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SUMMARY

This dissertationis focused onthe preparationthe study of catalytic activity
andtheapplicationof immobilized catalysts based of(jyridin-2-yl)imidazolidine-4-thiones.
Thework consists of theoretical arekperimental part.

The theoretical part is devoted ttee enantioselectiveatalyss for asymmetric Henry
reactionbased onchiral copper complexes, especiatlye coppefll) complexes of chiral
imidazolidin-4-ones and theirmodification into recyclable forms of catalysts. Further
thetheoretical part also summarizéise previously described method$ preparation of
thenatural sphingoid basé&sClavaminol A and Xestoaminol C.

The experimental part of the dissertation describes the prepasatiorhareterization
of target chirabf 2-(pyridine-2-yl)imidazolidine4-thione ligand<i 5. Further,the mppe(ll)
complexes of the prepared imidazoliddihiones2i 5 were studied ashe homogeneous
enantioselective catalysts for the asymmetric Henry readtiovas found out, that many of
these catalystafford 2nitroalcohols with high enantioselectivity (tp97 % ee).

Further,theimidazolidine4-thione ligandfa and2b (prepared irmy diploma thesis)
were anchored to commercially available swellablysigrene supports (Merrifield' resin
and JandaJB! resin). The subsequent reaction thfesemodified polymers with copper(ll)
acetate gave the recyclable forms of catalyéesresp.11b and12aresp.12b. Their catalytic
activity, enantioselectivity and recyclability were studied in Henry reactiomas foundout,
that the immobilized catalystslaresp.11b and12aresp.12b can be considered as high
efficient catalytic systems for asymmetric Henryctean, which canbe easly and manifold
recycled The imidazolidined-thione ligands3a and 3b were also anchored to the selected
polystyrene support andafter coordination of copper(ll) acetate were studied ths
heterogeneous catalysts for tmymmetric Henry reactiokunfortunately, the recyclability of
these catalysts3ab was evaluated as insufficient due to their low stability.

Another part ofthis dissertation describeghe utilization of the most efficient
enantioselective catalyst®or asymmetric Henry reactiordevelogd within this work

for thepreparation of all stereomers above mentionedphingoid bases.e. Clavaminol A

el
Xe



and Xestoaminol CThe concise synthetic method for the preparation of the individual
stereomers of those -@&ninoalcohols in high enantiomeric purity was established.
Subsequently, cytotoxic activity ¢iieindividual stereomers was tested and evaluatédun

selected cancer cell lines.

KEYWORDS

Henry reaction; Imidazolidind-thione derivatives; Enantioselective catalysis; Recyclable
catalyst;2-Aminoalcohols Sphingosine derivatives; Clavaminol A; 3teaminol C
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aenantiosel ekt i vi Riaomer@br. 29.@ v & Qemdritoselektivipiylo
d 0 s a ¢ adifikac? ligandy a tov pozi@ c6ha6 HBINOLu.Zaveden2 niCNresp.pi n"
EttSi Cildb gl o ke zvh@adi%.Fodnot ee

: v T
M *
o
O“"||_“\\O\M COI“'L‘\\ ~M
o” Yo7 = 1o
I _O | (0]
M M/
) (LU *
R

O L=la M=Li R=H, OTES

R

Obr.22Shi basaki ho katalyz8tor

Aut ory navr ¢ eraakcepnteecdhpaonki | $Saimss, h ajrei Keiwlekua t i «
La-Li-(R-B1 NOL chov§ jako akewivsig ¢ @ Bk MO k& teiny a
vkombinacisal kal i ckT m kevethopyakb&§Be, kteVY&nidlkebT
kompl ex podl|l ®h § Rkkl e@ofvialnmu & aéir ®ionylaov ou
uvol nMn2moal kohré¢ gile dorcd iz Slkc &PaNEYBIEt or u. (

RCH,;NO, L
i *
Li # o T~ |0
|\m 11, \ \H
Oll \\O\ . * / S Lt
* L Li 0) | (@)
| /O LI\ @/N:/
Li *® 07 ©
o — . 1+ O
OH O I~ R~
N * 0 Of} H
R G-)\O /’o"\O_H R
H /O—La---- :<
LI-O/(‘) \O\®_‘\
i N=\
* (0]
L © _

Sch@®uaar avdNpodobnT Henghloheakcek smad y z o v a nl@-LieBINOL § | n 2 mi

komplexy
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1. Pvod

Pro aymetrickou Henryho reakdobylavn 8 s| eduj 2y cihnulteat ec é |
enanti oskhethkt iPodiejichsffukturyjelzer o z d Iblganokatgt @ § B2 r y
37 biokatay z 8§ t8d¢%rakomplexyk ovwsGhi r 8l n2 hmej | agahbidy. poug?
vchirg8lnz2ch kovovich komplexech aplikovan]
jsou lanthanoidy?1:24:28:30.4 zinek 224348 kobalt[47'50 nikl 15453 chrom®°:545% am ) K9 23

46,56 84
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2. Teoretic

2Teorelt 8k §

21.Asymetri cks§ Henryho r komplexye mDida t a
vhomogenn2m prost Sed?2

Kompl exsc hmMEil n2smei Jaidgegmdeyz namnhDj g2 a ne
kataly z § tacsryymet r i ¢ Kk ® Hsd mroyk®o urpd sakt enjddm®n an adc2hk8yz
vitnNgkTm a vVysok® enanti osel ekrtelvaittilvu.nnDZ
kovsvT boi mhhml ait @dstnodtin | onty mRdhop®| svoyut v e Si t
koordim | n2 wa&t kil ms mno g g tak2om | | skagoiing P diaminy[8.9.61
61 imidazoly/%869  thiazoly/®®’8  aminosulfoxig,¥ Schi f f ov¥2™ Db §
aminoalkoholyi*676.7Td e r i v § t yP3"SpyridiByiWisochonaoiny!®8la  d.[&F4g 2

Chirsgln?2 oxazoliny pat S2 me z i nej vl zn
pkiat al T ze asynkdsahwkjl2c hv yrreiakkaj? 2. enéntioketektivty y t i
nej e HenrphSreakcialein ap SDikldMaldd er emRci , cykl opropa
ol efgidTjejich viznamu svnDd| 2 [PiRIBYFsew2nppu
Henryho reakci katalyzovano mRNnat T mi kompl exy (BOX) r §I
publikovali J B r g eankel.eReakce nitromethanu$ketoestery v $2 t o mn ovedty i T
kev z ni-hydroxggb-ni t roestewvT s NajkiTepygda ohdosageno
sterc-butylovou skupinof 77 93B87% ee) .

V roce 2003 studovali Evans a k o b sy nkea Hentylkz@eakce
substituov anritronhe tehlacheehry. d TJ ask o nkiaN hakotgpiex§tavo r 2
indaB OXu, t e dogsl-a@nenoindardaluusCu(©Ac)..Do reak| n2 smDsi
pSi d@ & dirboSuzakg tomu bylo o S2 praedalk ¢ 2 p rdJd3w egcemmrsienmnd b o ¢
deprotonaci nitroalkanuwaiistip S2 t amei §t o8 ¢ h @ m&do 4 .

Za zm2nku BOXlggndp Siopvrnalgye n v §2 u mo n eam& h ar
2-deoxyD-glukopyranosyHenryhor e a k ¢ ek a 1 &l H yrkamplexyt §) cone roi v § t
bisoxazolinu poskytovala2-nitroalkoholy vev 'y s o kT actl@ @ la g 9adsv i) or n ot
enantioselektivitof a § 9 9S c%h ®&med) 4.
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2. Teoretic

O ol
1J\ + R2CH,NO, L*-Cu" komplex - R
R H R

R' = alkyl, aryl; R> = H, CHj

o gy,

R= Ph i-Pr, Bn, t-Bu

15 mol % L*-Cu(OAc),.H,O 5 mol % L*-Cu(OAc), HZO 10 mol % L*-Cu(OAc),.H,O
37-67 % ee (S) 66-95 %; 87-94 % ee (R) 46-95 %; 77-99 % ee (R)
Evans a kol.[%! Evans a kol.[%] Reddy a kol.[t%

Sch®may br his®a zol i noy ®j ej gahdymNDNnat ® kompl exy byl

asymetrick® Henryho reakce

PravdDpodobnD nej obs &bplreg hgi2r 8d nh,e hjr @ ja ime
kompl exy jsou poasgretick o yeak& p &ad satlidnne jPr v n 2
asymetrickou Henryho reakk at al yzovanou nddWNinrl §i n 2kpopsedid iear
Araiakol.Ves v ® vy @& €dslyimet raintikn® vdd, | u graindlyfjalsiev a lo
jejich imobiliza@ nap ol yst yr e.no Bb h ungoesid $ 2vpjaidi pSipra
heterogenn2ch katalyz8torT neblfll o dosagenc

Fadcair limmimovTjerha | p Hamaddn? alS lu§t eska mo't
modi fi kWVeamahthosel erka§evin 2s vkdiralatid azteh D@3 k al o
spartein. Maheswaran a ko publikovali vi oce 2006 pr §ci kaval Tkz
asy metHenryhkr@akce s yugi t 2 m k-eparfeine CuGlakaj al yti c
mno ¢g st v fObr.T35.ATento komplex katalyzoval reakci nitrometharsr Tz n 1T mi
substituovanT mal i dradmatkilok T nai-h o & h 9 d $vkyasiaooklV Tmi
vit NGk asvalgbor nou en amt@7 % eepl cehk@mi&d i5t.ou (

Obr. 3. MNDNn a-spartekw mpl ex (1)

( -Sparteiro vi Kk obylploevxp B dp g i ktatpakdl 2Z|uo v ®h okrokue a k |
jedm®gnbyghlt ®z({RSa | met er ol pur, SHédflyleo rehkoeSgineterol
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2. Teoretic

pTsob2agakosba
nemoci. Opti mal i zac?2
aenantioselektivitou 95 % &)
Strukturou
di ami kt er ® |
mNDNnat T

S
Z €

mi

k 0 mglzamery 2-niraad KKy thtbd B[r ® m

adreongr ¢ ed @®yadgiTor8Binook & obstr

reak| n2Zniroalioloodsmd n iy k em| 7!
parteinov ®hpa a &d.RIaR Siipdrua vs é
p o(v)-aparteim.cHenryzoa e akak o gwnt al y z «

& $vtT Ibgokrun o L

enantioselektivitoug0r 96 % e (Sc h ® m§d 5 .

O ) L*-Cu' komplex OH
JU + R2CH,NO, » R2
R "H R
1 2 _ N02
R" = alkyl, aryl; R“=H, CHj3
N 20 mol % L*-CuCl,, TEA
th(‘\ 60-95 %; 73-97 % ee (R) \
N |f| Maheswaran a kol.[?] NH HN

\

5 mol % L*Cu(OAC),.H,0
92-99 %: 91-99,5 % ee (S)
Arai a kol.IB1]

Sc h®&may br aina®@nidn ov ®

Cl
10 mol % L*-Cu(OAc),.H,O

20 mol % L*-CuCl,, TEA] Cl
19-75 %; 90-98 % ee (S)

N
Canipa a kol.[®% 32-95 %; 85-93 % ee (S)
Kowalczyk a kol.[64
ljiegamdcdy mNDNnat ® komplexy byly v

Henryho reakce

Na n&sl eduj BSchmehaghe®mateud e(na Sa dcah idra8l|gm??
l i gandT, jejichg mDNn® nebo mNDNnat ® komp
Henryhoreakce
O L*-Cu'/Cu" komplex OH
+ R2CH,NO > 2
R1JJ\H e R’ R
R' = alkyl, aryl; R> = H, CHj4 NO

Aminoalkoholové derivaty

Ph

Sulfoxidovy derivat

H
N

7
’
“,

H

HO ..
Vs
S

N
) P
HO

5 mol % L*-Cu(OAC).H,0

64-83
Qin a

10 mol % L*-Cu(OAc),.H,0

%; 90-99 % ee (S)
kol.l77]

5 mol % L*-Cu(OAc),.H,0

8-88 %; 82-97 % ee (S)
Guo a kol .[78

78-90 %: 85-97 % ee (R)
Rachwalsky a kol.’"]
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2. Teoretic

Schiffovy baze
O
HO O
HO 5\ _CCls - f

OH N H
t-Bu !
10 mol % L*-Cu(OAc),.H,0 1 mol % L*-Cu(OAc),.H,O
10-95 %; 40-91 % ee (R) 42-99 %; 76-97 % ee (S)
tBu |Alkan a kol.[® Boobalan a kol.[3]

Salenové derivaty

)

-
>
-
-

NH HN
t-Bu
t-Bu OH HO
t-Bu

t-Bu t-Bu t-Bu
10 mol % L*-5 mol % Cu(OTf),.C7Hs 10 mol % L*-5 mol % Cu(OTf),.C7Hg
81-99 %; 91-98 % ee (R) 38-98 %; 88-96 % ee (S)
White a kol 8] Xiong a kol
Isochinolinové derivaty Pyridinovy derivat
/_O
4 &NH N /
i-Bu “i-Bu
5 mol % L*-Cu(OAc),.H,O 5 mol % L*-CuCl 5 mol % L*-Cu(OAc),.H,O
50-89 %; 75-91 % ee (S) 65-95 %; 40-90 % ee (R) 70-99 %; 44-98 % ee (S)
Rodig a kol.[8 Qiong Ji a kol.8% Blay a kol.[®]
Thiazolinovy derivat Imidazolovy derivat

\
m” Ph N/H_<\:]

g Ho Ph

10 mol % L*-CuCl 5 mol % L*-CuCl,.2H,0, DIPEA
68-94 %; 67-98 % ee (S) 78-96 %; 90-95 % ee (S)

Shi a kol.[’% Zhou a kol.168]

SchemmSehl ed chir,Bicmg chDNin® ameifo mNDNnat® kompl exy |j

asymetrick®Henryho reakce

2.1.1lmidazolidin-4-onov ® deri v§8ty
Na ®Dstavu organick® chemie a jti€booll e

pSedmhNtem pWPapkamui midazolinonovich deri veé
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2. Teoretic

p kiat adslyznee t rriecakifeccchce 2006 byl aNNN$irp rdewnd ria
aNN-bi dent 8§t nyticrhi dmay o(Olt.indg,n Tj ej i chg katal yti
st ud opvSemrgho rakci. Reakce 4itrobenzaldehydu si t r omet hanem k.
mNNnatT mi 4sopropytd-ensthyt2-gpyridin-2-yl)-4,5-dihydro-1H-imidazot5-0 n T
prob2zhaal danlT ch r eaksdicavevly s pk®@m?2 vék NHkakou
enantioselektivitou (do 19 %e)[°@

R[] R ~] R
N X N X N
o) 7 N o) N" o}
N N N

R = CHj, CH,Ph, CH,-2-Py, CH,CN, CH,CO,C,Hs, CH,CONH,

Obr.4. I midazol i npiopyr®a den® vifda yDOChT UPa

Byl o zj iNNtbDme,nt § elhiriidazolijnanyvdyitnv § S 2 konsplexy b i |
SCuChb, pSi|teyngo slkomp!l e xrgztokn &€ b § mBj 2mom o me r u
Naz 8§kl adhD sénugeéemow® anallzy byla stanover
komplexu 2(4-isopropytl 4-dimethyt4,5-dihydro-1H-imidazol5-on-2-yl)pyridinuvp e v n ® m
stavu Ko mp | ex j,sk adormeirma&| n?2 sf ®r ou mnDdi dosa
tetr agyami@l.a Tmi nj@em?T sd kovl apoosed cBmardus?2 k
atomy jsouvpodst avs8ch pyramidy. Zbyl ® at omy c
(Obr.5)°9J e pr avdDNp o ckdskenc®,i mgemmkro§mpM exu | i gand

nzzkou enantioselektivitu Henryho reakce.

Obr.5.ORTEP di agr am di mz(disopropyl-14dinmehyl-£ 5dinydro-1H-imidazol-5-on-
2-ypyridinu schl ori dem mNDNnatl m
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2. Teoretic

Vzhledemkneuspokvo] shvéedlaTml Tdgsageéagemizm2nin
mNDNnat T mi pyridinypil neixdya z oldyla nro&s[I, e d uj 2 c pravedend z k L
strukturnii madlyi Sk dyta$i® nipgridiR2-ylimidazolidin-4-o n, T
tedy deri va&t dm kpokd@umaja2z ol o v ®ydrdiza gpy@bR® mu <
6.).119192 D 2 ktgmu jsou tyto imidazolidind-ony m®n N r i g-didydrddH-g 2 1
imidazot5-ony ao | ek § v alda Im®2 t ejtee ® e 0 g e n by2 mohtoe rSti rspm
kezvi gen2 enanti ®katalytick® aktivity.

/\R1 /\R1

Fie Pl Vi

R'=H, CH3; R?2=H, CH,3

Obr. 6. 2-(Pyridin -2-yl)imidazolidin-4-o v ® | i gandy

Jako p ryv n 3y nhyelt -isqpomwy®-(pyridin-8-yl)imidazolidin4-o n o v ®
deri Vi8¢ lyniz2s1 oul eni na amindayityyslefiadvanougkbnfiiac 2
nast er eogennRmn a eXraminal,3-dimethylbutanamid a R)-2-amince3-
methylbutanamid.Kysele katalyzovanoudkn denz al n20c Remkmcéal kana
spyridin-2-karbaldehydm p $2 paxatyipyidiremby |l y pSi praveny odp
j ak o diastef@@zomd: Tut o smis byl o mogn® sep.
chromat ogr afz 2 sykoftibkd Imi§ <ith Btrdnsizomey. Abs ol ut n?2 k on
nast er e o geetrech? imidazolidind-onov®m cykl u byl a wurl en
strukt ur ARRNMR aNOESYyexparimeft!d

MRDNnat ® k dgpyridih-Z2yRipidaslidndonovi ch blyil ganw®e] v
pS2pad] mSiupeaklknyho prostSed2. Ve tSech
mNDNnat T  krmomgkiyseabkck® v or mn, a proto mohla b’
strukturam®.7dhal T za (

Obr.77.0RTEP di agr amy mh N n(pytidin e2lyl)inidazoljih -4-a 7 T 2
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2. Teoretic

Tyto m® N rkeo mp(pyedin-2-yl)irRidazolidind-o n T helsy ov8ny
enantiosel ektHerwhot ekt al g mB6 o v wmitomatmhuc h al c
Ob e ¢wvelMi vysokouenanticelektiviuvy kazovaly mDNnat &ang o mp
konfi @9d6wcer)Vp S2 paodili t 2 k omp |-eoxnlTcis-$moé mfaiz@u i
byl a povibrmzig@ma enan2503®)] Eeawviitasel ekt i
rovpBgt omntohsyt| o v ®pozackSuimpidaro§dind-o n o v ® h oU konyplexu u
imidazolidind-o n o v ®h o viei kahegdlum met hy !l ov § snkhuapenan a
vod2 kovI m s ub s pdakliésuenantiosetektivity na §aB @eekl

Viboremawmti o%ei ekbsvn¥ykazoval ysterchlky® mnh
2-(pyridin-2-yl)imidazolidin-4-ono v T ¢ h ' i gandT. U nej Y%l i nnDb
enant i pSehpttedukt T Heag yO02®be&n® | ze kons
enantioselektivitk at a |l y z § t -@yridin-2ayBimidegolidin4-@ nV[T znamnN ov |
substituce na ster eoglono*hoh codr tiroe cppSzigidnei vag
5. NapS2kl ad, k a tpaerii§ imfidazolidiy4-onutbenzybvoujskipingjsow
p on Nkm®dh N enanti os e’hielk oi gehve (smaoxwkhginal yg 8§t
si sopr opteico v i ynl sabstituenterwt ®t o PBozi ci

Der i vn8aetjyvysgg? kat aa egnantiosdiektivitobbaykltyi vd § loas st
jako katap$zgtavy brkd| ov®hd ®@nRrSametavotbudk t u
adrenergikun . EnanltiisofpeelecaTd egi t T m f plSe 6 oSiammpesuh e b
sni ¢guujsd edlnionnostNej ®pgdaant homBebhptyk w dos ac
p $io u gkormmptexu digandem o b s a h u j-térebtylovols skupinu (92 % ee)
aschemi ooKTtmMgkem p532 pBhdsibYr opy | derivs§tu by
prakticky st O\H\n(palelm«ﬁi&m@d%\ia%@%h(@nﬁ@ﬂ 7.

CHO M9N02
(0] EtOH —> HO
#\O L* Cu(OAc),

6 dni, 10 C

L= 7 H 4 H
L\ N L N o
=N =N
HN% fﬁ HN%

(76 %;90%ee (R)  (50%;92%ee(R)) (42 %;61%ee (R)) ©

S ¢ h @7rEnantioselektivitamND Nn at T ¢ h skwhbreptl ietx uFyridim-3-yd)imidazolidin-4-0 n T
ppiS2pprekur z o (RuSaln@droluv a
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2. Teoretic

2.2.lmobilizace enanti osekakal ym$it ol §zi MO N1
k o mp | 2dpyridin -2-yl)imidazolidin -4-onT

Zvli ge uveden®hmedvSyvpnltly VdBa bpllppS8da homoge
enantiosehektiyvBteh® dosahuj2 vibornlch vl
Henryho reakce. Jejichh | ame% T hbtHwobt 2 gng sepragaklar2e! 8
an e mo g n o sdcyklpce@ p dtho v n ®naptioselékii m 2kcaht a |l yj z28 tgoSrdJo u
nejenze k o n o mi ¢ k RdedzpahlEdudoadpua d T ¢ h e mincak Tgci hv optrno2c e
a vivoje udrgif¥®el nich technol ogi 2

PS2prava imobil i zov arobvgkie vukkaottavleynz2§t lo o Mo
kat al yzvétoodrnile mtas ? T2 and iol eem mo h@wmobigtani TX®® r
(napEslity, mesopor ®vy3okioui hkadaebtou sepédcinfoivalk
rozmBlDrem j@ -l rnyT nnoel b&os ¥, i & ¢ e depdankery ap Se d eovrggam i ¢ k
polymery!®d Dendrimey jsouv e | mi rozvdyklive® ®spi8agksynod def i n
gl obulsfuktorammhiJ edn8 se o rozpustn® nebo | §8st
mo gn® odsotzrtaorkiut pzo moc 2 8 jmd s (8 Initytp dnakijoraotekuly t r T
dostatel|l nhD vel je@jch paladggp?0 mua § n opdfletcd dpa kit ayckel , T
postupv y u g2vp&AdfpadnN nNRkterTch r oz,juaskton Tjcsho up onl:
funkcional i zovan ®&%%roal dya( eptohl yyl neenrgnl 2yckho Inyo)s.i | T
vieakl n2m plesnSede pSedevg?2m o-divisyib&reens k ®
jejnebfpgorng vihowadms® oi 2wlpaanecp ovida évask dckeo \
uspoS@gboginéjich pS2pmdht®on wiyalitéakt or ech.

| mobilizaci ligandu na palNy kepmd ymes ial |
kdy ukotvyge8hbr kaSeH snoanvounjeer Ttpverpestmm dz f i k a |
stratekgdy | e katalyz8tor palostt VSeerd n nat vpzom
reakchf unRhiskupn( napS. dWe®priviskeyySli ce obsahuj 2
skupiny) Nelzeobe n N ur | uved&nkcB gtrategi?2 mognwolsh
ukotven? katalyz8toru selydwpostens di fuimktadli ®2 v
bT vaj ?2 |l asto vyug2ef8hyr e nkepolynen al®is § uipn ®t
(Merrifieldova™ neboJandaJéM pr ys Rkp8boe obsahuj2c2 hydr o>
(napS. WangoaoKapoprymé&y&lime)strategie je ro
Obvykle d o ¢ h &za?| | kkreldra2 ydzo§ t oo pol y mer u dywjn@®vazbyS e d n
pS2tovenn®t rukt'8e | i gandu
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2. Teoretic

Zvige uvedeod ThHmylga v §zihowmbpgcehméaluy z §t
nab § 2-(pyridin-2-yl)imidazolidin-4-o n o v 1 ¢ h ,j daekréhgviSoteTh @ mt i oche | e |
katal yz8tor T asy mesttruidcokv@ntae 1 timplilieacer \épta KT b el h u
posl| edmikeclhi ka | et Imyp iy EjwhzieSkeontywennPz w ®) 2 c2

nosi | T.
Vjed®z p r v ns2tcuhd i 2 imbbilidaci 2(pyrdin-2-yl)imidazolidin-4-ono v T ¢ h
kat al wzysitgark® nosi | bl omethexypolykethydeodlykotp-paly(L-U

gl ut amov ®PEGP-PES&A) ny MONhat ®8hot o k-b-p&Aulybyl@ r u
pSipravena reakc?2 -b-RGAN ShQQL Quo(zQ bkl e ®EB
nakopolymer PEG-PGCu k o o r d i cnhoivr@gand) & to (2S5R)- resp. (2R59-5-
isopropyt5-methyk2-(pyridin-2-yl)imidazolidin-4-on. (Sth ® ma). BSi praven® k.
vyt v 8kScelloyi d@mé c empaalt o k yoylo zgd[¢s o b e n o d ytnvaoni bcokul
samoorganagoe@®d £ihkul §rn2z2 a rmdakell B m Taoas o/ stt
skutelnost byl metodyditSUd yzreanmi roquka®ddoy 3.9 sv Dt | a
Katal yti ¢k 8 nalnt ii wisted ekt i viat aopdt nog®lo s |
pSi praiviemdiclhi kavahlyecBt or Tp S$igniykoreakd nittbmeth§nu a
st TznT mi dByleyn yp $2-nitroatkehelyvgy Tt Dgku @0ad®Bi mer
pSebya kie@ee ¢soughodnotyn ep at r med r mivghonmto g nn?2 v a
kat al yizK8attoarluy z 8rteoa k | nysl e pzmNe VEme cjiephiot ac2 di
an 8 s | eddenkoaunt a c 2 po proveden?2znow@oilgiet kapdacad.
Henryho reakceBNDhem selm®ngecykl ace nedogl o k e
aenantioselektivity avdakgach cyklech byl pozor®v§gn
DTvodem enantidsadektivityb y | pravdDpodobnhD | 8steln
kompl exu, namt o Dpeiskp@chooiafcihe k @8 m 2 ho blyil g&kmad @ vy
vpr Thbjghbiuzol ace a recyklace kontaminov§gn.
mo h | a alpTStkompoaetta e a k| m,pop BiNspampmein2 kataly
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2. Teoretic

