,
7.27 mmol, 1 ekv.) skidums THF (8 mL) un reakcijas maisijums tiek maisits 3h ~ -68 °C. Péc
tam reakcijas maisijjumam tiek pievienots pies. NH;OH tdens $kidums (20 mL), reakcijas
maisijumam lauj sasilt lidz ist. t., to filtré caur celita slani, mazga ar DCM (45 mL), filtratu
ietvaicé pazeminata spiediena. RaksturoSanai diastereoméri atdaliti, izmantojot kolonnu
hromatografiju (silikagels, eluents 0% lidz 50% MeOH/DCM+2.5%TEA) Dzeltena ella
(1.991 g, 96%). R = 0.70 (EtOAC:PE=1:3) (trans-), 0.64 (EtOAc:PE=1:3) (cis-). dr = 71:29
(trans-/cis-).
Trans- izomérs 97a:
'H-KMR (400 Hz, CDCl3) &: 3.49 (tt, J = 10.7, 4.2 Hz, 1H), 1.87 — 1.71 (m, 4H), 1.35 - 1.23
(m, 5H), 1.09 (s, 6H), 1.07 — 0.94 (m, 2H), 0.87 (s, 9H), 0.04 (s, 6H); **C-KMR (101 MHz,
CDCl3) 6: 71.6,51.7,50.2, 36.2, 33.9, 33.5, 31.2, 26.1, 18.4, -4.4.
Cis- izomérs 97b:
'"H-KMR (300 Hz, CDCl3) &: 3.89 — 3.83 (m, 1H), 1.60 — 1.53 (m, 2H), 1.49 — 1.43 (m, 7H),
1.32 - 1.28 (m, 2H), 1.09 (s, 6H), 0.89 (s, 9H), 0.02 (s, 6H); *C-KMR (101 MHz, CDCls) 6:
68.1, 67.3, 51.6, 50.3, 33.4, 31.2, 29.8, 26.0, 18.3, -4.7; IS: vmax = 3470 (N-H), 2855 - 2930
(C-H, alifatiskie) cm™; AIMS (m/z): aprekinats [C16H3sNOSi + H]* 286.2566; atrasts
286.2563.
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tres-Butil-4-((zres-butildimetilsilil)oksi)cikloheksil)-2-metilpropan-2-karbamats (98)

H Amins 97 (1.99 g, 6.87 mmol, 1 ekv.) tiek ievietots ampula, tam tiek
850 m oo pievienots Boc,0 (6.09 g, 27.89 mmol, 4 ekv.), ampula tiek noslégta un
reakcijas maisijums tiek maisits 24 h 65 °C temperatira. P&c tam, lidz istabas temperatiirai
atdzesétam, reakcijas maisijumam tiek pievienots EtOH (12 mL) un imidazols (2.61 g, 38.35
mmol, 5.5 ekv.) un tas tiek maisits istabas temperatira 30 min. Maisjjumu ietvaicg
pazeminata spiediena un skidina CHCl; (30 mL), mazga ar aukstu 1% HCI tidens skidumu (3
x 25 mL), pies. NaCl tdens Skidumu (2 x 20 mL), zavé uz beziudens Na,SO, un ietvaice
pazeminata spiediena. Produktu attira ar kolonnu hromatografiju (silikagels, eluenta gradients
0% lidz 6% EtOAc/PE). Bezkrasaina ella (1.94 g, 72%). R¢ = 0.35 (EtOAc:PE=1:9) (trans-),
0.22 (EtOAC:PE=1:9) (cis-). dr = 71:29 (trans-/cis-).
'H-KMR (400 Hz, CDCls) &: 4.38 (pl. s., 2H), 3.88 — 3.81 (m, 1H (cis-)), 3.49 (tt, J = 10.7,
4.2 Hz, 1H (trans-)), 1.85 — 1.70 (m, 4H), 1.63 — 1.51 (m, 6H), 1.45 — 1.40 (m, 23H), 1.34 —
1.22 (m, 16H), 1.18 — 1.07 (m, 1H), 1.07 — 0.95 (m, 2H), 0.88 (s, 9H (cis-)), 0.87 (s, 9H
(trans-)), 0.04 (s, 6H (trans-)), 0.02 (s, 6H (cis-)); *C-KMR (101 MHz, CDCls) &: 154.4,
78.7,71.6,67.3,53.1, 52.8, 46.6, 46.3, 36.2, 33.4, 33.3, 29.3, 28.6, 28.1, 26.0, 18.3, -4.4, -4.7,
IS: vmax = 3455 (N-H), 2855-3000 (C-H, alifatiskie), 1724 (C=0) cm™; AIMS (m/2):
aprekinats [C21H43NO3Si + Na]* 408.2910; atrasts 408.2914.

tres-Butil-4-(hidroksicikloheksil)-2-metilpropan-2-karbamats (99a-b)
H Karbamatu 98 (1.94 g, 5.03 mmol, 1 ekv.) Skidina MeOH (34 mL) un

mN‘B“ pievieno NH.F (5.59 g, 0.151 mol, 30 ekv.). Reakcijas maistjums tiek
" maisits 72 h 65 °C temperatiira. Reakcijas maistjumu ietvaicg, atlikumu
Skidina DCM (30 mL) un filtré. Ieguto filtratu zavé uz beztdens Na,SO, un ietvaicé
pazeminata spiediena. Diastereoméri atdaliti izmantojot kolonnu hromatografiju (silikagels,
eluenta gradients 5% lidz 30% EtOAc/PE). Bezkrasaina ella (1.184 g, 87%). Rf = 0.39
(EtOAC:PE=1:1) (trans-), 0.31 (EtOAc:PE=1:1) (cis-). dr = 65:35 (trans-/cis-).
Trans- izomérs 99a:
'H-KMR (400 Hz, CDCl3) &: 4.39 (s, 1H), 3.52 (tt, J = 10.8, 4.3 Hz, 1H), 1.98 — 1.88 (m,
2H), 1.83 — 1.74 (m, 2H), 1.65 — 1.51 (m, 3H), 1.41 (s, 9H), 1.29 — 1.18 (m, 8H), 1.11 — 0.98
(m, 2H); *C-KMR (101 MHz, CDCls) §: 154.4, 78.7, 70.7, 52.8, 46.1, 35.9, 33.2,
33.1, 28.6, 28.1.
Cis- izomérs 99b:
'H-KMR (400 Hz, CDCly), &: 4.39 (s, 1H), 3.90 — 3.70 (m, 1H), 1.63 — 1.55 (m, 5H), 1.52 —

1.43 (m, 6H), 1.41 (s, 9H), 1.24 (s, 6H);
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3C-KMR (101 MHz, CDCls) é: 154.4, 78.7, 67.3, 53.0, 45.7, 32.5, 32.0, 29.3, 28.6, 28.0;
IS : Vmax = 3455 (N-H), 3355 (O-H), 2855-3000 (C-H, alifatiskie), 1700 (C=0) cm™; AIMS
(m/z) : aprékinats [C1sH2oNO3 + Na]™ 294.2045, atrasts 294.2045.

Benzil-2,2,2-trihloracetimidats (100)

Benzilspirts (2.8 mL, 27.06 mmol, 1 ekv.) tiek suspendéts heksana (22 mL),

Cl
N suspensija tiek atdzesgta lidz 0°C temperatiirai un tai pievieno DBU (0.4 mL,

©/\O NH - 2.706 mmol, 0.1 ekv.). Reakcijas maisfjums tiek maisits 0°C temperatiira,
lidz paliek dzidrs (40 min). Reakcijas maisijumam pievieno heksanu (20 mL) un pies. NH4Cl
tdens $k. (40 mL). Organisko fazi nodala un mazga ar pies. NH4Cl @idens $k. (20 mL), zave
uz beziudens NaySQOq,, filtré un ietvaic€ pazeminata spiediena (vannas temperatiira ~36°C).
Gaisi dzeltena ella (6.678 g, 98%). Rf = 0.52 (EtOAc:Hex=1:3).

'H-KMR (300 Hz, CDCls) &: 8.40 (pl. s, 1H), 7.48 — 7.31 (m, 5H), 5.35 (s, 2H).

Savienojuma 100 dati atbilst literatiira noraditajiem.** *°

Metil-4-(benziloksi)cikloheksan-1-karboksilats (101)
Metil-4-hidroksicikloheksan-1-karboksilats (92) (2.92 g, 18.47 mmol,
/O)CLOMe 1 ekv.) tiek skidinats cikloheksana (36 mL) un hloroforma (18 mL)
©/\o maistjuma. Skidumam istabas temperatira tiek pievienots
benziltrihloracetimidats 100 (4.13 mL, 22.17 mmol, 1.2 ekv.) un TfOH
(0.243 mL, 2.77 mmol, 0.15 ekv.), un reakcija tiek maisita 16 h. Reakcijas maisjjumam
pievieno EtOAc (50 mL), mazga ar pies. NaHCO3 tidens §kidumu (3 x 30 mL), tdeni (3 x 25
mL) un pies. NaCl tdens $kidumu (2 x 20 mL). Organisko fazi zaveé uz beztdens Na;SOy,
filtré un ietvaiceé pazeminata spiediena. Bezkrasaina ella (2.892 g, 63%). Rf = 0.57
(EtOAC:Hex=1:3). dr = 71:29 (trans-/cis-).
'H-KMR (400 Hz, CDCls), &: 7.37 — 7.30 (m, 5H), 7.30 — 7.24 (m, 2H), 4.56 (s, 2H (trans-
)), 4.51 (s, 0.8H (cis-)), 3.67 (s, 1.2H (cis-)), 3.66 (s, 3H (trans-)), 3.58 (it, J = 5.5, 3.0 Hz,
0.4H (cis-)), 3.34 (tt, J = 10.3, 4.1 Hz, 1H (trans-)), 2.38 (tt, J = 9.7, 3.9 Hz, 0.4H (cis-)), 2.29
(tt, J = 11.6, 3.7 Hz, 1H (trans-)), 2.18 — 2.09 (m, 2H (trans-)), 2.08 — 1.99 (m, 2H (trans-)),
1.98 — 1.84 (m, 1.6H), 1.72 — 1.64 (m, 0.8H (cis-)), 1.61 — 1.50 (m, 0.8H (cis-)), 1.50 — 1.41
(m, 2H (trans-)), 1.40 — 1.28 (m, 2H (trans-)); *C-KMR (101 MHz, CDCls) §: 176.2, 176.0,
139.2, 139.0, 128.5, 128.4, 127.7, 127.6, 127.5, 127.5, 76.6, 73.2, 70.1, 69.8, 51.7, 51.7, 42.5,
41.9, 31.4, 29.3, 27.3, 24.00; 1S: vmax = 2855 — 2930 (C-H, alifatiskie), 1735 (C=0) cm™;
AIMS (m/z): aprekinats [C1sH2003 + Na]* 271.1310; atrasts 271.1315.
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2-(4-(Benziloksi)cikloheksil)propan-2-ols (102)
Metil-4-(benziloksi)cikloheksan-1-karboksilats (101) (2.89 g, 11.65
/©><OH mmol, 1 ekv.) tiek skidinats beziidens THF (45 mL), atdzeséts Iidz -
@” o 78°C, un tiek pievienots metilmagnija bromida 3M $kidums dietiltert
(11.65 mL, 34.94 mmol, 3 ekv.) un reakcija tick maisita 3 h istabas
temperatira. P&c tam reakcijas maisijumu atdzes¢ lidz 0°C un pievieno NH,CI (50 mL),
ekstrah€ ar EtOAc (50 ml). Organisko fazi mazga ar Gideni (2 x 25 mL) un pies. NaCl tidens
Skidumu (2 x 30 mL). Organisko fazi zav€ uz beziidens Na;SQy, filtré un ietvaic€ pazeminata
spiediena. Bezkrasaina ella (2.651 g, 92%). R¢ = 0.29 (trans-), 0.23 (cis-) (EtOAc:Hex=1:3).
dr = 71:29 (trans-/cis-).
'H-KMR (400 Hz, CDCl3) &: 7.39 — 7.30 (m, 5H), 7.30 — 7.24 (m, 2H), 4.56 (s, 2H), 4.50 (s,
0.8H), 3.69 — 3.63 (m, 0.4H), 3.28 (tt, J = 11.0, 4.3 Hz, 1H), 2.21 — 2.12 (m, 2H), 2.10 — 2.02
(m, 0.8H), 1.93 — 1.84 (m, 2H), 1.64 — 1.57 (m, 0.8H), 1.55 — 1.35 (m, 2H), 1.35 — 1.22 (m,
3H), 1.18 (s, 2.4H), 1.16 (s, 6H), 1.13 — 0.99 (m, 2H); *C-KMR (101 MHz, CDCls) &:
139.5, 139.2, 128.5, 128.4, 127.7, 127.5, 127.5, 127.4, 77.8, 73.1, 72.8, 72.3, 70.0, 69.6, 49.0,
48.5, 32.5, 30.2, 27.3, 27.1, 25.8, 21.7; IS: vmax = 3440 (O-H, spirts), 2860 — 2970 (C-H,
alifatiskie) cm™; AIMS (m/z): aprekinats [C16H240, + Na]* 271.1674, atrasts 271.1677

N-(2-(4-(Benziloksi)cikloheksil)propan-2-il)-2-hloracetamids (103a-b)
2-(4-(Benziloksi)cikloheksil)propan-2-ols (102) (2.65 g, 10.67

o)
/O><NJK/CI mmol, 1 ekv.) tiek Skidinats beziidens AcOH (30 mL) un tam

H
pievieno 2-hloracetonitrilu (1.35 ml, 21.35 mmol, 2 ekv.).

©/\o

sérskabe (1.13 ml, 21.35 mmol, 2 ekv.), ledus vanna tiek novakta un reakcija tiek maisita 16 h

Maistjums tiek atdzeséts 1idz 0°C un tam lénam tiek pievienota

istabas temperatiira. Maisijums tiek izliets uz ledus (40 mL) un ekstrahéts ar DCM (3 x 35
mL). Organisko fazi mazga ar tideni (2 x 35 mL) un pies. NaCl tdens $kidumu (2 x 30 mL),
7ave uz beziidens Na,SOy, filtré un ietvaicé pazeminata spiediena. Produktu attira ar kolonnu
hromatografiju (silikagels, eluenta gradients 0% lidz 15% EtOAc/Hex). Bezkrasaina ¢lla
(2.802 g, 81%). R¢= 0.52 (trans-), 0.44 (cis-) (EtOAc:Hex=1:3). dr = 62:38 (trans-/cis-).
Trans- izomérs 103a:

'H-KMR (400 Hz, CDCls), &: 7.36 — 7.32 (m, 4H), 7.30 — 7.24 (m, 1H), 6.29 (s, 1H), 4.56 (s,
2H), 3.95 (s, 2H), 3.69 — 3.27 (tt, J = 11.0, 4.2 Hz, 1H), 2.19 — 2.11 (m, 2H), 1.92 (tt, J = 12.1,
3.2 Hz, 1H), 1.82 — 1.74 (m, 2H), 1.37 — 1.32 (m, 8H), 1.14 — 0.98 (m, 2H); **C-KMR (101
MHz, CDCls) &: 164.8, 139.2, 128.5, 127.6, 127.5, 77.6, 70.0, 57.0, 44.4, 43.2, 32.3, 25.6,

24.2.
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Cis- izomeérs 103b:

'H-KMR (400 Hz, CDCls), 8: 7.39 — 7.31 (m, 4H), 7.30 — 7.23 (m, 1H), 6.33 (s, 1H), 4.50 (s,
2H), 3.95 (s, 2H), 3.69 — 3.62 (m, 1H), 2.12 — 2.02 (m, 2H), 2.02 — 1.92 (m, 1H), 1.55 — 1.35
(m, 6H), 1.34 (s, 6H); ®*C-KMR (101 MHz, CDCls) &: 164.8, 139.5, 128.4, 127.4, 72.2,
69.6, 57.3, 44.5, 43.2, 30.1, 24.2, 21.4; IS: vmax = 3310 (N-H), 2860 — 3085 (C-H, alifatiskie),
1660 (C=0) cm™; AIMS (m/z): aprekinats [C1sH2sNO,Cl + Na]* 346.1550, atrasts 346.1549.

N-(4-Benziloksi)-1-izopropilcikloheksil)-2-hloracetamids (104)
2-(4-(Benziloksi)cikloheksil)propan-2-ols (102) (0.911 g, 3.67 mmol, 1

c. o
< ekv.) tiek Skidinats bezudens AcOH (11 mL) un tam pievieno 2-

NH
hloracetonitrilu (0.466 ml, 7.33 mmol, 2 ekv.). Maistjums tiek atdzeséts
©/\o lidz 0°C un tam 1&€nam tiek pievienota s€rskabe (0.391 ml, 7.33 mmol, 2

ekv.), ledus vanna tiek novakta un reakcija tieck maisita 16 h istabas temperatiira. Maisijums
tiek izliets uz ledus (40 mL) un ekstrah&ts ar DCM (3 x 35 mL). Organisko fazi mazga ar
tideni (2 x 35 mL) un pies. NaCl @idens skidumu (2 x 30 mL), zav€ uz beziidens Na,SQOy, filtré
un ietvaicé pazeminata spiediena. Produktu attira ar kolonnu hromatografiju (silikagels,
eluenta gradients 0% lidz 15% EtOAc/Hex). Produkts tiek ieglits maisijuma ar savienojuma
103b cis- izoméru. Produkts no piemaisijuma tiek attirits, izmantojot Daicel ChiralPak IC
hiralo kolonnu (10% i-PrOH/Hept, plismas atrums - 40 mL/min). Balta, amorfa viela (0.071
0, 6%). Rf = 0.44 (EtOAc:Hex=1:3). AISH (hirala staconara faze): Daicel ChiralPak IC
kolonna, eluents 10% i-PrOH/heptans, plismas atrums 1 mL/min, RTmg = 8.1 min, RTmin =
10.6 min.

'H-KMR (400 Hz, CDCls) : 7.40 — 7.31 (m, 4H), 7.31 — 7.26 (m, 1H), 6.18 (s, 1H), 4.50 (s,
2H), 3.99 (s, 2H), 3.68 — 3.59 (m, 1H), 2.33 (hept, J = 6.9 Hz, 1H), 2.02 — 1.92 (m, 2H), 1.91
—1.80 (M, 4H), 1.60 — 1.45 (m, 2H), 0.91 (d, J = 7.0 Hz, 6H); *C-KMR (101 MHz, CDCl5)
6:165.1,139.2, 128.5, 127.5, 127.4, 72.1, 69.8, 60.0, 43.3, 34.0, 25.9, 25.0, 17.2.

2-(4-(Benziloksi)cikloheksil)propan-2-amins (111)
Hloracetamidu (103) (2.8 g, 8.65 mmol, 1 ekv.) tiek $kidinats EtOH

/O><NH2 (4.8 mL) un tam pievieno AcOH (24 mL) un tiourinvielu (823 mg,
© 10.81 mmol, 1.25 ekv.). Maisljums tiek maisits 16 h 80°C

o

izveidojusas nogulsnes tiek nofiltrétas. legiitais filtrats tiek ietvaicéts 11dz 20 mL tilpumam un

temperatiira. legiitajam maisjjumam pievieno H,O (24 mL). MaisTjuma

pasarminats Iidz pH=12, izmantojot 10M NaOH tdens skidumu. Veic ekstrakciju ar DCM (4

x 25 mL), organisko fazi ar pies. NaCl tdens Skidumu (2 x 25 mL), Zavé uz beziidens
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Na,SO,, filtré un ietvaicé pazeminata spiediena. Dzeltena ella (1.981 g, 93%). Rs = 0.53
(trans-), 0.4 (cis-) (EtOAc:Hex=1:1). dr = 62:38 (trans-/cis-).

'H-KMR (400 Hz, CDCly), 8: 7.37 — 7.31 (m, 6.4H), 7.29 — 7.25 (m, 1.6H), 4.56 (s, 2H),
4.50 (s, 1.2H), 3.67 — 3.62 (m, 0.6H), 3.27 (tt, J = 11.0, 4.3 Hz, 1H), 2.19 — 2.12 (m, 2H), 2.09
—2.02 (m, 1.2H), 1.90 — 1.82 (m, 2H), 1.61 — 1.55 (m, 1.2H), 1.50 — 1.33 (m, 3H), 1.31 - 1.12
(m, 5H), 1.06 (s, 3.6H), 1.04 (s, 6H); **C-KMR (101 MHz, CDCl5) &: 139.5, 139.3, 128.5,
128.4, 127.7, 127.5, 127.4, 127.4, 77.8, 72.2, 70.0, 69.6, 52.0, 51.6, 49.0, 48.6, 32.6, 30.3,
28.3, 28.0, 25.7, 21.5; IS: vmax = 3360 (N-H), 2860 — 2935 (C-H, alifatiskie) cm™; AIMS
(m/z): aprekinats [C1sH2sNO + H]* 248.2014, atrasts 248.2004.

tres-Butil-(2-(4-(benziloksi)cikloheksil)propan-2-il)karbamats (114a-b)
2-(4-(Benziloksi)cikloheksil)propan-2-amins (102) (1.98 g, 8.00
/O><H’B°° mmol, 1 ekv.) tiek ievietots ampula, tam tiek pievienots Boc,O (7.36
© mL, 32.03 mmol, 4 ekv.). Ampula tick noslégta un maisijums tiek

o

mL), pievieno imidazolu (2.45 g, 36.04 mmol, 4.5 ekv.) un maisa istabas temperatiira 30 min.

maisits 16 h 60°C temperatiira. legiito maistjumu $kidina EtOH (40

Maisijumu ietvaic€ pazeminata spiediena un parpalikumu skidina CHCl3 (70 mL), mazga ar
atdzesetu 1% HCI udens skidumu (4 x 25 mL) un pies. NaCl Gdens $kidumu (25 mL).
Organisko fazi zave uz beziidens Na,;SO,, filtre un ietvaic€ pazeminata spiediena. Produktu
attira ar kolonnu hromatografiju (silikagels, eluenta gradients 0% lidz 13% EtOAc:PE). Balta
amorfa viela (2.642 g, 95%). Rf = 0.63 (trans-), 0.54 (cis-) (EtOAc:PE=1:3). dr = 62:38
(trans-/cis-).

Trans- izomers 114a:

'H-KMR (400 Hz, CDCls) : 7.36 — 7.30 (m, 4H), 7.30 — 7.23 (m, 1H), 4.55 (s, 2H), 4.37
(pl. s., 1H), 3.26 (tt, J = 11.0, 4.2 Hz, 1H), 2.20 — 2.08 (m, 2H), 1.86 — 1.74 (m, 3H), 1.43 (s,
9H), 1.36 — 1.25 (m, 2H), 1.21 (s, 6H), 1.09 — 0.96 (m, 2H); *C-KMR (101 MHz, CDCl;) é:
154.6, 139.3, 128.5, 127.6, 127.5, 77.8, 70.0, 55.0, 44.9, 32.5, 28.6, 25.7, 24.7.

Cis- izomérs 114b:

'H-KMR (400 Hz, CDCls) &: 7.37 — 7.30 (m, 4H), 7.29 — 7.24 (m, 1H), 4.50 (s, 2H), 4.46 —
4.35 (pl. s., 1H), 3.68 — 3.60 (m, 1H), 2.11 — 1.98 (m, 2H), 1.95 — 1.81 (m, 1H), 1.54 — 1.37
(m, 15H), 1.23 (s, 6H); *C-KMR (101 MHz, CDCl3) &: 154.4, 139.6, 128.4, 127.5, 127.4,
72.4, 69.6, 55.4, 44.8, 30.3, 28.6, 24.7, 21.6; IS: vmax = 3310 (N-H), 2860 — 3085 (C-H,
alifatiskie), 1660 (C=0) cm™; AIMS (m/z): aprekinats [Co1H3sNO3z + Na]* 370.2358, atrasts
370.2345.

56



tres-Butil-(2-(4-(hidroksicikloheksil)propan-2-il)karbamats (115a-b)
tres-Butil-(2-(4-(Benziloksi)cikloheksil)propan-2-il)karbamats (114) (2.64
OX”/B"C g, 7.60 mmol, 1 ekv.) tick $kidinats MeOH (35 mL) un $kidumam tiek
HO pievienots Pd/C (10%) (147 mg, 0.139 mmol, 0.02 ekv.). Maistjums tiek
maisits 16 h istabas temperatura, H; virsspiediena. legtitais maisijums tiek filtréts caur celitu
un skalots ar MeOH (3 x 5 mL). Filtrats tiek ietvaicéts pazeminata spiediena. Diastereomeri
tiek atdaliti, izmantojot kolonnu hromatografiju (silikagels, eluenta gradients 0% Iidz 30%
EtOAcC/PE). Balta, amorfa viela (1.927 g, 99%). Rf = 0.17 (trans-), 0.15 (cis-)
(EtOAC:PE=1:3). dr = 56:44 (trans-/cis-).
Trans- izomérs 115a:
'H-KMR (400 Hz, CDCls) 8: 4.40 (pl. s, 1H), 3.60 — 3.42 (m, 1H), 2.08 — 1.96 (m, 2H), 1.89
—1.69 (m, 3H), 1.42 (s, 9H), 1.33 — 1.23 (m, 2H), 1.21 (s, 6H), 1.13 — 0.99 (m, 2H); **C-
KMR (101 MHz, CDCl3) é: 154.5, 78.7, 71.2, 65.8, 55.3, 55.1, 44.7, 44.3, 35.8, 33.2, 28.6,
25.7,24.8, 24.6, 21.0.
Cis- izomérs 115b:
'H-KMR (400 Hz, CDCls), 8: 4.43 (pl. s, 1H), 4.07 — 3.98 (m, 1H), 1.92 — 1.77 (m, 3H), 1.57
— 1.46 (m, 3H), 1.44 — 1.31 (m, 12H), 1.21 (s, 6H); *C-KMR (101 MHz, CDCls) &: 154.5,
78.7, 65.7, 55.3, 44.7, 35.1, 28.6, 24.6, 21.0; IS: vmax = 3445 (O-H), 3360 (N-H), 2860-2935
(C-H), 1695 (C=0) cm™; AIMS (m/z): aprekinats [CisH,7NO3 + Na]* 280.1889, atrasts
280.1889.