(0]
4 Vt\fN NH;
H m = A~~~
n=110
PEG-b-PGA JCUCO3 Cu(OH), o
NN
74 \ H H
PEG-b-PG-Cu < DN o
e
HN—
7 \ H
- =N _o
N ) N
HN—.,,
W I(
v @
PEG-b-PG-CuL

SchemmS2prava r ec ygpytidnwgllimidazoli@ih-40 2ov ®ho katalyz§tor u
nabl okovl KREB-bPGAmMer

Dal geudovan§8i moadriildmrtaax e s kalt2avjgHad k @t v e n
nama g n e taincokl @&nsagnetitudFeOs) , | e i byhojb aploevnr cohx i dem k
z aj i gysakuéhentfickouodolnostKov al ent n?2lhat alkyap®wedr8us t | ¢
byl o togBmrkwyt pSamiomavbtra sdkwipdwn . KaSemBbt t (
Fe&04.Si01 NH2 byly podrobeny reakci anhydridem kyselinycis-a k 0 n j za ovaniRu
modi fi kbg§anichfunkcionalizovghdh@makas.bedry !
reakce LuCQl Cu (2OHos kyt | a odpov?ddaesC.Bio-(Couptun at o
nakterou b y | k o o r B 5Sn5asepgopyts-tnéthyl2-(pyridin-2-yl)imidazolidin-4-on.
DsphDgn® Zak atlweB2 or@obi 18.) bylo potvrzenopomocad L FT
spektroskopie, SEMY DLS a mikroanallzy.
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2. Teoretic

)
COOH
\
O\S|/\/\NH2 . \ OH Py O\SI/\/\N COOH
/ 48 h
Fe304 S|02 NH2 F9304 S|02 (COOH)
/A)&Cu(OH)Z
2+
o L6
N
O=gi NN NF o)
O/ H

Fe304.SiO2—(COO)20U

SchewmaS2 pmagaet i ckltc ResOnSiGidQO®RCU

P Ssitudiu reakcenitromethanu pivalaldehyden k at al yzovan® t 2 mt
byl o dosageno sremanatebs@®hekvivDfku(88 %;
varianty kat al y)zN&trohoustragugr7e a¥irorA@tibani®s reoemat i ¢ k-
aldehydy byl zaznamen§n métrad o@erknd 2ehabielatn.
22% ee)Nav 2es r ov rh&mto geeknant2al yz 8§t or empfr bbrP §aldy
pomaleji Pokl es kat altyetriocgke® na& kethi ski abt yanl 8yhzélgeoogreTn

variantouv § &lkv § | javer® Ro ra k c i byl katalyz8tor se|
magnetu @ § | e pdoaulg§ A mavl ycykiucBky®@no zj i gt ldeset gp 8 @l
recykl aci nkeadtoaclhk8ez& 4 m®ngaennt2i osel ekti vity, b
pokl es ¢ hemia kt@h op OPAIW kN o
7
U
@c';u2+H III'(
0.0 0O
N
@O\Si/\/\N Z 0
O/ H

Obr8Struktura magnetichygbskbepxkatmaa®@zEn ®h e

Dal g2 udovanT imobilizates ontdNnat T c h R-(@ymicpnk2e x T
yDimidazolidind-on T spol 2 val ligandl kapolys € g extoBd Hntao n N g
ng§sl ednn krobbmaddionntolvagino v T m ¥ a kntrioddsetmie b er 0 g e n |
kat al yz 8Styosropotdayost pou gi polprheay zaj i gt uj r ez k tpa n[t
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2. Teoretic

kekatdytic k T m m2yp b T ynme r n 2 Vysokaut botnavost vykazujen ap S2 k|
kopolymer styrenu a 4vinyl benzyl chl ori du z dis@t Nnl
vinylbenzyl)etherem j ehodg pdSSpweat a KBPEaav!] astn?2 | mo
nej prve n ut oddkacp ligandu®a to zamr e dhedv2i ny |l benzyl ov ®
PS2tomnost al k e n o vkdtvit Snkidazolidin4rono v ho §l rik pgllparerd z a

p 0 mo ¢ 2-enoM®hiclicki reakce Sy nt ®R58)- a((2S59)-5-isopropyts-methyk2-
(pyridin-2-y1)-3-(4-vinylbenzyl)imidazolidind-onu vy ch8zel a ze(9Lnadn
amino-2,3-dimethylbutanamid. Ky s el ou hydr ol T z ou fosg&en leyd o v ¢
pSipraven dN-dapboxarthytiagd] 2 &2t er 1 byl d8l e4 pod
vinylbenzylaminem.N § s [@ya provedenak y s el e kat al yzovans I
s pyridin-2-karbaldehydenza vzniku imidazolidid-o n o vi@hwTat o r eak| n?2
poskytlac h'i r 8 1 nv2h o dingontdvye a P y ma r (S2c hr@bdgEi®d

NH
Q 2 //
HoN NH, _1.HCIH0 §( \/©/\ Q /—< >—/
| ¢ N

2. COCI,/THF CH,Cl, 40 °C, 48 h
X
P
N CHO
X
K©/\ H*IMeOH
74 \ reflux, 16 h
< N_—o
N
HN I"/(
L*
Schem®S1@r ava c(hyidnlylnZ(@vnylenzyl)imidazolidin-4onovi ch | i gan

Pr o v thimleenowotAclickfireakciby | o zapdi $ebkdvat chl o
nosil zaveden?2 m |[tehh owd obvy®Rl s kdups angyen o SpT edmhe®
bazickou ‘hzyrdirl®old ® zio@u rNe8msil cevdd®it s dbdyviz§pnT sirdciace
nap r T thiolke n oAcliekfir eakce pSi pr gpwdny@tea nl2ivg apnsdup hsd
termickRi ni ci ace pdmo b 3 z|eA8lsBRNegimeizaci ligandu v pozici 2
imidazolidin4-onov ®h o zpTkdaben® pr avdNpodob nPdtobylah S2
d&§na p Swchemic®y ar iiniciateNa toza p S22t PARjaksitni cD §t ¢
(Sc h ®m@d®d1 1 .
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2. Teoretic

1. (NH),CS; dioxan/EtOH

2. NaOH, BuyNI; toluen/H,0O

Jep Jep
“Q =i Sy (6 s @vf (6

nebo B AcO—CU
X
(@A metoda A: AIBN, toluen, reflux, 24 hod
74 \ N ')

~ o Ph
N HNT metoda B: Ph CH,Cly, hv, 24 hod

"( MeO OMe
L*

Sc hemh®& S2 p imidazalidin-4-onoviedtoal yz 8§t or u pwk gtstgm@mo vi a nc

Nejprvebylaot e st ov8&8na katal yti ck$gammatnmiEB\hnvaa ®h
komplexun o v D p Si de raivie §it®h cé-oni pdSai z ohl oi Miai gnéaasnyim® t r i
Henryho reakce MDNnat ® tkocnhptioe x ¥y i g a n dZfitrogtkohslk y t o
senantiosel ektiviVdsowvBTWOWG®EdnN% me d.i g gpoktksam d
kat al yt i cakp®to byk R-nitrodlkbhplyz 2 s k imyy g c h . vd [t gRg cp @K
kat al yt i &dn@lexubkytl i vpiatky p gekodamohilizag8iVp B8 padhN het e
varianty kalt a@al g erguttigetekticty2 91 92 % ee. RovniDg
mognost rteochyoktloac &k at al yz 8t or u n ratromeatharee.c i
PopNDti n8sobn® recykjemkniepharalPmop8§sor geddglem
ovgem zaznamen§8nvelwint2inhd & eplg b bom 850%VT. cyklu
na7l%v5.cykluTot o s/ 2 dragkBlpr avdNpodompdRlesenp Tas b @ ¥
katalytick® aktivitymktan as ty§ EranipulaéScithmih e mg

recy.R¥ ac?2

23.Met ody plSQleogys avggosi novich deriv§gt:-

Sfingolipidy pSedstavuj2 dTlegitou stri
Vyskytuj?2 se wWipods tcddhu bu owd ¢¢ i u nhRkter’
organismTJ. Jedn§ se 0P|l ashh2 sbegiBudyi pa|
amohou regulovat |innost enzymip&.reegptac
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2. Teoretic

proliferacea p o p hebopy o c e s ull%3%pPsorpnrwt® .byly pops8&ny v
Thudi chumem, kterl | dlStohgoali pzdlyi thk @ me
kat e@gtodg ifa | éckramidya c $I®b glykosfigolipidynebofosfosfingolipidy.

Struktura c e r a mied Tt v o Se rem a mdsthon gkgsslimaaVp S2 padhN sl o
gl ykosfipgold®li ed Tnord?2 nebomplifosacharidd jednotka v § z an §

glykosidickw v azbou. U fosfosfingolipidT je na
v8zan8 kyselina fosforeln§, kter8&8 d8le o
(Obr. 9.).1104

glykosfingolipidy ceramid

resp. fosfosfingolipidy mastna kyselina

napf. mono-, ! HN"J\J\/\/\/\/\/\/\/\/

oligosacharid ' )
resp. fosfocholinova, | O\)\/\/\/\/\/\/\/\/
fosfoethanolaminova

i OH
skupina \

sfingoidni baze

Obr.9.Struktura sfingolipidT

Volsnf® ngoi,dhedly§séoul eninysedvobheR®S§ol
v meng? m2Se, | zstppod®meknovgstpduz¥ baRkSE
medi §tobyolSaghyckdehT. ZabraRuj2 bunh|l n®mu
proliferacfdMazinapebtnamnij@20chS ed satmd wiotad Ik o h
al i fati c kseSma oRythrosfirgesim’®d p-erythro-safingol (dihydrosfingosif°d
a D-ribo-fytosfingosin(11®11d Vs ou| asn® dbbm®mMBEBSoW stovky
sfingosinu, Kktevl® vein2hi ¢St p®EEkempalvol ol c
ahydroxylov T cskupin. Mnoho z nich bylo objevenomo Ss kT ch houb§ch,
pl §gt NDnc2ch | ak olM3nxeqodringl Aid14%%d Slavhninsly Ai |
N.[118,119

Clavaminol A ((R,39-2-aminododekaiB-o | ) byl i zol ovsBimky z ¢
Clavelina phlegraeaVg e c h p52 mad R zé @ icQl§a v[a mi n owk@izug AT N
jistou cytoxickou aktivitup Si | reenjg%!| i nnNj §2 m ZCLBwmimopAlEW | e
Tato slbwyla@aniteatovg®ao rndwindhorhilach | i ni 2ch,
(galudel n2 4R ®Dr c(iknaorm)i,no™m pr su) , holirotdi IG{ p | i
pSibli gl vadyghg2 pr&ci gyl apamsdond, A vy
cytotoxickou aktivitu na bunhR| nl chSKOVai 2c
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2. Teoretic

(karcinomu prostaty) Bodnotou 1Go 10,80 M espekt MWe rin®, T y® ot ox i
byla rovnhRg pozorov8&nééceavbkB8RhaT &haAr ti nbm)
prsu) slCso< 1 8 , 2120 O Rlavaminolu Abylad § | e =jl ii dtnI¥n aa nadktivima k t
vT| i -peprza migramm2eng at i v n2 m Staphyloeoccus?ABacilusaSpES coli
shodnoami IGovr oz mez 2 Od/, @i Zm@mn§ ant i mwkdtiikok § ks
k me nJandida(ICs07,8162,5¢ g / A )

Opal nl enant i o me(((2S3K)-R-anmadodekasd-dl)ub y A i zol o
zbr azi | s@aelisawbivkgd?!1?? nebo zkmeneStreptomyces avidnB B9, kt er
nach®zzr mafr os®ow& apTdlB. zej mAna silnou an

Candida Albican§ hodnoty MIaodal § @ earkidiathodfiomMIC 4,9
37,5¢ g / 1A srovnatelnou sz a v e d eamtimykatiky Nystatirem nebo Mikonaza@m
Tato sloulenina byla rovnhRg besBDlowBcHBL-Inian i
100 (karcinom prsu), HeLa, SW1573 (karcinom plic}y471D (karcinom prsu) a WiDr
(karcinom tl dotbh®hoi shSewna)t ammdazz?l ¢, 6 kt er
srovnateln® se standar dcCidphmiimoupEtopdsiem!®daba o v 1
enantiomery Clavaminolu A byly studovsg8§ny
SHG44 (1l idskT glioblastom)neddeoydaGhp? maylemno]
enantiomery vykazovaly T z n a mn | pror(2R3+enantiomerbyla nalezena hodnota
ICso= 50, ezM t 2(288Rp-enantiomer (I6o=7,96e My Zt ohot o zj i gt Dr
ge absolutma lkorficyr atan@sdolo udwinzi mawmmhD v Ruj e
bi ol ogi ¢k ®udumhbimlogicki < k| a s tdnad sggtetedizomel, tj. (2R,3R)-
a(2S39-izomel,kt er ® nebyly de&s pdopowpyv@hymi g8&douc

Xestoaminol C ((83R)-2-aminotetradekaB-o)by | poprv@oBshk®oh &t
Xestospongia spatospolusd a | g% Mihear i (ABR).Byl o zj i gt NDnd, ge
vykazuje i nhi bi | n% Tlaikviev iz na aset(35% ri skhri ibpkoneentraeiS i
Imgm)i4 Tat o sl ddwlleanimead8vune Babeppe®ar mnogs
vr aj | @%vd alj feht'Plaj.Xest oami nol C prootniNrgSakdtigittk vz @
na rTznT ch bunmapPBRSKIGHEd 0i 4 AH4O W= 2, 1 8T-£¢ M) ,
29(IGso= 0, 44 e2BI)Go= ME L 1 BU-EABN)Go= 2, 1'8%a 8HGH4 (IGo=
4, 5 [gIM)

Ned§vnbnby Xpopher chondrophylla z o | epiin& Kestoaminolu C,
tzv. epiXestoaminol C ((2539-2-aminotetradeka3-o | ) , kterl rovn
antimi krobi 8l n2 all18 cTgnto ostereoizontekyb s t SaekytotoRick t u .
nabunN| nT ch-6Di fp? oimy HL o c yl€si=c k8§ 8H EdUMK,@®bmi RR y sl
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2. Teoretic

ledviny) s 1IGso = 1 8[*9eaM\549 s LGo= 14 1%%k3vt.udi e anskiivlyakt e
Xestoaminolu® y | y z gakrlaGrempy z i,taiigradnegati vn2 patog
( n aMySabacterium tuberculosiStaphylococcus AE. coli Saccharomyceserevisiag
shodnotami IGov r o ZAM@1z®, 4 [¥ @ Btaphylococcus aureuBacillus subtilis
Micrococcus luteusSalmonella typhimuriumProteus vulgaris E. coli shodnotami MIC

Vi 0z me 425 fg.58%

PodobnnhD |jako ur e€vmPpgmpaohDu XaAshylyg aasidn o |
pSipraveny nebo izolovg&ny pouze &wanfvigge
2R39-a(R3R)-nebyly dosud popss8ny.

Lzete¢ konst avtl dpwaptssafniPagoi dn2 b8§ze se Vv |
pSedmNtem mnoha ,piSdll egithbWylzcjhi g2 ajnyimdv ® bi o
vliastnosti, scphp8&pdestfi2 mi nhi bi ce B3UBPRMEH @
aant i mi krporhoit§ | gréRividd! ¥ BdWzhledem kv T z namn ® hkiiviall o g i
az§r oveR obt 2 §nt@) cshetpea rpoStaetked m2ocsht izdr oj T se
t T mT 2z a et 3 2ap khaav LpeStapsfingosipu gemupod b nideh ibyl§t T
publ i kovg&npSehNkdhl!®BM2 \(Ilig§tn&krTat uSe psoyrsta@zRy
sfingoi dza®bcehklabfkavatdot S2 rozd2 1 nT ch : s Arphadliait k
pS2stapymet rickEnpsoymotc®rziachs chi a§ymethi ¢tk i
vyug2vaj2c?2 enanMnges ethd hpr ¥Toetod kel ti moki@nuty § s t
zn §eyletick®p o st upy pe mwa ptSiCpvaminoluA aXestoaminolu Qresp.
eprXestoaminolu C

231.Metody pS2pravy Clavaminolu A

23.11. AChiral poold pS2stup

Huang a Fseves vp®& B28zroku2011z abT val i pS2pravoT, sfi
k t evry8c éla8zd-alaninu Popsali synteticlko u met odu vhodmdldkopr &
clavaminol oviehnBe€i aSgcahToltedISu A e( i ch synt
p-al anin pSemyesteen pSal em§r akoggRro§nNn2 ami nov
dibenzgksaedlnleNzr edukaowgkuder i v§t u PaAape nidl
Swernow oxidad na aldehyd byla provedenadice nontl-ylmagnesiumbromidu kit er
p r o b Nsbkaudiastereoselektivito(>99 %de) Na z8vDr Ndebeazylger ov «

za vzniku Clavaminolu A9
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2. Teoretic

1. BnBr, K2CO3 1. (COC|)2, DMSO

NH, EtOH-H,0 NBn, CH,Cl, TEA,-78 °C ’;‘an
~"SCOOH 2.LiAIH,; THF " AOH 2 CoHyMgBr A H,
OH 10% Pd/C
MeOH
NH;
oH °
Schem®S2prava Cl avami noealaninu8 vychgzej2c?2 z
Mohapatraz v o | i | pro pS2pravu Clavaminolu A

Garner Tv, dledeh-yddau(S ovig@18.n . Pro zaveden? dl o
SetNzce do wmpWRigkgiyabygl ar e o sleglmagkesiimbrorfidu a d i
naaldehyabvou s k upi n wznklam&ielpam@p v mdie lars§ er eoi zomer
3/1 (antilsy). DessMar t i novou Z%oxk8mcketoyn, zkterl by
stereosel ekap S2nt2o nRr@BSKkkact id | ypzoStkoyrtw j 2 ¢ 2 vib
adiastereoselektivit@3/7 @nti/syn. Na z8vDr byl o provedeno n
skupinyvmo | ek ul e @ e§ & bhydridegnilasatta? n ddaprottkcé aminoskupiny.
Tout o reak] n?2 sedtveak PkiRTchayH r nu$iz2errave n Cl
scel kovim vT[%4'°1rJgkem 50 %.

BOC BOC BOC /k BOC\ ’P (R)-CBS
N CgH19MgBr N BH3S(Me),

3 QO —>
H O THF, -78 °C /H\‘/\/ /ﬁ\/\/ CH2C|2 A THF, —40 °C
o o]
antilsyn 3/1
BOCN N 1. TsCl, TEA N NH
B CSA : CHClp, 0 °C : HCI/EtZO 2
/H\‘/\/ CH,Cly, 0 °C /H\‘/\/ 2. LIAIH,, THF W\
—20 °C

ant//syn 93/7

Schem&®S2prava Cl avami nGainerovadaldehydd¥#§ zej 2 c2 z

Vel mi podobng§ pjSe pplakwamE€tnoodas A vych§z
dostupn®ho Wei nr e boowainykteroup o pe d VvV o xéiNi@aka@. pr &
(Sch®Ma. V prvn2m krWek un r Bridl podvoben hreakcizson-1-
ylmagnesiumbromidema vz ni ku odp oTerRbylm§ Snidecdi@ | k% 2a® en)
reduké p 0 moléAH(Ot-Buz p Sev eden na odp ovvy?sdoakj@&nt 2 v Tatl
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2. Teoretic

pSil emg v z rantidibstenedizbmen dmro odstranln2 hydr ox
1-bylod § hetwy® voSith aplS?gselnudgentiigv §tdehabdgebens
NaBHa. Na z8vDr byl a pr o ®kupirgabay | d ezp?rsokt 8enk c@| aa\
cel kovim vil*dgkem 19 %.

o Q OH
MeO._ CoH1oMgBr WY LIAIH(Ot-Bu)s :
N OTBDMSW ; OTBDMS con 78 o b OTBDMS
Me NHCbz ’ NHCbz : NHCbz
1.BnBr, KOH OBn 1.LiCl OBn  H,, Pd/C OH
THF/DMF 4:1 ;H\/:\‘/\ DMF, 60°C : MeOH :
3. TsCl, Et;N NHCbz = o0 4 NHCbz NH,
DMAP, CH,Cl,

Schewm®S2 prava Cl avami nWelnnebova amigyth §zej 2 c2 z

2312. Asymetrick8 synt®za s vyugdgit2m pomoc

Sutherlandp u bl i koval v M pakkel vadjl?2lc2prs8ecist er e
Clavaminolu Akdek | 21 ovi m krokem byl pall adiem(I 1)
(SchempaPopol| 8§t el n2 s i IRyglycdolu, byka provadersa tehkokst(1-
ylmagnesiumbromiderz p Tsob tu g % §2 n 2 epoxidov®ho kruhu
ochr 8§nnn?2 funpbhechetdsik upwar nova -Wadswortha c e /
Emmonsova reakce Z a vzni ku rneednuaksoyvc&nn ® h a
allylalkohol.Pi® r a vadlylalkoholbylp Seveden na pmiddobsheOvar
p Ses nmydksk y enthre & threo-allyltrichloracetamidv T dev i p®mNL u 1
Diasterecizomerpylys eparpo®@nyg2 sl oupcoW® kemo o ha tme g i
byl d8le podr ohbkenadéybyhrod d wkova8n na al koho
an8sl ednou substituc? odcdrowtitdend ¢c8 gy t &ripiSui Gptr
redulo v &-BusSnH zavznikume t hy | ov.® Bd uopdisntyr anBDn2 chr §n
ClavaminolAsc el kovim vIitRNRYykedcd¥ Ror po2ch.
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2. Teoretic

1. TBDMSCI OH 1. MOMBr, DIPEA, OMOM
o, PH _ imidazol, THF _ \W'\/OTBDMS CH,Clp, A . H/:\/OH - .
L 2. Me(CH,);MgBr, 8 2. TBAF, THF, 0°C ' '8
CuBr.SMe, THF
~78°C
1. (COCI), DMSO OMOM OMOM CI;CCN

TEA, CH,Cl, ~78 °C W DIBAL-H M DBU
d > —_— —_—
2. (Et0),P(O)CH,CO,Et, COEt g0, _78°C 1, CHzClz 0°C

8 8
DBU, LiCl, MeCN

OMOM  pqCl,(MeCN), OMOM 4 o,, MeOH OMOM 4 Mscl, TEA
Z p-benzochinon N -78°C WOH DMAP, CH,Cl,
8 N. O toluen, 45°C 8UN. _O 2.NaBH, 84N. _O 2-NaBr, DMSO
0°C 60 °C
CC|3 CC|3 CC|3
MOM
OMO n-Bu;SnH OMOM OH
AIBN 6M HCI
= e VY e VY
8 ., toluen, 8 = 8
HN.__O DMA. A NHAc NH;
CCl,

Sche®mat er eos el e kOavamindlu A8y nt ®z a

2.3.1.3. Asymetricksynt ®za vvudg2vat?katehbntiosel

Pro pS2pravu Clavaminolu Amebogyvyugdvajd
enanti osel elbeviakolpogabhu}lSs@wanmivhol u A, jej?
byla Sharplessova s y me epoxidack§c h ®B)E23 VT ¢ h o z 21-oldbykparnv n 2 m
kro k u ox ipdaew®mymidintmc hl or chr om8t u zZ a vzniku
Wittigovou reakc? [Eplyedasyceanddpepstedaj NE:
pSiprBuakhyl(al kohol, kterl byl d&8le podro
pos kyt 83Sepokyalkghal senantioselektivitou90 % ee V. dal ghylm kr
provedend egi osel ektivn2 otevSen?2 epoxidov®ho
azidu sodn®ho. Po n8sl edn® treduk@LiIAkgh y Ipr 2 2mEk
Clavaminol A v cePkov®m vIitNDgku 34 %.

1.PCC 0 L-(+)-DIPT
\M/\ CHyCl,,0 °C W DIBAL-H Ti(Oi-Pr),
OH > X" okt > M"oH o
A 2.Ph3P:(H3—CozEt A CH,Cly, -78 °C A OH TBhP, CH,Cl,
THF —25 °C
o 1. NaN; (CH30)B OH 1. p-TsCl, TEA, DMAP OH
G DMF, 50 °C H CH,Cl, 0°C :
\M/\‘/\ - > WOH - >
OH 2.NalO,4 naneseny na 2. LiAIH, THF A
8 Si0, CH,Cl, 0°C 8 Nj 0 °C K refluxu NH;

Schemw&®S2prava Clavaminolu A vyugl®aj2c2 enan
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2. Teoretic

Met odu p&eéxprfawnygosi noviol2daij e adimag met
publikoval vroce 2013 Kumarakol.!#8 (Sc h ® ivg . Vichoz? | 8t kou
Clavaminol u A byl p r o pvaynsaol c,e ket near nltaminagie | e
katalyzovaou L-pr ol i ne m. Npgosddena mil i eyl @& p r allylac&E d k o
hydrazinoaldehydu za vzniku ayln (1 1 1) I nt er me dposkytlautrans k t e |
homoallylalkohol s diastereoselektivitol®9 % de (dr >99/1 antilsyr). P S2 s laduigfndt i c
Set Nz ec molbkuly zawkdencrossmet at ®z 2 kat al Czoabdsowl
katalyz8toremz®2vibDrgemeglracpr oWNadenahydeduk aoea
skupinys p o jse @ §2 d eapsznitiu CéakamitoluAs el kovim vIiNgkem

2 ekv. In OH
10mol% Lproin YOO 2o Vi NN
CHO 0,1 M CH5CN, 0 °C CH3CN-THF-H,0 (4:3:1)  Cbz

NHCbz “NHCbz
>99/1 dr antilsyn, 99 % ee

W OH H, OH
5 \/'\/\/H\ Raney Ni > \/k/\/H\

: 5 MeOH, AcOH = 5
KAT., CH,Cl,, reflux CbzN_ NH

%?WQ

\<

Schenm®di astereosel ektivndsynt®za CIl avami

Zn

/

2.3.2Me t o d yavypX&stopminolu C

2321. AChiral poolfi pS2stup

Nagarapia kol p S e d s toee201%yntetickou metodpr o p S2 pravu Xe
C vy c h § z1ej5,8di-®@-ikopropylidenU-D-glukofuranosy(S ¢ h ® ma Nejpi®e byla
¢ h r 8 p-dlukofuranosa podrobena reak Tf,0, n 8 s | neudkol veanifsdituceazidem
sodnT m za hvwv g BAsl@3-deoxyUn-allofuranosy amenasycen®ho
jakogto vedl. sfaglihdgerova pdubcd zik d ov ® as knimsil eydn §
amnos ® skupiny poskytICBzdeaodpBste dakto& e mani]
isopropylideno®c hr 8 n 2 oyZpoacksuapsibglvi ci n81 n2 dipbdybden o x y
oxidacip T s o bNalDz Wittigovou olefina@ lzaveéden dono | ek ul y al i f at
zavznkuv T hr eisizomeruKy sel ou hydrol T zou acetonidu
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2. Teoretic

ophnt oxi dovl§atOs, p TpsSdirtd sturtgmikll aldehydb y | repwhkno\c 8 n
NaBHs naalkohol Pos e | ek b d s h fparniDmgy cir oxyl ov® skuagpi ny
redukce dvasjoru® depratgkbeyamino ®kupiny p Si |veniklKestoaminol

Cscel kovim vitiffgkem 16, %
P\ H 1. THO, py H 5
7(0\\\ X mQ CH20|2’ -10 C 7( X IIIO 7( |||O
"’ok 2. NaN; DMF
HO 80 °C
1. PhyP,
THF/HZO 2. CbzCl, NaHCO;,
2:1 Na,COj aceton
HO
74 20 : 50
|||O 078/0 H2804 HO\\ |||O
dioxan/H,0 O)<
(1:1) CszN
1.NalO4 MeOH/H,0 (4:1) 1.NalOy,
2. C4oHy4PPh3Br, n-Buli, MeOH/H,0 (1:1),
THF, -78 °C 0°C
3. 4% H,S0, dioxan/H,0 _/ 2.NaBH, EtOH,
(1:1), 90 °C CbzHN  ©OH 0°C
1. n-Bu,SnO,
OH TsCl, TEA, OH Ho, OH
/H\—/k/\ CH,CI, 0°C M 20% Pd(OH), /H\/k/
8 = Ofy NaBH, s I MeOH 9 =
NHCbz DMSO, 80 °C NHCbz NH2

ScheWB®S2prava Xestoami abt & nQuk@yandsygZej 2 c2 z

Vdalpg 8Rlyljako vilc8tpk d pS2pravu Xestoamin
vV y U fralanin 8 ¢ h ®13 N-BocL-alanin bylnejprvep S e v e dBeaL-alanmall48
an 8 s | ealiccoundeel-y | magnesi umbr omi du byl a z2sKké
aminoal k¢ggli Th PSeveden? na oxp3eb yakmy
n e g § dsynisanter @nti/syn1/4). Naproti tomu, adicé i t hn ® -g-ynimav ua bl @ z 2
aldehydp r o b IphS2az nvi vNj g2 m di as antisyell) Dias mer 8 d mz p o
smDs byl a podr obzeiku&dl-Bdtg thr ngahkohok @, kter®
pompec2par at Vpo3| B b Bympravederaysee k at alhydoaoa f &
c hr 8 n 2 c 2avaikujapXiestogminal C, tak i epi-Xestoaninou C.*19
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2. Teoreti

2,2-DMP >< ><
NH, NHBoc C4;H,3MgBr  NHBoc P-TSOH " N0 HN Yo
z —> = —_— = -— >
/\COOH—>/\CHO THF, 0 °C /Y\M/ be?lzen an ey + Lt
reflux v :
OH 9 H 117123 A 117123
CoHig—=—1Li | HMPA 1:4
THF 0°C
NHBC/ CgHqg NHBoc NHBoc
OH EtOAc : 9
TEA [CH2CL £ |CH2Cl
0°C 0°C
NH, NH,
OH 9

Sche@® S2 prava Xes epoXaensitnooa i nCo lau Galaniyléh § zej 2 ¢ 2

V roce 2011byla Huangem a k o |
Xestoaminolu Cy e kbyle a ® o
met odu,

pult s kotvetniapk ® p&épa
vi chowrNgLSeginelje dn§ se o t
o e s Kapdoled3d.l. prop S2 pClawvaminolu AK| 2| ovou

r
synt ®zy -thotlfa Fwerren ov a

0 X i dundecd-ylmagnediumiztamida n §
poskytuj2c?vhmb diasereosebektivitbude>99% A& v Dr el n®m Kk r

provedend\-d ebenzyl ace za podm?2 n(8khcestl'#l yti ck ®

1.BnBr, K2003 1. (COC|)2, DMSO NB
NH, EtOH-H,0 NBn, CHyClp TEA,-78°C  1°M2
A NCOOH 2.LAH, THE = >OH 2.y HygMgBr ~ Hy
OH 10% Pd/C
MeOH

'gz
I
)

10
OH

Sched®S2prava Xestoami paaniou vych§zej2c?

2322. Asymetrick8 synt ®z a

S vyugit2m pomoc

Haema kol byl a ppSo?ppsr8anvay nXeet sepioéestoamnold @ C

svyugit?2zm cdodekarylaziidmw(S ch ® 219.*49 Tat o

met oda
analogickou strategik t er 8

byl a \proce 2003kvoem& ko™ pi §yl a vy
pr & pp $BoospisulosinuN-Boc-safingolu aN-Boc-sfinganinuZk omer | nN do st

der i (%tiridin2-k ar b oxy Ingprvap Soiyplr av e n We i n rreebalkvc 2 ¢
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2. Teoretic

sodpov2daj2c2m Gr i gndezlyinagndsiombromider) dpbskyls)-24
dodekanoylaziridin j aklo2glt@mv T i nt er medioddeaxpmrr o n®sp ma
der i VIGktoTES i p r a vdedelanoylaziridin byl podroben redukei a to N

p Ts obNaBH: a¥nCl> za vzniku R)-alkoholuneboL-selektridi zavzniku (§-alkoholu.
Hydrogenoldizacsu eaclemi z ym8? h® mh oG obryel ayB opd§i pr :
Bocd e r i XveSsttyo a mKysaelkgalyvanoh y dr od i z®m2 ¢ boyH sk sk
Xestoaminol C @&pi-Xestoaminol Gsc e | k o V¥ Tt 13 $aelAd

GHs 1.H, HCl,

L-Selektrid |~ o 20% Pd(OH),/C Yk MeOH
C11H23

>Ph” N
THF, —-78 °C
u(kCﬂHz3 2.Boc,0, MeOH reflux C11H2s
CH3j3 H NHBoc NH,

Ph N Q
CqqHos
H CHs on
/'\ OH 1.H, oH HCl, :
NaBH,, ZnCl 2 20% Pd(OH),/C MeOH
! 5 Q(\C11H23 Y\C11H23 Y\C‘I'IHZS
MeOH, -78 °C 2.Boc,0, MeOH  NHBoc reflux  NH,

Schexh®S2prava XesepoXaensitnoodmi ncolau C vyc®8zej2c?2 z

dodekanoylaziridinu*#!

2.3.23. Asymetricksynt ®za vvug2vaj?2c?2 enantiosel

Jednoduchou metodqur o p S2 pravuv¥egt sanptickod Hearyhe
reakcip S e d svtea vsivI®! Qor (S c h ®28% . R e a k-Zyhalu & oitloetcanem,
chirgln2veeilijkam®idp M@ é o no o

katalyzovanou
di as taatifsgo>2Q1o mesr N2 mo r p o «

ant-2-ni t roal kohol S
enantioselektivitol98 % eg. Ndeuheg dr o pgapac?vedena redukce
anitroskupiny za vzniku Xestoaminolust e | k o v Tkem989%.%°10 §

0 L./KOt-Bu OH OH
H O, 5 mol% H,, Pd/C /\/k/
* ( 4 z MeOH CoH1g :
CgH1g C9H19 N02 N02
C@
L.: !
Ar N H H
/7
Ar N’P\i—l) Ar
HH H A
Ar = p-Me-CgHy4

Schea&ynt ®za Xest oamiasynetickoCHenrgho rgekol’dj 2 ¢ 2
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3. Visledky

3Visl edky a diskuze

3.1.P $2 p r-gowidin -2yl)imidazolidin-4t hi onov I c®5der i v
Pro pS2 RBSa v(@a) a AX59-5-isopropyt2,5dimethyk2-(pyridin-2-
yhimidazolidin-4-thionu @b) resp. (R,59)- (3a) a(2S,59)-5-isopropyts-methyl2-(pyridin-2-
yhimidazolidin-4-thionu @b) byl k12l ovim inter m®8antdoem
2,3-dimethylbuanthioamid {) . Ten jsem pSipravil a t hi o
f osf or e |9mR@mimo2,hdametlfylbutanamid ¢ u ¢ h ® m .[#315 Imidazalidin-
4t hi onov ®aa@®r ijwe§tiyxvhg synt ®mai bym® ad pf jsen@ o a
pSipravila kysele katalyzov anleRacdylpyridinem.z a |
Anal ogi ckT postowmNDESpmrozww | dimaidazoVvi ddande
a3b, kdy jsem provedlareakci pyridin-2-karbaldehydu aminothioamidul z a kat al
kysel i nou refusu vorBuOl scpeSik ovT m v 1 t3xghk@2sh . 8 1S nPd s

di ast er SaaBlysemseerplar oval a pomoc?2 sl oupcov® c

S X 7 \ HH 7 \ H
i, DNH: | J_ 4 AcoH N N
2N/ * N — > =\ S + SN \ S
1o n-BuOH
HN—/ N—/
O ’/,// ’/,//
3c

1 3a-b

Schex@®S2prava chirs8 n2ch ligandT 3a

Zreak| n2 smRsi jsem d8§l e | ak#t lviead ey ig2d
3c(16 %), cog je oxidonhaonBovbdbdmaloi mizdd Kall il ¢
proveden2m kondemrzdalndZ hr @paolkdané nz&k. BDhem s
pakz j i st i | a, raggmizad kigandu8mZici 2kimidazolidin4d-thi onov ®h o ¢
PravdRDpodobnhD viivem kysel ®nd ec8aniakilen d:
thionov®hwvzrciykkd up$2asl ugn® Schiffovy bgze,
zavzni ku 3apdb@Beh®PmpUleden] | ev jjs &chggkierzacir o v
der i 2a8a Zb p o mo'i2NMR spektroskopie €DChk, obsahuj 2c2 m st
VpS2madMogi ckT ch ky si{prkia2-yl)imitazoiderd-o n §t Ty g & k
epimerizacep o z or o v § rita ZtohaobdyT vao d u byl o nmahipul@ci p r
senanti omeligagnBy2Bvredtd Imi 2 m nebo bazi cepiMeizacpr o s

nedochg8z?2.
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3. Visledky

i

S ¢ h @2 &pimerizace 2-(pyridin -2-yl)imidazolidin -4-thio n Ja-b

A b s o lkentigardcinas t er eo g e n mpézimi 2¢ enn tdrae oV i di nono
jsem ur | IHNMRPD MNOESY experi mentT. Ty 280t v
stransus poS8§d&n2m maj2 pSi sloupcoRB®emyEs ®mag!
cisf or my yl| oo @ ok o rpoSse§dncolp oj z ¥é%kéh .

D&l e |j s e mbennsulfpnyimidaizdlirg 4i5 (Sc h®mpa DS[.vodem |
pS2pravy je fakt, ge jejich mNDNnat® kompl
homogenn?2 variantu i mo i 1B. i zS2vsalnul gcrh®  kbaet nazl
imidazoliny5abj s e mr @\Biilpa za stejnlch reak]| mmetoyh p o
der i 4adtlyt edy r e ak3ab s ¢kvivglentemh Toenzylbromidu methanolu
vpS2tomnoTatbienDRUeofi Il n2 b§ze v8&§zala vzniksa
pr o z adpim&inabenpdbloze2i mi dazol i nov ®h benzylgckt 0o mu Se P
jsem potvr &C NMR pemektr oskopiler,azkddy zdndddnliNo
chemi ck®ho posupomci4i mimdaadll i2kaa@®Bo0 ewmlha
210,9 ppnv 3b nal180,7 ppnv 5b; stanoveno WMeOD-da).

74 \ H H /—Q 7 \ H //@
~ N Br ~ N
N S > N D
HN // DBU, MeOH HN //

3a-b 5a-b

Scheom®S2 pr ay lan BedelisulfanykimidazolinT 5a-b

32PS2prava imobilizawl&8nTch katalyz§g

PS2prava polymelrmi2&fo |kavtadlay arBejpwrgne « h
| i g@2n 83 pol ymeran?zmioliu | modi f 6k @tomrnd sthS e iy
reakce j ejich t hicdll aokrtmeemichw® o8 & w p isrkyu pisn o u
(Sc h Gad)a . Pro tuto i mobilizagpy | bganmaVTl gk
kopol ymer T -vitnwrlebremzg !l &hl ori du, k tasmp ® 8§ rsre? n
mnogstva2m chl or met Byt bv Im®h ps Bdjmmpop&S\2 pr av

40



3. Visledky

katalyz®Babr Tyugil a kopol ymer s2 Sebis@nl

vinylbenzyl)etherem (2 %) (SVYBC-TEG) . Vel i kost | 8stic byl
(2001080 obsah r eakhyilvonvicchh cshkl voprired Mot y®ld oE c5 6
j sem pougila dalg2z dva nosil e, a towu™k o me

prys k(ydlilabia 13a-b) (obs &h wji?vci2nyl benzenabsahemk o
T C¥l 2,75 mmollg) dandaJéM pr y s k pdileab), kt ebyB s2 Sovan
polytetrahydrofuranem (2 %)asb s ahes681 1 OH48 mmol / g. Vgechn)
se vyznaluj?2 zmpaolmBowm2idt mowv@eotuzgt V) dd dfezh , C
reaktraemdkltikvn2m skupi n8m Kk o @Rabaabgsenupovedlano b i
pSi | abor abMSOwvVg S2te@mmad Dt iv DBU. PSipr &7V &n ®
jsemd § tharakterizovalp o moc2 el e me rRta§ram2 van aslpleky ra s k
polymeru9pomoc2 | L spektroskopie).

N8sl ednD jsem pocoaed!| anMkho a tn@®iba a ciiz6dY an @
zavzni ku heterogeh®P adtovk agrad ytz$e¢ b Pines tath a nn
vpSipravenT ch Istariowerivespolipr @ ckeactise doryolu anal yti c

atomovou absorpl n? spektroskopi 2,

oy e D
\ CuOre),  \ g N ¢
O@:s A O‘W ¢ ng

\ ’,—N 1y,
AcO-—CtJ H (
OAc
R = CH; 2a-bl?l R = CH; 6a-b ST-VBC-TEGH R = CH; 10a-b ST-VBC-TEGH
R=H 3a-b 7a-b Merrifield™ 11a-b Merrifield™
8a-b JandaJel™ 12a-b JandaJel™
R=H 9a-b Merrifield™ R=H 13a-b Merrifield™

Schext®S2prava recyklovatelnich katalyz§gt

33. Studium katalytick® aktivity a
kat al yzi®CuW®AE). a2 het erogenn?2chil3d3kat
pSsisymetrick® Henryho reakci
Ji gr 8wmci di pl omov® pr8ce j sem provec

aenantioselektivityin situ p Si pr amBNh a tkloanp | 2a0/Tu(OAc). a 4a

b/Cu(OAc) p Sdisymetri ck® Henryho br@ak ani Sahleddns d g ld

navz §j epnor® v n §v § n2 2 svklasnlTecdjk fe n ort8lmcvil ch kat al
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3. Visledky

uved 2 wiTabulce 1.a2.z2 skan® hodnoty aememitdklmehr n¥¢licth
skomplexy2a-b/Cu(OAc)2 ada-b/Cu(OAC)2.

Tabulkal. Hodnoty chemicklch vitnNDgkT a Rab/CEHGAS)kBEEChatpd

zlit.[4
o 2a nebCou?gA(\i)znol %) OH
oy OO o kN0
2a 2b
Polus R Vi Dleen V0 Plee

1 Ph 80 90 48 85
2 2-CH30CgH4 95 a0 76 87
3 4-CICeH4 86 89 50 75
4  4-NO.CeHqs 91 84 86 70
5  4-PhCeHs 77 89 33 84
6 t-Bu 9 97 58 94
7 thien-2-yl 53 91 15 84
8  naft-2-yl 85 88 42 83
9  PhCH.CH- 74 94 31 84

a Poskytuje2-nitroalkohol sk o n f i Bw r pa$é byt ku
b Poskytuje2-nitroalkoholsk o n f i §w rmp*ebyt ku

Tabulkka 2. Hodnoty chemicklTch vIitRDgkT a dab/Cu@s)kBBEuhapsd

zlit.[2
o 4a nebo 4b (5 mol %) oH
Cu(OAc),
+ CH3N -

RJ\H CHaNO2 —5=C. 6 ani, -ProH R)\/NOZ

4a 4b

Pokus R VTt N VIt Ny
: 0, . 0,

%) e (%) %) e (%)

1 Ph 80 a0 48 85
2  2-CH3OCeH. 95 90 76 87
4 4-NO,CeH4 91 84 86 70
6 tBu 9 97 58 94

a Poskytuje2-nitroalkoholsk on f i Bwrm$ é

8ébyt ku
b Poskytuje2-nitroalkohol sk o n f i §w rmpe byt ku

331.Katal yti chkBNm&tl oh tlkiogrgsdozald
Nejprve jsem studovala katalytickou aktivitu a enantioselektipit® i asymet
Henryho reakcu in situp Si pr avenT ch mnDNpydadinR-g)middzaidirpdd e x T
t hi @na[3b. VIibRDr substr8tT (aromaticklch a
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3. Visledky

sohledemnano g no st gredvircgv snazt al ysmiDdNklad A mp a2k a me
az2blda kys| 2dogyt!Ztohotodivodu jsem rdb&2nile rpecaukdhiot?
podn2 nky (mnogstv?2 katal Jab8kn8sArntueepl dboaage
chemicklTch vitRgkT a enantiomern2ch pSeb
komplexem 3a/Cu(OAc). vznikaly 2-nitroalkoholy sR-k o n f i gu rpa&eb yz &tuz mo
kat al T za 3k/6utQAt)spaskytta2-nitroalkoholyyv p SestSk bk i gur ac 2

Tabuka3.Hodnoty chemicklch vitnNgkT a 3e®CuOAdkanl ch pSi
3a nebo 3b (5 mol %)

0 Cu(OAc), OH
R)J\H * CHNO, = s dni. -PrOH R)\/NO2
3a 3b
Pokus R Vi " leeson) VS P ledr ()
1 Ph 44 92 62 73
2 2-CH30CeH4 78 92 81 64
3 4-CICeH4 39 92 53 72
4 4-NO2CgH4 55 89 96 67
5  4-PhCeH4 34 92 44 71
6 tBu 23 97 28 83
7  thien-2-yl 15 94 29 81
8 naft-2-yl 25 90 50 73
9  PhCH:CH; 43 93 25 83

2 Poskytuje2-nitroalkohol sk on f i Bwr@m$ébyt k u

b Poskytuje2-nitroalkohol sk o n f i §w rm&eby t ku

Enanti omern2? p$SebyHREsphowl]is tChirakelo@Do

H a Chiralpak ABH.

Hodnotye n ant i opnfeerbny?takBIs k an® pSi pouaRBS- mhdI

33,3, ukazuj?2, ge jeho enant i oslanzeakthnweigtgg & |jte
vp S2 pnddNm at ®h o kompl exu anal@2rg§9-2aka® hor omentah
sanal ogickim kompl ex em dranskadrufji2@jisrt skdy2a |  k an
viznamnl chemdtkl oh vT1tNgc?2 claCulOBRe:tpdskytowal k a
pomRrnN vysok® [Ad3ingkaaCa(lAgrjese mo)n2zka® arl t I
svijimkou dvou poabukad).Cispb ok ma R aBbk¥@A)gpalo r u
vykazuje nigg?2 a ponRkud var i absirlonvhireg®#2 esn
for mou Kk a8/@uOA228t Naudr uhou stranu, jeho enae
neg v pS2padh anal ogi ¢k ®ligand kcis-knp h £ Xk g uYodes % h
vs. 25 % €edl) (Tabulka 4.) . R o v rotBstpvala katalytickou aktivitu @nantioselektivitu
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3. Visledky

mNDNnat ®h o 3#Cu(@Ac)ze xuedy o xi davlznn2i hkol S&mh ok o m & ¢ o
reakci thioamidul a pyridin2-karbaldehydu. Komplex3dCu(OAc)2 v g apkskytoval
p Sdakci 2methoxybemaldehydu sitromethanenp S 2 s P-nitrgatkbholvn 2 z k ® m v T t

17%asenanti osel ektivitou pouhlTch 27 % ee.

Tabulkad.Por owkiaSt al yti ck® akt i vkomp Re®duEAd a3ab/ClEGAL) vi t y
sjejich kagnaldgg¥k at T mi
74 R'H
o) \ H

L*/Cu(OAc), OH Qﬁ/
+ CH3NO > N X
dH MO grar) T ronNO HN72?