Etil 2-((4-(2-(tres-butoksikarbonil)amino)propan-2-il)cikloheksil)oksi)acetats (116a-b)
Spirtu 115 (0.40 g, 1.55 mmol, 1 ekv.) skidina DCM (4 mL),
\/OW(\O/O><”/BOC pievieno Rh (IT) acetata diméru (0.021 g, 0.047 mmol, 0.03 ekv.) un
0 lenam pievieno etildiazoacetatu (0.58 mL, 4.67 mmol, 3 ekv)
istabas temperatiira. Reakcijas maisijums tiek maisits 15 min istabas temperatiira. Iegtto
maisijumu ietvaicé pazeminata spiediena un attira ar kolonnu hromatografiju (silikagels,
eluenta gradients 0% lidz 15% EtOAc/PE). Trans- izomérs bezkrasaina ella (0.22 g, 41%),
cis- izomérs balta amorfa viela (0.166 g, 31%). R: = 0.48 (EtOAc:PE=1:1) (cis-), 0.38
(EtOAC:PE=1:1) (trans-).
Trans- izomérs 116a:
'H-KMR (400 Hz, CDCls) 8: 4.36 (pl. s., 1H), 4.21 (q, J = 7.1 Hz, 2H), 4.10 (s, 2H), 3.26 (it
J=11.1, 4.3 Hz, 1H), 2.15 - 2.06 (m, 2H), 1.85 - 1.74 (m, 3H), 1.42 (s, 9H), 1.30 — 1.24 (m,
5H), 1.20 (s, 6H), 1.09 — 0.97 (m, 2H); *C NMR (101 MHz, CDCls) &: 171.2, 154.5, 79.4,

65.8, 60.9, 55.0, 44.7, 32.0, 28.6, 25.7, 24.7, 14.4.
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Cis- izomérs 116b:

IH-KMR (400 Hz, CDCls) &: 4.41 (pl. s., 1H), 4.20 (g, J = 7.1 Hz, 2H), 4.05 (s, 2H), 3.63 —
3.60 (M, 1H), 2.06 — 1.98 (m, 2H), 1.94 — 1.82 (m, 1H), 1.81 — 1.70 (m, 1H), 1.68 — 1.61 (m,
1H), 1.52 — 1.45 (m, 2H), 1.41 (s, 9H), 1.39 — 1.35 (m, 2H), 1.27 (t, J = 7.2 Hz, 3H), 1.21 (s,
6H); *C NMR (101 MHz, CDCls) &: 171.3, 154.5, 78.7, 74.3, 65.9, 60.9, 55.3, 44.5, 30.1,
28.6, 24.6, 21.4, 14.4; 1S: vmax = 3330 (N-H), 2860 — 2975 (C-H alifatiskie), 1700 - 1755
(C=0) cm™; AIMS (m/z): aprekinats [C1gH33sNOs + Na]* 366.2256, atrasts 366.2256.

Etil-2-(((1R,4R)-4-((tres-butoksikarbonil)amino)cikloheksil)oksi)acetats (118)
H Aminu 117 (0.5 g, 2.322 mmol, 1 ekv.) skidina DCM (25 mL), pievieno

EtOT(\O/OJ\N\BOC Rh (IT) acetata diméru (0.031 g, 0.070 mmol, 0.03 ekv.) un lénam

o) pievieno etildiazoacetatu (0.589 mL, 4.877 mmol, 2.1 ekv.). Reakcijas
maisijums tiek maisits 15 min istabas temperatiira. legiito maisijumu ietvaicé pazeminata
spiediena un attira ar tie§as fazes $kiduma hromatografijas iekartu Biotage® Isolera One,
izmantojot Biotage® KP-Sil 25 g kolonnu, (eluenta gradients 0% lidz 100% EtOAc/Hex).
Balta, amorfa viela (0.554 g, 79%). R¢ = 0.30 (EtOACc:PE=1:3).
'H-KMR (400 MHz, CDCl3) 8: 4.37 (pl. s., 1H), 4.20 (g, J = 7.1 Hz, 2H), 4.08 (s, 2H), 3.49
—3.37 (m, 1H), 3.31 (it, J = 10.5, 3.8 Hz, 1H), 2.09 — 1.97 (m, 4H), 1.43 (s, 11H), 1.27 (t, J =
7.1 Hz, 3H), 1.20 — 1.05 (m, 2H); *C-KMR (101 MHz, CDCls) : 170.9, 155.3, 79.4, 78.0,
66.0, 61.0, 49.0, 31.1, 30.4, 28.5, 14.3; IS: vmax = 3305 (N-H), 2850 — 2945 (C-H, alifatiskie),
1595 (C=0). cm™; AIMS (m/z) : aprékinats: [C1sH2sNOs + Na]* 324.1787, atrasts 324.1803.

(1R,4R)-4-(2-((tres-Butoksikarbonil)amino)-2-metilpropil)cikloheksil)metansulfonats
(120a)
! Spirtu 99a (0.2 g, 0.737 mmol, 1 ekv.) skidina DCM (8 mL), pievieno

m "Boc TEA (0.133 mL, 0.958 mmol, 1.3 ekv.) un maisijums tiek atdzeséts lidz
e 0°C. Reakcijas maisijumam pievieno MsCl (0.063 mL, 0.811 mmol, 1.1
ekv.) un maisa 1 h 0°C temperattra. Iegiitajam maisijumam pievieno H,O (10 mL) un veic
ekstrakciju ar DCM (2 x 15 mL). Organiskas fazes apvieno, mazga ar H,O (10 mL), pies.
NaCl didens skidumu (5 mL), zav€ uz beziidens Na,SO4 un ietvaicé pazeminata spiediena.
Balta, amorfa viela (255 mg, 99%).
'H-KMR (400 MHz, CDCl3) &: 4.56 (tt, J = 11.0, 4.5 Hz, 1H), 4.37 (pl. s, 1H), 2.99 (s, 3H),
2.16 — 2.05 (m, 2H), 1.92 — 1.79 (m, 2H), 1.64 — 1.50 (m, 4H), 1.42 (s, 9H), 1.39 — 1.30 (m,
1H), 1.24 (s, 6H), 1.20 — 1.05 (m, 2H); **C-KMR (101 MHz, CDCls) &: 154.3, 81.8, 78.9,

52.7,45.4, 38.9, 33.0, 32.6, 28.6, 28.2.
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S-((1S-4S)-4-(2-((tres-Butoksikarbonil)amino)-2-metilpropil)cikloheksil)etantiolats (119)
Mezilatu 120a skidina sausa DMF (8 mL), pievieno kalija tioacetatu
mN‘Boc (231 mg, 2.026 mmol, 2.75 ekv.) un reakcijas maisijums tick maisits 16
Aes h 80°C temperatiira. legiitajam maisijumam tiek pievienots tidens (30
mL) un tiek veikta ekstrakcija ar DCM (3 x 15 mL). Organisko fazi mazga ar H,O (2 x 25
mL), pies. NaCl tdens Skidumu (20 mL), zavé uz bezidens Na,SQ,, filtré un ietvaicé
pazeminata spiediena. Produktu attira ar kolonnu hromatografiju (silikagels, eluenta gradients
2% 1idz 10% Et,0O/PE). Oranza, amorfa viela (162 mg, 67%). R = 0.55 (EtOAc:PE=1:3).
'H-KMR (400 MHz, CDCls) &: 4.37 (pl. s., 1H), 3.87 — 3.73 (m, 1H), 2.29 (s, 3H), 1.81 —
1.69 (m, 4H), 1.66 — 1.57 (m, 4H), 1.42 (s, 10H), 1.32 — 1.26 (m, 2H), 1.24 (s, 6H); *C-KMR
(101 MHz, CDCls) o: 195.9, 154.5, 78.8, 52.9, 45.6, 41.6, 32.3, 31.1, 31.0, 28.6, 28.1; IS:
Vmax = 3365 (N-H), 2850 — 2975 (C-H, alifatiskie), 1690 (C=0), 1365 (S=0) cm™; AIMS
(m/z): aprekinats: [C17HaiNO3 + Na]* 352.1922, atrasts 352.1923.

tres-Butil(1-((1S,4S)-4-(hlorsulfonil)cikloheksil)-2-metilpropan-2-il)karbamats (123)

y NCS (1.12 g, 8.425 mmol, 4 ekv.) tiek skidinats MeCN (7.2 ml) un tam
- m Boc pievieno 2M HCI tdens 8k. (0.6 mL). Iegiito maisijumu atdzesé lidz
0°C un tam pievieno tioacetata 119 (694 mg, 2.106 mmol, 1 ekv.)
MeCN (4.8 mL) skidumu. Reakcijas maisijums tiek maisits 30 min 0°C temperatira.
Iegiitajam maisijumam pievieno H,O (40 mL) un veic ekstrakciju ar EtOAc (2 x 30 mL).
Organiskas fazes apvieno, mazga ar H,O (20 mL), pies. NaCl tdens sk. (20 mL), Zavé uz
beziidens Na,SO,, filtré un ietvaicé pazeminata spiediena. Produktu attira ar kolonnu
hromatografiju (silikagels, eluenta gradients 3% lidz 15% EtOACc/PE). Balta, amorfa viela
(584 mg, 78%). R¢ = 0.4 (EtOAC:PE=1:3).
'H-KMR (400 MHz, CDCl3) 8: 4.38 (s, 1H), 3.64 — 3.45 (m, 1H), 2.21 — 2.10 (m, 2H), 2.10
—1.97 (m, 2H), 1.88 — 1.80 (m, 1H), 1.80 — 1.68 (m, 4H), 1.64 — 1.54 (m, 2H), 1.42 (s, 9H),
1.26 (s, 6H); *C-KMR (101 MHz, CDCls) 6: 154.4, 79.0, 74.7, 52.9, 41.4, 30.7, 28.6, 28.3,
28.1, 23.3; IS: vmax = 3350 - 3420 (N-H), 2885 — 2930 (C-H aliphatic), 1715 (C=0), cm™;
AIMS (m/z): aprékinats: [C1sH2sNCIO,S + Na]* 376.1325, atrasts 376.1312.

tres-Butil-(1-(N,N-dimetilsulfamoil)cikloheksil)-2-metilpropan-2-il)karbamats (124a-b)
H Sulfonilhlorids 123 (0.225 g, 0.636 mmol, 1 ekv.) tiek Skidinats sausa
N.

Me,N. m B°° THF (1 ml) un tam pievieno dimetilamina 2M THF s§kidumu (3.18

ml, 6.36 mmol, 10 ekv.) 0°C temperatiira un maisa 1 h. Iegitajam

maisijumam pievieno pies. NaHCO3 skidumu (10 mL) un veic ekstrakciju ar DCM (3 x 15
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mL). Organiskas fazes apvieno, mazga ar H,O (2 x 15 mL), pies. NaCl tidens §k. (10 mL),
zave uz beziidens NapSOy, filtré un ietvaic€ pazeminata spiediena. Produktu attira ar kolonnu
hromatografiju (silikagels, eluenta gradients 5% lidz 30% EtOACc/PE). Balta, amorfa viela
(0.198 mg, 86%). Rf = 0.22 (EtOAC:PE=1:3). Diasteroméri tick atdaliti, izmantojot ChiralPak
IC hirala sorbenta kolonnu (eluents 50% i-PrOH/Hept, plasmas atrums 40 ml/min). Cis-
izomérs - balta, amorfa viela (0.075 g, 33%), trans- izomérs — balta, amorfa viela (0.08 g,
35%). AISH (hirala stacionara faze): Daicel Chiralpak IC kolonna, eluents 50% i-
PrOH/heptans, plismas atrums 0.5 mL/min, RTjs. = 24.3 min, RTrans- =32.1 min.

Trans- izomérs 124a:

'H-KMR (400 MHz, CDCls) &: 4.38 (pl. s, 1H), 2.91 (s, 7H), 2.13 — 2.01 (m, 2H), 1.97 —
1.84 (m, 2H), 1.67 — 1.52 (m, 4H), 1.50 — 1.30 (m, 10H), 1.24 (s, 6H), 1.11 — 0.96 (m, 2H);
BC-KMR (101 MHz, CDCls) &: 154.4, 78.9, 60.4, 52.7, 45.9, 38.0, 33.5, 33.1, 28.6, 28.2,
26.8.

Cis- izomérs 124b:

'H-KMR (400 MHz, CDCls) &: 4.37 (pl. s, 1H), 3.01 — 2.83 (m, 7H), 1.92 — 1.75 (m, 5H),
1.75 — 1.63 (m, 4H), 1.55 — 1.46 (m, 2H), 1.42 (s, 9H), 1.25 (s, 6H); *C-KMR (101 MHz,
CDCly) 8: 154.4, 78.8, 60.2, 53.1, 41.8, 38.0, 31.0, 28.4, 27.9, 22.5; IS: vimax = 3375 (N-H),
2855 — 2970 (C-H, alifatiskie), 1715 (C=0), 1325 (S=0) cm™; AIMS (m/z): aprékinats:
[C17H34N20,S + Na]* 385.2137, atrasts 385.2144.

tres-Butil-(2-metil-1-(4-(N-metilsulfamoil)cikloheksil)-2-propan-2-il)karbamats (125a)

H Sulfonilhlorids 123 (0.05 g, 0.141 mmol, 1 ekv.) tiek Skidinats THF
N.
H m B%°(0.25 ml) un tam pievieno 40% metilamina H,O $kidumu (0.024 ml,
S

/N\
/7N

0.282 mmol, 2 ekv.) 0°C temperatira un maisa 1 h. Iegltajam
maisjjumam pievieno pies. NaHCO3 skidumu (5 mL) un veic ekstrakciju ar DCM (3 x 10
mL). Organiskas fazes apvieno, mazga ar H,O (2 x 7 mL), pies. NaCl @idens $k. (7 mL), zave
uz beztidens Na,SO,, filtré un ietvaic€ pazeminata spiediena. Produktu attira ar tieSas fazes
skidruma hromatografijas iekartu Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g
kolonnu, (eluenta gradients 0% lidz 100% EtOAc/Hex). Balta, amorfa viela (0.045 g, 91%).
Rf = 0.17 (EtOAc:PE=1:3). Diasteroméri tiek atdaliti, izmantojot ChiralPak IG hirala
sorbenta kolonnu (eluents 10% i-PrOH/Hept, plismas atrums 40 ml/min). Cis- izomérs -
balta, amorfa viela, trans- izomérs — balta, amorfa viela. AISH (hirala stacionara faze): Daicel
Chiralpak IG kolonna, eluents 10% i-PrOH/heptans, pliismas atrums 1 mL/min, RTgs =
24.0 min, RTirans- =29.1 min.

Trans- izomeérs 125a;:
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'H-KMR (400 MHz, CDCls) &: 4.38 (pl. s, 1H), 4.09 (q, J = 5.2 Hz, 1H), 2.90 (tt, J = 10.6,
4.0 Hz, 1H), 2.81 (d, J = 5.2 Hz, 3H), 2.00 — 1.86 (m, 2H), 1.85 — 1.75 (m, 2H), 1.74 — 1.60
(m, 5H), 1.55 — 1.45 (m, 2H), 1.41 (s, 9H), 1.25 (s, 6H); *C-KMR (101 MHz, CDCls) &:
154.4,78.9, 60.1, 53.1, 41.7, 31.0, 30.0, 28.3, 27.9, 22.3.

Cis- izomeérs 125b:

'H-KMR (400 MHz, CDCl3) &: 4.40 (pl. s, 1H), 4.09 (pl. s, 1H), 2.90 (it, J = 12.3, 3.4 Hz,
1H), 2.81 (d, J = 5.2 Hz, 3H), 2.00 — 1.86 (m, 2H), 1.85 — 1.72 (m, 3H), 1.72 — 1.60 (m, 4H),
1.55 — 1.45 (m, 2H), 1.41 (s, 9H), 1.25 (s, 6H); *C-KMR (101 MHz, CDCls) &: 154.4, 78.9,
60.2, 52.7, 45.9, 33.5, 33.1, 29.9, 28.6, 28.2, 26.7; IS: vmax = 3260 - 3355 (N-H), 2865 — 2975
(C-H, alifatiskie), 1690 - 1700 (C=0), 1365 (S=0) cm™; AIMS (m/z): aprékinats:
[C16H32N20,S + Na]* 371.1980, atrasts 371.1989.

(1S,4S)-4-(2-((tres-Butoksikarbonil)amino)-2-metilpropil)cikloheksil)metansulfonats
(120b)
' Spirtu 99b (0.01 g, 0.037 mmol, 1 ekv.) skidina DCM (0.5 mL), pievieno

m ‘Boc  TEA (7 pL, 0.048 mmol, 1.3 ekv.) un maisfjums tiek atdzeséts lidz 0°C.
e Reakcijas maisijumam pievieno MsClI (3 pL, 0.04 mmol, 1.1 ekv.) un
maisa 1 h 0°C temperatiira. legiitajam maisijumam pievieno H,O (5 mL) un veic ekstrakciju
ar DCM (2 x 5 mL). Organiskas fazes apvieno, mazga ar H,O (2 x 5 mL), pies. NaCl tdens
Skidumu (2 X 5 mL), zavé uz beziidens Na,SO4 un ietvaicé pazeminata spiediena. Balta,
amorfa viela (10 mg, 78%).
'H-KMR (400 Hz, CDCl3) &: 4.91 (tt, J = 5.2, 2.8 Hz, 1H), 4.38 (pl. s, 1H), 3.00 (s, 3H),
2.03 - 1.95 (m, 2H), 1.70 — 1.53 (m, 6H), 1.53 — 1.37 (m, 12H), 1.26 (s, 6H); *C-KMR (101
MHz, CDCl3) 6: 154.4, 79.3, 52.9, 46.3, 38.9, 32.1, 30.9, 28.9, 28.6, 28.1.

(1R,4R)-4-(2-((tres-Butoksikarbonil)amino)propan-2-il)cikloheksilmetansulfonats (129a)
Spirtu 116a (0.52 g, 2.02 mmol, 1 ekv.) skidina DCM (0.5 mL), pievieno
OX N TEA (0.37 mL, 2.63 mmol, 1.3 ekv.) un maisjums tiek atdzesgts lidz 0°C,
e Reakcijas maisijumam pievieno MsCl (0.17 mL, 2.22 mmol, 1.1 ekv.) un
maisa 1 h 0°C temperatira. legiitajam maistjumam pievieno H,O (20 mL) un veic ekstrakciju
ar DCM (2 x 20 mL). Organiskas fazes apvieno, mazga ar H,O (2 x 20 mL), pies. NaCl Gdens
Skidumu (2 X 20 mL), zavé uz beziidens Na;SO4 un ietvaicé pazeminata spiediena. Balta,
amorfa viela (0.674 g, 99%).
IH-KMR (400 Hz, CDCl3) &: 4.49 (it, J = 11.3, 4.6 Hz, 1H), 4.31 (pl. s, 1H), 2.93 (s, 3H),

2.21 — 2.06 (M, 2H), 2.00 — 1.84 (m, 1H), 1.82 — 1.7 (m, 2H), 1.58 — 1.49 (m, 2H), 1.36 (s,
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9H), 1.14 (s, 6H), 1.11 — 1.00 (m, 2H); *C-KMR (101 MHz, CDCl3) &: 154.3, 81.7, 78.9,
54.7,43.1, 38.9, 32.8, 28.5, 25.6, 24.6.

(1S,4S)-4-(2-((tres-Butoksikarbonil)amino)propan-2-il)cikloheksilmetansulfonats (129b)

TEA (7 pL, 0.05 mmol, 1.3 ekv.) un maisfjums tiek atdzeséts lidz 0°C.
Reakcijas maisijumam pievieno MsCl (3 pL, 0.04 mmol, 1.1 ekv.) un maisa 1 h 0°C

: Spirtu 116b (0.01 g, 0.039 mmol, 1 ekv.) skidina DCM (0.5 mL), pievieno
.BocC

jog

MsO

temperatira. Ieglitajam maisijumam pievieno H,O (5 mL) un veic ekstrakciju ar DCM (2 x 5
mL). Organiskas fazes apvieno, mazga ar H,O (2 x 5 mL), pies. NaCl tdens Skidumu (2 X 5
mL), zavé uz beziidens Na,SO, un ietvaic€ pazeminata spiediena. Balta, amorfa viela (9 mg,
69%).

'H-KMR (400 Hz, CDCls) &: 4.99 — 4.95 (m, 1H), 4.41 (pl. s, 1H), 3.00 (s, 3H), 2.18 — 2.10
(m, 2H), 2.09 — 1.95 (m, 1H), 1.66 — 1.55 (m, 4H), 1.46 — 1.33 (m, 11H), 1.22 (s, 6H); **C-
KMR (101 MHz, CDCls) &: 154.6, 79.0, 55.2, 52.7, 38.7, 31.6, 28.6, 24.7, 21.4.

tres-Butil-(2-metil-1-(4-oksocikloheksil)propan-2-il)karbamats (133)
Spirtu 99 (1.28 g, 4.75 mmol, 1 ekv.) skidina sausa DCM (50 mL),

mN‘BOC pievieno NaHCO; (1.00 g, 11.94 mmol, 2.5 ekv.) un DMP (2.43 g, 5.73
© mol, 1.2 ekv.). Reakcijas maisijums tiek maisits 1.5 h istabas temperatiira.
Reakcijas maisijumam pievieno 1IN NaOH tdens $kidumu (30 mL) un iegiito maisijumu
maisa 10 min. Slanus atdala un organisko fazi mazga ar H,O (3 x 30 mL), pies. NaCl tidens
Skidumu (2 x 25 mL), zavé uz beziidens Na,SO,, filtré caur silikagela slani (10 mL) un
ietvaic€ pazeminata spiediena. Balta, amorfa viela (1.280 g, 99%). Ry = 0.33
(EtOAC:PE=1:3).
'"H-KMR (400 MHz, CDCls) 8: 5 4.41 (s, 1H), 2.41 — 2.27 (m, 4H), 2.12 — 1.99 (m, 2H),
1.92 — 1.72 (m, 1H), 1.77 — 1.68 (m, 2H), 1.64 — 1.46 (m, 2H), 1.42 (s, 9H), 1.30 (s, 6H); *C-
KMR (101 MHz, CDCls) o: 212.0, 154.5, 79.0, 52.7, 44.4, 40.1, 34.5, 32.3, 28.6, 28.3; IS :
Vmax = 3355 (O-H), 2855-3000 (C-H, alifatiskie), 1715 (C=0) cm™; AIMS (m/z) : Aprekinats :
[C15H27NO3 + Na]* 292.1889, atrasts 292.1891.

tres-Butil-(2-(4-(oksocikloheksil)propan-2-il)karbamats (134)
Spirtu 115 (800 mg, 3.108 mmol, 1 ekv.) Skidina sausa DCM (30 mL),
JA/))(H’B“ pievieno NaHCO; (653 mg, 7.77 mmol, 2.5 ekv.) un DMP (1.58 g, 3.73 mol,
© 1.2 ekv.). Reakcijas maisfjums tiek maisits 1.5 h istabas temperatira.

Reakcijas maisijumam pievieno IN NaOH tdens $kidumu (20 mL) un iegiito maisijumu
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maisa 10 min. Slani tiek atdaliti un organisko fazi mazga ar H,O (3 x 20 mL), pies. NaCl
tidens Skidumu (2 x 15 mL), zavé uz beziidens Na,SQOy, filtré caur silikagela slani (10 mL) un
ietvaicé pazeminata spiediena. Balta, amorfa viela (790 mg, 99%). R = 0.35
(EtOAC:PE=1:3).