VTt Ny

Ligand (%) ee (%)

2a 88 90 (R

2b 59 85(9

3a 44 92 (R)

3b 62 73(S)
R!=CH;3(R); X=0 99 89 (R)
R!=CH3(9); X=0 80 23(S)
R!I=H(R); X=0 97 92 (R)
R!=H(S); X=0 85 25(9)

D8l e jsem studovala kat al mmN rcadkodurngal3eet xi Tv i
b/Cu(OAC).. Jak ji g bkdmplexy$e| esntor,u kttyutrand podoba
kompl dd@6I3m a proto byl o st anov eenantiogekektiityc h
g 8§ d osoldellemnav z 8] prmmm ® vn 8n2 t Iheehztio hpoanmoagmeent nr2T a
variat ou kat.ZTapwkgid.joe uz Sej m®, 5Sgl/CukOdd)anlay 2§ tvd irya
vygg?2 katalytickopSagpadi k3al/GuiOpadr8ljearniodi hu v
nitroalkoholy jsemz 2 s kpali@u g i t 2 kSa-bh/Qu{OA@).8ztao r §anT ch r e
podm2nek v prakticky kvantitativn?2ch vit
ki netickou studi 2, kdy jsem sl edovala | a
sthiofen2-k ar bal dehydem z a3aka®Aa) d5a/Gu(ORay fQbl. 0.y
PSiougit? k3a/CugQAgziem p o u 9 6  hzstila mogze 8% konverzj

zat 2 mco |baGutDAgrpDtskry t | 90% UBhmde mBichj jedgenp
mogu®PsvNtlit pravdDpodob Boaakooidihagimd K n anuma
v komplexech 3a-b/Cu(OAc)2. S2ra se <chovs§ jako silnl
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3. Visledky

kpSechodnim kovTm, a proto | z&mNne&kt§&mu i
pS2tomn@akiek o mpl exu. Tozm®rmaviggdmedeRch |
polymern2ch aduktT, kter ® pedkedh T PSplikacior d
kat al ypyaGtOAdzdosahoval e n a n tpiodukteecr hn 2p opn8Xrbnylt evi
hodnot (82797 % eeAnememgzyn ovvea nsoruofiv nv8anr2i asn |
(3a/Cu(OAc)) dogkpatr n®mu p ok | e,sautopeSn bl tliigthsee | e k
V p S2 ppaodufdkiatt 2a | y z § t oho uis-foortu digamiw GEH?Ca(OAC)2) vdgagl o
kvirazanwimgre n2 enantd ok®il 2% ts¥ wé ¢ IPOE@AYa Lze
konstat omlaNn akoripex 5a/Cu(OAc): poskyt oval visl edk
sanal ogi ¢ kT mla/GuiOng:| te sxneetimyl skupinou ypozici 2i mi daz ol i n¢
cyklu. V p$S2paskd nk a tgallr wdb/€u(@AL)TysaSh/GufOAC)2) bylo
dosageno vygg? enan3/CuiGle)(ekd3il iaely u kompl e

Tabulka5.Hodnoty chemickizhkanlt dgkgSia e@CujoAt)2z kompl exT

5a nebo 5b (5 mol %)

0 Cu(OAc), OH

RJ\H * CHNO, =S 6 dni. iProR R)\/NO2

5a 5b

Pokus R Vi e Vo0 Plear

1 Ph 98 84 08 90
2 2-CHsOCeHs 98 83 99 93
3 4-ClCeH4 99 88 99 91
4 4-NO2CeH 4 99 82 99 89
5  4-PhCeHs 98 88 98 89
6 tBu 99 96 99 98
7 thien-2-yl 91 85 93 89
8 naft-2-yl 98 85 98 90
9  PhCH.CH; 99 92 99 91

a poskytuje2-nitroalkoholsk on f i Bwrm$é byt k u

b Poskytuje2-nitroalkoholsk o n f i Sw rm&ebyt ku
®Enantiomern2? pSebyHREspowlgis tThirakdeloe
OD-H a Chiralpak ADH.
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3. Visledky

1
0,9
0,8
0,7
0,6
0,5

A 3a/Cu(OAc)
0,4

® 5a/Cu(OAc)

Konverze

0,3
0,2
0,1 7'

0
0O 10 20 30 40 50 60 70 80 90 100

W8I {6yYN 6Fa 6KO
Obr.10.Lasov§ z8&vislost ko nv ahiofere2-kraerabkacl ed enhi yadEeopm®yt $hiiatnéu
katal yz§8t or Ja5&@uOBap.( OAcC)

Zvi ge uvedeninaH ex &8l el kenjiiGelektivityt kuadtiaul Ty z § t
3a/Cu(OAc). (hodnoty ee 8897 %) a 5b/Cu(OAc)2 (hodnoty ee 8998 %) vy pl § & §,
komplex 3a/Cu(OAc | ze povayswate =2amanti osel ektivn?2
asymetrick® Henrylp&?2 p2miktereo avl Rdooshmofli Tppusoa ¢ 2
komplex5b/Cu(OAc)2l ze poug2@niprooalpe®d 8dag Ricgur ac

332Kat al yatkitdkw§ t a i mobilizovanlch katalyzs§

Vdal ¢§?2 f8zi vi zkumu j sem st uld®ivikoa i
enantiosel ektivn? kat al yz 8t oOby 11p13.0 Tabalkyy me t
6.110) . Kat al y z § tsepargvazly yelak | mé g s@ D s i j ednoduc|
promyt2 dpbggmt reak]| n2 nmvr@ymcli upouekiapart@o |j esdenno |
katal yzgtoiShel donTkt éi ®mrjas et oedBDl i K&i het
130d | 8st evann® zrreeaakgl @ns?l esdmlB ij sasem pokral oval
pS2tomnosti katalyzge ovgechWhpfapatdeadest ad
poodstrlkatDal yyuapsltmold uzastavil a, c 0§ uzvnoa niReonvss,
katalytickk s pzpcoileysmer n2 ho nosi |l e.

Studium katalytick® aktivity a eta@Rti o
(p Si pr avcemilrcgl nz 2alb, tjl simgtlayinséupinou poloze 2) jsem provedla
nar eakci nitromethanuhgsevTlbyrS michesdndoatdyydiy®, a
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3. Visledky

porovnghvéhltatyl yti eRb&klashdmbdiehn2mi kataly:z
chemi ckT chendrnthigknie r a 2 e2mitrogkShelecy f{abdiky 6.1 8.),
z2skantebhk®pSdh kanoai yzpeaahktmilOksRalzySe§ tm®
jejich katalegnamrtki§o saekteikvtiitva t aSajded poSefiprandr.
zadanT ch reak| dde Bphripsakd m2crkeyk kv anZet atzi§y re2mn
porovngn2 vislapgkikaéis kR®ai eshonga®iatgreT j edn o't
typy polymern2ch nosi ¥%[i meomat 2 Eqaiadaktmtnd r
i mobilizovanTl@H2ak b s ah wan§foriclifandyeponNkud ni ¢
vpS2padhD homogenn? 48CufOAdn(tccy o k %tea)liz odndty r u
v Tabulce 2. vs. Tabulce 6 Kat al ogsfonowliganduldoi 12b pak poskytovaly?-
nitroalkoholy se srovnatelnou hodnotou ee jakp 82 p ad D hearmoaretnyn 2 k art a
4b/Cu(OAC)z2, viz hodnoty vTabulce 2 vs. Tabulce 7.

Tabulka 6. VI s edky asymetrick® Henryho reakce nitr ome

i mobilizovanl mDaka®Ralyz8§tory

O 10a—12a (5 mol %)
+ CHsNO
R)J\H 32 T5°C, 6 dni, i-PrOH )\/NOZ

R (katal 104 a1

oykus) V0D eavgy V8P ?O/f) iy " een)
Ph (L) 88 75 96 82 87 76
Ph (2. 83 79 01 84 90 83
Ph (3) 89 79 84 83 90 83
4NOCeHa(1) 95 62 89 72 o1 60
4NOCHs(2) 79 75 90 77 87 72
4NOCiHa(3) 81 75 88 80 90 72
tBu (L) 93 92 98 95 90 94
tBu (2) 97 93 01 96 86 95
tBu (3) 98 92 99 95 94 96

& Poskytuje2-nitroalkohol sk o n f i Bw r meébyt ku
PEnanti omern2 pSebyHREspowlgid tyBhiraicee®Hip o mo ¢ 2
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3. Visledky

Tabulka 7. VT s | edky asymetrick® Henryho reakce nitr ome

i mobilizovanl aObil2bat al yz8§tory
j\ . chno, _10b=12b (5 mol %) OH
R” “H 32 TgC, 6dni, -PrOH . R NO2

R (katal. _ 1002 _1b _12b

cyklus) Vv ('%t) D eabo) Y ('%t) D eavo) Y ('%t) D eet(os)
Ph (1. 87 83 85 85 89 85
Ph (2.) 82 86 80 85 90 88
Ph (3.) 88 86 78 88 79 89
4-NO2CeH4 (1.) 89 73 a0 68 85 69
4-NO;CeHs(2.) 81 84 87 81 89 80
4-NO,CeHa (3.) 78 85 77 84 80 84
t-Bu (1.) 95 94 99 95 95 96
t-Bu (2.) 97 94 99 96 88 96
t-Bu (3.) 98 95 94 94 95 97

& Poskytuje-nitroalkohol sk o n f i §w rm&ebyt ku
“Enanti omernz pSebyHRLEsphowlgi s t2 @hiralo@@dHnpyo mo ¢

Ztabulek618.j e d§| ep Ppatwkm®,aldyd i c k ®m 1p b2jsgm t 2
z 2 s pradukdHenryhoreakcersi g g2 enant i o mme8rsn 2e dkug 82 aclk? ycohu ¢
cyklech. TentpozoervowjliynT chSz2ivieobi | i zovanTct
katalyz8torT aplikovanTch nobvykl¢ h a By las p md t
di s k ultd¥ ZBliteraturyjsemzjistla, ge pt eht ®m | e tavoagknt® vvayc
katd y z gt okrt er 8§ ssipplehtdeey ®m2nn2 ho vkathk!|l gz et o
bNDhem t z vdoby# 58 Tulo bktivaé kat al yz 8t or kaf akwmz § ec
10aalObp Si reakci 2met homgthreazal slehydem. Dosu
1l0aalObj sem akti voval sam®d itPsOigInnal)cenvit®methemu (0,5 ml)
podob u 2 (sepdrack #ba |l yl@Gag 10bajelichn § s | e d n ®sempporuvgn 2t 2
kat al ycykiuz k ® bradukly senantioselektivitou 78 % e&(a) resp.82 % ee 10b),
cog byly viraznhD ypoa@ithodhrdtey s nega ng Kihp
katalyz8tor T depdiabtloi §znjl ga N p Gt z&z ovuy, s &Ge® | ri
tedy dosudkahappmofd bbBahovatstopymNiNat T ch i ont T,
navg8§z8ny nespechnapokbtimar koondsnphot? ymeugn2vzm
achirg8ln2 katalytick8 centra. PSuodentzrma kmd
zani knou, cog vede ke zvigen2 a n8sledn®n

probl ®&m byl p ptSrrmiad @ e jkrm@md yx8§t or T na b ¢
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3. Visledky

vinyl benzyl c hHotetrajettylengyloler)®-b apalyte®ahydrofuranert2a-
b. Tyto typy s2Sovac2ch |inidel pravdRpodo
koordinace mRNnatlch iontT, p3ckémg nepdisk
pPiroml v&n2 vr ouc?2 m Swexthhl aent ool veam ezxat rpaokutgoi rtu? (
podporuje ik af alkylght gpab § 21 i kopol ymeru Mer r
divinyl benzenem) nebtydhdteatdTy @dlapiSB ¢ a o lpy
za v 1 h o d rfofjugehantioseleki M@ r ecy k|l ovat el n®hroo kvayuwad
vasymetricklch sy fOal®esp2®b.ned pol ymery

VIiv recykl alcOa dkatj aeljy z&ht &kraTt al yt Obc. KI® v |
al2 aTabulky 8. Anipodes et i rgklacik a®al ylza®iteamow h paklesu o k
jeho enantioselektivity. Od ed m®h o <cykl u | ze pozorovat m 2
kterl byl pravdDpodobnhD zpTsoben ni kol y
nTbrg ztr8tou pougi t ®h mecykacedifyace av 2d akl agt2a ).nyaznsi
Tomu by bylo mogn® pSedej2t vhodnou zmRno
met ody At ekt ebra® il ,j e p Kima vadvedreIgat gz al n 229 mem
Recyklovatelnosk at al ylila®a d2a-j sem p ak5toivDiSat al wt i ¢kl
reakce nitromethanu ZmethoxybenzaldehydemTdbulka 8.) , pSjidem dos §
prakticky totogm$PxmadidDsdtedkiTaj mkoylabovat el
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3. Visledky

OH

O
@H CHANG 10a (5 mol %) ©\)\/N02
+ CH3NO,; /= P >
OCH; 6 °C, 6 dni, i-PrOH OCH;

CER-NiYe)
mee (%)
1 2 3 4 5 6 7 8 9 10 11

Cyklus

100
90
8
7
6
5
4
3
2
1

©O O O O O © O o o

Obr.11.PSeh | ed R)-1-(2-Mahoxyfeng)-2ni t roet hanol u a hoenobotéeée vdc
katalytickli pbugykbPe&mhoanl@Siyz8tor u

0] OH

10b (5 mol %) NO2

+ CH3NO, S — >
OCH 6 °C, 6 dni, i-PrOH OCH;

B+ e (508
u ee (%)
1 2 3 4 5 6 7 8 9 10 11

Cyklus

100
9
8
7
6
5
4
3
2
1

O O O O O o o o o o

Obr.12.PSeh | ed Spi(2-methkxyfeny)-2ni t roet hanol u a hoeéndowtée v
katal ytickT gt uaykl2e kiobldg §iz§t or u
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3. Visledky

Tabulka8.St udi um recykl ace i moHlabalZsbvanT ch katalyz§tor

(@] OH
©\)LH NG 11-12a,b (5 mol %) @fVNO?
* CH3NO; === P >
OCH; 6 °C, 6 dni, i-PrOH OCH;
1lla 12a 11b 12b
Katal vitn vitn vitn vitn
cyklus ' agc (0 U agc(o odbe (o e (0
y %) ee (%) (%) eeé(%) (%) ee° (%) (%) e€® (%)
1. 84 81 920 74 80 83 91 85
2. 90 82 86 78 89 86 88 90
3. 87 84 89 78 82 88 89 90
4, 88 84 87 80 20 90 85 89
5. 79 84 91 80 85 89 89 90
®Poskytuje2-nitroalkoholsk o n f i Bwrm$ébyt k u
® poskytuje2-nitroalkohol sk o n f i §w r|pEebyt k u
‘Enantiomern?2 pSebyHREsphowlgis t?GhiracadbeHnp/o mo ¢ 2
Ztabulek 6.18. j e patrn®, ge h e tl @12 ovgyeknanz2u j K a t\

katalytickou aktivitu 2ab€gOAt)-0 molfque ron 2s kkua ted |
potvrdilak i net i ckou studi 2 popi s ujmeétoRybehzalderyduo u
p Sdakci snitromethanem katalyzovanoRa/Cu(OAc), 4a/Cu(OAc), a1l0aza st ej n
reak|l n2chObpd3).hE&umekl ost ukazuje, ge pSi pou
10apr obNDhl a reakce @Ghiodtienprcank Bsi 6 k WCk y a rijt iptc
zat 2 pSé pawdhN obou typT homogenntomt kat abegz
30%.Po30hodi n§ch pak byl a%kogvedpevpS8iEbipiodgoh

16h . Tento j ev Il ze vysvDtl it pralvdf®pmdpohb
adul®Bigj ednot !l i vi ch mRaCu@Raprep.MaiGu@®hcex Tve Kkt el
doch&Z2rkovg&§n2 intermolekul 8rn2 Kkoordinal
dimern2z |i oligomern2 komplexy |jd8RBoopakn®

chovgwZztwku byl o z Ba/CyOAR @iz str. 243 &QhmD.). Maprati

tomu,vpol ymer n2 c h 1@ ®kevlzynz Xtuordedater n2 ch nebo o
seznal nou pr awdkehplajkeco bdhosh 8zet mohebkafy | endiN
kompl exu jsou imobilizZ8v ans@Rn8@meiol yokey mé mr
navzg8jem dostat elenitho ZRFémonw@8n2cdqnter mol e

atomu mRN.y na
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3. Visledky

1
0,9
0,8
0,7

0,6
A 2a/Cu(0OAC)
® 4a/Cu(0AQ)
0,4 ® 10a

0,5

Konverze

0,3
0,2
0,1

0
0 1 2 3 4 5 6 7 8 9 10
wSF16yYN 61& 6KO

Obr.13.Lasov 8§ z 8vi s imetBokybehzaldehyelu nalg2-nethoxyfeny)-2-ni t r oet hanol |
katalyzovan8 5 mol 8r n2 mioaz 4WCUHOAtrallOpaz 8t or u 2a/ (

Vzhledem k o mu jsem@e i mobi | i zovariodh Sk attaelpy 8§t
zjistila vysokou katalytickou aktivitu o v R Sirloav rigilch ekatalytickou aktivitu
aenantioselektiviitwv Henryho reakci pSi nA @Tglfulkaroe a k | |
Znal ezenTch hodnot ee, z2skanlcheaphi ka®?2
u vgech katalyz8torT k jist®mu zvIgens?
kat al 0§ hy®rpTS i tie P | bdDhdly ee cc® 0 %, cog odpovzc
enatioselektivity, jakou v, RabiCuw(@Ac),p8irepd o n
6 MO.s agoaverdev § ak zbay Itadciht o reak| n2ch).godmh nhe
vi sl gabklka 9l ze tedy ,uljieniptouh§vePRr kamady aBi ol
b/Cu(OAc)2jesohl edem k jejich npawgekgladt alnyatnitd koG
vhodnDpAR, pBlat 2 mco i mobi 1102z dpwasnk@stoknatdinad y z .
enantioselektivitu a dppSit atied (n2o ur ekbaR)an 2y tti e
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3. Visledky

Tabulkka 9. PSehlvddcs | eedker i ment T asymetrick® Henr2y ho
methoxybenzaldehydemz 2 s k a nK atha | sy 2a9/C (@A), 4ab/Cu(OAc). a 10T p S teplo
i 1AC.

0 OH

2a-b/Cu(OAc),, 4a-b/Cu(OAc), N
©\)LH nebo 10-12 5 mol % ©\)\/ 02
+ CH3NO, S . >
OCHs -10 °C, 6 dni, i-PrOH OCHs

Konverze VTt DN

Kataly (%) (%) e€ (%)
2alCu(OACc), 49 44 93(R)
2b/Cu(OAC): 34 25 89(9)
4alCu(OAC), 83 70 88(R)
4b/Cu(OAC), 89 75 91(9
10a 99 89 83(R)
10b 99 86 91(9
lla 72 65 89(R)
11b 89 79 91(9
12a 99 90 86 (R)
12b 99 88 90(9)

aEnantiomern2 pSebyHRE byl
spougi t 2Chiralced ODeHN y

Vzhledem k o mu , ge se i mobildilZzwk&xmal yk ajt ak o
recyklovatel n® katalytick® systi&myla pamo e
vnEsl&dsunt udi i anal ogiat la®yl8adopbSi | pirzatviegeBazT
(obsahuj 2 czvpeacb2sitmitduaezna | iHl i.dejich Ratalkytickouyaktivitu )
aenantioselektivitu jsero v 1N $a réakci nitromethansi2-met hox y b en z a6lAcCe hy
a pougistrzan%® h @al rtelackhiprm?da?jseredice do§ hka ant i t at i
vitnNgkT pSrecakahgunadvhpad f oam@ms§Tent o f akt I
hypot ®zjoeu bPDhem pS2 p3almz ghrkrauja2loy2z §poo Ml vEN
vSoxhl etovhD extraktoru dogl o buN pézici 2acer
i midazolidi nov®huwoz nciykku u ma li egkdGadSunebak aoxglanil) s i
i midazolidinov®ho ckhkt al hitFhma eicpiSe @ Danni®ha
j ehmdXNnleompl ex je vel mi m8 | 03.3.&)nParnotti oo sjesleenk tp
i mobilizovanli8db pk atvaldy ma§tzoar Ti nertn2ch podi
provedlanikolipromivE n2 m hor k TSno xMielGH ow D extraktoru f
nNDkoli kapg€smbwEm2m MeOH pSi | aboratorn? t
aenantioselektivity t aldabg sp3i prazwnmtahdeel nk a t
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3. Visledky

Ji g v prvn2m kjager y tptodukty®imd 1© § k hnde ma njtgizo me r
p S e b y(@4Roeeprd3arespektive 5% ee prd3b) fm @d ® phoosnkoygtel nyny? v a
kat al ybaBGQu@Ack (83% ee pro5a/Cu(OAc)z resp. 93 % ee prob/Cu(OAc)2).

Vn8sl eduj 2c2ch kat al yt ideakITge2hmu c ysknl 2egcehn 2 p aeki
kat al ylBabt(oprS[i bl i gnhnD s 3 %t leceh/tkoat w§ p | EcdyBK]I
k epimeizacinebo ko x i daci klaitqpd ydABabwT ge hdoch 8 Zegch ne
pS2pravh, nkiabtragl aylikagcsl@ nechcheak| n2ch podm?2
Mognost oxi dalS8abjlsaetma lpyoztSitaodriTl a provedenzm
cykl T asymetri cka®t nbesnfr@gySheo aaregabkocue,z mdm g ak e
podm2nek nevedla k Tabuk@20pj i vim visledkTm (

Tabulka 10. Studium recyklacei mobi | i zovanT d3abpgp &t ahgyfeor Tck®- Hent
methoxybenzaldehydu siitromethanem
O OH
3NOz 7% o >
OCH; 6 °C, 6 dni, i-PrOH OCH,
Katal VT t r133a VT t éSb
cyklus Cegd (0 Cagd (0
y %) eed (%) (%) e (%)
1. 97 64 96 59
2. 97 63 82 51
3. 92 60 85 48
4. 92 58 80 45
5. 55 48 59 42
1° 84 58 86 40
2° 76 62 71 37
3° 74 50 70 38

& Poskytuje2-nitroalkohols  k o n fRvg uprSaech?y t k u
bPoskytujez-n itroal kohoS$v sp Seobnyftikgut

® Reakce byly provedenry at margoilu® Sk at al yz§tor
zai nertn2ch podm2nek.
“Enantiomern2z pSebyHREspowlgidtzam
Chiralcel ODH.

Zvige uvedenich visledkT vyplTv§g,0ifge na

nejsoud er i 138k yougi t el nl mi recyklovatel nT mi k

reakceatosohl edem na | ej iWdalm?2z klo8us tst apbri8ciet uj
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3. Visledky

vihradnhD imobili llay&nt®@r ®atvaylkyaz&tjdr yvysoko
auni chg nebylo nutn® provg8dhDt jejich Akat a

34PS2prmemacemi c k1 2hitrododlekan8-olu (14) a2-

nitrotetradekan-3-ol u (15) asymetrickou Henr

VpSedchoz?2 kapitole jsem popsala pS2pr:
enantioselektivn?2ch, homogaspymehrickh®@tide o
na b §miidin-221)imidazolidin-4-thionu. Vd a | ¢ 2 f8zi vi zkumu
navyugit?2 n ej§%ltiumrcifjtp2 ckhat al yz§tor T pro pS
sl oulmadncisn8l nD zaj 2 mavou bi ol ogibcykloyu davk
s f i n ¢hazei cCavamnol A ((2R,39)-2-aminododekas®-ol) a Xestoaminol C ((83R)-2-
aminotetradekai-ol), viz kap. 2.3.

C2|l pm8kcyel o pSi prpdvrirtodMe jsen vwskytuj 2c?

sl oul eni n, al e i vgechny ostatn?, kter® d
vespol uKmg§eidresu biol ogi ckT cht eas tboi vogostgtckouac k T
aktivitu v Tl i vybranim | ini2m n8§dorovlich bunhn

absolutn2 &konfigurace na juevdendoethdinnvhno | k o &
naj ejich cytotdxxicviytkuazug@p Ss.t ez chraow n8g e wme R k
formy tBDchto sl oul enin.

Pro pS2pravu vgec h-amnadgdSka3-slt €l6)eresp.z® me r
aminotetradeka3-olu (17 byl o ¢g8douc2, aby katalyz8tor
2-nitroalkoholy 14 a 15 svi znamni m =z ast oup e nmmrafibyd u d
as a mo z S evysokBu esantioselektivitou v § mc | jednot!livlch el
Vr §mci m® dilPjsem mistia® gper SKcaa-d/Cu(QAB)iadarbiCu(OAC):
poskgniujroal koholy odvozen® vydsokimoenhhnhid
pSebyt R2®uee)@adp st atel nTm zast oupe mfadriyl2/Au d
(antisyn. Proto jsem tybp®&2 k bhued ey poSgt eonr hya-b sypaatdi ua ns
propr vot n2 st uldenryho eakge migrdethanwdk@alem resp. dodekanalem,

p kit gser® optimalizovala e a k | n 2 p odm2 nkgye nz2a c¥l| er eejnv ydgc
aenant i omer neé2miroakoBotethy4tlK(Tabulka 11. a12).
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3. Visledky

Tabulka 11. St udi um VvI i vu r eak]| rhédnotu eqve Znttrgal kahau 1¢ Vznikgig € b o a
p Séakcidekanalusni t r oet hanem kat &&hyCu@hick #&b/Cu@ATk & ldaby

o) L*/Cu(OAc), (5 mol %) OH

/H\)J\ nebo het. kat. 11a-b
+ N
77 H NO> 12 dni, i-PrOH M
14 NO2

Teplota VT t N dr e (%) eé* (%)
Kat al y:

(AC (%) anti/syn anti syn
2a/Cu(OAc) 20 99 1,036 78 87
2a/Cu(OAc) 10 99 1,04,0 89 94
2a/Cu(OAC) 6 99 1,040 90 9
2a/Cu(OAc) 0 79 1,040 a0 92
2b/Cu(OAc), 20 66 1,02,0 19 166
2b/Cu(OAc), 10 69 1036 18 19
2b/Cu(OAC): 6 60 1,040 18 177
2b/Cu(OAC): 0 74 1045 163 184
4a/Cu(OAc) 20 99 1,02,0 79 81
4a/Cu(OAc) 10 99 1,003,6 80 89
4a/Cu(OAc) 6 86 1,04,0 84 92
4a/Cu(OAc) 0 80 1,03,4 88 92
4b/Cu(OAC):, 20 99 1,02,2 [ [
4b/Cu(OACc):, 10 94 1,003,6 T8 189
4b/Cu(OAC) 6 64 1040 184 192
4b/Cu(OAC), 0 59 1,040 18 792
1la 6 99 1,04,0 85 91
1la 1T10 72 1,043 84 92
11b 6 99 1,04,0 181 191
11b 1T10 67 1,045 183 193

GqEnantiomern2 pSebytek pboyulgkcﬂt)m@i!irajpaleADH.p
beeproantdi ast er eoi z o menf2S,3RE N(2RBHENF2E SR) i n(2IRBRK)
ceeprosyndi ast er eoi z o men2R,3R¥ nSY3RIE2AR SR) i N(2SBR)
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3. Visledky

Tabulka 12 St udi um vIivu reakl| n2 t epédnitrgalkahau 15 VznikBig é bh o a
p Sréakcidodekanalusni t r oet hanem kat al-lyCu@mcki&b/Cu@©Atp & ldaby 2 a

0 L*/Cu(OAc), (5 mol %) OH
/H\)J\ nebo het. kat. 11a-b
+ >
5~ H NO; 12 dnf, i-PrOH /H‘B\)\/
5 NO

Teplota VI t D dr  eé®(%) e (%)

Kat al y: . ) )
(AC (W) anti/syn  anti syn
2a/Cu(OAc) 20 98 1,03,4 85 87
2a/Cu(OAc) 10 99 1,04,0 85 90
2a/Cu(OAc) 6 96 1,04,3 88 93
2a/Cu(OAc) 0 90 1,04,5 84 93
2b/Cu(OAC). 20 72 1,03,4 T10 160
2b/Cu(OAC): 10 72 1,03,7 T51 176
2b/Cu(OAC)2 6 71 1,04,3 158 180
2b/Cu(OAC)2 0 45 1,04,2 158 176
4a/Cu(OAc) 20 99 1,02,0 80 81
4a/Cu(OAc) 10 99 1,04,0 83 90
4a/Cu(OAc) 6 99 1,04,0 83 92
4a/Cu(OAc) 0 95 1,04,3 85 92
4b/Cu(OAC)2 20 99 1,02,2 T72 177
4b/Cu(OAC). 10 98 1,03,6 T84 189
4b/Cu(OAC). 6 66 1,04,0 T84 192
4b/Cu(OAC)2 0 57 1,04,3 P82 192
1lla 6 99 1,04,0 84 91
11a T10 60 1,04,4 84 92
11b 6 99 1,041 183 192
11b T10 56 1,04,5 T84 193

qEnantiomern2 pSebytek pmwlgisttym]iraipme/w)l-hp
beeproantdi ast er eoi z o men(2S,3RE N(ARBHE)HE@AIZIR+ nf2R, IS
ceeprosydi aster eoi z o men2R,3R¥ n(2S3R)HIE@REIRN+ n[28,3S]

Optimali zal n?2 p o kdelawyalu Hsgpdadekdnalu sitreeth&nene
kat al yz ov an28b/QuéCAa)d 4g-li/GufOda)alla-buk 8z al y, ge r e;
vi znamnin jakwlhiewnR wjk e 2-nviltt riogekt4idls tak il efantioselektivitu
katalyz8Homdggenn? da-b/CuddAg)2z 84B-WCUYOAC)2 pos kyt uj
pSiaboratorn2 teplothD pemikti c&lkiskhvoa nTgie ma tji
enantioselektivitgen eus pok mPha §p Sk pad N k2b/CugdAg)zPFDkusyr U
proved8ire®| AICND vedP g kikmt Dgk Tm, avgak vysok
Vpokusech pp®ivetdepljohdm 1®a kAGdooskohliavT ch ¢
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v T t NgikcTn2@itrddlkoholy14i15) sem A eskartliang? hoemodGu 6
Protojsemjakov h o kampromisv y hodnot i | a r em&kie@AdoEdamlowt u
jakvysokT ch ¢ he m2reciktl rccha 14/50takagkantioselektivityo | e k § v a n
upoug(ikdatalyZh or T

VpSedchoz? kugegend olge Ielt @r ogeldab2vylkatzal
vysokou katalytickou.alPtriotiot j sie mp $otestomle p le@
rov z B¢ ,reairiSitroethanu dekanalenresp. dodekanalerkatalyzovaou komplexy
1lab.Vt omt o p S2doaddMd magre@®@mu sn2 gen2-nicoh e ko b &l
14115 (n a p S-nitroalkohdlul5: 99 %p Si v6. 6009 SI0ACk at a |l Ma);99% r
pSi 6 AC WMD. (ARG atoym)Sit bez pozi tjeishrhédhotu e | i v
Zt ohot o jsenfiproldeut e r o g e n ny?21lak ayhahotlag Stkawr nej v h
r e a ktepiotu 6AC Di astereosel ektivita j edBaot | i
b/Cu(OAcC)2, 4a-b/Cu(OAc)2allasbse | i g2 pouze zanedbatelnl
skl esaj?2c? teplotou. Mapitooalkohobchld 15dsenadke NMR e o i
spektroskopi@l r | zi 8 sat u gyrekenfigsira@.[t51

Vn8sl eduj 2c?2 f8zi vtTezsktuonvu§ nf s edna | g oW e de
katalyz8torT na bg§zi mNDNnatTch kompthexT
p Henryho reakci Qbr. 14). Mezit e st &kwd ma® yj zsStnmo rymSjaaen | mN N
komplexy 2(pyridin-2-yDimidazolidinr4-o n T VyVvi nut ®r ancadlvanlge) e ma k
mNNnat ® komplexy vybranlTch komer | nhr 8llos2 wh
bi s ox &2Zlmébo alk@loidu sparteir{a‘i621

7 H 7 //O
—_ \ N (\\)w%/
N S S
HN II J
’ Aco——Cu “H (
2a trans 4a trans 11a trans OAc
2b cis @g/ 4b cis w><r 11b cis
trans-L*1
cis-L*1

Z T
T prd

S

Obr.14PSehl ed chirg8ln2ch | i ganbdyTl,y jteeadidkehags yngEBN noart y®
asymet r i c kré@kctéidekanmaly tesp. dodekanalu s nitroethanem

L*3
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Tabulka 13 PSehpedvedenxipemi ment T r eradp.c dodekdnalld anitr@ethanem
katalyzovan® r TneNnnaitkdomekyr § 1 n 2 mi

0 L*/Cu(OAc), (5 mol %) OH
nebo het. kat. 11a,b
/WJ\H * <No, 12dni, -PrOH /M
NO,
n=7 14;n=9 15
2-nitrododéan-3-ol (14) 2-nitrotetrad&an-3-ol (15)

. ee’ ee® . eé®  ed

Katalyz: ' "P T o e V'IUDT ) @

(%) anti/syn anti syn (%) anti/syn anti syn

2a/Cu(OAC): 99 1,0/4,0 90 92 96 1,0/4,3 88 93
2b/Cu(OAC): 69 1043 152 177 71 1043 158 180

2alCuCl,/TEA 99 1,0/4,0 73 93 99 1,0/4,0 68 90
2b/CuCI/TEA 35 1031 154 172 39 1031 157 171

4alCu(OAc); 86 1,0/4,0 84 92 99 1,0/4,0 83 92
4b/Cu(OAC): 64 1040 184 192 66 1040 184 192

1lla 99 1,0/4,0 85 92 99 1,0/4,0 84 91
11b 99 1041 183 192 99 1041 183 192

trans-L*1 /Cu(OAC): 84 1,0/3,0 76 87 80 1,0/3,0 77 86
cisL*1/Cu(OAc), 94 1025 150 180 96 1030 150 7182
L*2 /Cu(OAc): 75 110 186 179 72 1010 186 183
L*3/Cu(OAcC): 45 1210 147 118 61 1010 126 110
L*3/CuCIl,/TEA 80 26/10 181 168 90 1910 166 145

L*4 /Cu(OAc): 72 1,110 89 90 64 1,110 89 88

qEnantiomern2 pSebyt ek phoyulg?2amt &md vweryHChmo @l plaRL @ Ds
beeproantd i ast er eoi z o men(2S,3R¥ Nn(ARBE)AHE@ASZIRN+ nf2R,ISH
ceeprosydi aster eoi z o men(2R,3R¥ n(ES3R)H@RS3IRN+ n[28,8S)

Tabulka 13 uv §@Sehl ed chemickich vitnRglkT a
nitroalkoholech14i15 p Si pravenich amaekemBNhay T mil gkor
chir &l n2 c tbulkyij ga nzdSTe.j m&® ,enarifieselektieity(88iOP & 2ee)jsem
dos §phdiau g bt al yaGufOda):utransizomer ligandu).Ep i mekrant2a |l y z §
2b/Cu(OAc)2 (cis-izomer ligandu)sice poskytuje 2-nitroalkoholy 14i15, ve kt er T ch
vpSebyt ku sem@maltn ounekty 2R 35 gesp. €539-,b 0o h wjepduze
snedo st atastidselaktivitou52180 % ee)avp o n Nk wWdcchme mi ck ®m v 1
Podobn® jvsiesn erdiksykoad iaf ifeemk ah btz 8t or T, ve Kkt
2aa2bkompl exovs&ny chl or [15%Vvp StDNackm T mzy [ &mo
kat al ylad®u(Oda):y(transizomer ligandu)resp. 4b/Cu(OAc)2 (cis-izomer ligandu)
ahet er ogenn? millabkjag earh y p $a-njiroajkoholyl 14 15 s e stejn
hodnot ami enant iaotnBsne’;sym 92t S \bpySt 2 kpJia-fd(My pak
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3. Visledky

sopalnim pSevl §daj2c2mSepadbi pmegiem) . halag?
1l1lab j sem dps&8ktiacky kwlatn D&rkiBt triovaniZkddhh o OF t at
kat al yejsdudmrsyt aenast|inol® e | s K ii viold QuOAC)2 (anti- 89 % ee;
syn 8890 % ee), oV (e mposkytajeptom NI a td & laymay & tRgBX G
72%) . Jeho nevivwodbd® ¢engpakkt e2n§ tz pRidkDnjoe
vmuligr amov®m mNS2t ku e kmivjsempc by pR&eft aliail k-
14i15 vmn o g sntivk?o | i k,an egrba i ®wdum n § s I e tmemick ¢ h
transformag v y u ghetéragenh k at plllgla 8§t oyt o k gsénm dplkavsla o r
vielativnh mal @S 2httnkoun,pss@enn2vmgu gi | a mognost
aprovedlacelkemj e d e¥as§pcN ¢knaltcanl yt i ckTch cyklI T

Pro reakci dekanalursi t r oet hanem katalyzovanhla he
jsemrovsBDgdoval ag§Viasloootu konverzeuk&rugejck
d 0's § hvnyosumbk/ ® t UXGwk2 c e %) e gz a9 Op o Ob®15% dimayt o s ku't
umaitapr oveden®hdo spmd ttsed nN j douc2ch plBat alt et i
| oy &ms e k u

1
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0

Konverze

0 12 24 36 48 60 72 84 96 108
w8l 16yN 6F3a 6KO

Obr. 15 . Lasovs§ z8vi sl os t-nitloakoholelrdz @ Sd e laasryarieu ria k2® He

katalyzovan® heterogenn2m katalyz8torem 1

Hodnoty enantiometae? BoshthyfpedmokTi vich k.
cy k| ercédha ki¥kamaly sitroethanenk at a | y zpolymerglilaebhjsou zobrazeny
naObr. 16.Je  z S e jymi®dnotyeejsouv z § j e mn N s eodvonipiitlopdiesd a

anipodeseti n8sobn® recyklaci.
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100
~ ~
90 1 e -8
a
. By =
- - i
80 - -
& 70 - m— anti-14, kat. 11a
(]
7} ®— syn-14, kat. 11a
anti-14, kat. 11b
60 -
syn-14, kat. 11b
50 -
40 T L} L} L} L] L] L L] L] L] ]

0 1 2 3 4 5 6 7 8 9 10 11 12
Katalyticky cyklus

Obr. 16 . Nal ez en® he@-ditoalkoholu #4epro{ i nvt | i v@ kpBal pougk®?2
katalyz8torT 11a

3.4.1.Studium epimerizace2-ni t r oal kohol T 147115

2-Nitroalkoholy 1415 j s em pSi poug¢illab pkSa tparlayz
jakod i ast er eoi zsymzemenetn wsSnelbsarttiékegnl,0/@,0) (viz Tabulka 13).
Tento pro anti-i z o me r nppB®Benidilastereoi zomer T mT ¢
katalyzovanou epimigra ¢ 2 s tnear eoge n rp2S t oenmtoruu ns t r os ku p i
C2), neboS vy kkgseliny. Rrautolepneirani et ek € t et dival e
sl onuilney |1 i g2c? se svoj?2 baziciiai@ni Zao aimk o
14i 15ani po 10 dnech(5 ; A®le OHp)o,u gpiXiz si | nNj ¢ 2epilmefzace TE
(nal ez e n hnti/gyrol@/m0o) j i g bhDhem nNkpoverizdcev gl & d ibry.l
doprov§zenrazkhdgr2nelt nbml k o hp$ 2Ts Izaslg dvézimyi dkTu ( ¢ ¢
Proto jsemr ovniNDg ®&éabgdasira v nTEA,2a toes 1,4dimethylpiperazin.
PTsoben2m t®to b8ze doglo k nhRvpS%ienFdnethp D nu
pSil emmeg@ §kdouc? nniraoklddmhrodKklt i cky nedoch§z
pS2s | alydé eprodiktujsemp o mdH NMR spektroskopig@ozorovalay mn o g s t v -
max.2 %). Touto epimara c 2 dtoaggkk®y yr ovng8nz2ee hjoadmat | i v
diastere@omer ech. Zat 2 mc o pni-lzdnerdylaB®o edgrdsyrazoneer pr o
92 % ee (slrcca 10/4,0), po epimeraci jsemnaleza hodnoty 90 % ee prantia90% ee
prosyn (dr 1,0/1,1). Separ ace jednot | i 2Aicthr odailldk$stheorl €To i
pS2slugnich hydr ogeaaminrfaal I6phededkd Vg e m epoc
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chromat ogr afMelmi proepdd$ artal basynd itaas t e r eodiozao nieyrp
S|l oulkegtaciom8r n2 / mobi | n? f§zdp Tjisop 1 @@ ndyBgueotd o t
flexibiln2 attkgulbVvm@ Sé&etjpficohg msstvr ukt uSe. Pr o
di aster ggtobymmeit T ® pr ov ®8a midrea a |1k l7Thzer laifcku

sl oulvgminadchsig 2rci2gi d n Dt aykickls ddreu k tviBrt fu n(eb o s 1 ¢
| ze @t ekky8gyg?2 energetickqgu bari ® u mezi k on

355t udi um separace diipStpravazetdern:
ami noal kidhol T 16

35.1.PS2 pr sepasaceanti/synd i ast er eoi zolBigsr T deri vg§tT

Pro nal ezen? Yol i nn® metody Ssppdnatki\
ster eoi 2zaommenrolal&adhjoslefm provedl a cel kem2-sed:
ami noallBmebod7zTa vzni kul825 oA| kBollint ejretwSe po
synt ®z sfingo&tdpydicc hgenvizngtkBj 2 tyto | §t
smiDsi , mognost mi jejich separraddé? Semrace a b |
diastereoo mer T Cl avami nol u A r espl.i tXeersattouaSwe ndools
Pro modifikaciz-a mi noal kohol ov® struktury se nab?2z:¢
skupiny pro aminy (Bo¢CBz,Fmoe) , popS. jej?2 acyl a%ev e dDar
na ONhet erocykl us, ktlerilgi dryDj géedsy atv®ma ur
di asterevyzdoimed M st andardn2ch separaln2ch
s | o u lémebbld je uveden \Obr. 17.

8H

RPN

n=818 n=10:19

Obr.17. P Si psrlaovuel ne@2i5ny ak®rgit2eSmiyn oal kpoebod?, Tul @i chg by

testov8na mognost separace diastereoi
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Vr §nsctiudi a separ acsmnjpresSti erreoii 2 cantdi23y Si
kter® obsahovaly obvamnklyowanti/dyhN-BooZamhodasdékanp i n |
30200 jsem pSipravi |l a2ameatlodekeBiotulfle) (antisyhoi4®)z o u
a(BocyO ve vBWNgReak| n2 smhNs jsem n&slednh p
(SiOy; petrolether/AcOEY5/1; viv)) . Sl oupcovou chromatograf.
ovgem bez ng8znaku separace di astereoi zon
kr ozdRDl en2 diastwyle®@iitz2omefipshd thisevidzd o @r af i e .
visl edku | perd ntsiGe diroleiher’AaOEt; gradient od 2 % do 40 % AcOEt.
Z2skala jsem frakce, kter @Gnticynk06/0a ¥,H09y p o ml

D&l e | s e n Rafi/sypN-Cbx2iaminotetradekaB-ol (21)  ( p antirsprr
1086) ve vitRgku 75 %, u kter®ho jsem test
sSadou mobi | n2sctha nfd§asr?dlnigkhdog @ Imudp ¢ & @im a o n NE\
silikagel. Bowggeh pStmadgak des&hla pouze

PonRDkud I epg2ch visledkT jsem dos@Ef) a
anti/synN-(3-hydroxytetrade-2-yl)-4-nitrobenzamid (22) ( p antitdym 1,0/4]1). Flash
chr omat ogr afein2t a(nSiA@ OEt, gradi ent oo e d
jednot!livlich ahilsgst,ed/ebi>omerli], 0/ 5, 0. N a 0
obj emniDj g?2 Fmoc s damimododekai3-dlw (1652 a ukz mir y@d32der
nemhDl o prakticky @ndstpnd2 sulluigwm Rea ee [ @htedeman t2
kt Dmt o nejgesnsdrothvidra |l g2 f §zi vI1 2-&mimoo ald6 iVl @l
zamhba IlmS2pravu cyklickTc18 18a@325r ocykl i ckT ¢

( Naenti/syn4-Methyk5-nonyloxazolidin2-on (24) ( p ant§yn 1,0/4,0) jsem
pSi pr avi Paminoall®Ezok ¢ SCOCk vp S2t omnos83 % TEIAt Ng k
Oxazolidmno vl deri v§t | s eflashesheomaografie (Bik) a-hepan/ATOEt;2
gradient od 1 % d60% Ac OEt ) . PSek%dloni® e peoogidzod mkeri Ta,s
derivat i z ajcaek o esMkbEalpiBeShc? lpokasy miZ2 skal a | s
spomRrem jednot! i vant/dynldi, O tler0eod zbmer g, 0.
kolony( puri FIl ash Céeimi alp olga SibilBsB®ehiomatografie(SiOz; n-
hexan/EtOH; gradient od 0 % do% EtOH) izolovat jeden di ast er ¢soantiz o me
konf i gowrgaecnt )ve velmi n2zk®m vIitRDgku (5 %) .

V p S 2 p(affi/syn4-methyt5-nonyloxazoli (25) ( p @mti’Byn 1,0/4,0),
pSi pr ak @mddBdaminoatkoholul6 sdiethoxymethyla c et §t em ve vt
jsem otestov@ktalckl bamBhad@t mobi |l hkafvBireec hi ¢

p S2 p ajdemcpozorovalapouze | §st el nouj edewar d oil ¢ h di a
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Nejl epg2ho vIjssleenl kdwssgSshpl(@ira ayldohexan/AcOEL; gradient
0d20 % do80% AcOEt),p Si | jesnggym zf2rsakkaclea s e dz aasstt ceu peeoni 2z
anti/syn1,0/2,3 al,0/6,0.

PSemhDRami noal klGHd I gfTsoben2m (t rbenmend h o x
nebobenzonitriluvp r 0 st Send 2f eZnnydlo x a z o | 18l ®senBkonka k i§ vz Sl a
jako nejvhodnhDjywmogRlj @andbouzsepar &tierjfednot
pomoc?2 sl oupcov® chromat ogr antisyrdiasteNaq mermpT 2
der i 3889jTsem d o dlétclha opn@it o g r a f :iSi0y; rhexangAc@Em?2 n e
gradient od 2 % do 15 % AcOEt , kdy do
di astereoi zomer T. DS8le jsemhzidiatilkagade o]
pS2paxXfeecnhy | oxazol i nI8td Iche dreov viBd Tprov®st
chromatografie (Si@ n-hexan/AcOE{(3/1; v/v); anti-izomerRs = 0,42 cis-izomerRs = 0,31).

352.0ptimalizace reskhm@®emypodmzomék ndldl ch

Vzhledem Kk/as p IBgemp®& r a c i jednot!| i vilechhy | dix@agté i
der i18g%sdmsevdal g2m vizkumu zamRSil a ngejichpt i
pS2praabyy byl o mogmré sdewny oo ls®m uiBk wN\Ydruv n(2>m
pokusu, spol 2vaj2c?2m v pTsolaerZaditadodekam® t h o
olu (16) zak y sel ® k at al TtzoytpiS§ spQ Ha-anti/pymefertyimethyk5-
nonyloxazolin ( Nenti/'synl8 ve v el mi i Mm@ lzkwam ® mtopvd ut hidgckh 1 1
Visl edloy e doepntlicnhal i zal n2 cdhe rpid8@uuwh 2paijprecav y T
a reakln2 podTabukhkdd zn8zor Ruj e
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Tabulka 14.Pr oveden® poHamystoyazodimulBlz@zyTznTch reakl n2zch podr

16 C(OCH3); CN
Pokus Lini dIRozpowKa(E;[k\f)l yRea)k! : T?pftg) vITZtODIQOe
1 PhbC(OCH3)s MeCN TsOH (0,1) 10 90 11
2 PhLC(OCH3)3 DME TsOH (0,1) 24 100 20
3 PhbC(OCH3)3 DME TsOH (1) 24 100 33
4 PhCN PHCI ZnCl; (0,1) 48 140 45
5 PhLCN PHCI ZnCl; (3) 48 140 83

V. pS2padhR pokusT, kdy jsem jako Iminid
anizmDnou r eak!| n,2 hroo Z pawseud, ¢ Nmedpa gosttyw 2 kat al yz §
2-fenyloxazolin18 vd o b rv@m Ngku (max. 33 %) . Napxoti
aminoalkoholulésbenzoni trilem katalxyymopogaeadhu? ibBalver
j sem z2¥emyomakolin ( Rentiisynl8 ve vysok®m vIitnNgku (8:
p o d m2tenypgskytly 2fenyloxazolin18v u s p o k ocj hi evn® ne k ®uBdiproto jsem
j e o®®lugpirloa pS2pravu n e rfaecreyri X8 A%hPdsepaace m
jednot!livlch sdioaudl&e®ieemzpmPBfEhaehasp d@maes r
chirg8ln2z HPLC. MN&@yen® hgdmBhOpaebeclchy, (¢
hydrogenace 2-n i t r o a | 14 ©5h pal2-@minoalkoholy 16i17, anip $iS2 pr2av i
fenylo x az d8i9ngdogl8dnk r acdmirzezaoqggienma& ch centre

353. Hydrolflezmay l20xazol i ndd® ch derivg§tT 18
PSi p r2aenydora®olinyl18i19jsemvz § vDr el n®m kr oku,a@odr
pTsobeMPGvEBt OHt ppPROt AC po dobu 72 h, 2/ 2 mg¢
aminoalkoholy 16i 17. HydrolTza probhRhsvayswo&l mgedh N
aminoalkoholu( 8 0T 97 s %) ov Vc h  ISirldjsempx ¢ ma & 2 NMR spek
detekoval a M& 10®%) snd p g ¥ ¢ dNebgeizaylaenh noal kohol T,
meziproduktT hydrollzy. Tyto slouleniny r
pomoc? ewtst ®nue vodnl oiotzrt/diekhyletk®r. Zeeratuny? je
dobSe zn&§m§fpolyyovnamgoedl M prost Sed?2 (tzv.
z e j m®Fnasubstitue a n Tdelr i98itTomt o pS2p@®UdD wnggBdau
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nedoch8zel o, pTaoddp oSk mMMnast ipoload « g Bov T ¢
oxazolinov®ho kruhu. Char akt eZainzianlona?l k @ & © i
der i @R3STL6, (2S,3R)-16, (2S,3R)-17 a (2S,39)-17, jsou vsouladu $ i t er 8r n
Yad &84

3.6.Bi ol oigvitro &t®iec yt ot o x i ¢ ka®ni ankotail vkidthyo | ZT

Test ovs8n? cytotoxi ck® aKestoamindluy C & legch a mi
ste eoi z ovngeercTh ny sterewvllédimer ywSi pravenTch \
zpTsdydm provedenkKavedspw!| bipol8cgi skl ch a
Byly vybr&ny |tySi ilsiursipenz®dor dwlieh Juurkak
buRkadherentn2 1linie |lidsklcBYm¥eurobluaBto
l i dsk®ho plicn2ho karcinomu (6A%)4.9)Poa 24 nh
t est ov2annicnho al k6olh dly T o detekovs8no sn2gen?

dehydrogenasp o mo ¢ 2 t-Ewvtgue cWS Tsdkoownlceemitmr a c i <80 Om
vypoltenTcsh hocrd@Eabllde® |ze konstwnt ot akivitec I &
propS2slugnou bunhlnou | i ni2amizo8lkolios 2617 @k n :

I natypu diastereoizomerwafti/syn.

Tabulka 15.P S e hcytetakick® a k tsit \eirteyy i z o mer T Xebt@amiaolmiCn otl ju. As6lao u| e
17.