'H-KMR (400 Hz, CDCls), &: 4.45 (s, 1H), 2.59 — 2.46 (m, 1H), 2.43 — 2.29 (m, 4H), 2.09 —
2.00 (m, 2H), 1.51 — 1.40 (m, 11H), 1.25 (s, 6H); *C-KMR (101 MHz, CDCls) &: 212.1,
1545, 79.1, 54.9, 41.2, 28.6, 27.6, 24.8; IS: vmax = 3355 (N-H), 2870-2975 (C-H, alifatiskie),
1720 (C=0) cm™*; AIMS (m/z): aprekinats [C1sHosNO3 + Na]* 278.1732, atrasts 278.1740.

tres-Butil-(1-(1R,4R)-4-cianocikloheksil)-2-metilpropan-2-il)karbamats (130a-b)
Ketonu 133 (0.2 g, 0.817 mmol, 1 ekv.) skidina sausa THF (18 mL),

mN‘BOC pievieno t-BuOH (0.091 g, 1.22 mmol, 1.5 ekv.) un p-tosilmetilizocianidu
e (0.207 g, 1.07 mmol, 1.3 ekv.). Reakcijas maistjumu silda Iidz 42°C un
Saja temperatira viena porcija pievieno t-BuOK (0.183 g, 1.63 mmol, 2 ekv.). Reakcijas
maistjums tiek maisits 45 min 42°C temperatira. Maistjumu filtré caur celita slani un filtratu
ietvaicé pazeminata spiediena. Produktu attira un diastereomérus sadala ar kolonnu
hromatografiju (silkagels, eluenta gradients 5% lidz 12% EtOAc/Hex). Trans- izomérs :
bezkrasaina, amorfa viela (0.089 g, 39%), cis- izomérs : bezkrasaina, amorfa viela (0.075 g,
33%). R¢ = 0.39 (trans-), 0.31 (cis-) (EtOAc:PE=1:3).
Trans- izomérs 130a:
'H-KMR (400 MHz, CDCls) &: 4.37 (s, 1H), 2.35 (tt, J = 11.8, 3.7 Hz, 1H), 2.06 (dd, J =
14.0, 3.6 Hz, 2H), 1.84 (dd, J = 14.0, 3.7 Hz, 2H), 1.63 — 1.50 (m, 5H), 1.41 (s, 9H), 1.23 (s,
6H), 0.94 — 0.86 (m, 2H); *C-KMR (101 MHz, CDCls) &: 154.4, 122.9, 78.9, 52.7, 45.8,
33.2,32.6, 29.9, 28.6, 28.2, 28.1.
Cis- izomérs 130b:
'H-KMR (400 MHz, CDCls) : 4.36 (s, 1H), 2.90 — 2.80 (m, 1H), 1.98 — 1.88 (m, 2H), 1.75
— 1.67 (m, 2H), 1.62 — 1.52 (m, 4H), 1.48 — 1.36 (m, 12H), 1.25 (s, 6H); *C-KMR (101
MHz, CDCls) &: 154.4, 122.3, 78.9, 52.8, 46.3, 32.9, 30.8, 28.6, 28.4, 28.1, 27.1; IS: vinax =
3370 (N-H), 2855-3000 (C-H, alifatiskie), 2235 (C=N), 1715 (C=0) cm™; AIMS (m/z):
aprekinats: [C16H28N20; + Na]* 303.2048, atrasts 303.2056.

tres-Butil-(2-(4-cianocikloheksil)-propan-2-il)karbamats (131a-b)
Ketonu 134 (0.55 g, 2.16 mmol, 1 ekv.) skidina sausa THF (15 mL),
OXM/B“ pievieno t-BuOH (0.24 g, 3.24 mmol, 1.5 ekv.) un p-tosilmetilizocianidu
NC
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(0.549 g, 2.81 mmol, 1.3 ekv.). Reakcijas maisijumu silda lidz 42°C, un $aja temperattra
viena porcija pievieno t-BuOK (0.485 g, 4.32 mmol, 2 ekv.). Reakcijas maistjums tiek maisits
50 min 42°C temperatiira. Maistjumu filtré caur celita slani un ietvaic@ pazeminata spiediena.
Produktu attira ar kolonnu hromatografiju (silikagels, eluenta gradients 5% lidz 20%
EtOAC/PE), lai iegitu produktu ka diastereoméru maisijumu. Diasteroméri tiek atdaliti,
izmantojot ChiralPak IH kolonnu (eluents 10% i-PrOH/heptans, plismas atrums 40 ml/min).
Trans- izomérs — bezkrasaina e]la (0.121 g, 21%), cis- izomérs — amorfa viela (0.129 g, 22%).
Rf = 0.4 (EtOAc:PE=1:3). AISH (hirala stacionara faze): Daicel Chiralpak IH kolonna,
eluents 10% i-PrOH/heptans, plismas atrums 1 mL/min, RTgjs. = 6.7 min, RTans- = 7.6 min.
Trans- izomérs:

'H-KMR (400 MHz, CDCls) &: 4.36 (pl. s., 1H), 2.30 (tt, J = 12.5, 3.7 Hz, 1H), 2.22 — 2.08
(m, 2H), 2.00 — 1.89 (m, 1H), 1.87 — 1.78 (m, 2H), 1.57 (qd, J = 13.1, 3.4 Hz, 2H), 1.41 (s,
9H), 1.18 (s, 6H), 0.99 (qd, J = 13.0, 3.4 Hz, 2H); *C-KMR (101 MHz, CDCl;) &: 154.5,
122.7,79.0, 54.9, 43.4, 30.2, 28.6, 28.5, 26.4, 24.6.

Cis- izomérs:

'H-KMR (400 MHz, CDCls) &: 4.41 (pl. s., 1H), 2.92 (m, 1H), 2.10 — 1.94 (m, 3H), 1.79 —
1.69 (m, 2H), 1.55 (tt, J = 13.5, 4.0 Hz, 2H), 1.41 (s, 9H), 1.39 — 1.30 (m, 2H), 1.22 (s, 6H);
C-KMR (101 MHz, CDCls) §: 154.4, 122.2, 78.9, 55.1, 43.5, 28.8, 28.6, 27.2, 24.6, 23.5;
IS: Vmax = 3370 (N-H), 2855-3000 (C-H, alifatiskie), 2235 (C=N), 1715 (C=0) cm™; AIMS
(m/z): aprekinats: [C1sH26N20, + Na]* 289.1892, atrasts 289.1898.

Metil-(1R,4R)-4-(2-amino-2-metilpropil)cikloheksan-1-karboksilats (135)
NH, Nitrilu 130a (0.386 g, 1.38 mmol, 1 ekv.) §kidina MeOH (7 mL) un
Meom\\\- pievieno HCI (6.07 mL, 68.83 mmol, 50 ekv.) un maisa 250 h 80°C
© temperatira.  Reakcijas maisijumu ietvaicé pazeminata spiediena,
iz8kidina MeOH (4 mL), atdzes¢ lidz 0°C, 1énam pievieno SOCI, (1.0 mL, 13.77 mmol, 10
ekv.) un maisa 16 h istabas temperatira. legiito maisijumu ietvaic€ pazeminata spiediena,
iz8kidina H,O, pievieno NH3 tidens $kidumu Iidz maisijuma pH = 12. Maisijumu ekstragé ar
DCM (3 x 10 mL), organisko fazi mazga ar H,O (3 x 10 mL), pies. NaCl tidens §kidumu (2 x
10 mL), zav€ uz beztidens Na,SO,, filtré un ietvaic€ pazeminata spiediena. Balta, amorfa
viela (0.202 g, 69%).
'H-KMR (400 MHz, CDCls) &: 3.65 (s, 3H), 2.21 (tt, J = 12.3, 3.6 Hz, 1H), 1.94 (dd, J =
13.6, 3.7 Hz, 2H), 1.85 (dd, J = 13.5, 3.7 Hz, 2H), 1.51 — 1.39 (m, 4H), 1.39 — 1.33 (m, 1H),
1.10 (s, 6H), 1.29 — 1.25 (m, 2H) 1.07 — 0.96 (m, 2H); **C-KMR (101 MHz, CDCls) &:

176.6, 52.4, 51.6, 50.4, 43.0, 34.6, 33.3, 31.7, 29.3, 29.2, 22.8, 14.3; IS: vmax = 3345 (N-H),
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2855-3000 (C-H, aliphatic), 1735 (C=0) cm™; AIMS (m/z): aprékinats: [C1oH23NO, + H]*
214.1807, atrasts 214.1814.

Metil (1R,4R)-4-(2-aminopropan-2-il)cikloheksan-1-karboksilats (136a)
Nitrils 131a (0.121 g, 0.45 mmol, 1 ekv.) tiek skidinats HCI (35%) (0.16
oo ‘_OXNHz mL, 1.82 mmol, 4 ekv.) un iegiito Skidumu maisa 48h 80°C temperatiira.
@‘ Reakcijas maistjumu ietvaic€ un $kidina MeOH (1 mL), atdzes€ Iidz 0°C,
pievieno SOCI, (0.33 mL, 4.54 mmol, 10 ekv.) un maisa 16 h 60°C temperatiira. Reakcijas
maisijumu ietvaic€, tam pievieno H,O (5 mL), pasarmina Iidz pH=12 ar NH4,OH tdens
Skidumu, ekstragé ar DCM (3 x 10 mL), organisko fazi zavé uz Na,SO,, filtré un ietvaicé
pazeminata spiediena. Briina ella (0.073 g, 81%). R = 0.1 (MeOH:DCM=1:5).
'H-KMR (400 MHz, CDCl3) &: 3.65 (s, 3H), 2.20 (it, J = 12.3, 3.6 Hz, 1H), 2.09 — 1.95 (m,
2H), 1.94 — 1.83 (m, 2H), 1.41 (qd, J = 12.8, 2.8 Hz, 2H), 1.15 — 1.06 (m, 3H), 1.03 (s, 6H);
C-KMR (101 MHz, CDCly) §: 176.6, 51.6, 51.3, 48.6, 43.4, 29.4, 28.4, 26.6; IS: Vimax =
3365 (N-H), 2860-2945 (C-H, alifatiskie), 1735 (C=0) cm™; AIMS (m/z): aprékinats:
[C11H21NO, + Na]* 222.1470, atrasts 222.1467.

Metil (1S,4S)-4-(2-aminopropan-2-il)cikloheksan-1-karboksilats (136b)
Nitrils 131b (0.129 g, 0.48 mmol, 1 ekv.) tiek skidinats HCI (35%) (0.17
Mer(OXNW mL, 1.94 mmol, 4 ekv.) un iegito $kidumu maisa 48 h 80°C temperatiira.
o Reakcijas maisijumu ietvaic€ un $kidina MeOH (1 mL), atdzesé Iidz 0°C,
pievieno SOCI, (0.35 mL, 4.84 mmol, 10 ekv.) un maisa 16 h 60°C temperatiira. Reakcijas
maisijumu ietvaic€, tam pievieno H,O (5 mL), pasarmina lidz pH=12 ar NH,OH udens
Skidumu, ekstraheé ar DCM (3 x 10 mL), organisko fazi zaveé uz NaySQO,, filtré un ietvaice
pazeminata spiediena.
Briina ella (0.073 g, 81%). R = 0.1 (MeOH:DCM=1:5).
'H-KMR (400 MHz, CDCl3) 8: 3.67 (s, 3H), 2.67 — 2.59 (m, 1H), 2.27 — 2.18 (m, 2H), 1.74
—1.62 (m, 2H), 1.53 — 1.40 (m, 2H), 1.18 — 1.07 (m, 3H), 1.03 (s, 6H); *C-KMR (101 MHz,
CDCly) 6: 176.7, 51.6, 51.4, 49.2, 38.9, 28.3, 27.8, 23.8; IS: vmax = 3365 (N-H), 2860-2945
(C-H, alifatiskie), 1735 (C=0) cm™; AIMS (m/z): aprekinats: [C11H,1NO, + Na]* 222.1470,
atrasts 222.1467.
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Vispariga metode -Boc aizsarggrupas SkelSanai

Boc- aizsargato aminu $kidina DCM, pievieno TFA (10 ekv.) un maisa 30 min istabas
temperatira. legiito maisijumu ietvaic€ pazeminata spiediena, skidina DCM (5 mL), mazga ar
ideni (5 mL). No organiskas fazes atbrivojas. Udens fazei pievieno pies. NaHCO3 (10 mL)
tdens $kidumu un veic ekstrakciju ar DCM vai 25% i-PrOH/CHCI3 skidumu. Organiskas

fazes apvieno, zave uz beziidens NaySO,, filtré un ietvaic€ pazeminata spiediena.

Etil 2-(((1R,4R)-4-aminocikloheksil)oksi)acetats (137)
NH, Sintez&ts péc visparigds -Boc aizsarggrupas SkelSanas metodes:
Etoj(\o savienojums 118 (0.55 g, 1.838 mmol, 1 ekv.), DCM (2.5 mL), TFA
© (1.41 mL, 18.382 mmol, 10 ekv.). Ekstrakciju veic ar 25% i-
PrOH/CHCI; (4 x 15 mL). Bezkrasaina ella (0.334 g, 90%).
'H-KMR (400 MHz, CDCl3) 8: 4.19 (g, J = 7.1 Hz, 2H), 4.08 (s, 2H), 3.30 (tt, J = 10.7, 4.2
Hz, 1H), 2.71 (tt, J = 10.8, 4.0 Hz, 1H), 2.12 (pl. s, 2H), 2.07 — 1.97 (m, 2H), 1.93 — 1.82 (m,
2H), 1.40 — 1.28 (m, 2H), 1.26 (t, J = 7.1 Hz, 3H), 1.19 — 1.06 (m, 2H); *C-KMR (101 MHz,
CDCl3) 8: 171.0, 78.4, 66.0, 60.9, 49.9, 34.0, 30.5, 14.3; IS: vmax = 3300 (N-H), 2865-2935
(C-H, alifatiskie), 1750 (C=0) cmt: AIMS (m/z): aprekinats: [C1oH19N203 + H]" 202.1443,
atrasts 202.1446.

(1S,4S)-4-(2-Amino-2metilpropil)cikloheksil-1-karbonitrils (138)

\n,  SintezEts pec visparigas -Boc aizsarggrupas SkelSanas metodes: nitrils 131b
Ncm (0.042 g, 0.150 mmol, 1 ekv.), DCM (2 mL), TFA (0.547 mL, 7.133 mmol,
50 ekv.) Ekstrakciju veic ar DCM (2 x 5 mL). Dzeltena ella (0.025 g, 97%).
'H-KMR (400 MHz, CDCls) &: 2.91 — 2.83 (m, 1H), 1.98 — 1.91 (m, 2H), 1.84 (pl. s., 2H),
1.78 — 1.73 (m, 2H), 1.64 — 1.55 (m, 2H), 1.48 — 1.36 (m, 3H), 1.36 — 1.32 (m, 2H), 1.13 (s,
6H); *C-KMR (101 MHz, CDCls) é: 122.3, 51.3, 50.4, 33.2, 31.3, 31.1, 29.9, 28.5, 27.0; IS:
Vmax = 3355 (N-H), 2855-2930 (C-H, alifatiskie), 2235 (C=N) cm™; AIMS (m/z): aprekinats:
[C11H2oN2 + H]* 181.1705, atrasts 181.1702.

Etil 2-(((1R,4R)-4-(2-(aminopropan-2-il)cikloheksil)oksi)acetats (139a)
Savienojumu 116a (0.070 g, 0.204 mmol, 1 ekv.) Skidina DCM (2
OXNHZ mL) un pievieno TFA (0.470 mL, 6.115 mmol, 30 ekv.) istabas
\/OT(\O\\-
O

temperatiira un maisa 20 min. Reakcijas maisijjumam pievieno pies.

NaHCOj3; tidens skidumu (5 mL), fazes atdala un tudens fazi ekstrahé ar DCM (2 x 5 mL).
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Organiskas fazes apvieno, mazga ar iideni (2 x 5 mL) un pies. NaCl tidens skidumu (5 mL),
zave uz beziidens NapSO, un ietvaic€ pazeminata spiediena. Dzeltena ella (0.047 g, 95%). R¢
= 0.14 (MeOH:DCM=1:5).

'H-KMR (400 Hz, CDCly), 8: 4.21 (q, J = 7.1 Hz, 2H), 4.11 (s, 2H), 3.27 (tt, J = 11.1, 4.3
Hz, 1H), 2.17 — 2.08 (m, 2H), 1.91 — 1.81 (m, 2H), 1.41 (pl. s, 2H), 1.34 — 1.22 (m, 6H), 1.20
—1.05 (m, 2H), 1.04 (s, 6H); *C NMR (101 MHz, CDCls) §: 171.1, 79.4, 65.9, 60.9, 51.3,
48.6, 32.2, 28.5, 25.7, 14.4; |S: vimax = 3365 (N-H), 2860 — 2935 (C-H alifatiskie), 1750 (C=0)
cm™; AIMS (m/z): aprekinats [C1sHosNO3 + H]* 244.1913, atrasts 244.1910.

Etil 2-(((1S,4S)-4-(2-(aminopropan-2-il)cikloheksil)oksi)acetats (139b)
Savienojumu 116b (0.090 g, 0.262 mmol, 1 ekv.) skidina DCM (4

\/OT(\O/OXNW mL), pievieno TFA (1.00 mL, 13.102 mmol, 50 ekv.) istabas

0 temperatlira un maisa 45 min. Reakcijas maisjjumu ietvaicé un
$kidina ideni (5 mL), veic ekstrakciju ar EtOAc (5 mL). Udens fazei pievieno pies. NaHCO3
tdens Skidumu (10 mL) un veic ekstrakciju ar DCM (2 x 5 mL). DCM ekstrakti tiek apvienoti
un mazgati ar pies. NaCl tdens Skidumu (5 mL), zaveti uz beziidens Na;SO,4 un ietvaiceti
pazeminata spiediena. Dzeltena ella (0.038 g, 60%). Rf = 0.14 (MeOH:DCM=1:5).
'H-KMR (400 Hz, CDCls3), &: 4.19 (q, J = 7.2 Hz, 2H), 4.05 (s, 2H), 3.65 — 3.60 (m, 1H),
2.06 — 1.97 (m, 2H), 1.60 — 1.52 (m, 2H), 1.44 — 1.34 (m, 4H), 1.30 — 1.24 (m, 5H), 1.18 —
1.10 (m, 1H), 1.03 (s, 6H); *C NMR (101 MHz, CDCls) &: 171.3, 74.2, 65.9, 60.8, 51.5,
49.1, 30.2, 28.3, 21.4, 14.3; IS: vimax = 3365 (N-H), 2860 — 2935 (C-H alifatiskie), 1750 (C=0)
cmt; AIMS (m/z): aprekinats [C13H2sNO3 + H]" 244.1913, atrasts 244.1910.

(1R,4R)-4-(2-Amino-2-metilpropil)-N,N-dimetilcikloheksansulfonamids (140a)
nh,  Sintezets pec visparigas -Boc aizsarggrupas SkelSanas metodes:

MezN\S\\-m sulfonamids 124a (0.08 g, 0.221 mmol, 1 ekv.), DCM (3 mL), TFA

"o (0.847 mL, 11.034 mmol, 50 ekv.). Ekstrakciju veic ar 25% i-
PrOH/DCM s§kidumu (3 x 10 mL). Gaisi dzeltena, amorfa viela (0.055 g, 95%).
'H-KMR (400 MHz, CDCls) &: 2.97 — 2.86 (m, 7H), 2.14 — 2.03 (m, 2H), 1.99 — 1.89 (m,
2H), 1.69 — 1.54 (m, 2H), 1.48 — 1.30 (m, 3H), 1.29 — 1.25 (m, 2H), 1.10 (s, 6H), 1.08 — 0.97
(m, 2H); ¥C-KMR (101 MHz, CDCls) &: 60.6, 51.6, 50.2, 38.0, 34.2, 33.4, 31.3, 26.9; IS:
Vmax = 3345 - 3445 (N-H), 2850 — 2960 (C-H, alifatiskie), 1320 (S=0) cm™; AIMS (m/z):
aprekinats: [C12H26N20,S + H]* 263.1793, atrasts 263.1794.
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(1S,4S)-4-(2-Amino-2-metilpropil)-N,N-dimetilcikloheksansulfonamids (140Db)
Sintezéts péc visparigas -Boc aizsarggrupas SkelSanas metodes:
MezN\Sm ’ sulfonamids 124b (0.075 g, 0.207 mmol, 1 ekv.), DCM (3 mL), TFA
g0 (0.794 mL, 10.343 mmol, 50 ekv.). Ekstrakciju veic ar 25% i-
PrOH/DCM s§kidumu (3 x 10 mL). Balta, amorfa viela (0.051 g, 94%).
'H-KMR (400 MHz, CDCls) &: 3.04 — 2.92 (m, 1H), 2.91 (s, 6H), 1.97 (pl. s, 2H), 1.90 —
1.76 (m, 5H), 1.76 — 1.66 (m, 2H), 1.60 — 1.48 (m, 2H), 1.46 — 1.36 (m, 2H), 1.12 (s, 6H);
BC-KMR (101 MHz, CDCly) 8: 59.6, 50.9, 46.9, 37.9, 31.2, 30.5, 28.7, 22.5; IS: vinax = 3345
- 3445 (N-H), 2850 — 2960 (C-H, alifatiskie), 1320 (S=0) cm’; AIMS (m/z): aprekinats:
[C12H26N20,S + H]™ 263.1793, atrasts 263.1794.

(1R,4R)-4-(2-Amino-2-metilpropil)-N-metilcikloheksan-1-sulfonamids (141a)

wn, Olntezéts péc visparigads -Boc aizsarggrupas SkelSanas metodes:
/H\S\\-O/x sulfonamids 125a (0.092 g, 0.264 mmol, 1 ekv.), DCM (3 mL), TFA

(1.013 mL, 13.200 mmol, 50 ekv.). Ekstrakciju veic ar 20% i-

PrOH/DCM 8§kidumu (5 x 7 mL). Balta, amorfa viela (0.064 g, 98%).
'"H-KMR (400 MHz, MeOD) §: : 3.35 (s, 1H), 2.96 (tt, J = 12.3, 3.5 Hz, 1H), 2.72 (s, 3H),
2.20 — 2.07 (m, 2H), 2.03 — 1.88 (m, 2H), 1.59 (qd, J = 13.0, 3.5 Hz, 2H), 1.49 — 1.39 (m,
1H), 1.39 — 1.33 (m, 2H), 1.21 — 1.06 (m, 8H); "*C-KMR (101 MHz, MeOD) &: 60.0, 51.7,
51.5, 35.0, 34.2, 29.8, 29.3, 27.6; AIMS (m/z): aprékinats: [C11H24N,0,S + H]* 249.1637,
atrasts 249.1614.

(1S,4S)-4-(2-Amino-2-metilpropil)-N-metilcikloheksan-1-sulfonamids (141b)
N, Sintezéts péc visparigas -Boc aizsarggrupas SkelSanas metodes:

A m sulfonamids 125b (0.076 g, 0.218 mmol, 1 ekv.), DCM (3 mL), TFA

3 (0.837 mL, 10.903 mmol, 50 ekv.). Ekstrakciju veic ar 25% i-
PrOH/DCM skidumu (5 x 7 mL). Gaisi dzeltena, amorfa viela (0.064 g, 98%).
'H-KMR (400 MHz, MeOD) &: 3.33 (s, 1H), 3.05 (tt, J = 9.8, 4.2 Hz, 1H), 2.72 (s, 3H), 1.97
~1.87 (m, 2H), 1.87 — 1.78 (m, 3H), 1.78 — 1.68 (m, 2H), 1.68 — 1.55 (m, 2H), 1.48 (d, J = 4.9
Hz, 2H), 1.17 (s, 6H); **C-KMR (101 MHz, MeOD) &: 58.9, 52.0, 49.0, 47.5, 32.0, 29.9,
29.3, 29.2, 23.2; AIMS (m/2): aprekinats: [C11H24N20,S + H]* 249.1637, atrasts 249.1614.
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Vispariga metode epoksidu aminolizei

Aminam pievieno oksiranu (1.25 ekv.) izopropanola (27 ekv.) un to maisa 16 h, 80°C
temperatiira. leglito maisijjumu ietvaic€ pazeminata spiediena un produktu attira ar skiduma

hromatografiju uz silikagela.

Etil-2-(((1R,4R)-4-(((R)-2-(3-fluorofenil)-2-hidroksietil)amino)cikloheksil)oksi)acetats
(142)

oH |, Sintez&ts péc vispargjas oksiranu aminolizes metodes: amins
FOJ\/N"-O\ 137 (0.12 g, 0.596 mmol, 1 ekv.), (R)-3-fluorostirola oksids

O/IfOEt (0.102 g, 0.745 mmol, 1.25 ekv.), i-PrOH (1.23 mL, 16.10

mmol, 27 ekv.). Iegiito maisijumu ietvaicé pazeminata spiediena un attira ar tie$as fazes
skidruma hromatografijas iekartu Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g
kolonnu, (eluenta gradients 0% lidz 20% MeOH/DCM). Balta, amorfa viela (0.085 g, 42%).
Rf = 0.38 (MeOH:DCM=1:5). [a]p®®> = -24.5 (c 1.06, CHCls). ee = 97%, balstoties uz
izejvielas — (R)-3-flurostiréna oksida ee.
'H-KMR (300 MHz, CDCl3) &: 7.36 — 7.27 (m, 1H), 7.16 — 7.02 (m, 2H), 6.95 (tdd, J = 8.5,
2.6, 1.2 Hz, 1H), 4.68 (dd, J = 9.0, 3.5 Hz, 1H), 4.21 (q, J = 7.2 Hz, 2H), 4.08 (s, 2H), 3.37 —
3.25 (m, 1H), 2.97 (dd, J = 12.2, 3.6 Hz, 1H), 2.73 — 2.59 (m, 1H), 2.52 (tt, J = 10.3, 3.6 Hz,
1H), 2.14 — 1.86 (m, 4H), 1.41 — 1.24 (m, 5H), 1.22 — 1.02 (m, 2H); *C-KMR (101 MHz,
CDCly) &: 171.0, 163.1 (d, J = 246.2 Hz), 145.3 (d, J = 5.0 Hz), 130.0 (d, J = 7.8 Hz), 121.4
(d, J = 3.1 Hz), 1145 (d, J = 21.4 Hz), 112.8 (d, J = 21.8 Hz), 78.4, 71.2, 66.0, 61.0, 56.1,
54.3, 31.1, 30.8, 30.3, 14.3; *’F-KMR (376 MHz, CDCl3) §: -112.8 - -113.1 (M); IS: Vinax =
2860 — 2935 (C-H, alifatiskie), 1750 (C=0) cm™; AIMS (m/z): aprekinits: [C1gHa6FNO4+ H]*
340.1924, atrasts 340.1933.