B un NIl n @&odhoty iCiso,exmd]/1)2

Sl oul e
SH-SY5Y Jurkat A549 MG-63

(2R,3R)-16 63 N 25 K 53 N 29 K
(2S,3R)-16 81 N 55 N 70 N 32 N
(2S,39)-16 60 N 27 N 45 N 22 N
(2R,39)-16 70 KN 34 K 69 K 37 K
(2R,3R)-17 21 N 13 K 29 K 12 K
(2S,3R)-17 53 N 44 N 54 N 22 N
(2S,39)-17 22 N 14 N 23 N 12 N
(2R,39)-17 42 KN 53 N 51 N 24 N

aHodnoty chttiotiaxi Gks®@ ua WCyoN§ §Beny Ste nfeagaedhp T obemBSer

Zvi sl adked@enThlbe 15.j e zSej m®, ¢ge jceydnoottolxiiv
stereoiubnbmar Bll6dAjesnoiun vygag? na | ini?2&% bu
vesrovngn2 s cytotoxickI m pTsokBerm2Ym at AGHt9a
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byl onopji @gtel st ereoi zomery 1IX)e suykamd injod uv YCg
vesr ov ne8knv?i val ent n?2 mi stereoizom@r,y aCltav avne
pougitlich bunhRlnTch lini2ch. FRygnkoRlRdi ger a
(2R,3R)-16 resp. (2S,39)-16 a(2R,3R)-17 resp. (2S,39)-17, vykazuj 2 sil nn
“ulinky ve srovngn?2 s p&i&oindgmlumeadcy (28,235F v &
16 resp. (2S,3R)-16 a (2R,39)-17 resp. (2S,3R)-17. Toto zji gt Duw¢gebeyh c

testovanlch bunhRDlnifch Iini2. Zaj2mavim vi
danlT enantiomern2 p8&r mNRly ve vgech pS2pa
tedy konstat ovadti,nkamei ncoyatl tethdooviicTkV RWwj e | ej i
konfigurace, tedy do jist® m2ry z8vis?

konfigurace na s treSrmeco g ednann2@hho cde natsriéeespeldvi z o
vgak nem§8 §g8dnT vIiiv na jejich cytotoxici!:
srovnatel nl ©c,ytkotteorall etkyeln %ubi ndRov2daj2c2ch
rovofagngt u dan®. s Raaé mn ¢ Kt-16 resp.misyn16 a( Nenti-

17 resp. ( Nsyn-17 jsou synteticky snadnal o s t uzpenk® na mi ¢ k ® liegjejich | e d
pS2praval abdabp®2, nedgem@Bnpri aR@divAdD@®h ek pBSi
s e VvYys k gteraazjord ecr2 Tc Glavaminolu A (2R,39)-16, entClavaminolu (2S,3R)-

16, Xestoaminolu C(2S,3R)-17 a eprXestoaminolu C(25,3S)-17ve vy s ok &@&m jmn ¢
vel mi ,odtiz gmERage®i ck® formy | ze tedy pov
cytostatika v r8&mci vi®@bje, npgjcakgnpmi el
dTvodT vpBgpadBgj ednot.livich enantiomerT
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AExperi ment 8l n2z | 8st

41.0becn® postupy

Vgechny pougit®, komer | nD dostupn® che
Aldrich, Acros OrganicweboVWR a by llyezp odigli g 2yc h Yip-VBCv . K
TEG byl pSipraven na ®chhomgieuUnierzityPardubidd®® ¢ h
VpS2padhD magneti ck®ho m2ch §nHeiddiph| aZ aphoS? §vi§tne
reali zov8§no ploonoecy ® nglsit taikrmyg atz vRa rdoevsideiddipan an 2
DrySyn teplota byla nastpovme€&hadigiktodltm2oH o
OdpaSovsgn2 byl o pr ov §dnNnHeidolph liakobtan 2000 eficient o v o
svakuovl m &aaslira®anP@n510Pros| oupcovou chromat oc
silikagel 60 6 0T 2 0Pne@mazi ckT s K4Di 68gvel@m~GI%. Klash
chromatografi e bylIBd CHl o VREd RUVEFashahEpmaeRsaphy o j |
System T en k chromaogavi8i e byl a prov8dhDna na hlin:
silikagelem 60 F254 (Sigmaldrich)ysvi zual i zac?2 pomoc?2 Uhn),l amg
p8&§rami j-du nebo 5% et hanol i ckINMRspekizabyak e m
mN S e nlaa bpoSri aptl cortn®? ntae 8BmkerkAvance i et®qr00,13 MHz protH,

100,62 MHz prot3C) neboBruker Ascend 500600,13 MHz protH, 125,12 MHz pro=C).
Chemi ck®uUjposuwnk glniabr otv§erd mul tipletu 3sigrt
(U17,26ppm) nebo MeODBds (U 3,31 ppm). 13C NMR spektrag ou kal i bt Se d@n
mul tipletu si gn §&(0u7,23ppnd mreoboMed®D:dield,00ppmCla n Dkt
rozligena mespdoov®PTnt &P)iamk |sno?u kuovnesdteanrnyt w (
(Hz), multiplicity si gn8l T jsou znaleny: s (singdet)
(kvartet)s p (septet), m (multiplet) .pSEIsdashdfod §r n
CHNS Analyzef Ther moFi sher Scienti fic) . pol@imetruck §
Perkin Elmer Polarimeter 344 e sod2 kovou vIibojkoomp&iteptk
20AC. Koncjeentuwvaecdeena Vv g/ 10@embluozpougmbBdr
byl a po$2 zeThermorFisherpSSiéntfit MALPIILTQrbitrap. Jako matrice byl
VYyugiM rofok Ryseliny 25di hydr oxy b en zMe©ONHD ($5B)H-HP)LC v
anallTzy byly pr \Watréxd OWWi sn ad ept Se2ksttorroejm s i di o
800nm) SYKAM 3240 a chirg8ln2mH(RB500mami Ba
Chiralpak ADH (250mm | 4, 6 mm) -&( B0 r animp d kRadvaSdva mm)
spektroskopie byl a zmhRSen aFT-(R$pectrbpadiometer tF® r n
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55, s excitac? neodyomo®l ch®l as d s egrespp@dcddylo m.
2cmila energie | aSekursa0 bmWa mNDSena pSi | a
Thermo Scientific Nicolet iS50 HR Spectrometers pougit2ATR,ecrhmi lkiy
vespektrech bylo 4m'!, FT-l L dat a | s oul SQutvaendoevnean 2v odrm a h L
provedeno np S2 sAavaotp Pdvoupaprskov®m atomov®m ab
vpl amenov®m at olmstzall ynt2inc ki dluy. dr ogeynsaaclkoblyd |
reaktoruBerghof BR10O0.

4.2.P S 2 p rSpvamino-2,3-dimethylbutanthioamidu (1)

') S

HN NHy  PaS1o - poN , NH;
( dioxan (

1
(9-2-Amino-2,3-dimethylbutanamid0,067 moj 8,7 g)b y | r ove ga0 gitekina
such®ho dioxanusSo@PImME 16yK¥ p%i d BmMNE 1bly | a
podzpRNt nT m ootplaa &Sielndm ¢ h | o.rN8&asl |ce donslinidis yz| §aé k b ¢

72hodin pSi | abiocoxamrmpISt @ hd HamdRars zbytdidad|un 2
al kalizovs8§n 50 ml25%%Wnca S0zmlokdeNtHi | ovan®
dor ozpuagtdahkl azena v | edov® | 8§zni . BlpCl® by

Organick8 f8ze byl aSvarowPpeoruagt ez v aabdiua o N @
Surovl produkt byl opakovan IAcOEKSH/ yls)t.a |IBiyZd mv
71972 %) b2l ® Keybbdem2@®AESBHRY

| =i74,7 €0,99: MeOH)b . t . : 8H NMROCDEIE 400,13 MHz, ppm)ti 9,47

(bs, 1H, CSNH), 8,11 (bs, 1H, CSN§), 2,69 (sp,) = 6,8 Hz, 1H, CH), 1,41 (s, 3H, G 1,32

(bs, 2H, NH), 0,92 (d,J = 6,8 Hz, 3H,iPr), 0,77 (dJ = 6,8 Hz, 3H,Pr).3C NMR (CDCl,
100MHz, ppm): ii 215,7; 65,8; 35,8; 29,3; 17,3; 16l e me nt § r mPoCsldiNsS| T z ¢
(146, 25) vypolteno (%): C 49, 28,; H 9, ;MN5; N
19,17; S 22,04EI-MS m/z 146 (M), 103 (M'iPr), 86 (Mi CSNH:*) (100%), 69, 42.
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43.0becnl poS?t ppSdasppropyl-B(pyridin -2-yl)imidazolidin -
4t hi onT 21

Qe O
H2N NH2 f

R =CHj, H R = CH3 2a-b
H 3a-b

Roztok (9-2-amino2,3-dimethylbutanthioamid (1) (2,5 mmo} 0,37 9, 2-
acetylpyridiru nebo pyridiR2-karbaldehydu 4 mmo | )u kyselinyptda I8t ens ul f
025mmol nebo 3 kapky kys®Vp $izys lowcd m@m, s pa lo® n
(4 ml) byl zahS2v§gn gd2dcH@benzéndldd C,c 22 diB;b ud g
n-butanol, 1000 C, .BohpougtNdl o byl o oddebdg&sl edBNo
destil alpmomybytl®ks v odndOn{ 2r0o znlo)k ean dMaf B h h o
10ml ) . Organick® extvwgt§enby ! lyeSospoodjheamyi Noala
rozpougthNdla byla odpaSenapizmedin®steenr®@@aoi z d

a2bresp.3aa3bbyl a rozdRDl ena pomoc2 sl oupcov® ch

4.3.1. (2R,5S)-5-Isopropyl-2,5-dimethyl-2-(pyridin -2-yl)imidazolidi n-4-thion (2a)
Vitngek: 37 9R=0p&(8i0;AcOEThexan!(1&] viv));
=\ EN s | =184,4 €0,8; CHOH); 'H NMR (MeOD-d4, 400 MHz, ppm)i
HN7)~,/:/ 8,54 (m, 1H, Py), 7,81 (m, 1H, Py), 7,66 3d= 8,0 Hz, 1H, Py), 7,30 (m,
1H, Py), 2,19 (sp3J = 6,8 Hz, 1H, CH), 1,67 (s, 3H, GH 1,04 (s, 3H,
CHg), 1,00 (d2J=6,8 Hz, 3HjPr-CHs), 0,97 (d3J = 6,8 Hz, 3HjPr-CHs). 13C NMR (CDCls,
100 MHz, ppm)11209,1; 163,4; 149,3; 137,3; 123,1; 119,5; 82,2; 77,7; 35,6; 30,3; 27,2; 18,2;
16,9.El ement §r proGadn\aS T1(z2a4 9, 38) vypolteno ( %) :
S 12,86. Nalezeno (%): C 62,44; H 7,81; N 16,73; S 12#RMS-MALDI m/z pro
CiHooNsSvypol| t eno: 2 5; AajedeBo7 2B5@13q9MM M-HH]

4.3.2. (2S,59)-5-1sopropyl-2,5-dimethyl-2-(pyridin -2-yl)imidazolidin -4-thion (2b)

Vit Ngekh2K28Y swa | Re @P (SIOSAcREIhexan (1/1;
O' ¥ s VA)):b.t:125130ACl. = +19,3 £0,9: CHOH); IH NMR (MeOD-
7),: d4, 400 MHz, ppm)ii8,53 (m, 1H, Py), 7,83 (m, 1H, Py),70 (d3J= 7,6

Hz, 1H, Py), 7,31 (m, 1H, Py), 2,06 (3= 6,8 Hz, 1H, CH), 1,72 (s, 3H,
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CHs), 1,49 (s, 3H, CH), 0,97 (d2J = 6,8 Hz, 3HjPr-CHs), 0,53 (d2J = 6,8 Hz, 3HjPr-CHs).

13C NMR (CDCl;, 100 MHz, ppm)i 207,9; 162,7; 148,9; 137,1; 122,9; 119,3; 81,9; 77,1;
36,3; 32,6;28,9;18,3; 16,81 ement §r rpfo GeHeS T z2249, 38) vypo.
62,61; H 7,68; NL6,85; S 12,86. Nalezeno (%): C 62,97; H 7,68; N 16,73; S 1PIBRIS-

MALDI m/z pro GaHoNsSvy pol t eno: 2 5 0aledeBo725®13G92[M+HH]

4.3.3. (2R,55)-5-1sopropyl-5-methyl-2-(pyridin -2-yl)imidazolidin -4-thion (3a)

VitnNgek: 47 R%;0,519(5i@; tadetondCH@5j (1/3; VIV));
=~ N_—s | = +10,5 € 0,9; CHOH); 'H NMR (MeOD-ds, 400 MHz, ppm)i
HN—, ~ 859 (d, 1H3J = 4,8 Hz, Py, 7,88 (m, 1H, Py 7,54 (d, 1H3J = 8,0 Hz,
Py), 7,41 (m, 1H, PY; 5,65 (s, 1H, NCH) 2,17 (sp, 1H3J = 6,8 Hz, CH
iPr), 1,44 (s, 3H, Mg 1,05 (d, 3H3J = 6,8 Hz, CH-iPr), 1,01 (d, 3H3J = 6,8 Hz, CH-iP¥).
13C NMR (MeOD-ds, 100 MHz, ppm)ii210,9; 158,6; 150,5; 139,0; 125,5; 123,6; 79,6; 78,0;
38,0;27,2;18,1;16, L1 ement §r prdaCillmNaS T(z2a35, 35) vypolte
H 7,28; N 17,85; S 13,62. Nalezeno (%): C 61,56; H 7,54; N 17,63;28.HRMS-MALDI
M/z proCioHisNsSvy po |l t eno: 2 3 6aledeRol123@121[7 MM-HH]

4.3.4. (2S,59)-5-1sopropyl-5-methyl-2-(pyridin -2-yl)imidazolidin -4-thion (3b)
VitnNgek: 34 R%;0,40(5i@; tadetondCH@5j (1/3; VIV));
,,,,( = T 5@0,70CHEH); 'H NMR (MeOD-ds, 400 MHz, ppm)ii
f( 8,59 (d, 1H2J = 4,8 Hz, Py), 7,89 (m, 1H, Py), 7,61 (d, 3~ 8,0 Hz,
Py), 7,42 (m, 1H, Py), 5,72 (s, 1H, NCHN), 2,33 (sp, 3} 6,8 Hz, CH
iPr), 1,40 (s, 3H, Me), 1,03 (d, 3R = 6,8 Hz, CH-iPr), 0,97 (d, 3H3J = 6,8 Hz, CH-iPr).
13C NMR (MeOD-ds, 100 MHz, ppm)ii210,9; 158,0; 150,3; 138,9; 125,6; 123,8; 77,4; 77,0;
35,8;24,8;18,3; 17,1 e ment §r prdCllpNaS T(z2a35, 35) vypolte
H 7,28; N 17,85; S 13,62. Nalezeno (%): C 61,09; H 7,34; N 17,13;& .HRMS-MALDI
m/z pro Cio2H1isN3Sv y pemd: 236,12159 [M+H] nalezeno: 236,12164 [M+H]
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44.0becnl post upsbeneysulfang3-igoprepyl-B-(pyridin -
2-yhimidazolinT 415

W “ LR /’@
SN S BnBr .Sy NS
HN // DBU, MeOH HN //

R = CH; 2a-b R = CH; 4a-b
H 3a-b H 5a-b

Roztok imidazolidisd-t hi on o v T c2hnelabRbrrasp:38 heffo3b (0,7 mmol)
benzyl bromidu (0,7 mmol ; 8&3mbiethanaubyDn® Ut h(&§1n,
pSiaboratorn?2 tepd§oltdddmpd Wyba Godmdgugt NdI o
a surovi produdkmo d?y | s IpdSed d qvSEdnbekan/Ac@BEl(t/2 g r a
vIV)).

4.4.1(2R,55)-4-Benzylsulfanyt5-isopropyl-2,5-dimethyl-2-(pyridin -2-yl)imidazolin
(4a)
Vit nNDgeng: (BBL %) ;| §i56815(E 1,0p0HOH);
7 N s//® 'H NMR (MeOD-d4, 400 MHz, ppm)ii8,47 (m, 1H, Py), 7,68 (m,
SN HN:}T 1H, Py), 7,46 (m, 1H, PyY,39 (m, 2H, Ph), 7,28,21 (m, 4H,
( Py+Ph), 4,404 , 3 1 20=21B,6 iz, 2H, CkPh), 1,77 (sp3) =
6,8 Hz, 1H, CH), 1,64 (s, 3H, GH{ 1,01 (s, 3HCHs3), 0,96 (d2J = 6,8 Hz, 3HjPr-CHs), 0,92
(d, 3 = 6,8 Hz, 3H,iPr-CHs). 13C NMR (MeOD-ds, 100 MHz, ppm)1i 177,6; 166,3; 149,2;
139,0; 138,2; 130,0; 129,4; 128,2; 123181,7; 93,4; 78,1; 35,7; 35,6; 31,5; 26,1; 18,7; 17,0.
El ement §r prdaGorsNaS B384, 5) vypolteno (%): C 7C
Nalezeno (%): C 70,68; H 64; N 12,27; S 9,19HRMS-MALDI m/z pro GoHzsN3zS
vypolteno: 34 0aledeB80340,98393 W+H].]

4.4.2. (2S,55)-4-Benzylsulfanyl5-isopropyl-2,5-dimethyl-2-(pyridin -2-yl)imidazolin

(4b)
Vitngelng (88 %); |¢§l=usl7(clde] ;
@,,,\(N\ s//® CHzOH); *H NMR (MeOD-d4, 400 MHz, ppm):li 8,50 (m, 1H,
N HN_]/ Py), 7,75 (m, 1H, Py), 7,68 (m, 1H, Py), 7,38 (m, 2H, Ph),i7,29

7,22 (m, 4H, Py+Ph), 4,38 , 3 0 20=21B,2 dz, 2H, CLPh),
1,78 (sp3J = 6,8 Hz, 1H, CH), 1,65 (s, 3H, GH 1,40 (s, 3H, Ch), 0,94 (d3J = 6,8 Hz, 3H,
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iPr-CHg), 0,46 (d,2J = 6,8 Hz, 3H,Pr-CHs). 13C NMR (MeOD-ds, 100 MHz, ppm)1i 176,9;

164,7; 148,9; 139,0; 138,2; 130,1; 129,3; 128,2; 123,6; 122,4; 94,0; 78,2; 36,2; 35,8; 32,6; 27,6
18,2;173El ement §r nptoGaHpshdsS T €239, 5) vypolteno ( %
12,36; S 9,44. Nalezeno (%): C 70,58; H 7,31; N 12,39; S HRMS-MALDI m/z pro
CoHxN3S vypol teno: 3ra@zerio834011848g [NUHH |

4.4.3. (2R,55)-4-Benzylsulfanyt5-isopropyl-5-methyl-2-(pyridin -2-yl)imidazolin (5a)
VitnNgek: 84 R%;047¢SiQs thdxan/ddOELj(1/2;
7 ) \ s//® viv)); | = T 180,88CHQOH); 'H NMR (MeOD-ds, 400
SN HN:}: MHz, ppm):ti8,55 (d, 1H3J = 4,8 Hz, Py, 7,83 (m, 1H, Py, 7,47
( (d, 1H,3J= 8,0 Hz, Py, 7,37 (m, 3H, Py+Ph 7,24 (m, 3H, P
5,83 (s, 1H, NCH)N 4 , 28 ( 2J=13i2 Hz,ZHPh), 1,85 (sp, 1H3J = 6,8 Hz, CHiPn),
1,38 (s, 3H, Mg 1,01 (d, 3H2J = 6,8 Hz, CH-iPr), 0,92 (d, 3H2J = 6,8 Hz, CH-iPr). 13C
NMR (MeOD-ds, 100 MHz, ppm)1i 180,1; 160,5; 149,8; 138,7; 138,6; 130,1; 129,5; 128,4;
124,7; 123,8; 91,5; 78,8; 37,3; 36,1; 25,6; 18,0; 10 e ment § r rpPoCiddin\a3 T z a
(325,47) vypolteno ( %)985.Clalezéno (W 69,94 H7,321N ; r
12,63; S 9,55HRMS-MALDI m/zproGeH4NsS vy pol t eno: 3rakkzero6 85 .
326,16922 [M+H].

4.4.4. (2S,59)-4-Benzylsulfanyt5-isopropyl-5-methyl-2-(pyridin -2-yl)imidazolin (5b)

//@ VitnNgek: 69 R%;0,28)8i@; hdxan/ddOELj(1/2;

@ \ VA): | = T 180,68 CHOH): H NMR (MeOD-ds, 400

~ l1y, S

N HE_\]/ MHz, ppm):Ui 8,55 (d, 1H3J = 4,9 Hz, Py, 7,86 (m, 1H, Py, 7,57
( (d, 1H,31=7,6 Hz, Py, 7,40'7,32 (m, 3H, Py+Ph7,29 7,21 (m,

3H, PH,5,86 (s, 1H,NCHN 4 , 2 9 ( 2J=1312 Hz,ZHPh), 1,96 (sp, 1H3J = 6,8 Hz,
CH-iPr), 1,34 (s, 3H, Mg 1,02 (d, 3H2J = 6,8 Hz, CH-iPr), 0,89 (d, 3, 3J = 6,8Hz, CHs-

iPr). 3C NMR (MeOD-ds, 100 MHz, ppm)1i180,7; 160,1; 149,9; 138,7; 138,7; 130,2; 129,6;
128,5; 124,9; 124,3; 88,7; 78,4; 36,2; 35,2; 24,0; 18,6; 1ES. e ment 8§r n?2 E
proCigHoaNsS (1325, 47) vypol teno ( %),85. Nalezéno (%d):L; F
70,13; H 7,35; N 12,81; $,63.HRMS-MALDI m/z pro CioH2N3SVv y p o | 32616864
[M+H]*; nalezeno: 326,16931 [M+H]

73



4 . Experi ment

45.PS2 pr ava FKimobdizovard Ethapro|l yst noesn ¢ e®

4.5.1. Imobilizace imidazolidin-4t hi onov 1 cihp Si2eprriavv8a GPo | y mer T
Do roztoku imidazolidid-t hi o n o v ® Bamebb2b rg@sp.Bachebo3b (1 mmol),

DBU (2 mmol; 0,3 ml) a Nal (0,03 mmol; 4,5 mghmls u ¢ hDMS@bylp Si d&n per

chlormethylovanl @&mpnatyreageho nks iRbaked st \

prob2 hladbao rpaSiop m2d ¢ eyNI8st BrgTh.0nper l ovl kapol

promytMe OH ( 5Te 5t maMeOMrEan So x hl et poddbu@ihPo®a Kotyd r

produkt vysugen za vakua.

4511.Modi fi kova#faRBapol ymery

Polymer 6a

PSi prawemnd ova®ho kopolayer oyl bepeghaohl or i
tetra(ethylenglykobbis(4-vinylbenzyl)etherem (26)192 a ligandu2as v 1 t B3j%;e m
El ement §r n2 Card,eriH 763 N 8,28)S:2,76T-Raman: 3 217 (w), 406 (w),

576 (w), 621 (w), 642 (w), 682 (w), 747 (sh), 760 (w), 790 (sh), 811 (sh), 837 (w), 907 (w), 928
(w), 963 (w), 1002 (s), 1030 (m), 1046 (m), 1090 (w), 1155 (m), 1883201 (s), 1240 (m),
1292 (sh), 1327 (m), 1369 (sh), 1148 (s), 1584 (m), 1602 (s}, (s8], 2852 (sh), 2872 (sh),
2904 (sh), 2914 (sh), 2924 (m), 2975 (w), 3001 (vw), 388, 3054 (mEni L.

Polymer 7a

PSi prakwemer |mND dost™Mpn®s Me$irGdmo¢llZdgs T @1 ) z
divinylbenzenem (1 %A ligandwasv T t N §&%HENl e ment §r n2 Ca/n22iH z a
7,63; N 6,61; S 3,9FT-Raman: 3218 (vw), 407 (vw), 576 (vw), 621 (w), 642 (w), 679 (vw),
709 (vw), 755 (vw), 790 (sh), 8Qsh), 836 (vw), 1002 (s), 1031 (w), 1046 (vw), 1088 (vw),
1112 vw), 1155 (vw), 1183 (W),203 (w), 1240 (w), 1296 (sh), 1311 (sh), 1326 (vw), 1363
(sh), 1448 (w), 1528 (vw), 1568h), 1583 (w), 1602 (m), 1611 (m), 2857 (sh), 2910 (sh), 2925
(s), 2978 (m), 3000 (w), 3033 (sh), 3053dsj *.
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Polymer 8a

PSi prakwemer |mND dos™wppry®&@ ky §hdedmol /4951 OI, )7 z
polytetrahydrofuranem (2 %) a ligan@asv i t D ®k %Ml e ment §rn2 @Gnal
83,51; H7,98; N 2,77; S 1,4BT-Raman: 3217 (vw), 402 (vw), 621 (w), 642 (vw), 760 (vw),

796 (vw), 810 (sh), 840 (sh), 90@), 966(w), 1002 (s), 1030 (w), 1046 (sh), 1084 (vw), 1155
(w), 1183(w), 1201 (vw), 1240 (m), 1297 (sh), 1325 (vw), 1367 (sh), 1450 (w), 1584 (w), 1602
(m), 1611 (sh), 2856sh), 2910(m), 2977 (w), 3000 (w), 3038 (sh), 3053 (s), 3162 ().

45.1.2.Modif i Kovan®6bBbl ymery
s J
A LN

Polymer 6b

PSipr apveernoov®ho kop@Vviymerbemszylremluori du) z
glykol)-bis(4vinylbenzyl)etherem (26)1°4 a ligandu2b s v 1 t 820%Eme ment §r
anal T z@8063M 7,48; N 3,65; S 2,68T-Raman: 3 220 (sh), 234 (W)272 (vw), 407

(vw), 576 (vw), 621 (w), 642 (w), 674 (vw), 747 (sh), 188/, 767 (sh), 790 (sh), 814 (sh),
833 (vw), 1002 (s), 1030 (w), 1046 (w), 1090 (vw), 1155 (w), 1183 (w), 1201 (w), 1240 (vw),
1299 (sh), 1327 (vw), 1369 (sh), 1448 (w), 1888, 16@ (m), 1611 (sh), 2853 (sh), 2912 (sh),
2924 (m), 2975 (w), 3001 (vw), 3036 (sh), 3054cfs)*.

Polymer 7b

PSi prakwemer |mND dost™Mpn®skeSirécd i ¢2d57 4, 0 n
divinylbenzenem (1 %) aligandbsv T t N §&k%eEl e me natn8arIni2z @7603H :
8,04; N 6,28; S 3,6 ET-Raman: 3219 (vw), 409 (vw), 585 (vw), 621 (w), 642 (w), 671 (vw),

717 (vw), 747 (sh), 760 (vw), 796h), 807 (sh), 830 (vw), 1002 (s), 1031 (w), 1046 (vw), 1088
(vw), 1155 (vw), 1183 (w), 1201 (w), 124@), 1296 (sh), 1327 (vw), 1363 (sh), 1448 (w),
1528 (vw), 1583 (w), 1608s), 1611 (s), 2857 (sh), 2910 (sh), 2925 (s), 2978 (m), 3000 (w),
3033 (sh), 3053 (nT .

Polymer 8b

PSi prakwemer |mND dos™wppry® ky §n demdnepl@ ,Ch) 36302 NH ®

polytetrahydrofuranen®@ %) a ligandiebsv 1T t D k% El e ment §r nG84.@a7n al T
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H 7,83; N 3,01; S 1,7 ET-Raman: 3 217 (vw), 406 (vw), 621 (w), 642 (vw), 760 (vw), 796
(vw), 810 (sh), 837 (sh), 907 (vw), 966 (w), 1002 (s), 1030 (w), 164p 1084 (vw), 1155

(w), 1183 (w), 1201 (vw), 1240 (m), 1297 (sh), 1325 (vw), 1367 (sh), 1450 (w), 1584 (w), 1602
(m), 1611 (sh), 285%sh), 2910 (m), 2977 (wB00O (w), 3038 (sh), 3053 (53162 cm(vw)

cm L,

4513.Modi fi kovadgal pol ymer

PSi pravkeneas | nD dost upM®pr Weky $if
7 N_d (2, 5mMmMgl0/ g Cl) zes2tNDn® divianyl
SN HN% svit DN@&k® ;M| ement §r n2 Q76,83 H 2,67; N %)
( 6,62; S 3,62FT-IL : 3 3304 (vw), 3082 (vw), 3059 (VWR024 (W),
2964 (W), 2924 (W), 2872 (W), 2852 (W), 1589 (510 (w),1493 (W), 1471w), 1452 (m),
1433 (m), 1371 (w), 1325 (vw), 1290 (vw), 1263 (vw), 1200 (vw), 1147 (vw), 1076 (w), 1047
(W), 1009 (M), 953 (), 841 (w), 787 (W), 748 (m), 698 (vs), 6L 615 (W), 544 (W L.

4514.Modi fi kovadbl pol ymer

PSi pr avkeonmer | m D dost Ud'% nper y shkeyr Sii
@,,,N / (2,5mmMglo/ g Cl) zes2tNDn® di vdbnyl
SN HE_\]/ svit D@k%;@l ement §r n2 Q7666 Ml 2,62; N %)
( 6,30: S 3,36FT-IL : 33304 (vw), 3082 (vw), 3057 (vw), 3024 (w),

2064 (W), 2924 (W), 2873 (W), 2852 (W), 1618 (w), 1583 (m), 1608 1493(m), 1471 (W),

1452 (m), 1435 (m), 1371 (w), 1325 (vw), 1263 (vw), 1200 (vw), 1149 (vw), 1109 (w), 1074
(W), 1047 (w), 1018 (w), 997 (WPO8 (vw), 840 (W), 748 (m), 698 (vs), 621 (L3 (W), 540

(w) cmi' 2,

452.PS2prava KHtlal yz8§tor

Modi fi kov a6nT@0pnog) bylsme s p e nvdoatek§Ou(OAc) (0,5 mmol;
91 mg vMeOH (12 mpo dobu 24 h pSi Pabokahben?
kat ally@igdtfoirl t rov§n M@K 5flr i2t0u ,ml pr amynBe®OH e d n
vSoxhl et ov Ip oe xdtorbauk t204r uh ( 3a-p Sotizp proniyt 1P 2D Imy me r
MeOH). Pot ® byl produkt vysugen za vakua.
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4.5.2.1. Imobilizovan®k at a lyy@a82ao r

Kat al yl@a8t or

PSi priamemi Izi zov éas®ivd t BliggEsmednue nt §r n2 CAM3F;] T z
H 6,89; N 3,19; S 2,33; Cu 4,86T-Raman: 3 508 (vw), 576 (W), 621 (vw), 639 (vw), 673
(vw), 709 (vw), 790 (sh), 80Fh), 829 (vw), 925 (vw), 1000 (s), 1027 (m), 1046 (sh), 1092
(vw), 1154 (vw), 1183 (W), 120(sh), 1240 (w), 1327 (vw), 1364 (sh), 1448 (w), 1583 (sh),
1602 (m), 2857 (sh), 2907 (sh), 2926 (m), 2977 (w), 3003 (w), 3039 (sh), 30B&(Hn)

Kat al yl¥a§t or

PSi priamemi Izi zov Jas®vd t MBiggEdmedme nt §r n2 C&H&H4d;l T z .
H 7,04; N 4,93; S 2,97; Cu 6,12T-Raman: 3 215 (vw), 239 (sh), 400 (vw), 621 (w), 642 (w),

680 (vw), 703 (vw), 759 (vw), 788 (sh), 808w), 837 (vw), 100s), 1031 (w), 1043 (w),

1087 (vw), 1156 (vw), 1183 (w), 1199 (sh), 1245 (vw), 1317 (vw), 1447 (vw), 1583 (sh), 1605
(M), 2864(sh), 2926 (s), 2974 (m), 3002 (sh), 3054c(s)".

Kat al yl2za8t or

PSi priamemi Izi zov 8&s®lvd t BliggEdmedue n® § an a IC7¥88; ( %
H7,77; N 2,25; S 1,25; Cu 2,4FT-Raman: 3 216 (vw), 576 (vw), 607 (vw), 620 (vw), 640
(vw), 754 (vw), 796 (vw), 832 (vw), 1001 (s), 1030 (w), 1080 (sh), 1154 (vw), 1183 (w), 1193
(sh), 1244 (vw), 1325 (vw), 1372 (sh), 1448 (%62 (sh), 1583 (sh), 1602 (m), 2853 (sh),
2913 (sh), 2923 (m), 2974 (w), 3000 (w), 3035 (sh), 3058n(s).

4.5.2.2. Imobilizovar®k at a [yy@oig2bo r

AcO-‘Cu J(
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Kat al yl@b8t or

PSiprawmehi lzi zovath®ho Tt BBg%Ethe ment §rn2 @nal
72,89; H7,01; N 3,54; S 2,46; Cu 4,83;-Raman: 3 221 (vw), 508 (vw), 576 (vw), 621 (vw),

639 (vw), 673 (vw), 709 (vw), 790 (sh), 807 (sh), 829 (vw), 925 (vw), 1000 (s), 1027 (w), 1046
(sh), 1095 (vw), 1154 (vw), 1183 (w), 12(sh), 1240 (w), 1327 (vjy 1364 (sh), 1448 (w),
1583 (sh), 1602 (m), 2858h), 2907 (sh), 2926 (m), 2980 (w), 3000 (w), 3039 (sh), 3055 (m)
cm 1,

Kat al ylib§8t or

PSiprawmehi lzi zovam®ho Tt B5g%Etthe ment §rn2 @nal
70,12; H 7,54; N 4,76; S 2,89; Cu 5,¥39;-Raman: 3 220 (sh), 236 (vw), 397 (vw), 549 (vw),
574 (vw), 622 (w), 641 (w), 677 (vw), 707 (vw), 766v), 801 (sh), 832 (vw), 1001 (s), 1044
(sh), 1083 (vw), 1156 (vw), 1183 (w), 1199 (sh), 1243 (sh), 1312, (47 (vw), 1583 (sh),
1605 (m), 2864 (sh), 2926 (s), 29(f4), 3002(sh), 3054 (sgm L.

Kat al yl2b§t or

PSiprawmehi lzi zovag8h®ho Tt BBg%Ethe ment §rn2 @nal
80,23; H 7,56; N 2,40; S 1,36; Cu 2,%6[-Raman: 3 183 (sh), 214sh), 239 (m), 607 (vw),

623 (vw), 642 (vw), 754 (vw), 794 (vw), 831 (vw), 1001 (s), 1030 (w), 1086 (sh), 1154 (vw),
1182 (w), 1193 (sh), 1244 (vw), 1325 (vw), 1338), 1448 (w), 1562 (sh), 1583 (sh), 1602
(m), 2853 (sh), 2912 (m), 2923 (sh), 294, 3000 (w), 3035 (sh), 3053 (rajn' .

4523.1l mobilizovaiBh katalyz§tor
PSiprawemilzi zovaga®ho vilt Qakam
7\« SFO El ement §r n2 Ca6b,a3l H 6468, N@4,92) S 2,87; Cu
Y _7/ 5,14:FT-IL : 3 3407 (vw), 3082 (vw), 303 (vw), 3024 (), 296
( (W), 2924 (W), 287 (W), 2852 (W), 1589 (M)1566 (M), 1510 (w),

1493 (m), 143 (m), 1421 (m), 137 (m), 13D (m), 12% (w),
1261 (), 1205 (w), 1138 (w), 1082 (w), 104 (m), 1018 (m), 908 (viv 881 (vw),841 (W), 756
(m), 698 (vs), 667 (M), 617 (w), 546h) cni L.
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4524.1 mobilizovaibh katalyz§tor
PSiprawmemilzi zovaa®hovit gdawam
//O El ement §r n2 Ca70,42t H 7204; N@4,93) S 2,42; Cu
_]/ 4,34;FT-IL: 33408 (vw),3082 (vw), 3057 (vw), 3024 (W), 2964
Aco“C“ (W), 2924 (w), 2877 (W), 2850 (w), 1699 (vw), 1601 (m), 1581
(m), 1566 (m), 1508 (w), 1493 (m), 1452 (m), 1421 (w), 1362 (m),
1327 (m), 1259 (w), 1205 (w), 1136 (w), 1082 (w), 1045 (m), 1020 (m), 908 (vw), 841 (w),
754(m), 698 (vs), 667 (M), 619 (W), 542 (i) L.

4.6. Studiumas y me t Hanrghlo f@akce
46.1.0becnl postup Henryho 2Bakce s vyugit?2|]

S mQigandu 2 1 ®,0275 mmol), Cu(OAe)(0,025 mmal 4,5 mg), nitroalkan (9i
10mmol, 0,5ml) ai-PrOH(1 ml) bylam2 c h§na p Si | abor azaoznikuz t
homogenn2hoN§olzedkBkh W Siddnddsiodpov?2 dnanpl? c 2
Reakce pr AIC2 pal @dopSi 66 dn fAitro¢thanepi3d pR)d.N R & akk
reakce bylasurd¥ r ea k| n2 s mDshropatadrafidC;AeOEL). Fialsthr §t
odpasanvakua a destil al n? zbyt ek (S©Oy In- dnl
hexan/AcOE{(3/1; vIv)).

46.20becnl postup Henryho reakl8e s vyugit?2,

Smidsmobil i Kav ah@W§ (bdwl %9, nitromethany® mmot 0,5 ml)
ai-PrOHImhbyl a ochl| anéshedalN6dpABvpB8ag&on2 al de
Reakce prob2hala pSi 6 AC po dobu 6 dnT.
p S fits apromyt AcOEt (cca 50 ml)F i | t ro&tp atSselnvakua a dest il
dNDl en sl oupcovouw nbexan/dac@&B/B gw)af i 2 ( Si O

1-(2-Methoxyfenyl}2-nitroethanol
OH Gl ut T R ©038;fH NMR (CDCk, 400 MHz, ppm):li 7,44 (m, 1H,
@NOZ CeHa), 7,34 (m, 1H, GHa4), 7,02 (t,3) = 8,0 Hz, 1H, GH4), 6,91 (d,3) =
OCH; 8,0Hz, 1H, GHa), 5,63 (dd2J = 13,0 Hz,3J = 3,2 Hz, 1H, CHOH), 4,64
(dd,2J=13,0 Hz2J=9,2 Hz, 1H, CENOy), 4,59 (dd2J=9,2 Hz,2J = 3,2 Hz, 1H, CENOy),

3,89 (s,3H, OCH), 3,14 (bs, 1H, OH)!3C NMR (CDCl; 100Mz): i 156,0; 129,8; 127,2;
126,1; 121,1; 110,6; 79,9; 67,7, 55Bnant i omer n?2 pSebytek byl
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(kolona Chiralcel OEH, mo b i | KM@ hexarBRPr@H, PG Tt okov & rychl
det e kasté?Omré)jR—enantiometR: 147 min, Senantiometr= 174 min.

1-Fenyt2-nitroethanol
OH Gl ut TR 0032 {H NMR (CDCls, 400 MHz, ppm)1i 7,42 7,36 (m,
©)VN02 5H, GsHs), 5,47 (dd2J = 9,6 Hz,3] = 2,8 Hz, 1H, CHOH), 4,62 (ddJ =
13,2 Hz,21= 9,6 Hz, 1H, CENOy), 4,52 (dd2) = 13,2 Hz3J= 2,8 Hz, 1H,
CH:NOy), 2,83 (bs, 1H, OH)*C NMR (CDCls, 100 Mz) 11138,3; 129,1; 129,1; 126,1; 81,3;
711.Enanti omern2 pSebytek byl st anoH,e nmopboinmc

f §:296/10 hexartlPrOH, pr Tt ok ov 8ml  yné i, o sdte:it ek ,c&R p Si

enantiometr = 172 min, S-enantiometgr= 214 min.

1-(4-Nitrofenyl)-2-nitroethanol
OH Glut§8 krystalick883 |RGEK®R.HBMR]I t §
/@)\/Noz (CDCls, 400 MHz, ppm)1i 8,26 (d,2J=8,4 Hz, 2H, GH4), 7,62 (d2J
O,N = 8,4 Hz, 2H, @H4), 5,60 (m, 1H, CHOH), 4,58 (m, 2H, GNOy),
3,22 (bs, 1H, OH)13C NMR (CDCl, 100 Mz) U 148,3; 145,2; 127,2; 124,4; 80,8; 70,2.
Enanti omer n? pSebytek byl st an eH,e nmopboi monc?2

85/15 hexantPrOH, pr Ttokov8 rychlost: 0, Benantiomeni n,

tr= 22,6 min,S-enantiometr= 27,7 min.

1-(4-Chlorfenyl}2-nitroethanol
OH Gl ut TR =032 jH NMR (CDCls, 400 MHz, ppm)i 7,40 7,34
/@NNOZ (M, 4H, GHa), 5,47 (dd2J=9,2 Hz3J = 2,8 Hz, 1H, CHOH), 4,58 (dd,
cl 2)=13,2 Hz2J= 9,2 Hz, 1H, CHNO), 4,50 (dd2J=9,2 Hz3J =28
Hz, 1H,CH.NOy), 2,88 (bs, 1H, OHJ3C NMR (CDCls, 100 Mz) 1136,8; 134,9; 129,3; 127,5;
81,1; 704 Enanti omern2 pSebytek byl stano¥Hen

mo b i | n2/10heéaiPrOH9 Opr Tt okov &l f mc h|l odet eRgR8 p$S

enantiometr = 17,0 min, S-enantiometgr = 22,0 min.
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1-(Bifenyl-4-yl)-2-nitroethanol
OH Glut§& krystalickI8AICEER3S,.!H BRI t §
O NOz (CDCls, 400 MHz, ppm)ii 7,60 (m, 2H, GHa), 7,57 (M, 2H, GHa),
7,50/7,43 (m, 4H, Ph), 7,37 (m, 1H, Ph), 5,53 %dl= 9,6 Hz, 1H,
O CHOH), 4,66 (dd2J = 13,6 Hz2J=9,6 Hz, 1H, CHNO), 4,56 (dd,
23 = 9,6 Hz,3) = 3,2 Hz, 1H, CHNOy), 2,83 (bs, 1H, OH)!3C NMR (CDCls, 100 Mz) U
142,1; 140,1; 137,2; 129,0; 127,9; 127,9; 127,3; 126,6; 81,3;EIn0ant i omer n2 p ¢
stanoven pomocHralddl®DK, (rkmb iolni@PhekéngPzGH: PIOTt o k-
rychlost: 0,8 ml/ mi nRenahtometk=28,7 mis Senamtiorrer 2 5 -
tr= 35,6 min.

1-(Naft-2-yl)-2-nitroethanol
OH Bez b ar;WRi=081 1 NMR (CDCl, 400 MHz, ppm)ii 7,88

“)vNoz 7,84 (m, 4H, Ar), 7,547,46 (m, 3H, Ar), 5,64 (d2J = 8,4 Hz, 1H,
OO CHOH), 4,70 (dd2J = 9,2 Hz,2] = 9,6 Hz, 1H, CHNOy), 4,60 (dd,

2)= 9,2 Hz,3J = 3,2 Hz, 1H, CHNOy), 2,95 (bs, 1H, OH)*C NMR (CDCls, 100 Mz) U

1356; 1335; 1132; 1291; 1282; 127,9; 126,8; 1268; 1254; 1234;81,3; 71,2 Enant i o me
pSebytek byl stanoven ponatb,c2motbPi LI 18 hdfa® zoen: a
PrOH pr Ttokovs8 rychl ost: O0,R&nanibnmemE32mdet e k

enantiometr = 498 min.

2-Nitro-1-(thiofen-2-yl)ethanol
OH Gl ut JR=dB2elH NMR (CDCls, 400 MHz, ppm)ii 7,34 (dd2J=5,2

S ) NO2 Hz 33=1,2 Hz, 1H, Ar), 7,07 (m, 1H, Ar), 7,03 (m, 1H, Ar), 5,73 (&=

\ 9,2 Hz,3J = 3,2 Hz, 1H, CHOH), 4,72 (dd) = 13,2 Hz,2J = 9,2Hz, 1H,
CH2NO), 4,60 (dd2J = 13,2 Hz,3J = 3,2 Hz, 1H, CHNOy), 2,98 (bs, 1H, OH)!3C NMR
(CDCl;, 100 Mz) 1141,4; 127,4; 126,4;125,3:81,0;6/3n ant i omer n2 pSeby
pomoc?2 HPLC (ko-HpnmokhIl /hOhéx&n8PIGHOD®I0OTt ok ov §
0,8 ml/ min, det Bk&nantiompt$s19,2mikSerabtidmetrmI1;6 min.

4-Fenyt1-nitrobutan2-ol
OH Bezbar ;=029 ld NMR (CDCl, 400 MHz, ppm)1i 7,32

©/\)VN02 7,19 (m, 5H, Ph), 4,40 (m, 2H, GNO>), 4,32 (m, 1H, CHOH), 2,90
2,73 (m, 2H, CH), 2,70 (bs, 1H, OH), 1,92,75 (m, 2H, CH). 13C
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NMR (CDCl;, 100 Mz) G 140,8; 128,9; 128,6; 126,6; 80,7; 68,0; 35,3; 3BE:lrant i o me
pSebytek byl stanoven pomé,c?2mdHPILICHGhéfad ne:a
PrOH pr Ttokovs8 rychl ost: O0,R&nanibnmemrMo6mdet ek

enantiometr= 182 min.

3,3Dimethyl1-nitrobutanr2-ol
OH Be z b ar;Ri=0204 NMR (CDCl;, 400 MHz, ppm)1i 4,52 (dd2J =
%N% 13,6 Hz,2) = 2,0 Hz, 1H, CHNOy), 4,37 (dd2J = 13,6 Hz,3J = 10,4 Hz, 1H,
CH2NOy), 4,03 (dd3J = 13,6 Hz2) = 2,0Hz, 1H, CHOH), 2,45 (b<,H, OH),
0,98 (s, 9H, (CH)3). ¥3C NMR (CDCls; 100 Mz) U 78,5; 76,4; 34,4, 25,7 Enant i on
pSebytek byl stanoven pomo,c2 mHPILICABAekdol 0 a:a
PrOH pr Ttokovs8 rychl ost: O0,R&naniibmemElIb2midet e k

enantiometr = 18,1 min.

1-(2-Methoxyfenyl}2-nitropropanl-ol

OH Gl ut ] R =038 }H NMR (CDCls, 400 MHz, ppm)i 7,43 6,88 (m,
mNoz 4H, GsHasyn+ant), 5,53 (d,3J = 3,6 Hz, 1H, CHOHanti-), 5,13 (d,3] =

OCH4 8,8Hz 1H, CHOHsyn), 5,02 (m, 1H, CHN@syn), 4,88 (m, 1H, CHNQ@
anti-), 3,90 (s, 3H, OCkbkyn), 3,87 (s, 3H, OCkhnti-), 3,18 2,90 (bs,1H, OHsyntanti), 1,49
(d, 3H,3J=6,8 Hz, CHanti-), 1,33 (d, 3H3J= 6,4 Hz, CHsyn). 13C NMR (CDCl;, 100Mz):
0156,9; 130,3; 129,2; 126,1; 121,4; 111,1; 8783;55,6; 16, BEnant i omer n2 p S
stanoven pomoc? HPL-B, (kmobbh/AReahBrold | mpa K t AX

rychl ost : 1, 0 ml / mim) anti-: d1S2Rptk = 229 mils i(IR28) tr= 2 3
334 min; syn: (1R 2R) tr= 45,2 min, (529 tr= 61,7 min.

1-Fenyl2-nitropropanl-ol
o Gl ut TR =032 jH NMR (CDCl, 400 MHz, ppm)ii 7,45 7,38 (m,
NO, 5H, CeHsanti+syn), 5,41 (d, 1H2J = 3,6 Hz, CHOHanti-), 5,03 (d, 1H,
W 3J=10,0Hz, CHOHSsyn), 4,77 (m, 1H, CHN®@syn), 4,69(m, 1H,CHNO;
anti-), 2,73 2,40 (bs,1H, OH anti+syn), 1,50 (d,3J = 6,8 Hz, 3H, CHanti-), 1,31 (d,2J =
6,8Hz, 3H, CHsyn). 13C NMR (CDCls, 100 Mz) 11138,7; 138,5; 129,3; 129,1; 128,8; 128,6;

127,1; 126,1; 88,6; 87,6; 76,4; 74,1; 165; 1Eh ant i omern2 pSebyt ek
HPLC (kolona Chiralpak A$ mo b i | n/3 heXarg-Rr@H, 7T Tt okov §
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1,0ml / mi n, det enkgaati: flSAR) trex 2652 mih 5(R,29) tr= 32,0 min; syn:
(1R,2R) tr= 39,2 min, (529 tr= 51,0min.

47PS2prava stereoizomerT Clavaminol

471.0becnl post uwnjrodpdSikarp3ol y14) a 2nitrotetradekan-3-olu (15)
SmNs ¢ hiigangu2n#£ tla L*4 (0,0275 mmol)a Cu(OAc). (0,025 mma]

45mgynebo het er oge nlibhaaoitro&tream @ Immnat 8 65ant) v i-PrOH
(Im)ybyl a m2ch8na pSi | abomM&tsdrerdn Nt dyll at B m
nap S2 sl ugnou t eopdlpootvifaldahyjdt@hinoh).SimdDSn byl a m2ch
pSi dan® t eplkoattia |l yN88st|oer dndid shiyrd & &d@;mACOEL dca K
50ml) nebpSés ( hebhedogen nkb)lk proneyl ACQES (coa 50 ml)
Rozpougt Ndl a sryd (pe m@pm Stelnmk w aa destil al n?
chromatografi€SiOz; petrolether/AcOE{5/1; v/v)).