(1S,4S)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)cikloheksan-1-
karbonitrils (143)
Sintez&ts p&c vispargjas oksiranu aminolizes metodes: amins 138
\©/'V m (0.050 g, 0.277 mmol, 1 ekv.), (R)-3-fluorostirola oksids (0.048
g, 0.347 mmol, 1.25 ekv.), i-PrOH (0.57 mL, 7.48 mmol, 27
ekv.). Produktu attira ar kolonnu hromatografiju (silikagels, eluenta gradients 25% lidz 100%
EtOAc/Hex+0.2%TEA). Dzeltena, amorfa viela (0.028 g, 32%). R = 0.48
(MeOH:DCM=1:5). [a]p® = -35.8 (c 0.63, CHCls). ee = 97%, balstoties uz izejvielas — (R)-3-

flurostiréna oksida ee.
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'H-KMR (400 MHz, CDCls) §: 7.34 — 7.27 (m, 1H), 7.16 — 7.06 (m, 2H), 6.96 (tdd, J = 8.4,
2.6, 1.0 Hz, 1H), 4.61 (dd, J = 8.5, 3.7 Hz, 1H), 2.93 — 2.83 (m, 2H), 2.55 (dd, J = 11.9, 8.5
Hz, 1H), 1.99 — 1.88 (m, 2H), 1.79 — 1.65 (m, 2H), 1.65 — 1.50 (m, 2H), 1.47 — 1.31 (m, 5H),
1.09 (s, 3H), 1.08 (s, 3H; *C-KMR (101 MHz, CDCls) &: 163.1 (d, J = 245.9 Hz), 145.4 (d,
J = 6.9 Hz), 130.0 (d, J = 8.2 Hz), 122.3, 121.4 (d, J = 2.7 Hz), 114.4 (d, J = 21.3 Hz), 112.8
(d, J = 22.0 Hz), 71.7, 71.7, 53.5, 49.8, 48.2, 32.8, 31.3, 31.3, 28.5, 27.8, 27.6, 27.0; °F-
KMR (376 MHz, CDCls) $-113.0 — 113.1 (m); IS: vimax = 3085 (O-H), 2850 — 2965 (C-H,
alifatiskie), 2240 (C=N) em™; AIMS (m/z): aprekinats: [CooH3FNOs+ H]* 352.2288, atrasts
352.2305.

Metil-(1R,4R)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-
metilpropil)cikloheksan-1-karboksilats (144a)

oH |, Sintezéts pec vispargjas oksiranu aminolizes metodes: amins 135
FO/'VNX\O | (0.045 g, 0.211 mmol, 1 ekv.), (R)-3-fluorostirola oksids (0.036

7 g, 0.264 mmol, 1.25 ekv.), i-PrOH (0.47 mL, 5.697 mmol, 27

ekv.). Produktu attira ar kolonnu hromatografiju (silikagels, eluenta gradients 25% lidz 100%
EtOAc/Hex+0.2%TEA, tad 1% lidz 2% MeOH/EtOAc+0.2%TEA). Balta, amorfa viela
(0.047 g, 63%). R; = 0.64 (MeOH:DCM=1:5). [a]p®® = -37.3 (c 1.00, CHCIs). ee = 96%,
balstoties uz izejvielas — (R)-3-flurostiréna oksida ee.
'H-KMR (400 MHz, CDCl3) 8: 7.33 — 7.26 (m, 1H), 7.14 — 7.07 (m, 2H), 6.95 (tdd, J = 8.4,
2.6, 1.0 Hz, 1H), 4.58 (dd, J = 8.6, 3.7 Hz, 1H), 3.66 (s, 3H), 2.89 (dd, J = 11.9, 3.8 Hz, 1H),
2.53 (dd, J=11.9, 8.5 Hz, 1H), 2.20 (tt, J = 12.2, 3.6 Hz, 1H), 1.94 (dd, J = 13.5, 3.5 Hz, 2H),
1.82 (dd, J =13.4, 3.3 Hz, 2H), 1.44 (qd, J = 13.1, 3.4 Hz, 2H), 1.36 — 1.20 (m, 3H), 1.07 (s,
6H), 1.05 — 0.92 (m, 2H); *C-KMR (101 MHz, CDCls) &: 176.6, 163.1 (d, J = 245.3 Hz),
145.7 (d, J = 6.8 Hz), 129.9 (d, J = 8.3 Hz), 121.4 (d, J = 2.9 Hz), 114.3 (d, J = 21.2 Hz),
112.8 (d, J = 21.9 Hz), 71.7, 71.7, 53.3, 51.7, 49.8, 48.8, 43.0, 34.7, 34.7, 33.3, 29.3, 27.8,
27.6; YF-KMR (376 MHz, CDCls) 8: -112.9 — -113.1 (m); IS: vinax = 3120 (N-H), 2850-2965
(C-H, alifatiskie), 1730 (C=0) cm™; AIMS (m/z): aprékinats: [CaH3FNOs+ H]* 352.2288,
atrasts 352.2305.

Metil-(1R,4R)-4-(2-(((R-2-(3-fluoropiridin)-2-hidroksieetil)amino)-2-
metilpropil)cikloheksan-1-karboksilats (144Db)

Sintezéts p&c vispargjas oksiranu aminolizes metodes: amins 135

OH
Fﬁ/bﬁm - (0045 g, 0211 mmol, 1 ekv), (R)-3-fluoro-5-(oksiran-2-
v e
(0]
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il)piridins (0.036 g, 0.254 mmol, 1.25 ekv.), i-PrOH (0.532 mL, 5.697 mmol, 27 ekv.).
Produktu attira ar kolonnu hromatografiju (silikagels, eluenta gradients 25% lidz 100%
EtOAc/Hex+0.2%TEA, tad 1% Iidz 4% MeOH/EtOAc+0.2%TEA). Gaisi dzeltena, amorfa
viela (0.041 g, 45%). R¢ = 0.42 (MeOH:DCM=1:5). [a]o”® = -23.1 (c 1.04, CHCI;). ee = 98%,
balstoties uz izejvielas — (R)-3-fluro-5-(oksiran-2-il)piridina ee.

'H-KMR (400 MHz, CDCls) &: 8.40 — 8.35 (m, 2H), 7.49 (d, J = 9.3 Hz, 1H), 4.64 (dd, J =
8.8, 3.7 Hz, 1H), 3.66 (s, 3H), 2.93 (dd, J = 12.0, 3.7 Hz, 1H), 2.52 (dd, J = 12.0, 8.8 Hz, 1H),
2.21(tt, J=12.2, 3.6 Hz, 1H), 1.94 (dd, J = 14.1, 3.2 Hz, 2H), 1.82 (dd, J = 13.1, 3.5 Hz, 2H),
1.44 (qd, J = 13.0, 3.3 Hz, 2H), 1.38 — 1.21 (m, 3H), 1.08 (s, 6H), 1.05 — 0.95 (m, 2H); *C-
KMR (101 MHz, CDCls) 6: 176.6, 159.9 (d, J = 259.1 Hz), 143.5 (d, J = 3.9 Hz), 140.4 (d, J
= 3.2 Hz), 137.2 (d, J = 23.4 Hz) 120.4 (d, J = 18.7 Hz), 69.5, 53.5, 51.7, 49.7, 48.9, 43.0,
34.7, 34.7, 33.3, 29.3, 27.8, 27.6; *F-KMR (376 MHz, CDCls) &: -126.8 - -126.9 (m); IS:
Vmax = 3410 (N-H), 2855-2930 (C-H, alifatiskie), 1730 (C=0) cm™; AIMS (m/z): aprekinats:
[C19H20FN,O3+ H]" 353.2240, atrasts 353.2244.

Metil-(1R,4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-
1-karboksilats (145a)
o Sintezets pec vispargjas oksiranu aminolizes metodes: amins 136a
ey K@»‘*o (0.035 g, 0.176 mmol, 1 ekv.), (R)-3-fluorostirola oksids (0.030 g,
\(j/b 0.21 mmol, 1.25 ekv.), i-PrOH (0.44 mL, 4.74 mmol, 27 ekv.).
Produktu attira ar kolonnu hromatografiju (silikagels, eluenta
gradients 25% lidz 100% EtOAc/Hex+0.2%TEA, tad 1% MeOH/EtOAc+0.2%TEA). Balta,
amorfa viela (0.029 g, 49%). R = 0.62 (MeOH:DCM=1:5). [a]o> = -38.8 (c 1.00, CHCl5). ee
= 97%, balstoties uz izejvielas — (R)-3-flurostirola oksida ee.
'H-KMR (400 MHz, CDCl3) 8: 7.34 — 7.27 (m, 1H), 7.18 — 7.05 (m, 2H), 7.00 — 6.89 (m,
1H), 4.56 (dd, J = 8.6, 3.8 Hz, 1H), 3.66 (s, 3H), 2.87 (dd, J = 11.9, 3.7 Hz, 1H), 2.56 — 2.46
(m, 1H), 2.22 (tt, J = 12.3, 3.6 Hz, 1H), 2.10 — 1.98 (M, 2H), 1.90 — 1.75 (M, 2H), 1.48 — 1.32
(m, 2H), 1.26 (tt, J = 12.1, 3.0 Hz, 1H), 1.12 — 1.02 (m, 2H), 1.01 (s, 3H), 1.01 (s, 3H); **C-
KMR (101 MHz, CDCl5) &: 176.6, 163.2 (d, J = 245.9 Hz), 145.7 (d, J = 6.7 Hz), 129.9 (d, J
= 8.1 Hz), 121.4 (d, J = 2.9 Hz), 114.3 (d, J = 21.9 Hz), 112.8 (d, J = 22.3 Hz), 71.9, 71.9,
54.6, 51.7, 49.4, 45.70, 43.5, 29.5, 26.6, 26.5, 24.9, 24.6; F-KMR (376 MHz, CDCl;) §: -
113.0 - -113.2 (M); IS: vmax = 3460 (N-H), 3070 (O-H), 2860-2945 (C-H, alifatiskie), 1735
(C=0) cm™%; AIMS (m/2): aprékinats: [C1oHosFNOs+ H] 338.2131, atrasts 338.2140.

71



Metil-(1R,4R)-4-(2-(((R-2-(5-fluoropiridin-3-il)-2-hidroksietil)amino)propan-2-
il)cikloheksan-1-karboksilats (145b)

o  Sintezets p&c visparejas oksiranu aminolizes metodes: amins 136a
Lo (0,041 g, 0.206 mmol, 1 ekv.), (R)-3-fluoro-5-(oksiran-2-il)piridins

OH H °

Ffj/'VNKO (0.036 g, 0.257 mmol, 1.25 ekv.), i-PrOH (0.44 mL, 5.553 mmol,

" 27 ekv.). Produktu attira ar kolonnu hromatografiju (silikagels,
eluenta gradients 25% Iidz 100% EtOAc/Hex+0.2%TEA, tad 1% Iidz 4%
MeOH/EtOAc+0.2%TEA). Oranza ella (0.033 g, 47%). Rs = 0.39 (MeOH:DCM=1:5). [a]p®
= -39.7 (c 0.78, CHCI3). ee = 98%, balstoties uz izejvielas — (R)-3-fluro-5-(oksiran-2-
il)piridina ee.
'H-KMR (400 MHz, CDCls) &: 8.42 — 8.31 (m, 2H), 7.53 — 7.45 (m, 1H), 4.63 (dd, J = 8.9,
3.7 Hz, 1H), 3.66 (s, 3H), 2.92 (dd, J = 12.1, 3.8 Hz, 1H), 2.51 (dd, J = 12.1, 8.9 Hz, 1H),
2.22 (tt, J = 12.4, 3.6 Hz, 1H), 2.09 — 2.01 (m, 2H), 1.88 — 1.79 (m, 2H), 1.47 — 1.34 (m, 2H),
1.29 — 1.21 (m, 2H), 1.13 — 0.99 (m, 8H); *C-KMR (101 MHz, CDCl3) &: 176.5, 159.9 (d, J
= 257.2 Hz), 143.5 (d, J = 5.5 Hz), 140.4 (d, J = 3.2 Hz), 137.3 (d, J = 23.8 Hz), 120.5 (d, J =
23.8 Hz), 69.5, 54.9, 51.7, 49.3, 45.8, 43.4, 29.4, 26.6, 26.5, 24.8, 24.5; **F-KMR (376 MHz,
CDCls) 8: -126.8 - -126.9 (M); 1S: vimax = 3330 (N-H), 2860-2950 (C-H, alifatiskie), 1735
(C=0) cmt: AIMS (m/z): aprékinats: [C1gH27FN2Os+ H]* 339.2091, atrasts 339.2084.

Metil-(1S,4S)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-
karboksilats (145c)

o Sintez&ts p&c vispargjas oksiranu aminolizes metodes: amins 136b

i OH HKO)LO (0.050 g, 0.251 mmol, 1 ekv.), (R)-3-fluorostirola oksids (0.043 g,
O/'V 0.314 mmol, 1.25 ekv.), i-PrOH (0.52 mL, 6.77 mmol, 27 ekv.).
Produktu attira ar kolonnu hromatografiju (silikagels, eluenta
gradients 25% lidz 100% EtOAc/Hex+0.2%TEA, tad 1% lidz 2% MeOH/EtOAc+0.2%TEA).
Balta, amorfa viela (0.046 g, 54%). R; = 0.58 (MeOH:DCM=1:5). [a]o” = -42.6 (c 0.82,
CHCI5). ee = 97%, balstoties uz izejvielas — (R)-3-flurostirola oksida ee.
'H-KMR (400 MHz, CDCly) §: 7.33 — 7.27 (m, 1H), 7.15 — 7.08 (m, 2H), 6.95 (tdd, J = 8.5,
2.6, 1.1 Hz, 1H), 4.55 (dd, J = 8.6, 3.7 Hz, 1H), 3.69 (s, 3H), 2.86 (dd, J = 11.9, 3.8 Hz, 1H),
2.69 — 2.61 (m, 1H), 2.50 (dd, J = 11.9, 8.7 Hz, 1H), 2.28 — 2.17 (m, 2H), 1.68 — 1.55 (m,
2H), 1.51 — 1.36 (m, 2H), 1.27 — 1.10 (m, 3H), 0.99 (s, 3H), 0.98 (s, 3H): *C-KMR (101
MHz, CDCls) &: 176.7, 163.1 (d, J = 245.5 Hz), 145.8 (d, J = 6.7 Hz), 129.9 (d, J = 8.1 Hz),
121.4 (d, J = 3.0 Hz), 114.3 (d, J = 21.7 Hz), 112.8 (d, J = 22.5 Hz), 71.8, 71.8, 54.7, 51.7,

49.4,46.1, 38.9, 27.9, 27.9, 24.8, 24.6, 23.9, 23.8;
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YE.KMR (376 MHz, CDCl3) 8: -113.1 - -113.3 (m); IS: vimax = 3460 (O-H), 3070 (N-H),
2860-2945 (C-H, alifatiskie), 1735 (C=0) cm™; AIMS (m/z): aprekinats: [CioH2sFNOs+ H]*
338.2131, atrasts 338.2140.

Etil-2-(((1R,4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-
il)cikloheksil)oksi-1-acetats (146a)

o Sintezets pec visparejas oksiranu aminolizes metodes: amins

OH -“O\)koa 139a (0.071 g, 0.292 mmol, 1 ekv.), (R)-3-fluorostirola
FO/'VNKO oksids (0.048 g, 0.350 mmol, 1.25 ckv.), i-PrOH (0.602 mL,
7.878 mmol, 27 ekv.). Produkts attirits ar kolonnu
hromatografiju (silikagels, eluenta gradients 25% lidz 100% EtOAc/Hex+0.2%TEA. Balta,
amorfa viela (0.047 g, 42%). R = 0.48 (MeOH:DCM=1:5). [a]o> = -33.1 (c 1.03, CHCl5). ee
= 97%, balstoties uz izejvielas — (R)-3-flurostirola oksida ee.
'H-KMR (400 MHz, CDCl3) 8: 7.34 — 7.27 (m, 1H), 7.15 — 7.06 (m, 2H), 6.95 (tdd, J = 8.4,
2.6, 1.0 Hz, 1H), 4.56 (dd, J = 8.6, 3.7 Hz, 1H), 4.21 (g, J = 7.1 Hz, 2H), 4.11 (s, 2H), 3.27 (tt,
J=10.9, 4.2 Hz, 1H), 2.88 (dd, J = 11.9, 3.8 Hz, 1H), 2.52 (dd, J = 11.9, 8.7 Hz, 1H), 2.18 —
2.08 (m, 2H), 1.87 — 1.74 (m, 2H), 1.32 — 1.20 (m, 6H), 1.14 — 1.01 (m, 2H), 1.01 (s, 3H),
1.00 (s, 3H); *C-KMR (101 MHz, CDCls) &: 171.1, 163.0 (d, J = 246.2 Hz), 145.7 (d, J =
6.9 Hz), 130.0 (d, J = 8.2 Hz), 121.4 (d, J = 2.8 Hz), 114.4 (d, J = 21.2 Hz), 112.8 (d, J = 22.3
Hz), 79.4, 71.9, 65.9, 61.00, 54.6, 49.4, 45.8, 32.3, 25.5, 25.5, 25.00, 24.6, 14.4; PE.KMR
(376 MHz, CDCl3) 6: -113.0 — -113.2 (m); IS: vmax = 3310 - 3455 (O-H), 3085 (N-H), 2865 —
2935 (C-H alifatiskie), 1755 (C=0) cm™; AIMS (m/z): aprékinats: [C2H3FNOs+ H]
382.2394, atrasts 382.2408.

Etil-2-(1R,4R)-4-(2-(((R-2-(5-fluoropiridin-3-il)-2-hidroksietil)amino)propan-2-
il)cikloheksil)oksi)acetats (146b)

Sintez€ts pec vispargjas oksiranu aminolizes metodes: amins

O\)kOEt 139a (0.072 g, 0.296 mmol, 1 ekv.), (R)-3-fluoro-5-(oksiran-

W KO 2-il)piridins (0.052 g, 0.370 mmol, 1.25 ekv.), i-PrOH (0.610
mL, 7.989 mmol, 27 ekv.). Produktu attira ar kolonnu

hromatografiju (silikagels, eluenta gradients 25% Iidz 100% EtOAc/Hex+0.2%TEA, tad 1%
lidz 2.5% MeOH/DCM+0.2%TEA). Gaisi oranza, amorfa viela (0.052 g, 46%). Ry = 0.33
(MeOH:DCM=1:5). [a]p® = -30.5 (c 1.01, CHClIs). ee = 98%, balstoties uz izejvielas — (R)-3-

fluro-5-(oksiran-2-il)piridina ee.
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'H-KMR (400 MHz, CDCls) &: 8.42 — 8.34 (m, 2H), 7.52 — 7.46 (m, 1H), 4.64 (dd, J = 8.8,
3.7 Hz, 1H), 4.21 (g, J = 7.2 Hz, 2H), 4.10 (s, 2H), 3.27 (tt, J = 10.9, 4.2 Hz, 1H), 2.93 (dd, J
=12.0, 3.8 Hz, 1H), 2.52 (dd, J = 12.0, 8.9 Hz, 1H), 2.16 — 2.09 (m, 2H), 1.87 — 1.74 (m, 2H),
1.31 — 1.20 (m, 7H), 1.09 — 1.07 (m, 1H), 1.03 (s, 3H), 1.02 (s, 3H); *C-KMR (101 MHz,
CDCls) &: 171.1, 159.9 (d, J = 256.3 Hz), 143.5 (d, J = 3.8 Hz), 140.3 (d, J = 3.3 Hz), 137.3
(d, J = 23.50 Hz), 120.5 (d, J = 18.5 Hz), 79.4, 69.5, 65.9, 61.0, 54.9, 49.3, 45.8, 32.2, 32.2,
25.5, 25.5, 24.9, 24.5, 14.4; *F-KMR (376 MHz, CDCls) &: -129.3 — -129.4 (m); IS: Vinax =
2860-2935 (C-H, alifatiskie), 1750 (C=0) cm™; AIMS (m/z): aprekinats: [CaoH31FN,O4 + H]"
383.2349, atrasts 383.2446.

Etil-2-(((1S,4S)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-
il)cikloheksil)oksi-1-acetats (146c)
Sintez&ts pec vispargjas oksiranu aminolizes metodes: amins
O\)koa 139b (0.068 g, 0.276 mmol, 1 ekv.), (R)-3-fluorostirola
O/'V 7(0 oksids (0.048 g, 0.350 mmol, 1.25 ekv.), i-PrOH (0.641 mL,
8.385 mmol, 27 ekv.). Produktu attira ar kolonnu
hromatografiju (silikagels, eluenta gradients 25% lidz 100% EtOAc/Hex+0.2%TEA. Balta,
amorfa viela (0.040 g, 38%). R; = 0.47 (MeOH:DCM=1:5). [a]o> = -33.7 (c 1.00, CHCls). ee
= 97%, balstoties uz izejvielas — (R)-3-flurostirola oksida ee.
'H-KMR (400 MHz, CDCls) &: 7.33 — 7.26 (m, 1H), 7.15 — 7.07 (m, 2H), 6.95 (tdd, J = 8.5,
2.6, 1.1 Hz, 1H), 4.55 (dd, J = 8.8, 3.7 Hz, 1H), 4.21 (q, J = 7.1 Hz, 2H), 4.06 (s, 2H), 3.66 —
3.60 (m, 1H), 2.88 (dd, J = 11.9, 3.7 Hz, 1H), 2.50 (dd, J = 11.9, 8.8 Hz, 1H), 2.08 — 1.98 (m,
2H), 1.54 — 1.43 (m, 3H), 1.42 — 1.32 (M, 3H), 1.31 — 1.26 (m, 4H), 1.02 (s, 3H), 1.01 (s, 3H);
B¥C-KMR (101 MHz, CDCls) 8: 171.3, 162.7 (d, J = 245.8 Hz), 145.7 (d, J = 6.9 Hz), 130.0
(d, J = 8.2 Hz), 121.5 (d, J = 2.8 Hz), 114.3 (d, J = 21.0 Hz), 112.9 (d, J = 22.6 Hz), 74.2,
71.8,71.8, 65.9, 60.9, 54.8, 49.4, 46.1, 30.4, 30.3, 24.9, 24.6, 21.4, 21.3, 14.4; F-KMR (376
MHz, CDCl3) 8: -113.1 — -113.2 (m); IS: Vimax = 3310 - 3455 (O-H), 3085 (N-H), 2865 — 2935
(C-H alifatiskie), 1755 (C=0) cm™; AIMS (m/z): aprekinats: [Co1H3:FNO,+ H]* 382.2394,
atrasts 382.2408.

(1R,4R)-4-(2-(((R)-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)-N,N-
dimetilcikloheksan-1-sulfonamida hidrohlorids (147a)

Sintez&ts péc vispargjas oksiranu aminolizes metodes: amins

\©/k/ m 140a (0.025 g, 0.095 mmol, 1 ekv.), (R)-3-fluorostirola oksids

8o 74



(0.016 g, 0.12 mmol, 1.25 ekv.), i-PrOH (0.2 mL, 2.57 mmol, 27 ekv.). Produktu attira ar
kolonnu hromatografiju (silikagels, eluenta gradients 0% lidz 50% i-PrOH/PE+0.2%TEA).
Iegiito produktu $kidina DCM (0.5 mL), pievieno 4N HCI 8k. dioksana (50 ul). Maistjumu
ietvaic€ pazeminata spiediena, Skidina DCM (1 mL), suspendé uz silikagela slana, ko mazga
ar pentanu (5 mL) un DCM (5 mL), suspendéto sali no silikagela noskalo ar i-PrOH (15 mL),
ietvaicé pazeminata spiediena, lai ieglitu produktu. Gaisi dzeltena, amorfa viela (0.016 g,
38%). Rf = 0.42 (MeOH:DCM=1:5). [a]p® = -12.9 (c 1.01, CHCI5). ee = 97%, balstoties uz
izejvielas — (R)-3-flurostirola oksida ee.

HCl sals:

'H-KMR (400 MHz, CDCl3) 6: 7.36 — 7.28 (m, 1H), 7.24 — 7.16 (m, 2H), 6.99 (tdd, J = 8.4,
2.5, 1.1 Hz, 1H), 5.33 (dd, J = 10.3, 2.1 Hz, 1H), 3.18 (dd, J = 12.1, 2.1 Hz, 1H), 2.96 — 2.78
(m, 8H), 2.13 -1.99 (m, 2H), 1.99 — 1.83 (m, 2H), 1.71 — 1.53 (m, 4H), 1.52 — 1.43 (m, 4H),
1.42 (s, 3H), 1.11 — 0.95 (m, 2H); *C-KMR (101 MHz, CDCls) : 163.1 (d, J = 246.3 Hz),
1429 (d, J = 6.9 Hz), 1304 (d, J = 7.9 Hz), 121.5 (d, J = 2.7 Hz), 115.1 (d, J = 21.5 Hz),
113.0 (d, J = 22.3 Hz), 68.5, 60.3, 60.0, 49.8, 45.3, 38.0, 33.8, 32.5, 26.6, 24.5, 24.3; °F-
KMR (376 MHz, CDCl3) 6: -112.0 - -112.2 (m); IS: vmax = 3100 (N-H), 2855 — 2965 (C-H
alifatiskie), 1325 (S=0) cm™; AIMS (m/z): aprékinats: [CooH33sFN,OsS+ H]* 401.2274, atrasts
401.2288.

(1R,4R)-4-(2-(((R)-2-(5-Fluorpiridin-3-il)-2-hidroksietil)Jamino)-2-metilpropil)-N,N-
dimetilcikloheksan-1-sulfonamida hidrohlorids (147b)
hel Sintezéts péc vispar€jas oksiranu aminolizes metodes: amins
Ff/j/('iﬂm - 1402 (0.030 g, 0.114 mmol, 1 ekv.), (R)-3-fluoro-5-(oksiran-2-
SN s “sN~ il)piridins (0.020 g, 0.14 mmol, 1.25 ekv.), i-PrOH (0.24 mL,
3.09 mmol, 27 ekv.). Produktu attira ar kolonnu hromatografiju
(silikagels, eluenta gradients 10% lidz 70% i-PrOH/PE+0.2%TEA). legiito produktu $kidina
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DCM (1 mL), pievieno 4N HCI $k. dioksana (100 ul). Maisijumu ietvaicé pazeminata
spiediena, skidina DCM (1 mL), suspendg uz silikagela slana, ko mazga ar pentanu (5 mL) un
DCM (5 mL), suspend&to sali no silikagela noskalo ar i-PrOH (15 mL), ietvaicé pazeminata
spiediend, lai ieglitu produktu. Gaisi dzeltena, amorfa viela (0.016 g, 30%). Rs = 0.34
(MeOH:DCM=1:5). [a]p® = -23.6 (c 1.03, MeOH). ee = 98%), balstoties uz izejvielas — (R)-
3-fluro-5-(oksiran-2-il)piridina ee.

Briva baze:

'H-KMR (400 MHz, CDCls) 8: 8.42 — 8.34 (m, 2H), 7.52 — 7.44 (m, 1H), 4.70 (dd, J = 8.9,

3.6 Hz, 1H), 2.97 — 2.86 (m, 8H), 2.55 (dd, J = 12.0, 8.9 Hz, 1H), 2.13 — 2.02 (m, 2H), 1.96 —
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1.84 (m, 2H), 1.61 (qd, J = 13.0, 3.5 Hz, 2H), 1.44 — 1.33 (m, 1H), 1.33 — 1.27 (m, 2H), 1.11
(s, 3H), 1.10 (s, 3H), 1.07 — 0.97 (m, 2H); *C-KMR (101 MHz, CDCls) &: 159.9 (d, J =
257.5 Hz), 143.5 (d, J = 3.8 Hz), 140.3 (d, J = 2.9 Hz), 137.3 (d, J = 23.3 Hz), 120.5 (d, J =
18.4 Hz), 69.4, 60.4, 53.5, 49.7, 48.3, 38.0, 34.2, 34.1, 33.0, 29.9, 27.7, 27.5, 26.8; **F-KMR
(376 MHz, CDCls) 8: -126.6 - -126.9 (m).

HCl sals:

'H-KMR (400 MHz, CD;0D) §: 8.56 (s, 2H), 7.88 (d, J = 8.7 Hz, 1H), 5.05 (dd, J = 10.1,
2.6 Hz, 1H), 3.23 — 3.19 (m, 1H), 3.13 — 2.97 (m, 2H), 2.83 (s, 6H), 2.11 — 1.97 (m, 2H), 1.95
—1.82 (m, 2H), 1.63 — 1.49 (m, 4H), 1.48 — 1.40 (m, 1H), 1.36 (s, 3H), 1.34 (s, 3H), 1.18 —
1.06 (M, 2H); IS: vimax = 3400 (N-H), 2800 — 2940 (C-H alifatiskie), 1320 (S=0) cm™; AIMS
(m/z): aprekinats: [C19H3:FN303S+ H]* 402.2227, atrasts 402.2234.

(1R,4R)-4-(2-(((R)-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)-N,N-
dimetilcikloheksan-1-sulfonamida hidrohlorids (147c)

Hel Sintez&ts p&c vispargjas oksiranu aminolizes metodes: amins
F\©/(')HVH ‘ 140b (0.025 g, 0.095 mmol, 1 ekv.), (R)-3-fluorostirola oksids

m,s\(“'\ (0.016 g, 0.12 mmol, 1.25 ekv.), i-PrOH (0.2 mL, 2.57 mmol,

°° 27 ekv.). Produktu attira ar tieSas fazes skidruma

hromatografijas iekartu Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu,
(eluenta gradients 20% Iidz 100% i-PrOH/Hex). Iegito produktu $kidina DCM (3 mL),
pievieno 4N HCI 8k. dioksana (200 pl). Maisijjumu ietvaicé pazeminata spiediena, Skidina
DCM (1 mL), suspendé uz silikagela slana, ko mazga ar pentanu (5 mL) un DCM (5 mL),
suspendgéto sali no silikagela noskalo ar i-PrOH (15 mL), ietvaicé pazeminata spiediena, lai
iegiitu produktu. Balta, amorfa viela (0.019 g, 46%). R; = 0.42 (MeOH:DCM=1:5). [a]p® = -
12.2 (¢ 0.98, CHCls3). ee = 97%, balstoties uz izejvielas — (R)-3-flurostirola oksida ee.
HCl sals :
'H-KMR (400 MHz, CDCl3) &: 7.35 — 7.27 (m, 1H), 7.24 — 7.16 (m, 2H), 7.03 — 6.92 (m,
1H), 5.35 (dd, J = 10.4, 2.0 Hz, 1H), 3.18 (dd, J = 12.1, 2.1 Hz, 1H), 3.05 — 2.96 (m, 1H),
2.96 — 2.83 (m, 7H), 1.97 — 1.89 (m, 1H), 1.89 — 1.79 (m, 4H), 1.79 — 1.65 (m, 4H), 1.65 —
1.51 (m, 2H), 1.47 (s, 3H), 1.44 (s, 3H); *C-KMR (101 MHz, CDCl5) : 163.1 (d, J = 246.0
Hz), 142.9 (d, J = 7.4 Hz), 130.4 (d, J = 8.2 Hz), 121.6 (d, J = 2.8 Hz), 115.1 (d, J = 21.2 Hz),
113.0 (d, J = 22.6 Hz), 68.5, 60.8, 58.3, 49.9, 41.5, 37.9, 30.6, 30.5, 28.6, 24.4, 24.3, 22.9,
22.9; YF-KMR (376 MHz, CDCls) &: -112.06 - -112.35 (m); 1S: vimax = 3100 (N-H), 2855 —
2965 (C-H alifatiskie), 1325 (S=0) cmt: AIMS (m/z): aprékinats: [CaoHasFN203S+ H]*

401.2274, atrasts 401.2288.
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(1S,4S5)-4-(2-(((R)-2-(5-Fluorpiridin-3-il)-2-hidroksietil)amino)-2-metilpropil)-N,N-
dimetilcikloheksan-1-sulfonamida hidrohlorids (147d)

oH  Hcl Sintezets p€c vispargjas oksiranu aminolizes metodes: amins
H
F\O/'VN 1400 (0.028 g, 0.107 mmol, 1 ekv.), (R)-3-fluoro-5-(oksiran-2-
N /N\ . - . ;
 he & ilpiridis (0.019 g, 0.13 mmol, 1.25 ekv.), i-PrOH (0.22 mL,

2.88 mmol, 27 ekv.). Produktu attira ar tie$as fazes Skidruma hromatografijas iekartu
Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu, (eluenta gradients 20% lidz
100% i-PrOH/Hex). Iegiito produktu §kidina DCM (3 mL), pievieno 4N HCI $k. dioksana (80
ul). MaisTjumu ietvaicé pazeminata spiediena, $kidina DCM (1 mL), suspendé uz silikagela
slana, ko mazga ar pentanu (5 mL), DCM (5 mL) un Et;O (5 mL), tad suspendéto sali no
silikagela noskalo ar i-PrOH (20 mL), ietvaicé pazeminata spiediena, lai iegttu produktu.
Gaisi oranza, amorfa viela (0.016 g, 32%). R; = 0.34 (MeOH:DCM=1:5). [a]p® = -12.7 (c
0.94, MeOH). ee = 98%, balstoties uz izejvielas — (R)-3-fluro-5-(oksiran-2-il)piridina ee.
Briva baze:

'H-KMR (400 MHz, CDCls) 8: 8.42 — 8.34 (m, 2H), 7.52 — 7.45 (m, 1H), 4.66 (dd, J = 8.8,
3.7 Hz, 1H), 3.02 — 2.91 (m, 8H), 2.54 (dd, J = 12.0, 8.8 Hz, 1H), 1.87 — 1.73 (m, 5H), 1.73 —
1.61 (m, 2H), 1.60 — 1.47 (m, 2H), 1.47 — 1.34 (m, 2H), 1.08 (d, J = 2.1 Hz, 6H); *C-KMR
(101 MHz, CDCls) 6: 159.8 (d, J = 257.1 Hz), 143.5 (d, J = 3.9 Hz), 140.3 (d, J = 3.4 Hz),
137.3 (d, J = 23.2 Hz), 120.5 (d, J = 18.4 Hz), 69.5, 59.4, 53.8, 49.7, 44.2, 37.9, 31.2, 31.2,
28.3,27.4,27.2, 22.6; *F-KMR (376 MHz, CDCly) &: -122.9 - -124.9 (m).

HCl sals:

'H-KMR (400 MHz, CD3OD) &: 8.77 (s, 2H), 8.29 — 8.11 (m, 1H), 5.28 — 5.18 (m, 1H), 3.42
—3.35 (m, 1H), 3.23 (pl. s, 2H), 2.92 (s, 6H), 1.96 — 1.79 (m, 5H), 1.79 — 1.57 (m, 7H), 1.43
(s, 6H); 1S: vimax = 3400 (N-H), 2800 — 2940 (C-H alifatiskie), 1320 (S=0) cm™; AIMS (m/z):
aprekinats: [C19H3,FN3O3S+ H]+ 402.2227, atrasts 402.2234.

(1R,4R)-4-(2-(((R)-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)-N-
metilcikloheksan-1-sulfonamida hidrohlorids (148a)
hel Sintezets p€c vispargjas oksiranu aminolizes metodes: amins
F©/tﬂ 141a (0.030 g, 0.121 mmol, 1 ekv.), (R)-3-fluorostirola oksids
7<\(>";IS\(H\ (0.021 g, 0.151 mmol, 1.25 ekv.), i-PrOH (0.25 mL, 3.26
°e mmol, 27 ekv.). Produktu attira ar tiesas fazes Skidruma
hromatografijas iekartu Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu,

(eluenta gradients 0% lidz 100% i-PrOH/Hex). legito produktu $kidina DCM (5 mL),
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pievieno 4N HCI sk. dioksana (250 ul). Maisijumu ietvaicé pazeminata spiediena, $kidina
DCM (1 mL), suspendgé uz silikagela slana, ko mazga ar pentanu (5 mL), DCM (5 mL), Et,0
(5 mL), suspendéto sali no silikagela noskalo ar i-PrOH (15 mL), ietvaicé pazeminata
spiediena, lai iegitu produktu. Gaisi dzeltena, amorfa viela (0.024 g, 47%). Ry = 0.31
(MeOH:DCM=1:5). [a]o> = -8.1 (c 0.86, CHCIs). ee = 97%, balstoties uz izejvielas — (R)-3-
flurostirola oksida ee.

HCl sals:

'H-KMR (400 MHz, CDCls) 8: 9.78 (pl. s, 1H), 7.95 (pl. s, 1H), 7.36 — 7.27 (m, 1H), 7.24 —
7.15 (m, 2H), 6.98 (tdd, J = 8.4, 2.6, 1.1 Hz, 1H), 5.76 (pl. s, 1H), 5.38 (d, J = 10.1 Hz, 1H),
4.63 (g, J = 5.1 Hz, 1H), 3.19 (d, J = 11.9 Hz, 1H), 3.03 — 2.88 (m, 1H), 2.88 — 2.74 (m, 4H),
2.19-2.09 (m, 2H), 2.01 —1.89 (m, 2H), 1.71 — 1.54 (m, 5H), 1.48 (s, 3H), 1.44 (s, 3H), 1.14
—1.03 (m, 2H); *C-KMR (101 MHz, CDCls) &: 163.1 (d, J = 246.3 Hz), 142.8 (d, J = 6.9
Hz), 130.4 (d, J = 8.4 Hz), 121.6 (d, J = 2.8 Hz), 115.2 (d, J = 21.3 Hz), 113.0 (d, J = 22.5
Hz), 68.3, 60.9, 59.6, 49.7, 45.0, 33.7, 33.7, 32.2, 29.8, 26.4, 26.4, 24.4, 24.4; F-KMR (376
MHz, CDCl3) &: -121.8 - -112.3 (M); IS: vmax = 3300 (N-H), 2855 — 2945 (C-H alifatiskie),
1315 (S=0) cm™; AIMS (m/z) : aprekinats: [C1gH31FN203S+ H]* 387.2118, atrasts 387.2120.

(1R,4R)-4-(2-(((R)-2-(5-Fluorpiridin-3-il)-2-hidroksietil)amino)-2-metilpropil)-N-
metilcikloheksan-1-sulfonamida hidrohlorids (148b)
Sintez€éts péc vispargjas oksiranu aminolizes metodes: amins

oH  HCi
H
F\fj/b'“m y 141a (0.032 g, 0.129 mmol, 1 ekv.), (R)-3-fluoro-5-(oksiran-2-
\N -,,S/N
HCI

IS > il)piridins (0.022 g, 0.161 mmol, 1.25 ekv.), i-PrOH (0.27 mL,
3.48 mmol, 27 ekv.). Produktu attira ar tieSas fazes Skidruma hromatografijas iekartu
Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu, (eluenta gradients 20% lidz
100% i-PrOH/Hex). Iegiito produktu §kidina DCM (3 mL), pievieno 4N HCI 8k. dioksana (80
ul). Maisijumu ietvaicé pazeminata spiediena, $kidina DCM (1mL), suspendé uz silikagela
slana, ko mazga ar pentanu (5 mL), DCM (5 mL) un Et,O (5 mL), tad suspendéto sali no
silikagela noskalo ar i-PrOH (20 mL), ietvaicé pazeminata spiediena, lai iegltu produktu.
Gaisi dzeltena, amorfa viela (0.025 g, 42%). R¢ = 0.21 (MeOH:DCM=1:5). [a]p®®=-12.0 (c
0.61, MeOH). ee = 98%, balstoties uz izejvielas — (R)-3-fluro-5-(oksiran-2-il)piridina ee.
Briva baze:

'H-KMR (400 MHz, CDCls) 8: 8.42 — 8.34 (m, 2H), 7.52 — 7.45 (m, 1H), 4.66 (dd, J = 8.8,
3.7 Hz, 1H), 3.02 — 2.91 (m, 8H), 2.54 (dd, J = 12.0, 8.8 Hz, 1H), 1.87 — 1.73 (m, 5H), 1.73 —
1.61 (m, 2H), 1.60 — 1.47 (m, 2H), 1.47 — 1.34 (m, 2H), 1.08 (d, J = 2.1 Hz, 6H); *C-KMR

(101 MHz, CDCl3) &: 159.8 (d, J = 257.1 Hz), 143.5 (d, J = 3.9 Hz), 140.3 (d, J = 3.4 Hz),
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137.3 (d, J = 23.2 Hz), 120.5 (d, J = 18.4 Hz), 69.5, 59.4, 53.8, 49.7, 44.2, 37.9, 31.2, 31.2,
28.3,27.4,27.2, 22.6; ®F-KMR (376 MHz, CDCl3) 8: -122.9 - -124.9 (m).

HCl sals:

'H-KMR (400 MHz, CD30D) &: 8.77 (s, 2H), 8.29 — 8.11 (m, 1H), 5.28 — 5.18 (m, 1H), 3.42
—3.35 (m, 1H), 3.23 (pl. s, 2H), 2.92 (s, 6H), 1.96 — 1.79 (m, 5H), 1.79 — 1.57 (m, 7H), 1.43
(s, 6H); IS: vinax = 3420 (N-H), 2855 — 2935 (C-H alifatiskie), 1310 (S=0) cm™; AIMS (m/2):
aprekinats: [C1sH30FN3O3S+ H]* 388.2070, atrasts 388.2083.

(1S,45)-4-(2-(((R)-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)-N-
metilcikloheksan-1-sulfonamida hidrohlorids (148c)

Hel Sintez&ts péc vispargjas oksiranu aminolizes metodes: amins
F\©/(')1/H 141b (0.025 g, 0.101 mmol, 1 ekv.), (R)-3-fluorostirola oksids

m,s\(n\ (0.017 g, 0.126 mmol, 1.25 ekv.), i-PrOH (0.21 mL, 2.72

°° mmol, 27 ekv.). Produktu attira ar tiesas fazes Skidruma

hromatografijas iekartu Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu,
(eluenta gradients 0% lidz 100% i-PrOH/Hex). Iegiito produktu $kidina DCM (3 mL),
pievieno 4N HCI 8k. dioksana (125 pl). Maisijumu ietvaic€ pazeminata spiediena, Skidina
DCM (1 mL), suspendé uz silikagela slana, ko mazga ar pentanu (5 mL) un DCM (5 mL),
Et,O (5 mL), suspendéto sali no silikagela noskalo ar i-PrOH (15 mL), ietvaicé pazeminata
spiediena, lai iegttu produktu. GaiSi dzeltena, amorfa viela (0.018 g, 42%). Rf = 0.31
(MeOH:DCM=1:5). [a]po®=-16.5 (c 0.67, MeOH). ee = 97%, balstoties uz izejvielas — (R)-
3-flurostirola oksida ee.
HCl sals:
'H-KMR (400 MHz, CD30D) : 7.47 — 7.39 (m, 1H), 7.33 — 7.22 (m, 2H), 7.08 (tdd, J = 8.3,
2.6, 1.0 Hz, 1H), 4.96 (dd, J = 10.3, 2.9 Hz, 1H), 3.22 (dd, J = 12.4, 3.0 Hz, 1H), 3.15 — 3.02
(m, 2H), 2.72 (s, 3H), 2.00 — 1.90 (m, 2H), 1.90 — 1.81 (m, 3H), 1.81 — 1.61 (m, 6H), 1.41 (s,
3H), 1.40 (s, 3H); *C-KMR (101 MHz, CD;0D) &: 163.1 (d, J = 245.2 Hz), 144.0 (d, J =
6.6 Hz), 130.2 (d, J =8.9 Hz), 121.5 (d, J = 2.6 Hz), 114.7 (d, J = 21.9 Hz), 1125 (d, J = 22.7
Hz), 68.8, 60.5, 56.8, 47.5, 40.5, 30.2, 30.1, 28.3, 27.9, 22.0, 22.0, 21.8, 21.8; **F-KMR (376
MHz, CD3;0D) é: -114.2 - -115.1 (m); IS: vmax = 3300 (N-H), 2855 — 2945 (C-H alifatiskie),
1315 (S=0) cm™; AIMS (m/z): aprékinats: [C1gH31FN,O3S+ H]* 387.2118, atrasts 387.2120.
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(1S,45)-4-(2-(((R)-2-(5-Fluorpiridin-3-il)-2-hidroksietil)amino)-2-metilpropil)-N-
metilcikloheksan-1-sulfonamida hidrohlorids (148d)

oy HCI Sintez&ts p&c vispargjas oksiranu aminolizes metodes: amins
H
F\O/‘VN y 141b (0.029 g, 0.117 mmol, 1 ekv.), (R)-3-fluoro-5-(oksiran-2-
S N .
N d,S\\O il)piridins (0.020 g, 0.150 mmol, 1.25 ekv.), i-PrOH (0.24 mL,

3.15 mmol, 27 ekv.). Produktu attira ar tieSas fazes Skidruma hromatografijas iekartu
Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu, (eluenta gradients 0% lidz
30% MeOH/DCM). Iegiito produktu $kidina DCM (2 mL), pievieno 4N HCI 8k. dioksana
(150 pl). Maistjumu ietvaicé pazeminata spiediena. legiito sali attira ar tiesas fazes Skiduma
hromatografijas iekartu Biotage® Isolera One, izmantojot Biotage® KP-Sil 10 g kolonnu,
(eluenta gradients 0% Iidz 30% MeOH/DCM). Gaisi dzeltena, amorfa viela (0.025 g, 42%).
Rt = 0.21 (MeOH:DCM=1:5). [a]p® = -14.4 (c 0.90, MeOH). ee = 98%, balstoties uz
izejvielas — (R)-3-fluro-5-(oksiran-2-il)piridina ee.

Briva baze:

'H-KMR (400 MHz, CDCls) &: 8.41 (dd, J = 20.4, 2.1 Hz, 2H), 7.59 — 7.47 (m, 1H), 4.98
(dd, J=9.6, 3.1 Hz, 1H), 4.59 (pl. s, 3H), 3.04 (dd, J =12.1, 2.9 Hz, 1H), 2.94 (tt, J = 9.9, 4.0
Hz, 1H), 2.80 (s, 3H), 2.73 (dd, J = 12.0, 9.4 Hz, 1H), 1.97 — 1.88 (m, 2H), 1.88 — 1.74 (m,
3H), 1.74 — 1.64 (m, 2H), 1.64 — 1.50 (m, 4H), 1.23 (s, 3H), 1.22 (s, 3H); **C-KMR (101
MHz, CDCls) 6: 159.8 (d, J = 257.1 Hz), 143.5 (d, J = 3.8 Hz), 139.5 (d, J = 3.0 Hz), 137.5
(d, J = 23.4 Hz), 120.7 (d, J = 18.5 Hz), 68.2, 58.8, 56.9, 49.4, 43.0, 30.1, 29.8, 28.4, 25.7,
25.5, 22.3, 22.3; *F-KMR (376 MHz, CDCls) §: -126.2 - --126.4 (m).

HCl sals:

'H-KMR (300 MHz, CDCl3) 8: 9.13 — 8.80 (m, 2H), 8.11 — 7.97 (m, 1H), 5.77 (d, J = 9.1
Hz, 1H), 5.40 (s, 1H), 3.67 (dd, J = 12.1, 2.4 Hz, 1H), 3.55 — 3.33 (m, 2H), 3.30 (s, 3H), 2.52
—2.29 (m, 5H), 2.28 — 2.16 (m, 4H), 2.12 — 2.00 (m, 2H), 1.86 (s, 3H), 1.84 (s, 3H); IS: vmax =
3420 (N-H), 2855 — 2935 (C-H alifatiskie), 1310 (S=0) cm™; AIMS (m/z): aprékinats:
[C18H30FN303S+ H]" 388.2070, atrasts 388.2083.

Vispariga metode karbonskabju esteru hidrolizei

Esteri Skidina THF un tam lénam pievieno LiOH-H,O (4 ekv.) tdens skidumu 0°C
temperatiira. Maistjumam lauj uzsilt [idz istabas temperatiirai un maisa pa nakti. Reakcijas
maisijumam pievieno AcOH (5 ekv.), maisa 15 min istabas temperatiira un filtré caur vati,

skalojot ar 50% MeCN/H,O skidumu. legtto filtratu ietvaic€ pazeminata spiediena lidz
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gandriz sausam un attira uz apgrieztas fazes kolonnas (eluenta gradients 5% lidz 95%

MeCN/H,0+0.2%AcOH).

(1R,4R)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)cikloheksan-1-
karbonskabe (149a)

Sintezéts péc vispargjas karbonskabju esteru hidrolizes
o  AcOH

F\©/'\/“ metodes: metilesteris 144a (0.039 g, 0.111 mmol, 1 ekv.),
m"'(o“ LiOH-H,0 (0.019 g, 0.444 mmol, 4 ekv.), THF (4 mL), H,O (4

®  mL), AcOH (32 pL, 0.556 mmol, 5 ekv.). Produktu icgiist ka
acetata sali. Balta, amorfa viela (0.035 g, 79%). [a]p® = -24.4 (c 0.15, H,0). ee = 96%.
'H-KMR (400 MHz, dg-DMSO) &: 7.38 — 7.30 (m, 1H), 7.20 — 7.10 (m, 2H), 7.08 — 6.98 (m,
1H), 4.56 (dd, J = 7.7, 4.6 Hz, 1H), 2.65 — 2.54 (m, 2H), 2.00 — 1.87 (m, 1H), 1.80 (s, 3H (-
Ac)) 1.71 (dd, J = 13.3, 3.4 Hz, 2H), 1.38 — 1.12 (m, 7H), 0.98 (s, 6H), 0.94 — 0.81 (m, 2H);
BC-KMR (101 MHz, ds-DMSO) &: 175.3, 162.1 (d, J = 243.1 Hz), 147.8 (d, J = 6.9 Hz),
129.8 (d, J = 8.4 Hz), 122.0 (d, J = 2.3 Hz), 113.4 (d, J = 20.6 Hz), 112.5 (d, J = 20.6 Hz),
71.6,52.7, 49.8, 48.6, 47.7, 43.7, 34.5, 34.4, 32.7, 29.4, 27.1, 27.1; *F-KMR (376 MHz, ds-
DMSO) &: -112.9 — -113.1 (m); AIMS (m/z) : aprékinats: [CioH2oFNOs+ H]" 338.2131,
atrasts 338.2140.

(1R,4R)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)-2-metilpropil)cikloheksan-1-
karbonskabe (149b)

AcOH Sintezéts péc vispargjas karbonskabju esteru hidrolizes
OH
Fe N metodes: metilesteris 144b (0.037 g, 0.105 mmol, 1 ekv.),
| <) .
N " LiOH-H,0 (0.018 g, 0.420 mmol, 4 ekv.) THF (4 mL), H,O (4

AcOH

mL). AcOH (30 pL, 0.524 mmol, 5 ekv.). Produktu iegist ka
acetata sali. Gaisi oranza, amorfa viela (0.035 g, 73%). [a]o™ = -27.3 (¢ 0.11, H,0).
'H NMR (300 MHz, D,0) &: 8.45 (s, 2H), 7.75 (d, J = 9.3, 1H), 5.05 (dd, J = 8.8, 4.2 Hz,
1H), 3.24 — 3.06 (m, 2H), 2.09 (tt, J = 12.2, 3.6 Hz, 1H), 1.92 (s, 6H (Ac-)) 1.90 — 1.76 (m,
4H), 1.52 (d, J = 5.0 Hz, 2H), 1.45 — 1.33 (m, 3H), 1.31 (s, 6H), 1.18 — 0.99 (m, 2H); **C-
KMR (101 MHz, D,0O) &: 186.5, 181.5, 158.4, 142.8 (d, J = 4.0 Hz), 138.6, 137.2 (d, J =
25.6 Hz), 121.9 (d, J = 19.9 Hz), 67.3, 59.7, 51.9, 46.9, 46.4, 45.1, 36.9, 34.1, 32.3, 29.7,
23.5, 23.2; F-KMR (376 MHz, D,0) &: -125.5 - -125.9 (M); IS: vimax = 3415 (N-H), 2855-
2930 (C-H, alifatiskie), 1740 (C=0) cm™; AIMS (m/z): apréekinats: [CigHzsFN,Os+ H]+
339.2084, atrasts 339.2090.
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(1R,4R)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-
karbonskabe (150a)
Sintezets pec vispargjas karbonskabju esteru hidrolizes metodes:
on Lon esteris 145a (0.023 g, 0.068 mmol, 1 ekv.), LIOH-H,0 (0.011 g,
FO/'VNKO 0.273 mmol, 4 ekv.), THF (2 mL), H,0 (2 ml), AcOH (0.019 ml,
0.341 mmol, 5 ekv.). Balta, kristaliska viela (0.019 g, 86%).
[a]p?® = -10.6 (c 0.47, H,0). ee = 97%, balstoties uz izejvielas ee.
'H-KMR (400 MHz, D,0) §: 7.52 — 7.40 (m, 1H), 7.31 — 7.20 (m, 2H), 7.16 (m, 1H), 5.02
(dd, J = 9.9, 3.1 Hz, 1H), 3.37 — 3.15 (m, 2H), 2.21 — 2.08 (m, 1H), 2.07 — 1.91 (m, 2H), 1.84
— 1.64 (m, 3H), 1.44 — 1.30 (m, 8H), 1.30 — 1.16 (m, 2H); *C-KMR (101 MHz, D,0) é:
178.1, 162.7 (d, J = 244.5 Hz), 145.7 (d, J = 6.7 Hz), 130.7 (d, J = 8.5 Hz), 121.7 (d, J = 2.5
Hz), 115.4 (d, J = 22.2 Hz), 112.7 (d, J = 23.2 Hz), 68.8, 68.8, 63.1, 46.8, 41.9, 29.1, 29.1,
25.6, 25.3, 20.9, 20.6; “’F-KMR (376 MHz, D,0) 8: -112.9 - -113.1 (m); IS: Vmax = 3470 (N-
H), 1635 (C=0) cm™; AIMS (m/z): aprekinats: [CigHsFNOs+ H]" 324.1980, atrasts
324.1975.

(1R,4R)-4-(2-(((R-2-(5-Fluoropiridin-3-il)-2-hidroksietil)amino)propan-2-il)cikloheksan-
1-karbonskabe (150b)
Sintez&ts pec vispargjas karbonskabju esteru hidrolizes metodes:
on Lon esteris 145b (0.040 g, 0.116 mmol, 1 ekv.), LIOH-H,0 (0.020 g,
Ffj/'VNKO 0.472 mmol, 4 ekv.), THE (4 mL), H,O (4 ml), AcOH (0.033 ml,
§ 0.592 mmol, 5 ekv.). Balta, kristaliska viela (0.037 g, 97%).
[a]p?® = -23.8 (c 0.42, H,0). ee = 97%, balstoties uz izejvielas ee.
'H-KMR (400 MHz, D,0) &: 8.63 — 8.18 (m, 2H), 7.68 (d, J = 8.9 Hz, 1H), 5.02 (dd, J =
10.1, 2.9 Hz, 1H), 3.27 (dd, J = 13.0, 3.0 Hz, 1H), 3.17 (dd, J = 13.0, 10.2 Hz, 1H), 2.13 —
2.00 (m, 1H), 1.98 — 1.85 (m, 2H), 1.77 — 1.55 (m, 3H), 1.35 — 1.23 (m, 8H), 1.23 — 1.10 (m,
2H); ®C-KMR (101 MHz, D,0) §: 185.6, 155.8 (d, J = 176.9 Hz), 142.7, 138.4, 137.4 (d, J
= 24.9 Hz), 121.8 (d, J = 18.9 Hz), 66.6, 63.3, 46.4, 42.0, 29.2, 29.2, 25.7, 25.4, 20.9, 20.5;
BFE-KMR (376 MHz, D;0) 8: -125.0 — -126.1 (M); 1S: vimax = 3470 (N-H), 1635 (C=0) cm™;
AIMS (m/z): aprekinats: [C17H2sFN,O3+ H]* 325.1927, atrasts 325.1919.
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(1S,45)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-
karbonskabe (150c)

o Sintezets pec vispargjas karbonskabju esteru hidrolizes metodes:

OH HKOJ\OH esteris 145c¢ (0.040 g, 0.116 mmol, 1 ekv.), LiOH-H,0O (0.020 g,
FO/'VN 0.472 mmol, 4 ekv.), THF (4 mL), H,O (4 ml), AcOH (0.033 ml,
0.592 mmol, 5 ekv.). Balta, kristaliska viela (0.037 g, 97%).
[a]p?® = -23.8 (c 0.42, H,0). ee = 97%, balstoties uz izejvielas ee.
'H-KMR (400 MHz, D,0) §: 7.52 — 7.43 (m, 1H), 7.28 — 7.20 (m, 2H), 7.20 — 7.12 (m, 1H),
5.01 (dd, J = 9.8, 3.0 Hz, 1H), 3.30 (dd, J = 13.0, 3.2 Hz, 1H), 3.26 — 3.16 (m, 1H), 2.57 —
2.46 (m, 1H), 2.22 — 2.09 (m, 2H), 1.79 — 1.65 (m, 1H), 1.62 — 1.44 (m, 4H), 1.33 (s, 3H),
1.32 (s, 3H), 1.29 — 1.20 (m, 2H); *C-KMR (101 MHz, D,0) &: 182.9, 162.7 (d, J = 244.3
Hz), 142.3 (d, J = 6.4 Hz), 130.7 (d, J = 8.5 Hz), 121.7, 115.4 (d, J = 21.2 Hz), 112.7 (d, J =
22.8 Hz), 68.8, 63.2, 46.7, 42.1, 40.0, 27.2, 27.2, 23.1, 22.8, 20.9, 20.6; PE KMR (376 MHz,
D,0) &: -112.9 — 113.1 (M); IS: vmax = 3470 (N-H), 1635 (C=0) cm™; AIMS (m/2):
aprekinats: [C1gH26FNO3z+ H]" 324.1980, atrasts 324.1975.

2-(((1R,4R)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)propan-2-
il)cikloheksils)oksi)etikskabe (151a)
o Sintez&ts péc vispargjas karbonskabju esteru hidrolizes

OH "\O\)kOH metodes: esteris 146a (0.036 g, 0.094 mmol, 1 ekv.),
FO/QNKO LiOH-H,0 (0.015 g, 0.378 mmol, 4 ekv.), THE (3.5 mL),
H,0 (3.5 ml), AcOH (0.027 ml, 0.472 mmol, 5 ekv.). Balta,
amorfa viela (0.019 g, 86%). [a]p®> = -22.8 (c 0.61, H;0). ee = 97%, balstoties uz izejvielas
ee.
'H-KMR (400 MHz, D,0) &: 7.52 — 7.43 (m, 1H), 7.29 — 7.20 (m, 2H), 7.16 (tdd, J = 9.1,
2.6, 1.0 Hz, 1H), 5.01 (dd, J = 9.8, 3.0 Hz, 1H), 3.97 (s, 2H), 3.46 — 3.35 (m, 1H), 3.31 (dd, J
=12.9, 3.2 Hz, 1H), 3.22 (dd, J = 12.9, 9.9 Hz, 1H), 2.25 — 2.09 (m, 2H), 1.86 — 1.63 (m, 3H),
1.35 (s, 3H), 1.34 (s, 3H), 1.32 — 1.20 (m, 4H); *C-KMR (101 MHz, D,0) &: 178.2, 162.7
(d, J = 244.6 Hz), 142.3 (d, J = 6.9 Hz), 130.7 (d, J = 8.3 Hz), 121.7 (d, J = 3.0 Hz), 115.4 (d,
J =21.6 Hz), 112.7 (d, J = 22.7 Hz), 78.00, 68.8, 66.7, 63.00, 46.8, 41.6, 30.8, 30.8, 24.4,
24.1, 21.0, 20.6; *F-KMR (376 MHz, D,0) &: -112.9 — -113.1 (m); IS: vimax = 3195 (O-H),
2885-2930 (C-H, alifatiskie) cm™; AIMS (m/z): aprekinats: [CioH2sFNO4+ H]" 354.2018,
atrasts 354.2084.
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(1R,4R)-4-(2-(((R-2-(5-Fluoropiridin-3-il)-2-hidroksietil)amino)propan-2-
il)cikloheksils)oksi)etikskabe (151b)
Sintez&ts péc vispargjas karbonskabju esteru hidrolizes

o ,\\o\)kOH metodes: esteris 146b (0.045 g, 0.118 mmol, 1 ekv.),

KO LiOH-H,0 (0.020 g, 0.471 mmol, 4 ekv.), THF (4 mL), H,O

N (4 ml), AcOH (0.034 ml, 0.589 mmol, 5 ekv.). Balta, amorfa
viela (0.015 g, 36%). [a]o”™> = -22.2 (c 0.72, H,0). ee = 98%, balstoties uz izejvielas ee.
'H-KMR (600 MHz, D,0) &: 8.56 (s, 2H), 7.77 (d, J = 8.9 Hz, 1H), 5.14 (dd, J = 10.3, 2.8
Hz, 1H), 3.95 (s, 2H), 3.42 (s, 1H), 3.36 (dd, J = 13.0, 2.9 Hz, 1H), 3.25 (dd, J = 12.9, 10.2
Hz, 1H), 2.23 — 2.15 (m, 2H), 1.84 — 1.75 (m, 2H), 1.74 — 1.65 (m, 1H), 1.36 (s, 3H), 1.35 (s,
3H), 1.32 — 1.22 (m, 4H); *C-KMR (151 MHz, D,0) &: 177.9, 159.2, 142.7, 138.6, 137.4 (d,
J=20.0 Hz) 121.8 (d, J = 11.0 Hz), 77.9, 66.6, 63.1, 46.5, 41.6, 30.8, 30.8, 30.2, 24.4, 24.1,
21.0, 20.5; F-KMR (376 MHz, D,0) §: -125.0 — -126.4 (m); 1S: vmax = 2885-2930 (C-H,
alifatiskie), 1750 (C=0) cm™; AIMS (m/z): aprekinats: [CigH27FN,O4+ H]" 355.2033, atrasts
355.2041.

2-(((1S,4S)-4-(2-(((R-2-(3-Fluorofenil)-2-hidroksietil)amino)propan-2-
il)cikloheksils)oksi)etikskabe (151c)
o Sintez&ts péc vispargjas karbonskabju esteru hidrolizes

OH O\)kOH metodes: esteris 146¢ (0.034 g, 0.089 mmol, 1 ekv.),
FO/RNKO, LiOH-H,0 (0.015 g, 0.356 mmol, 4 ekv.), THF (3.5 mL),
H,0 (3.5 ml), AcOH (0.026 ml, 0.445 mmol, 5 ekv.). Balta,
amorfa viela (0.030 g, 97%). [a]p®> = -15.0 (c 0.53, H,0). ee = 97%, balstoties uz izejvielas
ee.
'H-KMR (600 MHz, D,0) &: 7.42 — 7.35 (m, 1H), 7.22 — 7.11 (m, 2H), 7.07 (tdd, J = 9.3,
2.7, 1.0 Hz, 1H), 4.93 (dd, J = 9.9, 3.0 Hz, 1H), 3.82 (d, J = 1.0 Hz, 2H), 3.63 (s, 1H), 3.22
(dd, J = 13.0, 3.1 Hz, 1H), 3.13 (dd, J = 12.9, 9.9 Hz, 1H), 2.04 — 1.91 (m, 2H), 1.70 — 1.61
(m, 1H), 1.45 — 1.34 (m, 6H), 1.28 (s, 6H; **C-KMR (151 MHz, D,0) &: 178.61, 162.72 (d, J
= 244.8 Hz), 142.3 (d, J = 7.0 Hz), 130.7 (d, J = 8.3 Hz), 121.7 (d, J = 2.8 Hz), 115.4 (d, J =
21.2 Hz), 112.7 (d, J = 22.5 Hz), 73.2, 68.8, 68.8, 66.8, 63.2, 46.8, 41.8, 28.5, 28.5, 20.9,
20.6, 20.3, 20.0; ®F-KMR (376 MHz, D,0) &: -112.9 — -113.1 (m); IS: vimax = 3200 (O-H),
2885-2930 (C-H, alifatiskie), 1620 (C=0) cm™; AIMS (m/z): aprekinits: [C1oH2sFNO4+ H]*
354.2018, atrasts 354.2084.
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SECINAJUMI

1. Cikloheksanu saturosi f-aminospirti, kuros cikloheksana cikls kalpo ka tiltin$ starp p-
aminospirta dalu un polaru grupu (CN, COOR, OCH,COOR, SO,NHR), veicina glikozes
uznemsanu $na. Sie savienojumi Uzrada samazinatu ietekmi uz cAMP veidoanos S,
stimulacija, kas ir atbildiga par dazadiem nev€lamiem blakus efektiem. Atseviski
savienojumi uzrada augstu fs; aktivitati. So ipasibu kopums lauj Sos savienojumus
izmantot diab&ta arstéSanas petijumos.

2. lIzvertgjot butiskakos parametrus — glikozes uznemsSanas veicinaSanu, zemu CAMP
veido$anos f, stimulacija un sp&ju iedarboties uz fs receptoriem, vislabakos rezultatus
uzradija glikolskabes atvasinajums 146a. Oglekla kédes garumam, cikloheksana cis-
/trans- izome@rijai, ka ari fenilgrupas vai piridina struktirelementam nav biitiskas ietekmes
uz savienojumu biologisko aktivitati.

3. Lai arT iegiitajiem savienojumiem piemit augsts potencials izmantoSanai 2. tipa diab&ta
arst€Sana, tomer savienojumu zemas metaboliskas stabilitates dél ir nepiecieSami talaki
pétijumi metabolisko 1pasibu uzlaboSanai.

4. Svariga loma cikloheksanu atvasinajumu ieguvé ir -CN un -SAc grupu ievadiSanai
cikloheksana gredzena. Tioacetilgrupas ieguvei efektivaka ir Sy2 reakcija, bet cianogrupas

ievadiSanai labaka ir Van Leusen reakcija.
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(1R,4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)-2-metilpropil)cikloheksan-1-karbonskabes (149b) BC-KMR (101 MHz, D,0) spektrs
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(1R,4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)-2-metilpropil)cikloheksan-1-karbonskabes (149b) *F-KMR (376 MHz, D,0) spektrs
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1R,4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-karbonskabes (150a) *C-KMR (101 MHz, D,O) spektrs
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(1R,4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-karbonskabes (150a) *°F-KMR (376 MHz, D,0) spektrs
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(1R,4R)-4-(2-(((R-2-(5-fluoropiridin-3-il)-2-hidroksietil)jamino)propan-2-il)cikloheksan-1-karbonskabes (150b) *C-KMR (101 MHz, D,0)
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(1R,4R)-4-(2-(((R-2-(5-fluoropiridin-3-il)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-karbonskabes (150b) “F-KMR (376 MHz, D;0)
spektrs
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(1S,4S)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksan-1-karbonskabes (150c) *C-KMR (101 MHz, D,0) spektrs
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2-(((1R 4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksils)oksi)etikskabes (151a) *H-KMR (400 MHz, D,O) spektrs
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2-(((1R 4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksils)oksi)etikskabes (151a) *C-KMR (101 MHz, D,0) spektrs
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2-(((1R 4R)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksils)oksi)etikskabes (151a) **F-KMR (376 MHz, D,0) spektrs
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2-(((1S,4S)-4-(2-(((R-2-(3-fluorofenil)-2-hidroksietil)amino)propan-2-il)cikloheksils)oksi)etikskabes (151c) *C-KMR (101 MHz, D,O) spektrs
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Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 4.0
ESl+ Cone, V: 40

Sample:
HRMS_2021_05_146 877 Bazulis BAZ-7

MS_POS_RES_1min_infusion_bez_mob_f 0.000000

Elemental Composition Report:

Tolerance =50PPM / DBE:min=-1.5 max=3500
Element prediction: Off
Number of isotope peaks used for +-FIT =5

Monoisotopic Mass, Even Electron Ions

300 formula(e) evaluated with 1 results withm limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-110 N:0-15 0O:0-15 Na:1-1 Si:1-1

MS_Tune_4kV

o
TBSO

LC: Acquity UPLC H-Class  Column: -

Mass RA Calc. Mass mDa PPM DBE i-FIT Nom Conf%) Fommla
276.1768 100.00 276.1760 08 29 25 14069 nfa na Cl14 27N ONa Si
877 Bazulis BAZ-7
HRMS_2021_05_146 206 (0.626) Cm (199:212) 1: TOF MS ES+
100 276.1768 3.67e6

ES 236.1841 200.1581

550.3384 g5 1405
. s 347.1768 525.3237 a50.1504
0 Lk k] Wl 4§ 837.1065
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institlts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: Acquity UPLCBEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:

HRMS 2021_05_522 1024 Bazulis BAZ-17

MS POS RES 4min  ACN_Form_5-98_040_4min  1:B,7 1.000000 MS Tune Col#66

Elemental Composition Report:

Tolerance=>5.0 PPM / DBE:min = -1.5, max = 50.0 NH,
Element prediction: Off
Number of isot ks used for i-FIT =5

umber ol 1sotope peaks used 1or 1 TBSO

Monoisotopic Mass, Even Electron Ions

408 formula(e) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-110 N:0-15 0:0-25 Si:1-1

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
286.2563 100.00 286.2566 -03 -1.0 0.5 2755 nl/a n/a C16 H36 N O Si

1024 Bazulis BAZ-17

HRMS_2021_05_522 660 (1.891) Cm (660:677-609:634) 1: TOF MS ES+
137.1331 1.54¢6
100+
<l 286.2563
| 269.2295
: 138.1359 287.2585 717.4332
| : 4263378 564.3406
Ol B S ARREARE ANy A T e e — m/z
100

T LEn AR T AT T e e T
200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institdts
Fizikali organiskas kimijas laboratorija

M S: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: -
ESl+ Cone, V: 40

Sample:

HRMS 2021_05_147 878 Bazulis BAZ-53

MS _POS_RES 1min_infusion_bez_mob_f 0.000000 MS Tune

Elemental Composition Report:

Tolerance=5.0 PPM / DBE:min = -1.5, max = 50.0 H
Element prediction: Off “Boc
Number of isotope peaks used for i-FIT =5
; ; TBSO
Monoisotopic Mass, Even Electron Ions
767 formula(e) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elements Used:
C:0-100 H:0-110 N:0-15 0O:0-15 Na:l-1 Si:l-1
Mass RA Calc. Mass mDa PPM DBE i-FIT Nomm Conf(%) Formula
408.2914 100.00 408.2910 0.4 1.0 1.5 750.1 n/a n/a C21 H43 N O3 NaSi
878 Bazulis BAZ-53
HRMS_2021_05_147 205 (0.623) Cm (201:213) 1: TOF MS ES+
408.2914 9.22e5
100+
=
] 409.2933
4242852
269435{ 323.1476 425.2880
O e e e e e e miz
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institlts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7
ESl+ Cone, V: 40

Sample:
HRMS 2021_05_295 904 Bazulis BAZ-54
MS _POS_RES 1min_infusion_bez_mob_f

0.000000 MS _Tune

Elemental Composition Report:

Tolerance=5.0 PPM / DBE:min = -1.5, max = 50.0
Element prediction: Off

LC: Acquity UPLCH-Class Column:

H
N

~

Number of isotope peaks used for i-FIT =5 m Boc
Monoisotopic Mass, Even Electron Ions HO
437 formula(e) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elements Used:
C:0-100 H:0-110 N:0-15 0:0-25 Na:1-1
Mass RA Calc. Mass mDa PPM DBE i-FIT Nom Conf(%) Formula
294.2044 100.00 294.2045 -0.1 -0.3 1.5 3458 n/a n/a C15 H29N O3 Na
904 Bazulis BAZ-54
HRMS_2021_05_295 204 (0.620) Cm (201:208) 1: TOF MS ES+
186.2224 4.35e5
1004
=
294.2044
) (310.2003
(O o i L L L g I L I S U S I S BRI SRS R pa s el 1174
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institdts
Fizikali organiskds kimijas laboratorija

MS: Waters Synapt G2-5/ Capillary, kV: 0.7 LC: Acquity UPLC H-Class  Column: -
ESl+ Cone, V: 40

Sample:
HRMS_2021_07_127 1292 Bazulis BAZ-105
IM5_POS_RES_1min_infusion_bez_mob_f 0.000000 MS_Tune

Elemental Composition Report:
OMe

Toleranee = 5.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: OfF 0O

Number of isotope peaks wsed for i-FIT = 5

Monoisotopic Mass, Even Electron lons

313 formulale) evalusted with 1 results within limits (up te 5 closest resulls for each mass)
Ekerments Used:

Ci0-100 H:0-120 N:O-11 @:0-15 Ma:l-l

Mass RA Cale. Mass mDa  PPM DBE  FFIT  Morm  Conf{%) Formula
271.1315 10000 2711310 0.5 1.8 535 2496 nla na C15 H20 103 Na

1292 Bazulis BAZ-105
HRMS_2021_07_127 320 (0.960) Cm (320) 1 TOF MS ES+
100~ 11315 3.66ed

26801367
S
=/ 3239477

21512583
1289530 3611770

o L d e e miz
100 200 300 400 500 GO0 700 &00 ano 1000 1100

Latvijas Organiskas sintézes institits
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-5i Capillary, kvV: 0.7 LC: Acquity UPLC H-Class  Column: -
ESl+ Cone, V: 40

Sample:
HRMS_2021_07_238 1340 Bazulis BAZ-106
M35_POS_RES_1min_infusion_bez_mob_f 0.000000 MS_Tune

Elemental Composition Report:

Tolerance = 5.0 PPM ¢ DBE: min = -1.5, max = 50.0 OH
Elerment prediction: O
Number of isotope peaks used for i-FIT = 5

O

Monoisotopic Mass, Even Electron lons

301 formulae) evaluated with | results within limits (up o 5 closest resulis for each mass)
Ebernents Used:

C:0=100 H:0-120 Ne0=11 O 0-15 Na -l

Mass RA Calc. Mass mDa PPM  DBE  #FIT  Nom  Conf{%) Formula
2711677 10000 2711674 0.3 1.1 4.5 6093 nia n'a Cli H24 O Na

1340 Bazulis BAZ-106
HRMS_2021_07_238 204 (0.620) Cm (2053:210) 1: TOF MS ES+
100 IT198TT S.60e5

272.1708

P—— 4372820 5173853
i 5183668
miz

o |
100 200 00 400 500 B00 700 &00 ano 1000 1100



Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLC H-Class  Column: Acquity UPLC BEH C18
ESI+ Cone, V: 40 2.1x50mm, 1.7um
Sample:

HRMS_2021_07_231 1341 Bazulis BAZ-107
MS_POS_RES_4min  ACN_Form_5-98_040_4min  1:82 5.000000 MS_Tune Colt66

Elemental Composition Report:

O
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0 JJ\/C|
Element prediction: Off N
Number of isotope peaks used for i-FIT = 5 H
O

Monoisotopic Mass, Even Electron fons

1460 formula(e) evaluated with 3 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-120 N:0-11 0:0-15 CL:0-3 Na:l-l

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Confi%) Formula

346.1549 100.00 346.1550 -0.1 -0.3 55 807.8  0.000 100.00 CI8 H26 N 02 CINa
346.1541 0.8 23 15 837.6 29.857 0.00 C13 H27N5 CI2 Na
346.1563 -1.4 -4.0 25 8363 28512 0.00 C8 H21 N9 O5 Na

1341 Bazulis BAZ-107

HRMS 2021 07 231 813 (2.321) Cm (813:825-771:780) 1: TOF MS ES+
100- 346.1549 8.61e5
216.1149
270.0999
o 1231163
A
131.0849 348 520
‘ 520.2972
408.1247 521.3008
l | l 416.2165 l
0 o e o . e e - miz
100 200 300 400 500 600 700 800 900 1000 1100

Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-5/ Capillary, kV: 4.0 LC: Acquity UPLC H-Class  Column: Acquity UPLC BEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:
HRMS_2021_07_429 1379 Bazulis BAZ-108
M5_PO5S_RES_4min ACN_Form_5-98_040_4min 1:8,7 5.000000 M5_Tune_akV Coliss

Elemental Composition Report:

Tolerance = 5.0 PPM  DBE: min = -1.5, max = 50.0
Element prediction: O NH2
Number of izotope peaks used for i-FIT = 5

Monoisotopic Mass, Even Electron lons O
318 formulale) evaluated with | results within limits (up te 5 closest resulls for each mass)

Elements Used:

Ci0-100 H:0-1200 N:O-11 O:0-18

Mass RA Calc. Mass mDa PPM  DBE ©FIT Norm  Confi%) Formula
2482004 100,00 2482014 -l 40 45 3167 na ' Cls H26 N O

1379 Bazulis BAZ-108

HRMS_2021_07_429 565 (1.620) Cm (555:569-474,497) 1; TOF M5 ES+
1310847 3.8605
100
1 213161
# 2482004
1 o
249 2038
o ‘ll - miz
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Latvijas Organiskas sintézes instituts
Fizikdli organiskas kimijas laboratorija

MS: Waters Synapt G2-5/ Capillary, kv: 4.0 LC: Acquity UPLC H-Class  Column:  Acquity UPLC BEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:

HRMS_2021_07_431 1380 Bazulis BAZ-109

MS_POS_RES_d4min  ACN_Form_5-98_040_4min  1:8,8 5.000000 M5_Tune_4kV Col#&6

Elemental Composition Report:

Tolerance = 50 PPM /[ DBE: min = -1.5, max = 5.0 N,BOC
Eberment prediction: O H
Number of isotope peaks wsed for i-FIT = 5 o
Monoisotopic Mass, Even Electron lons ©/\
591 formulale) evaluaied with 2 results within limits (up e 5 closest resulis for each mass)
Ekements Used:
Cio-100 0 Hi0-1200 M:O-11 Oe0-15 Ma: -0
Mass RA Cale. Mass mDa PFM  DBE #FIT Norm  Conf{%) Formula
3T0.2345 100,000 3702358 -1.3 -3.3 5.5 6idd D037 9634 C21 H33 N O3 Na
3702331 1.4 R i3] aiTh 3309 3ob CIT H29 N7 O Na
1380 Bazulis BAZ-109
HRMS _2021_07_431 834 (2663) Cm (934:938-088:802) 1: TOF M3 ES+
100 3702345 2.59e5
123.1158
2131626
| 2481998
-
E?'
. 4041714
3141713
4061675
1 B95.5551
o LA L Lod |l L miz
100 200 300 400 s00 &00 700 800 200 1000 1100
Latvijas Organiskas sintézes institits
Fizikali organiskas kimijas laboratorija
MS: Waters Synapt G2-5/ Capillary, kV: 0.7 LC: Acquity UPLC H-Class  Column: -
ESl+ Cone, V: 40
Sample:
HRMS_2021_05_349 954 Bazulis BAZ-66
M5_POS_RES_1min_infusion_bez_mob_f 0.000000 M5_Tune
Elemental Composition Report:
Tolerance = S0 PPM [ DBE: min = -1.5, max = 50.0 N/BOC
Element prediction: Cif H
Number of isotope peaks used for i-FIT = 3
HO
Monoisotopic Mass, Even Electron lons
388 formula(e) evaluated with | results within lmats (up to 5 closest resulis for eoch mass)
Ekements Used:
Co0-100 0 H: 0010 MNe0=15 e 023 Ma:xl-l
Mass RA Cale. Mass mDa PPM  DBE FIT MNorm  Confi%) Formula
2801899 100.00 2801889 1.0 14 1.3 6123 nla wa C14 H27 N 03 Na
954 Bazulis BAZ-66
HRMS_2021_05_349 204 (0.620) Cm (201:212) 1: TOF MS ES+

100 2801899 9.38eh

k]

281.1930
180.1385 2241267

100 200 300 400 500 GO0 oo 800 200 1000 1100



Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si  Capillary, KvV: 0.7
ESl+ Cone, V: 40
Sample:

HRMS_2021_09_209 1595 Bazulis BAZ-124

MS_POS_RES_4min
Elemental Composition Report:

Tolerance = 50 PPM ¢ DBE: min = -1.5, max = 50.0
Ekement prediction: Cif
Number of isotope peaks used for i-FIT = 5

Moncisotopic Mass, Even Electron lons

360 formulale) evaluated with 2 results within lmits (up te 5 ¢losest results for each mas)

Ekements Used:
Co0-100 H:0-120 MN:0-5 O:046 Na: (-1

ACN_Form_5-98_040_4min

1:7,6

LC: Acquity UPLC H-Class  Calurmn:

0100000

Acquity UPLC BEH C18
2.1x50mm, 1.7um

MS_Tune Coltiee

.Boc

Iz

\/O\n/\o
o}

Mlass RA Cale. Mass mDa PFPM DBE  FIT  Norm  Confl%) Formula
662256 10000 3662256 0. 0.0 2.5 10078 0097 9079 CI% H3} N OS5 Na
3662270 -14 -318 7.5 101001 2385 921 Cl19 H29 N5 O Na
1585 Bazulis BAZ-124
HREMS_2021_06_208 820 (2.340) Crm (B19:826-800:807) 1: TOF MS ES+
366.2256 6.52e6
100
g‘ {
| 3101633
1 3672201
] 9,301
0 1841337 2701002 3803013 ;
a miz
50 100 180 200 250 300 350 400 450 500 550 @00 650 VOO ¥S0  BOO 8BS0
Elemental Composition Report Page 1
Single Mass Analysis H
Tolerance = 5.0 PPM /| DBE: min =-1.5, max = 200.0 “Boc
Element prediction: Off o
Number of isotope peaks used for i-FIT =5 ~~ \n/\o\“
(0]

Monoisotopic Mass, Even Electron lons

373 formulale) evaluated with 2 results within limits {all results (up to 1000) for each mass)

Elements Used:
C:0-80 H:0-150 N:0-10 O:0-10 Na: 141

3198 Bazulls BAZ-235

QSIVFOKL-MS

Synapt G2-Si
HRMS_2022 05 B70 747 (2.134) Cm (T47:752-(BAB: T02+772.776)) 1: TOF MS ES+
1.0%e+007
q 324 1803
2681173
25,1826
;24-.1253 26,0637 284.3322 0620 322.1523 940.15\2? 3I6T.1365 332.1333 303 1278 iﬂ3.153|
O P P T T T T T T T T T T T T [ T [ T T A T T [ T T T I [ T T T T T MUE
230 240 250 280 2Y0 280 290 300 310 3200 330 340 350 380 30 380 390 400
Mindmum: -1.5
Maximums: 2.0 5.0 200.0
Mass Calc. Mass mba PFM DEE i=FIT Morm Confi(%) Formula
324.1803 324.1800 0.3 0.9 7.5 789.2 0.093  21.10 Cl6 H23 N5 O Ma
324.17R7 L.6 4.9 2.5 T91.5 2.41% B.90 15 H2T W Q% Na



Elemental Composition Report Page 1

Single Mass Analysis H
Tolerance = 3.0 mDa / DBE: min=-1.5 max = 200.0

N.
Element prediction: Off Boc
Number of isotope peaks used for I-FIT =5
AcS

Monoisotopic Mass, Even Electron lans

913 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:5-80 H: 5100 N:0-20 0O:0-20 Na:0-1 S:141

2477 Bazulis BAZ-163 OSIFOKL-MS
Synapt G2-5i
HRMS_2022_03_154 886 (2.532) Cm (862:904-757:815) 1: TOF MS ES+
2.44e+006

10 3521923

171.1205
137.1328

195.1208 371.0938

330.0670

81.0706 2131311 254.0689

296.1294 497 2108

miz

3740850 4299917  471.0182

60 80 100 120 140 160 180 200 220 240 260 230 300 320 340 360 380 400 420 440 450 430 500

Minimum: -1.5
Maximum: 3.0 20.0 200.0
Mass Cale. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
352.1923 352.1522 0.1 0.3 2.5 313.z2 6.953 0.10 Ccl7 H31 N 03 Na S
352.1520 0.3 0.9 6.5 311.3 5.085 0.62 Cl3 HZ26 N7 © 8
352.150¢ 1.7 4.8 1.5 311.0 4.768 0.85 Ccl4 H30 N3 OS5 3
352.154¢ -2.3 -6.5 5.5 315.7 5.526 0.01 c1% H30 W 03 3
352.1855 z.8 8.0 3.5 206.2 0.016 58.43 ©13 H27 N7 O Na 3
Elemental Composition Report H Page 1
. . N<
Single Mass Analysis Boc
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 200.0 Cl
Element prediction: Off S
Number of isotope peaks used fori-FIT =5
Monoisotopic Mass, Even Electron lons
139 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:060 H:0-100 N:0-2 O:0-5 Na: 01 S 11 Cl141
2857 Bazulis BAZ-212 OSIIFOKL-MS
Synapt G2-5i
HRMS_2022 04 507 823 (2.348) Cm (821:828-(795:300+863:867)) 1: TOF MS ES+
4 80e+004

365.1352

395.0219
397.0204

336.1218

166.1408| 378.1285

318 2387 353.9927 398.0181 4944297 4293170 435.2921

439.0150
miz

320 330 340 350 360 370 380 390 400 410 420 430 440
Minimum: -1.5
Mazximum: 5.0 5.0 200.0
Mass= Calc. Mass mDa PEM DEE i-FIT Norm Conf (%) Formula

376.1312 376.1325 -1.3 -3.5 1.5 364.6 n/a n/a Cl5 H28 N 04 Na 8 C1



Elemental Composition Report Page 1

H
N.
Single Mass Analysis Boc
Tolerance = 3.0 mDa / DBE: min =-1.5 max = 200.0 M62N\S
Element prediction: Off CS/ \\O
Number of isotope peaks used for I-FIT = 5
IMonoisotopic Mass, Even Electron lons
1184 formula(e) evaluated with 5 results within limits (all results (up to 1000} for each mass)
Elements Used:
C:5-80 H:5-100 N:0-20 0O:0-20 Na: 01 S:141
2479 Bazulis BAZ-1584 OSIFOKL-MS
Synapt G2-Si
HRMS_2022_03_144 768 (2.198) Cm (766:780) 1: TOF MS ES+
1.50e+007
10 385.2144
%
: 2700944 329'13531031543 3862173
o] 510708 989623 1309885 qapqeps  240TS T PN 3074638 |./ ' 4502933463 0135 504 0406
Lok bl il Sk Rk kel bl bl ek el el el bl ikl el ol il el kel Ikl il el ikl i kel o okl el ki kel bl il okl b ol il il ik bl okl ekl ikl bk el il il |
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Minimum: 280.00 -1.5
Maximum: 100.00 3.0 20.0  200.0
Mass RL Cale. Mass mDa EEM DBE i-FIT Norm Conf (%) Formula
385.2144  100.00 385.2150 -0.6 -1.6 £.5 141%.0 3.017 4.%0 ©18 H30 N6 Na S
385.2137 0.7 1.8 1.5 1420.6 4.558 1.05 C©l17 H34 N2 04 Na S
385.2134 1.0 2.6 5.5 1416.1 0.117 8%.00 ©15 H2S N3 02 S
385.2161 -1.7 -4.4 4.5 1424.2 B8.140 0.03 ©l9 H33 N2 04 S
385.2121 2.3 6.0 0.5 141%.0 2.95%0 5.03 ©14 H33 N4 OF S
Elemental Composition Report Page 1
H
N.
. Boc
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 200.0 H
Element prediction: Off /N\S
Number of isotope peaks used for I-FIT = 5 O// \\O

Monoisotopic Mass, Even Electron lons

627 formula(e) evaluated with 4 results within limits (up to 3 closest results for each mass)
Elements Used

C:0-50 H:0-100 MN:0-5 ©O:0-5 S:0-1 Na:0-1

2856 Bazulis BAZ-218 OSIFOKL-MS
Synapt G2-5i

HRMS_2022_04_425 752 (2.148) Cm (7T52:756-701:705) 1: TOF MS ES+
7.64e+006

371.1985

315.1357
306.0835 |316.1388

372.2013

1371328 453 4750 2321369 490.0244 542.2952 597.2282 697.2800 7813704
50 100 180 200 = 280 300 350 400 450 600 550 600 650 700 750

iz

Minimum: 50.00 -1.5

Maximum: 100.00 3.0 5.0 200.0

Mass RL Calc. Mass mDa EEM DBE 1-FIT Norm Conf (%) Formula

371.1585 100.00 371.1580 0.5 2.4 1.5 836.5 0.007 55.30 Clé H3Z NZ 04 S Na
371.2003 -1.6 -4.3 4.3 841.4 4.%53% 0.70 Cld H31 NZ 04 S
371.1587 0.2 0.3 10.5 854.3 17.816 0.00 CZ4 HZ8 OZ Na



Latvijas Organiskas sintézes institdts
Fizikali organiskas kimijas laboratorija

M S: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: -
ESl+ Cone, V: 40

Sample:

HRMS 2021_05_348 953 Bazulis BAZ-43

MS _POS_RES 1min_infusion_bez_mob_f 0.000000 MS Tune

Elemental Composition Report:

H
N
Tolerance = 5.0 PPM / DBE:min = -1.5, max = 50.0 Boc
Element prediction: Off
O

Number of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron Ions

428 formula(e) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-110 N:0-15 0:0-25 Na:l-1

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
292.1891 100.00 292.1889 0.2 0.7 2.5 7057 n/a n/a C15 H27N 03 Na

953 Bazulis BAZ-43

HRMS_2021_05_348 202 (0.609) Cm (199:208) 1: TOF MS ES+
292.1891 9.43e5
1004
=
236.1263 293.1920
186.2220 294.1984 5401224
O-Frrrrr et L L B L R L U LS IS L RS L o — m/z

S RAR L2 B B L L e
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-S/ Capillary, kv: 0.7
ESl+ Cone, V: 40

Sample:
HRMS_2021_05_350 955 Bazulis BAZ-78
M5_POS_RES_1min_infusion_bez_mob_f

0.000000 M5_Tune

Elemental Composition Report:

Tolerunee = 5.0 PPM [ DBE: min = -15, max = 50.0
Element prediction: Off
Number of isotope peaks wsed for i-FIT = 5

Monoisotopic Mass, Even Electron lons

381 formulale) evalumted with 1 results within limits (up te 5 closest resulis for each mass)
Elemints Used:

Cop-100 H:0-1100 N:=0-15 O:0-25 Ma: -1

LC: Acquity UPLC H-Class  Column: -

.Boc

Iz

Mass RA Cale, Mass mDa  PPM DBE  FFIT  Norm  Conf{%)
2781740 10000 27201732 08 29 25 5244  nla n'a

Formula
Cl4 H25 N O3 Na

955 Bazulis BAZ-T8

HRMS 2021 05 350 206 (0.623) Cm (201:211) 1: TOF MS ES+
2781740 5.05e5
100
=
781212 a79.1787
_ 22101 [ ng 4132668
a + miz
100 200 300 400 500 600 00 800 400 1000 1100

Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-5/ Capillary, kV: 4.0
ESh+ Cane, V: a0

Sample:
HRMS_2021_05_343 956 Bazulis BAZ-81

M35_PO5_RES_4min ACN_Form_5-98_040_4min 2:8,7 5.000000

Elemental Composition Report:

Tolerance = 50 PPM ( DBE: min = -1.5, max = 50.0
Ekement prediction: OfF
Number of isotope peaks used for i-FIT = 5

Monoisotopic Mass, Even Ekectron lons

405 formulale) evaluwted with 1 results within lomats (up te 5 closest resulis or each mass)
Ebements Used:

Co0-100 H:O-110 N:0-15 00025 MNa:l-1

NC

LC: Acquity UPLC H-Class  Column: Acquity UPLC BEH C18
2.1x50mm, 1.7um

MS_Tune_4kV Col#6e

.Boc

Iz

Mass RA Calc. Mass ma PPM DBE FFIT  Norm  Conf{%s)
2RO IR9R 100,00 2891892 0.t 2l 35 7415 nfa wa

Formula
C15 H26 N2 O2 Na

956 Bazulis BAZ-81

HRIMS_2021_DS_343 772 (2.209) Cm (772.792-720.753) 1: TOF MS ES+
150.1280 1.83e7
100
EQ {
haa1org 1511318 2891898 4oyoi1s 5332841
i} + a - miz
100 200 a0 400 500 60D 700 8OO 900 1000 1100



Latvijas Organiskas sintézes institts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column:
ESl+ Cone, V: 40

Sample:

HRMS 2021_04_350 712 Bazulis BAZ-73

MS POS RES 1min_infusion_bez_mob_f 0.000000 MS Tune

Elemental Composition Report:

Tolerance= 5.0 PPM / DBE:min = -1.5, max = 50.0

H
Element prediction: Off AN Boc
Number of isotope peaks used for i-FIT =5
NC™

Monoisotopic Mass, Even Electron Ions

451 formula(e) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-110 N:0-15 0:0-15 Na:1-1

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
303.2056 100.00 303.2048 0.8 2.6 3.5 6734 nl/a n/a C16 H28 N2 O2 Na
712 Bazulis BAZ-73
HRMS_2021_04_350 204 (0.620) Cm (201:209) 1: TOF MS ES+
303.2056 7.34e5
100+
BQ_
247.1426
304.2085
164.1442245.0796
(O p e o L B B B S B S B B I R B RS R R AR Bl 1172
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes instittts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7
ESl+ Cone, V: 40

Sample:
HRMS 2021_04_335 713 Bazulis BAZ-80
MS POS RES 4min  ACN_Form_5-98_040_4min  1:B6 1.000000

Elemental Composition Report:

Tolerance = 5.0 PPM / DBE:min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron Ions

252 formula(e) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-110 N:0-15 0:0-15

MS Tune

O/xNHZ
MeO__ ..
Tl

O

LC: Acquity UPLCH-Class Column:

Col#66

Acquity UPLC BEH C18
2.1x50mm, 1.7um

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
214.1814 100.00 214.1807 0.7 3.3 1.5 1157 n/a n/a C12 H24 N 02
713 Bazulis BAZ-80
HRMS_2021_04_335 522 (1.496) Cm (520:531-(460:476+557:572)) 1: TOF MS ES+
197.1550 7.00e5
1004
E 137.1337
| 573.2854
;Q_
1 214.1814 574.2870
11 L | l 15.1845 571.2061[> 52881
c I‘ll h g T T T T T ¥ T T T \l T T T T T T T T T T mlz
100 200 300 400 500 600 700 800 900 1000 1100



Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-5i Capillary, kV: 0.7 LC: Acquity UPLC H-Class  Column: -
ESl+ Cone, V: 40

Sample:

HRMS_2021_06_032 1117 Bazulis BAZ-95

MS_POS_RES_1min_infusion_bez_mob_f 0.000000 M5_Tune

Elemental Composition Report:

Tolerance = 5.0 PPM ( DBE: min = -1.5, max = 50.0 NHZ
Ekement prediction; OfF O
Mumber of isctope peaks used for i-FIT = 5
Maongisotopic Mass, Even Electron lons OMe
96 formu lale) evalumted with 1 results within limits (up to § chosest nesults for each mass)
Eberments Used:
Cof=100 H 01100 No0=5 e (-5 Naz -l
Mass RA Cale, Mass mDa  PPM DBE  RFIT  MNorm  Confl%) Formula
222.1475 10000 2221470 0.5 23 1.5 309 na ' CI11 H21 N O2 Na
1117 Bazulis BAZ-35
HRMS_2021_06_032 244 (0.735) Cm (236:248) 1: TOF MS ES+
100 2221475 Tdded
1251178
=]
I 5231488
4612487
367 9291 ° ’
S 0 P I A 8201 2 essadz iz

100 200 300 400 500 600 o0 BOO ann 1000 1100



Elemental Composition Report Page 1

NH>
Single Mass Analysis
Tolerance = 5.0 PPM [ DBE: min = -1.5, max = 200.0 (@) N
P \
Element prediction; Off o~ 7(\0
Number of isotope peaks used for i-FIT =5 o)
Maonoisolopic Mass, Even Electron lons
200 formula(e) evaluated with 1 results within limits {all results (up to 1000) for each mass)
Elements Used:
C:0-B0 H:0-150 N:0-10 O:0-10
3199 Bazulis BAZ-236 OSIFOKL-MS
Synapt GZ-5i
HRMS_2022_05_B72 472 (1,354) Cm (468:476-{512:521+431:434)) 1: TOF MS ES+
G.21a+005
100 224 1267
2281214
" 2061393
2291244
o, 127.0372 1RITH 4560418 1701179 188.1265 207.1425 v 258.0650 2790845 2970644
T T T T T ] T L T T T T T T T T T T T T T T ' T L] T T T T T T ] T T T T l’-
120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 27 280 290
Minimum: -1.5
Maximum: 2.0 5.0 200.0
Mass Calc. Mass mDa FEM DEE i-FIT Norm Conf (%) Formula
202.144% 202.1443 0.3 1.5 1.5 iB6.2 n/a n/a C10 H20 W a3
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 mDa [ DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

114 formulaie) evaluated with 1 results within limits {up to 5 closest results for each mass)

Elements Used: NH
C: 0-140 H:6-250 N:0-10 O:0-10 2

1670 Bazulis BAZ-132 LOSUFOKL-MS
04-Oct-2021 NC Synapt G2-5i
HRMS_2021_08_537 506 (1.453) Cm (502:512-532:567) 1: TOF MS ES+
49324008

100 164.1447

u,

165.1472
0 B1.0680 1050702 1220868  147.1171 || 181470z 2031522 224.1640 2640020  280.0663305.1673
NN - E LS D LU SR - oLt A - £ 2201 T
100 120 140 160 180 200 220 240 260 280 300

Minimum: -1.5
Maximum: 3.0 10.0 50.0

Mass Cale. Mass mDa FFM DBE Conf (%) Formula
181.1702 181.1705 =0.3 =1.7 2.5 n'a 11 H21 M2



Elemental Composition Report Page 1

N,Boc
Single Mass Analysis H
Tolerance = 3.0 mDa / DBE: min = -1.5, max = 50.0 \/O\n/\o
Element prediction: Off o
Number of isotope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
218 formulaie) evaluated with 2 results within limits {up to 5 closest results for each mass)
Elements Used:
C: 0-140 H: 6-250 MN:0-10 O:0-10
1668 Bazulis BAZ-129 LOSIFOKL-MS
01-0c1-2021 Synapt G2-Si
HRMS_2021_08_536 541 (1.554) Cm (527:548-425:480) 1: TOF M5 ES+
5.77e+005
1231172
oo 2651731
g 2441910
2151257
B1.0704 1241207 245 194n | 2671763
67 0548 g5 opgy 104.0705 | 7 140,147 1841433 2131137 | o2 pes 289 164“304.1%321
' LA T T T T T T T Ml T T T T T T T TT T T T T T T T T
B0 B0 100 120 140 180 180 200 220 240 260 280 300
Minimums: -1.5
Maximums 3.0 10.0 50.0
Mass Calc., Mass mDa FFM DBE Conf (%) Formula
244.1910 244.1813 -0.3 -1.2 1.5 30,66 Cl3 H2E N 03
244.1884 2.4 3.8 2.5 3.34 ©9 H22 N7 ©
Elemental Composition Report Page 1
NH,
single Mass Analysis m
Tolerance =3.0mDa / DBE: min = -1.5. max = 200.0 Me2N~g
Element prediction: Off J%
Number of isotope peaks used for I-FIT =5
Monoisotopic Mass, Even Electron lons
214 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:580 H:5100 N:0-20 0O:020 S:141
2480 Bazulis BAZ-186 OSI/FOKL-MS
Synapt G2-5i
HRMS_2022_03_088 4586 (1.398) Cm (483:491-456:474) 1: TOF MS ES+
1.10e+006
10 263.1794
2461528
% 137.1324 182.1904
21.0705 - - 264.1815
1 | 1381360 | 1831933245137 3491813 371 o745 1290337 7450052 4671571
T T miz

L A i R B Rk Rk A VAl R Ll i W LM A L A R R i i R i Wk ik Al G Rk W Ll ikl A i ek Wl
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 480 500

Minimum: -1.5

Maximum: 3.0 20.0 200.0

Mass Calec. Mas=s mDa EEM DEE i-FIT Norm Conf (%) Formula

263.1794 263.17853 0.1 0.4 0.5 337.0 4.283 1.38 ClZ H27 N2 Q2 8
263.176¢ 2.8 10.6 1.5 332.7 0.014 3S8.62 CB HZ3 N8 S



Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM | DBE: min = -1,5, max = 200.0
Element pradiction; Off

Number of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron lons

232 formulaie) evaluated with 1 results within limits {all results {up to 10030) for each mass)
Elements Used:

C:0-B0 H:0-150 N: 010 O: 010 511

3194 Bazulis BAZ-220

HRMS 2022 05 662 485 (1.395)

100 168.1753

2321378

ay, a¢9.1ﬁd1

1371328
138.1362

81.0704
05.0858 1681761

o, 690704 2051391 271.1458 287.1182

P

Page 1

OSIFOKL-MS
Synapt G2-5i

1: TOF MS ES+
1.18e+006

371.0530
3570602 413.019
L eirmmren ey e

A LR a i L L L L L e e L L e Ll iR e
Gl a0 1w 120 140 160 180 200 220 240 260 280 300

Minimum:
Maximum:

1.5
0 200.0

Mass Calc. Mass mDa FFM DBE i-FIT Norm Conf (%]

24%.1641 24%9.1637 a. nfa

Elemental Composition Report

OH

Single Mass Analysis N

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 200.0
Element prediction: Off
Number of isotope peaks used for I-FIT = 5

Monoisotopic Mass, Even Electron lons

408 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-80 H:0150 N:0-10 0O:0-10 F: 141
3200 Bazulis BAZ-233
HRMS_2022_05_674 586 (1.677) Cm (586:592-527-537)

340.1933

3542087

135.0714 398.1982

196.0765  236.1454 2736707 322.1816

c11 H25 w2 o2

450.2095

T TPr [ TP A [ TP rrrey
320 340 360 380 400

Formula

Page 1

NM
O\O/\H/OEt
(¢}

OSI/FOKL-MS
Synapt G2-5i

1: TOF MS ES+
8.687e+006

495.2883 547 5700

Cl% H23 N5 F

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Minimum: -1.5
Maximum: 2.0 5.0 200.0
Mass Calc. Mas= mDa EEM DEE i-FIT Norm Conf (%) Formula
340.1533 340.15837 -0.4 -1.2 10.5 5259.7 0.170 84.36
340.1524 0.5 2.6 3.3 531.3 1.855 15.64

Ccl8 HZ27 N C4 F



Elemental Composition Report o Page 1

H
F N
Tolerance = 3.0 mDa [ DBE: min = -1.5, max = 50.0 m
Element prediction: Off CN

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

1132 formula(e) evaluated with 9 results within limits (up to 5 dosest results for each mass)
Elements Used:

C:0-140 H:6-250 N:0-10 O:0-10 F:0-3

1671 Bazulls BAZ-135 LOSUFOKL-MS
30-Sep-2021 Synapl G2-Si
HRMS_2021_09_480 543 (1,658) Cm (541:552-581:600) 1: TOF M5 ES+
B.31e+008

319.2180

1

1380719 196.0826 320,220
118.0858 207.0089 239.0889 273.1674 3212238 12N 4o 7568 4537857 509.2028
60 a0 100 120 140 160 B0 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

91,0546
5,

Minimums: 80, 00 -1.5

Maximum: 100.00 3.0 10.0 50.0

Mass BA Calc. Mass mbha FFEM DRE Confi{%) Formula

319%.2190 100.00 319.2186 0.4 1.3 6.5 0.11 19 H28 N2 O F
319.219%7 -0.7 -2.2 2.5 98,70 Cle H2Z% MZ 02 F2
319.2182 0.8 2.5 -0.5 0.01 C% HZ6 WB © F3
319.2174 1.6 5.0 10.5 .00 c22 H27 N2

319.2208 -l.& =5.0 2.5 0.18 Cll H2Z27 N8 O3



Latvijas Organiskas sintézes institlts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: Acquity UPLCBEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:

HRMS 2021_04_301 700 Bazulis BAZ-86
MS_POS_RES 4min ~ ACN_Form_5-98_040_4min 1:C8 1.000000 MS_Tune Col#66

Elemental Composition Report: OH
H
N

Tolerance=5.0 PPM / DBE:min = -1.5, max = 50.0 F
Element prediction: Off
Number of isotope peaks used for i-FIT =5 -.,/l ]/OMe

Monoisotopic Mass, Even Electron Ions [e)
657 formula(e) evaluated with 2 results within limits (up to 5 closest results for each mass)

Elements Used:

C:0-100 H:0-110 N:0-15 0:0-15 F:1-1

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
352.2305 100.00 352.2293 1.2 3.4 -1.5 5652 8855 0.01 C5H27N13 04 F
352.2288 1.7 4.8 5.5 5564 0.000 99.99 C20H3INO3 F

700 Bazulis BAZ-86
HRMS_2021_04_301 610 (1.748) Cm (610:623-534:559) 1: TOF MS ES+
100+ 352.2305 7.50e6

il 353.2338

] 156.0836
1 354.2364

m/z

T T T T T T T T T E T h T
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: Acquity UPLCBEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:

HRMS 2021_04_303 701 BazulisBAZ-87
MS_POS_RES 4min ACN_Form_5-98_040_4min 1:D,1  1.000000 MS Tune Col#66

Elemental Composition Report: OH

H
Tolerance=5.0 PPM / DBE:min = -1.5, max = 50.0 F X N
Element prediction: Off |
Number of isotope peaks used for i-FIT =35 N/ ",,]/OMe

Monoisotopic Mass, Even Electron Ions

642 formula(e) evaluated with 2 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-100 H:0-110 N:0-15 0:0-15 F:1-1

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
353.2244 100.00 353.2245 -0.1 -0.3 -1.5 503.5 9459 0.01 C4H26N14 04 F
353.2240 0.4 1.1 5.5 494.0 0.000 99.99 C19H30N20O3F

701 Bazulis BAZ-87
HRMS_2021_04_303 555 (1.593) Cm (554:566-521:538)
100 353.2244

1: TOF MS ES+
1.54e6

%

157.0781

1139.0672 354.2268

158.0809 355.2297

O e B B e L L s B s e e e pan s p el 1174
100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes instituts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-S/ Capillary, kV: 0.7
ESl+ Cone, V: 40

Sample:

HRMS_2021_06_185 1182 Bazulis BAZ-98

M5_PO5_RES_4min ACN_Form_5-98_040_4min 1:C3  1.000000 M5 _Tune
Elemental Composition Report:

Tolerance = 50 PPM /[ DBE: min = -1.5, max = 50.0

Element prediction: Off OH
MWumbser of is.mopv: rnz:aks used for i-FIT = 3 E

Monoisotopic Mass, Even Electron lons

405 formulale) evaluated with 1 results within limits (up to 5 closest results for each mass)
Elerments Used:

Co0-100  H 0120 M:0-10 O:0-10 F:1-1

ZT

LC: Acquity UPLC H-Class  Column: Acquity UPLC BEH C18

2.1x50mm, 1.7pum

Colites

o
KN

OMe

Mass R Cale, Mass mDa PPM DBE FIT  Norm  Confl%) Formula
I3R 2140 10000 3382131 09 2.9 5.5 1697  nla n'a CI9H29N O3 F
1182 Bazulis BAZ-98
HRMS_2021_06_185 591 {1.696) Cm (591:583-539:553) 1: TOF MS ES+
100 J36.2140 3.92e5

ﬁ {

156,0824 339.2150
1 183.1380 3522288
o B U Y S A RS SN iz
100 200 aoan 400 500 G600 TOo B0 a0 1000 1100



Latvijas Organiskas sintézes institits
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-8/  Capillary, k\V: 0.7 LC: Acquity UPLC H-Class  Column: Acguity UPLC BEH C18
ESk+ Cone, V: 40 2.1%50mm, 1.7pm
Sample:

HRMS_2021_06_507 1278 Bazulis BAZ-103

M5_POS_RES_4min  ACN_Form_5-98 040 _4min  1:D,5 1.000000 M5_Tune Coltss

Elemental Composition Report:

Tolerance = 50 FPM ¢ DBE: min = -1.5, max = 50.0 ?J)\
Ekement prediction: CHT OH o OMe
MNumber of isotope peaks wsed for i-FIT = 5 H

F. N N
Monoisotopic Mass, Even Electron lons \(j/k/
303 formulale) evalumted with | results within lmits (up to 3 closest results for each mass) Pz
Ekements Used: N

Cob-100 H:0-120 M:0-11 i 0-15 F: 1-1

Mgz RA Cale. Mass mDa  PPM DBE  RFIT  MNorm  Conf{%) Formula
3392001 100,00 3392084 0.7 21 55 4760 nia n'a CIZ H2BEMN2Z O3 F

1278 Bazulis BAZ-103

HRMS_2021_06_507 538 (1.546) Cm (538:543-510:519) 1: TOF MS ES+
3392091 1.1206
100
= 157.0770
| 1309.0880
= 340,216
1 L~
-123.0503 163.1386 341.2147
] ! ¢ miz

100 200 300 400 500 600 700 800 900 1000 1100



Elemental Composition Report Page 1

o]
“\O\)J\OEt

Tolerance = 3.0 mDa [/ DBE: min = -1.5, max = 50.0 OH
Element prediction: Off F
Number of isotope peaks used for i-FIT =3

ZT

Monoisotopic Mass, Even Electron lons

1512 formula{e) evaluated with 9 results within limits (up to 5 dosest results for each mass)
Elements Used:

C: 0-140 H:8-250 N:0-10 O:0-10 F: 0-3

16565 Bazulls BAZ-131 LOSIFOKRL-M3
A0-Sep-2021 Synapt G2-Si
HEMS_2021_09 486 553 (1.587) Cm (552:557) 1: TOF M5 ES+
1.4Ge+007
1 3822408
3852431
1380721 1560828
o 96.9616 1941181 2628592 57q ngap  301.0734 300.2234) 394 2454 4537832 491_2715503.205;'2
T T T T T T T T T T T T T T T T T T T T
50 75 100 125 150 1¥5 200 225 2500 275 300 325 350 3F5 400 425 450 475 500 525
Mindmum: 80,00 -1.5
Maximums 100,00 3.0 10.0 0.0
Mazs Eh Calc. Mass mba EEM DBE Conf (%)} Fermula
82,2408 100,00 382,2407 0.1 0.3 10,5 0.44 C22 H2% NG F
382.2405 0.3 0.a 1.5 0.90 Cl& H34 N 05 F2
382.2414 -0.6& ~-1.6 1.5 n.51 C13 HiZ NT 06
382.2418 -1.0 -2.6 6.5 85,92 (19 H3D N5 O F2
382.2394 1.4 3.7 5.5 2.24 C21 H33 N D4 F
Elemental Composition Report o Page 1
o M
, OH o OEt
Tolerance = 3.0 mDa / DBE: min = -1.5, max = 50.0 F H
Element prediction: Off A
Number of isotope peaks used for i-FIT = 3 | _
N

Monoisotopic Mass, Even Electron lons

341 formula(e) evaluated with 3 results within limits {up to 3 closest results for each mass)
Elements Used:

C:0-B0 H:0-120 MN:0-5 0O:0-5 F:0-1

1895 Bazulis BAZ-155 OSIFOKL-MS
16-Now-2021 Synapt G2-Si
HRMS_2021_11_215 510 (1.463) Cm (510:517-(481 :4BB+533:538)) 1: TOF MS ES+
2.15a+006
100 383.2349
Uy
157 0776 384.2375
. 138.0668_ 1580801 3302275 | 3652308 520.2635?52'3236 953.3416 T59ATT1  goccigp  posgazg 1050.5935 Ild.!].ﬁd:gz
T e e e e e T e T e e e e e e e e e
100 200 300 400 500 GO0 FOO 80O 00 1000 1100 1200
Minimum: Q0. 00 -1.5
Maximum: 100,00 3.0 10.0 50.0
Mass RA Calc. Mass mDa FEM DEE Conf (%) Formula
383.2349 100.00 383,2346 0.3 0.8 5.5 24,88 C©20 HIZ2 M2 04 F
383.2335 L.4 3.7 9.5 q.97 ¢23 H31 Mz 03
383.2375 =2.6 -6.8 13.5 b.16 C28 H31 O



Elemental Composition Report OH Page 1

F N
Single Mass Analysis
Tolerance =3.0mDa / DBE: min=-1.5 max = 200.0 m.,, _NMe,
Element prediction: Off //S\\
Number of isotope peaks used for I-FIT = 5 00

Monoisotopic Mass, Even Electron lons

2345 formula(e) evaluated with 12 results within limits (up to 5 closest results for each mass)
Elements Used:

C:580 H:5100 N:0-20 0O:020 F:0-3 S:141

2481 Bazulis BAZ-191 OSIFOKL-MS
Synapt G2-Si
HRMS_2022_03_090 572 (1.639) Cm (572:577) 1: TOF MS ES+
4.47e+006
10 401.2288
%o 402.2314
R 969618 128.9520 }56-0325 1941180  262.8589279.0944 301.0763 339 gg7 3992117[ 404 9989 4537857 4797083 !
e ] ] e L e LM Bl el e L A B Wl At ) bl Nl ) A i L b Wk Bl sl ) w4
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 350 400 420 440 460 430 500
Minimum: 80.00 -1.5
Maximum: 100.00 3.0 20.0 200.0
Mass RA Cale. Mass mDa PEM DEE 1-FIT Norm Conf (%) Feormula
401.2288 100.00 401.2274 1.4 3.5 4.5 1250.2 5.63% 0.3¢ CZ20 H34 N2 O3 F 3
401.225%%9 -1.1 -2.7 5.5 1244.5 0.401 66.54 218 H31 N6 F2 3
401.225%5 -0.7 -1.7 0.3 1247.5 2.9%27 5.3¢ 12 H33 N8B 05 3
401.22393 -0.5 -1.2 2.5 1261.1 16.581 0.00 Cé HZ6 N18 F S
401.228¢6 0.2 0.5 0.5 1245.8 1.25%7 27.35 <17 H35 N2Z 04 FZ2 S

Elemental Composition Report OH Page 1
H
F N N
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 200.0 | _ ) NMe
Element prediction: Off N S
Number of isotope peaks used for I-FIT = 5
Monoisotopic Mass, Even Electron lons
684 formula(e) evaluated with 4 results within limits (up to 3 closest results for each mass)
Elements Used:
C:050 H:0100 MN:05 0:05 F: 01 S:041
2855 Bazulis BAZ-210 OSIFOKL-MS
Synapt G2-5i
HRMS_2022_04_423 537 (1.543) Cm (537:541-506:511) 1 TOFSEDSeEUSDJrB

402.2234

%
’ 1400513 403 2256
1120558 157.0777 2682023 3590834  379.2024 440 1776 539.2509 571-2597 6584017700 4512
50 100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: 50.00 -1.5
Maximum: 100.00 3.0 5.0 200.0
Mass RL Calc. Ma== mDa EEM DBE 1-FIT Norm Conf (%) Formula
402.2234 100.00 402.Z227 0.7 1.7 4.3 258.2 0.000 95.9% C1% H33 N2 03 F 8
402.2233 0.1 0.2 13.5 1o008.2 $.5%52 0.00 CZ27 HEZS N © F
402.2222 1.2 3.0 17.5 1005.4 11.185 0.00 <30 HZ28 N



Elemental Composition Report OH Page 1

H
F. N
Single Mass Analysis m H
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 200.0 ST

Element prediction: Off 5%
Number of isotope peaks used for I-FIT = 5

IMonoisotopic Mass, Even Electron lons

419 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-80 H:0-150 MN:0-10 ©:0-10 S: 11 F: 141

3195 Bazulis BAZ-224 OSIFOKL-MS
Synapt G2-5i
HRMS_2022_05_664 585 (1.675) Cm (585:592-(519:532+670)) 1: TOF MS ES+
5.04e+008

10 387.2120

419.2474
420.2431

188.1178 479 2633523 2599

135.0714.156.0822 341.2260 606.3578 B71.3795715.40082

mfz

100 150 200 250 300 350 400 450 500 E50 600 650 700
Minimum: -1.5
Maximum: 2.0 5.0 200.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
387.2120 387.2118 0.2 0.5 4.5 886.7 n/a n/fa c1l9 H32 N2 03 § F
Elemental Composition Report oH |, Page 1
. . F N
Single Mass Analysis | A H
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 200.0 _ . _N
Element prediction: Off N S0

Number of isotope peaks used for I-FIT =5

Monoisotopic Mass, Even Electron lons

429 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-80 H: 0150 N:0-10 O:0-10 F:1-1 S:1-41

31596 Bazulis BAZ-227 OSI/FOKL-MS
Synapt G2-Si
HRMS_2022_05_666 541 (1.554) Cm (541:545-(573:581+507:512)) 1: TOF MS ES+
2.65e+006
1004 388.2083
%_: 410.1899
1 349.2295 :
o1 139086857 P77 2121818 3343975 | | [e11921 5252859569 31486133399 6882691 742.9800.
LA AR LA LAY LALLN LS LR AR R LALS RALAN LGRS MRS UL RALLY LARLE RAALYRARES RARAN LARES LAY RALE) RELAY LALESEAREN LAY RARA]
100 150 200 250 300 350 400 450 500 550 600 650 700
Minimum: -1.5
Maximum: z.0 5.0 200.0
Mass Cale. Mass mDa PEM DBE i-FIT Norm Conf (%) Formula

388.2083 388.2070 1.3 3.3 4.5 483.2 n/a n/a Ccl3 H31 N3 03 F 8



Latvijas Organiskas sintézes institts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: Acquity UPLCBEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:
HRMS 2021_04_337 714 Bazulis BAZ-88
MS_POS_RES 4min ACN_Form_5-98_040_4min 1:B7 1.000000 MS Tune Col#66
Elemental Composition Report:
OH
H
F. N

Tolerance=5.0 PPM / DBE:min = -1.5, max = 50.0

Element prediction: Off
Number of isotope peaks used for i-FIT =5 oy ]/OH

Monoisotopic Mass, Even Electron Ions [e)

607 formula(e) evaluated with 2 results within limits (up to 5 closest results for each mass)

Elements Used:

C:0-100 H:0-110 N:0-15 0:0-15 F:1-1

Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula

338.2140 100.00 338.2136 0.4 1.2 -1.5 1022.1 15.676 0.00 C4H25N13 04 F
3382131 0.9 2.7 5.5 1006.4 0.000 100.00 C19H29N O3 F

714 Bazulis BAZ-88

HRMS_2021_04_337 555 (1.592) Cm (555:566-527:537) 1: TOF MS ES+
100+ 338.2140 7.11e6
BQ_
339.2174
156.0832
340.2197
m/z

= .
100 200 = 300 = 400 = 500 = 600 700 800 . 900 = 1000 1100




Latvijas Organiskas sintézes instittts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-Si Capillary, kV: 0.7 LC: Acquity UPLCH-Class Column: Acquity UPLCBEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:
HRMS 2021_04_339 715 Bazulis BAZ-89
MS _POS_RES 4min ACN_Form_5-98 040_4min 1:B,8 1.000000 MS Tune Col#66
Elemental Composition Report:
OH |,
Tolerance =5.0 PPM / DBE:min = -1.5, max = 50.0 F N
Element prediction: Off N
Number of isotope peaks used for i-FIT =5 | _ ) OH
N
Monoisotopic Mass, Even Electron Ions ﬂ/
593 formula(e) evaluated with 2 results within limits (up to 5 closest results for each mass) o
Elements Used:
C:0-100 H:0-110 N:0-15 0:0-15 F:1-1
Mass RA Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
339.2090 100.00 339.2089 0.1 0.3 -1.5 915.7 9.448 0.01 C3H24N14 04 F
339.2084 0.6 1.8 5.5 906.2 0.000 99.99 C18 H28 N2 O3 F

715 Bazulis BAZ-89

HRMS_2021_04_339 509 (1.461) Cm (509:517-489:498) 1: TOF MS ES+
339.2090 2.74e6
100+
b 157.0785
] 130.0676 340.2121
158.0810 341.2146
[0 Baa T T L T T T T T T T T T T miz

100 200 300 400 500 600 700 800 900 1000 1100




Latvijas Organiskas sintézes institdts
Fizikali organiskas kimijas laboratorija

MS: Waters Synapt G2-5/ Capillary, kV: 0.7 LC: Acquity UPLC H-Class  Calumn: Acqguity UPLC BEH C18
ESl+ Cone, V: 40 2.1x50mm, 1.7um
Sample:

HRMS_2021_06_340 1228 Bazulis BAZ-100

MS5_POS_RES_4min  ACM_Form_5-98_040_4min  1:8,2 1.000000 MS_Tune Colitee

Elemental Composition Report:

Tolerance = 5.0 FPM / DBE: min = -1.5, max = 50.0 ”\
Ekement prediction: Off OH Y
Mumber of isotope peaks wsed for i-FIT = 3

OH

Mongisotopic Mass, Even Electron lons

440 formulaie) evaluated with 1 results within lmiis (up to 5 closest results for each mass)
Ekements Used:

C:0-100 H:0-120 N:0-10 O:0-15 F: 1-1

Mlass A Cale, Mass mDa  PPM DBE  FIT  Norm  Confi%) Formula
324 1980 10000 3241975 0.5 1.5 55 7792 nfa n'a CIEH2ZTNO3F

1228 Bazulis BAZ-100

HRMS_2021_06_340 524 (1.502) Cm (524:528-300:505) 1: TOF M3 ES+
100 324.1980 263e6

138.0721 ;25.2012




Latvijas Organiskas sintézes institats
Fizikali organiskas kimijas laboratorija

MS5: Waters Synapt G2-5/ Capillary, k\V: 0.7 LC: Acquity UPLC H-Class  Column:

ESl+ Cone, V: 40

Sample:
HRMS_2021_07_023 1291 Bazulis BAZ-104
M5_POS_RES_dmin  ACN_Form_5-38_040_4min  1:R7  1.000000 M3_Tune

Elemental Composition Report:

Tolerance = 50 PPM ¢ DBE: min = -1.5, max = 50.0
Elberment prediction: Off
MNumber of isotope peaks used for i-FIT = 5 F N

OH

Monoisotepic Mass, Even Electron lons Pz
464 formulafe) evaluated with 1 results within lmits (up te 5 closest results for each mass) N
Ebements Used:

Co0=-100 H:0=1200 WN:0-11 e 0=15 F: 1-]

Acquity UPLC BEH C18
2.1x50mm, 1.7um

Colttee

\‘\\

L

OH

Mass RA Calc. Mass mDa PPM DBE  #FIT  Norm  Conf{%)
3251919 10000 3251927 -0.8 -2.5 5.5 1022 n/a n'a

Formula

CITH26 N20O3 F

1291 Bazulis BAZ-104

HRMS 2021 07 _023 496 (1.425) Cm (495:408-473:484) 1: TOF MS ES+
3251919 9.91ed
100
1570771
| 130.0863
| =,
26,1953
o | — | miz
100 200 300 400 500 GO0 00 300 900 1000 1100



Elemental Composition Report

Tolerance = 5.0mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

316 formula(e) evaluated with 3 results within limits (up fo 2 best isotopic matches for each mass)

Elements Used:
C:0-80 H: 0100 M. 0-5 0:0-5 F:0-1

1758 Bazulis BAZ-136
20-0e1-2021

HRMS_2021_10_274 534 (1,535) Cm (534:541-(486:402+578:584))

1

138.0?15 1560827

o Page 1
Ko
OH |, ~ \)J\OH
F. N
OSIFOKL-MS
Synapt G2-5i
1: TOF MS ES+
5. 22e+008
354 2084
3552119

0.181,069691.0548 _157.0853 2121191 2731320 324.1982 | 3562139 4122141 4s3.1zsp fTOTTIRR0TEAEE
LR L L L AL L L o AL R L L N L IR N L LI L AL UL LEL LR N RLEL IR
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Magistra darbs ,,Atvasinatu cikloheksanu staturo$u f-aminospirtu sintéze” izstradats
Latvijas Organiskas sint€zes institiita.

Ar savu parakstu apliecinu, ka pétijums veikts patstavigi, izmantoti tikai taja noraditie
informacijas avoti un iesniegta darba elektroniska kopija atbilst izdrukai.
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