2-Nitrododekanr3-ol (14)
OH Gl ut TR =00,38;3H;NMR (CDCls, 400 MHz):li 4,57 4,49 (m, 1H,CH-
NO, anti+syn), 4,18 (m, 1HCH, anti), 3,90 (m, 1HCH, syn), 2,30 (d,1H,3J =
NO2 4 8Hz, OH, anti), 2,21 (d,1H, 3] = 6,4Hz, OH, syn), 1,56 (d, 3H3J = 6,8 Hz,
CHgs, syn, 1,54(d, 3H,3J = 6,4 Hz,CHg, anti), 1,65 1,30 (m, 2H,CH,, anti+syn), 1,26 (m,
14H,7 T Cakti+syn), 0,88 (t3H,3J = 6,4Hz, CHs, anti+syn). 13C NMR (100 MHz, CDC}):
87,9 6yn); 86,6 @anti); 73,1 6yn; 72,3 @nti); 33,3; 32,1; 29,7; 29,7; 29,6y1); 29,5 @nti);
29,5; 25,9 &nti); 25,4 6yn; 22,9; 16,5; 14,35yn); 12,6 @nti). FT-IL (ATR): 3max3345 (vw),
2951 (m), 2924 (m), 2854 (m), 1549 (vs), 1456 (m), 1390 (w), (8511298 (w), 1128 (vw),
1032 (w), 982 (w), 943 (vw), 872 (w), 835 (vw), 721) (687 (vw), 575 (W)cmi*.E|l e me nt §r
analproaHsNOsvypolteno (%): C 62,30; H 10, 89;
10,64; N 6,01HRMS-MALDI (DHB) m/z: proCi2H2NOsvy pol t eno: 23,2, 1¢
nalezeno: 232,19072 [M+H]
Enanti omer n?2 pSebytek byl stanolN,enm@pmimorc?
971/ 3 hexan/ Et OH, pr Tt okovs§ rychl ostant- 1, 0O
diastereoizome2S,3R) tr = 12,2 min; (&R,39) tr = 13,1 min;syndiasterecizomei2R,3R) tr =
15,3 min; (5,39 tr = 16,8 min.
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2-NitrotetradekarB-ol (15)

OH Gl ut TR =00,38;}H;NMR (400 MHz, CDC}): 11 4,57 4,47 (m, 1H,CH-

NOg, anti+syn), 4,18 (m, 1HCH, anti), 3,90 (m, 1HCH, syn, 2,29 (bs, 1HOH,

NO2  antitsyn), 1,56 (d3H,3]= 6,8 Hz,CHs, syn), 1,54(d, 3H3J = 7,2 Hz,CHs, anti),
1,60'1,30 (m, 2H,CHy, anti+syn, 1,25 (m, 18Hanti+syn), 0,87 (t,3H, 3J = 6,8 Hz,CHpg,
anti+syn. 13C NMR (100 MHz, CDC$): 187,9 6yn); 86,6 @anti); 73,1 (syn; 72,3 @nti); 33,2;
32,1; 29,8;29,8; 29,7; 29,7; 29,6; 29,5; 25,8nti); 25,3 6yn; 22,9; 16,4; 14,3syn); 12,5
(anti). FT-IL (ATR): 3max 3446 (VW), 2922 (s), 2852 (m), 1714 (vw), 1549 (vs), 1456 (m),
1390 (w), 1361 (w), 1296 (w), 1111 (vw), 1030 (w), 926 (w), 870 (w), 854 (vw), 835 (vw), 721
(w), 687 (vw), 575 (vw) cit. El e me nt §r prdo GalaN®Diviyzpao | t eno ( %) :
H 11,27; N5,40. Nalezeno (%): C 64,56; H 11,02; N 5,BRMS-MALDI (DHB) m/z pro
CiiHoNOsNa vypolteno 278ialezerb28R20393MWM+Nadd ] Enant i on
pSebytek byl s t a n o ang-diastgreoiromekolonal EHirdpak AMH, o
mobiln?2 hé&xan/ BSOH, prTtokov8 rychl ost: 1
(2S3R) tr = 9,8min; (2R,39) tr = 10,7 min; praesyndiastereoizomefkolona Chiralpak ARH,
mobil n2 f 8zi-®rOH 9 Pp/r3[thh&xwarr8/ rychl ost: 1,0 ml
(2R,3R) tr = 10,1 min; (&3S tr = 10,9 min.

10

4.7.2.Epimerizace 2-nitroalkohol T 14i 15

OH —N N— OH
N Wy
—_—

n MeOH n
N02 NOZ
n=28:14 n=28:14
n=10:15 n=10:15
anti/syn anti/syn

dr1/4 dr 1/1

Roztok 2-nitroalkoholu 14i 15 sdiastere@ome r n 2 m  pcoart,0/4,0e(amti/syn)
(4 mmol) al,4dimethylpiperazio (4 mmol 456 mg) v MeOH (30 nh) by I m2 c h
pSiabor at opordébu72 eRd ot u gt Nhyly p o B @ b & Zawakya Byl
z 2 s R-@troalkohol1 47 ¢br akti cky kvantit atzomenanm \plotr
vt akt ol eBniréakaholech st an o v2éhh NMRsmekiroskopiepyl v obou
p S2 p @ahk0dh (anti/syn.
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4730becnl postu@Rnhydoadgd&dohoe T 14

OH OH
W H21 Pd-C o W
n MeOH, 20 bar n
NO, NH»
n=238:14 n=238:16
n=10:15 n=10:17

S mIEsnitroalkoholu14 nebo15 (4 mmol) a 10% P«C (128 mg)v MeOH (20 ml)
um2stNDna do t| akov ®haot moedds kZDDaruS ib yll aab an? athddr
podobu24hKat al yz&§tor byl pot® zf i |ptomypraeghanolgnse s
(cca20 mM).Rozpougt Ndl o bylo odpaSeno za sn2gen
vevakuov® isulgdb onha t@dminoalkohoE @nebm17 Byl z 2 s kpgakticky

kvantitativn2zm vitRgku.

474PS2pr-hgayRoxazol ing&® ch derivsgt T 1

N
oH I ZnCl, N

oy ) S O
" i é CeHsCl \é;nio
=8:18

n=238:16
n=10:17 n=10:19
S mIX2saminoalkoholul8 nebo19( 2, 7 mmol ) , | er {8vnholv y s

1,1 g) abezv.benzonitri (4 mmol 418 mg)vs u ¢ hcl@orbenzen 8 M) byl a m2 ch
podat mosf ®rou argonut epdlotid BAGs 48d nhD  pbSjil a r
dekantovs8na, kapaln§ | 8st byl a ppBewredareknlam
CHXClL(10mM).Spojoerng®& ni ck® vr st 2006 NaQH (20 MHexad d @ & ow I8
byla promytesCHClo( 3 T1).$pomen® or gani c kM§Stia8 e powlgy N
byla odpaSena .Dastsntgben®habytakubyl podr o
(SiOp; n-hexan/AcOE{(3/1; viv)).

(_Nc)s-2-Fenyk4-methyk5-nonyloxazolin (( Nc)s-18)
N VitnNgek: 40 9%%=0B8%H NMR (40D MHz) CGDCH): U
\(\;(?_@ 7,94 (m, 2H Ar), 7,46 (m, 1H Ar), 7,39 (m, 2HAr), 4,63 (m, 1H CH),
8 4,33 (m, 1HCH), 1,74 1,52 (m, 2H CH,), 1,34 (m, 14K 7 I, 1M
(d,3H31= 6,8 Hz,CHs), 0,89 (t3H, 3] = 6,8 Hz,CHs). 3C NMR (100 MHz, CDC): i163,1;
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131,3; 128,5; 128,5; 128,3; 83,3; 63,6; 32,1; 29,8; 29,8; 29,8; 29,5; 27,1; 22,9; 15,9T14,3.
IL (ATR): 3max 3342 (vw), 3087 (vw), 3060 (vw), 3032 (vw), 2956 (W), 2924 (s), 2854 (m),
1722 (vw), 1647 (m), 1603 (w), 1579 (w), 1523 (w), 1495 (w), 1466 (w), 1450 (m), 1371 (W),
1342 (w), 1317 (w), 1298 (w), 1269 (w), 1252 (w), 1174 (vw), 1113 (w), 1093 (w) 1061 (m),
1026 (m), 972 (w), 930 (w), 891 (w), 854 (vw), 835 (vw), 779 (w), 694 (vs), 557 (vw), 526
(vw), 415 (vw) cni®. E1 e me nt § r mpfo GeHmNO (%o)z @ 79,39; H 10,17; N 4,87.
Nalezeno (%): C79,67; H 9,81; N 4,68HRMS-MALDI (DHB) m/z pro GoHsoNO
vypol teno: 2 8 BaezB8022B823760MM+HH]

(4R,59)-2-Fenyt4-methyt5-nonyloxazolin((4R,5S)-18)

N VitnNngek: 41 9%=0Ble|z ba+120¢020; @HCl).
J(?_@ H,%C NMR a | L spMALDIa jasoHURMSdent i
8 sloul @h)s-1BYyEl ement §r npfo CaHaM O T zmp ol t e
(%): C€C 79,39; H 10,17; N 4,87. Nalezeno (9
byl st anovenkopmrehialpak ABR L Cmobi | n2 f §z-rOH 9 9,
prTtokovs8 rychlost: O0,nm):mdj/omiint,n 2d4RS®dnstei opr
89minymi nor i t n2 (435R) & 11i0mim 0% ee.

(4S5R)-2-Fenyt4-methyl5-nonyloxazolin((4S,5R)-18)

1, N VitnNgek: 41 9=0BIzb airl®,d¢c0@1; @HCl).
\6)8[(?_@ H, 15C NI\fR a | L spMAlLDIla jas oHJRNI\/iSdent i
sl oul e)sIBYEl ement 8r npto GaHpdO | e gmp o | t €
(%):C79,39; H 10,17; N 4,87. Nalezeno (%): C
byl stanoven pomoc2 HRLCmdlkiol ohaf Ehier®Ha b p a
prTtokovs8 rychlost: O0,nm):mlnomiint,n 2d4RS®dnstei opr
89minjmaj or i t n2 (435R) &~ 10i8mim 80 % ee.

(_NtPans-2-Fenyk4-methyl5-nonyloxazolin((  Nifans-18)
VitnNgek: 40 9%=04d2HKNMR (500 MHrz|COECE): U
\[ >_© 7,93 (m, 2HAr), 7,46 (m, 1HAr), 7,40 (m, 2HAr), 4,17 (m, 1H CH),
3,90 (m, 1HCH), 1,74 1,52 (m, 2H CHy), 1,33 (d3H, 3J = 6,4 Hz,CHa),
1,27 (m, 14H7 T 4L 6488 (t,3H, 3] = 6,4 Hz,CHz). 23C NMR (125 MHz, CDCH): &l 163,0;
131,3; 128,5; 128,4; 128,4,; 87,2, 67,5; 35,1, 32,1; 29,7, 29,7, 29,7, 29,5; 25,4, 22,9; 21,8; 14,3
FT-IL (ATR) 3max3147 (vw), 3062 (vw), 3037 (vw), 2952 (W), 2924 (s), 2854 (m), 1722 (w),
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1641 (m), 1603 (w), 1579 (w), 1523 (W), 1496 (w), 1466 (W), 1450 (m), 1360 (m), 1317 (w),
1296 (m), 1271 (w), 1219 (vw), 1174 (w), 1109 (m), 1093 (m) 1066 (m), 1026 (M), 974 (vw),
928 (vw), 891 (vw), 856 (w), 835 (vw), 781 (w), 696 (vs), 604 (vw), 417 (vw)icm

El ement §r prdCGolNaO Tvzygpol t eno (%) : C 79,39; H
C 79,12; H 10,40; N 4,88{RMS-MALDI (DHB) m/z proGeHsoNO vy pol t eno:
[M+H]*; nalezeno: 288,23238 [M+H]

(4R,5R)-2-Fenyl4-methyl5-nonyloxazolin((4R,5R)-18)
N VitnNgek: 42 %®;=082ez ba+H6291€0,20] GHLCI3).

\6;[‘?_@ IH,1%C NMR a | L spMALDIa jas olRMSdent i .

8 sl oul(eNmdn®1B.El ement §r prd GolNaOl Tvyap o | t e
(%):C79,39; H 10,17; N 4,87. Nalezeno (%) : C
byl stanoven pomoc?2 HMHL @,5/¢,K exanBfr@GH, Chr Tab k.
rychlost: 0,3 ml/ mi majdet ¢ ke ¢RIRBti=t18Dmne 2 5 4
mi nor i tn?2 (4358 &n 14j9 mim &G ee.

(4S,59)-2-Fenyt4-methyt5-nonyloxazolin((4S,5S)-18)

‘N VitnNngek: 39 9=082z b ai6xdec0c0; @4CL).
\MJ:(?_@ H,®C NMR a I L spMAklLDIa jasoHURMSdent i

8 sl oul(eNAn®1B.El ement §r prd CollaNad Tvzygp o] t €
(%):C79,39; H 10,17; N 4,87. Nalezeno (%) : C
byl stanoven pomoc? HRLCmdlkiol ohaf Ener®Ha b  a
prTtokov8 rychlost: 0,nB):mmln/oniint,n 2d4RGManetei opn
140minjmaj or i t n 2 (4359 & n 14)9im@0po ee.

(_Re)s-2-Fenyk4-methyl5-undecyloxazolin(( Kc)s-19)
N VitnNngek: 40 9%i=0B8l'H KNMR (400 MHz)COECH): U

J(?_@ 7,94 (m, 2HAr), 7,45 (m, 1HAr), 7,39 (m, 2HAr), 4,62 (m, 1H CH),

10 4,34 (m, 1HCH), 1,76 1,52 (m, 2HCHo), 1,27 (m, 184 9 L), 1@HN
(d, 3H, 3J = 6,8 Hz,CH3), 0,90 (t,3H, 3J = 6,8 Hz,CH3). 13C NMR (100 MHz, CDC}):
163,1; 131,3; 128,5; 128,4; 128,3; 83,3; 63,5; 32,1; 29,9; 29,8; 29,8; 29,8; 29,8; 29,7; 29,6;
27,1;229;159;14E| ement §r prdo CuldeNad Tvzygpo|l t eno ( %) : C
N 4,44. Nalezeno (%): C 80,16; H 10,55; N 4 A&MS-MALDI (DHB) m/z pro CxHzaNO
vypol teno 31%nal2zend 319,26454 iMHH]
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(4R,59)- 2-Fenyt4-methyl5-undecyloxazolin(4R,5S)-19)
N VitnNngek: 43 9%=0Bl(z ba+ly,3¢021; @HCl).

\6;:2_@ H,3C NMR a I L spMAklDIla jasoHURMSdent i

10 sl oul eh)s1®yEl ement §r npto CaHaM O T zap ol t e
(%):C79, 95, H 10, 54; N 4, 44. Nal ezeno ( %) : C
byl stanoven pomoc? HMHL @,5/¢,%K hexaof@QH, Chr Tab k.
rychl ost : 0,5 ml/ mi nmaijder ietk rc 2e (4RESdr=t8 oaimye r 2 5
mi nor it n?2(435R) &R 9,71 ninn3O £6 ee.

(4S5R)-2-Fenyt4-methyl5-undecyloxazolin((4S,5R)-19)
“, N VitnNDgek: 42 9=0Ble|z b airl@eic0al; @4CL).

\6‘){0[2_@ H, 13C NI\fR a | L spMAkLDIa jas oI—URiI\/iSdent i
Sl oul eM)sIOYEl ement 8r npfo GaHesNM O | v pp o | t €

(%):C79,95; H 10,54; N 4,44. Nalezeno (%) : C

byl stanoven pomoc?2 HRLCm¢kol ohaf EBRRQHADLp &

prTtokovs8 rychlost: O0,nm):mlnomiint,n 2d4RS®dnstei opr

85minjmaj or i t n2 (4S5R) &r 9,1nMNn®e% ee.

(_Rirans-2-Fenyk4-methyl5-undecyloxazolin(( Nifans-19)
N VitnNgek: 42 9%=042"HKNMR (400 MHrz|COECE): U

\e;[(?_@ 7,94 (m, 2HAr), 7,46 (m, 1HAr), 7,39 (m, 2HAT), 4,16 (m, 1H CH),

10 3,91 (m, 1HCH), 1,76 1,52 (m, 2H CHy), 1,33 (d 3H, 3= 6,8 Hz,CH?),
1,27 (m, 18H9  ©)}0,88 (t,3H, 3J = 6,4 Hz,CHs). 13C NMR (100 MHz, CDC4): 1i 163,0;
131,3; 128,5; 128,5; 128,4; 87,2; 67,5; 35,1, 32,1, 29,8; 29,8; 29,8; 29,7, 29,7; 29,5, 25,4, 22,9
21,8, 143El ement §r mpfo CGHNO Twywpol teno (%) : C 79,
Nalezeno (%): C 79,88; H 10,61; N 4,46RMS-MALDI (DHB) m/z pro GiHzNO
vypol teno: 31 Blale2e6d3326926455M-Hi]

(4R,5R)-2-Fenyt4-methyl5-undecyloxazolin(4R,5R)-19)
N VitnNgek: 41 9%=082z b a+590(c021; @4Cl).
\e;\()[c?_@ H, ¥C NI\fIR a | L spMAkLDIa jas oHJRl\/iSdent i
sl oul(eNan®lp.El e ment 8r prd GdsaNaQ Ivzyagp o | t €
(%) : C 79,95; H 10,54; N 4,44. Nalezeno (%
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byl stanoven pomoc?2 HRLCmoEobl ohaf EBRAHADp &
pr Ttokovs8 rychl ost: 0, 3nm)nmhajo mi @naniocher {RSR) c e
tr=13,4minmi nor i t n 2 (4358 & n 142 nmim&®b ee.

(4S59)-2-Fenyt4-methyl5-undecyloxazolin((4S,5S)-19)

‘N VitnNngek: 40 9%=082z b ai584¢c020; @H4CL).
#(?_@ H,3C NMR a | L spMAklLDIla jasoHRMSdent i «

10 sl oul(eNan®1.El ement §r prd GidaNad Tvzygp o] t e
(%):C79, 95, H 10, 54; N 4, 44. Nal ezeno ( %) : C
byl stanoven pomoc?2 HRLCm¢kol ohaf EBRRAQHADLp &
prTtokovs8 rychlost: 0,nB):mmln/omiint,n 2d4RGMadctei opn
13/4min;maj or i t n2 (4359 &n 14j2 mim &®o ee.

4750becnl postupehytormbbopyi A&WI ch deri v§gt

_1.HCIH0 g
\J@ 2. NaOH/H,0 \Mn/%/NHz
n=8:18 n=8:16
n=10:19 n=10:17
Rozt ok 2Henylaxazd@inulI8 nebol19 (1 mmol) vé M HCI v ethanolu (5 ml)
byl m2drpPd opBi 90 AC po dobu 72 h. Reakl n
roztokem NaOH a ozpou gt NDdl o bynPgem@paSéehakuza De:
rozpugtnhDn v 10 mlciOt r5avn v o @itolobiipromytdieteyletheneyn
(21T 10 ml). Vodng8 f8ze byla alkaliZlv3Xina
10ml ) . Organi ck® extraktYxayrl gz psopuog telhdyl,o vb
zavakua. Destilaln?2 zbytek byl V Y S uzg?esnk- 8vne
aminoalkohollé nebol7ve f or mnN b2l ® krystalick® | 8t ky

(_Renti-2-AminododekarB-ol (( Nenti-16)
OH PSi pr avNgs18s zv 1 t W@k etm626 5 WMWOIMR (400 MHz,
~ CDCl): i3,45 (m, 1H CH), 2,97 (m, 1HCH), 2,22 (bs, 3H), 1,49,34 (m, 2H
NHz  CHp), 1,25 (m, 14H 7 1), 1OH(, 3H,3J = 6,8 Hz, CH), 0,88 (, 3H,3J =
6,8Hz, CHs). 'H NMR (400 MHz, MeODda): 113,48 (m, 1H CH), 2,89 (m, 1H CH), 1,56
1,33 (M, 2H CHp), 1,30 (m, 14H 7 To), 1@&i(d,3H, 3] = 6,8 Hz,CHs), 0,90 (t,3H, 3] =
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6,8Hz, CHs). 13C NMR (100 MHz, CDC}): Ui 74,8; 50,7: 32,8; 32,1; 30,0; 29,8: 29,8: 29,5;
26,4;22,8;17,1; 14,23C NMR (100 MHz, MeODds): 75,2; 52,2; 33,9; 33,1; 30,8; 30,8; 30,7;
30,5; 27,2; 23,7; 15,9; 14,5T-1 L ( AZ4&R3I354 (W), 3286 (w), 3143 (vw), 2954 (m),
2920 (vs), 2870 (vw), ZB (s), 2750 (w), 1593 (m), 1570 (m), 1466 (m), 1377 (w), 1356 (w),
1333 (m), 1313 (w), 1292 (vw), 1169 (vw), 1134 (w), 1082 (vs), 1057 (m), 1034 (m), 991 (s),
945 (w), 910 (m), 883 (vw), 835 (W), 829 (w), 818 (W),721 (w), 638 (W), 619 (w), 577 (W), 528
(w), 515 (w), 436 (W), 413 (W) cthE|l ement §r poCidaNaQ Tvzyapo | t en o
71,58; H13,52; N 6,96. Nalezeno (%): C 71,66; H 13,70; N HRMS-MALDI (DHB) m/z:
proCoHeNO vypol teno 2nalezehd 52638 [M+HHH |

(2R,39)-2-Aminododekan3-ol ((2R,3S)-16) (Clavaminol A)
OH PSipraywBRbopls8 g vIt B3 Webh: 67169 ACR2I pl:i t .

631A@); =i11,0€0,18: MeOH) {litl'2d |  =i4,2 0,5 MeOH)}.
NH2 1413 NMR a | L s pweAKtDrla jas oHIRNMSient i ck® s
(NJanti-16. El ement §r mpo GadlaNO Twvzyapol t eno (%) : C 71,

Nalezeno (%): C 71,29; H 13,64; N 6,81.

(2S.3R)-2-Aminododekar3-ol ((2S,3R)-16) (ent-Clavaminol A)

OH PSi praWssRpl8 g vitOfkeht: 6870 AC™M pk:it
631A@} ; =+10,3€0,18;, MeOH) {lit*2d |  =+4,2 €1,5; MeOH)}.
H2 1413%¢ NMR a | L s p@veAKtDrla jas oHIRMSlenti ck® s
( Nenti-16.E1 e ment §r mpfo GAdaNa0 Tvzyapol teno (%) : C 71,
Nalezeno (%): C 71,55; H3,79; N 6,78.

¢

8

pd|

(_Ksyn2-AminododekarB-ol (( Nsyn-16)
OH PSi pr 4 Wsansdl8sz v T t 98§okbet.n606 3 W GIMR (400 MHz,
CDCl): 13,17 (m, 1HCH), 2,73 (m, 1HCH), 2,08 (bs, 3H), 1,48 (m, 2KCH,),
NH2 126 (m, 14H7 T 2% H10 (d,3H, 3J = 6,4 Hz,CH3), 0,87(t, 3H, 3J = 6,8 Hz,
CHs). H NMR (400 MHz, MeODds): U 3,24 (m, 1H CH), 2,73 (m, 1H CH), 1,51 (m, 2H
CH), 1,31 (m, 14H7 T &% HO7 (d,3H, 3J = 6,8Hz, CH3), 0,90 (t,3H, 3J = 6,8 Hz,CHa).
13C NMR (100 MHz, CDC#): 1175,8; 51,4; 34,4; 32,1, 30,0; 29,8; 29,8; 29,5; 26,0; 22,9; 21,2;
14,3.13C NMR (100 MHz, MeODds): 76,9; 52,5; 34,6; 33,1; 30,8; 30,8: 30,8; 30,5; 26,8; 23,7;
19,1; 145FT-1 L ( Adh4&KR3442 (vw), 3357 (w), 3338 (W), 3167 (vw), 3091 (vw), 2956
(m), 2918 (vs), 2871 (m), 2850 (s), 1618 (m), 1564 (s), 1549 (s), 1466 (s), 1454 (m), 1406 (m),
920
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1385 (s), 1369 (vs), 1311 (m), 1290 (s), 1254 (w), 1227 (vw), 1176 (vw), 1142 (w), 1111 (vw),
1086 (m), 1072 (m), 1061 (m), 1036 (w), 1020 (w), 976 (w), 957 (vw),(924, 889 (vw),

820 (s), 771 (vw), 723 (m), 652 (w), 615 (m), 563 (w), 536 (w), 505 (w), 474 (vw), 445 (vw),
438 (W), 424 (m), 413 (m)crhEl ement §r prd CollNaO Tvzygpol t eno ( %
H 13,52; N 6,96. Nalezeno (%): C 71,37; H 13,23; N 7HOBRMS-MALDI (DHB) m/z pro
CoHNO vypolteno 2dlezéhd BDB4627 [MHHH ]

(2R,3R)-2-Aminododekar3-ol ((2R,3R)-16)

OH PSi pr d4RER)-88sz v T t 8A§okbe.:57159 A C;=+84 (0,19
CHCL).'H,®®C NMR a | L spwAlDIa jasoHURMSdent i
sl oul (eNsynh6yE|l e ment §r rpfo CeHwNOIviyzpao | t e no  (
71,58; H 13,52; N 6,96. Nalezeno (%): C&@; H 1369; N 669.

8 NH,

(25.39)-2-Aminododekar3-ol ((2S,3S)-16)

OH PSi pr a45869r18s z v 1 t 92§ukbd. 71686 0 A C:=182 (c0,18;
: CHCL).'H,*C NMR a | L spwAlDIla jasoHURMSdent i
H2 sl oul (efs)inByE| e ment §r rpfo GaHaNOViyzpao | t eno  (
71,58; H 13,52; N 6,96. Nalezeno (%)71,44; H 1376; N §78.

;

8

2

(_Renti-2-AminotetradekasB-ol (( Nenti-17)

OH PSi pr avNgs19s zv 1 t 82§kbet.n61i6 4 WMWOIMR (500 MHz,
M/;\l/ CDCly): 113,45 (m, 1H CH), 298 (m, 1H CH), 1,91 (bs, 3H), B0i 1,35 (m, 2H

NH2  CHyp), 1,25 (m, 18H9  @HL,01 (d,3H, 3J = 6,4 Hz, CHs), 0,87 (t,3H 3J =

6,4 Hz, CHs). 13C NMR (125 MHz, CDC}): U 74,8; 50,6; 32,8; 32,1; 30,0; 29,8; 29,8; 29,8;
29,8; 295; 264; 22,8; 17,0; 14,3. FT-IL (ATR): 3max 3354 (W), 3286 (w), 3113 (vw), 2983
(vw), 2952 (m), 2916 (vs), 2870 (vw), 2850 (s), 2742 (w), 1734 (vw), 1595 (m), 1560 (m), 1541
(w), 1468 (m), 1377 (w), 1356 (w), 1330 (m), 1315 (w), 1298 (vw), 1215 (w), 1178 (vw), 1128
(w), 1099 (m),1082 (vs), 1061 (dn 1047 (m), 1030 (m), 995 (s), 958 (w), 928 (m), 901 (w),
850 (vw), 833 (W), 814 (w), 721 (w), 638 (W), 619 (w), 577 (w), 530 (W), 509 (w), 436 (w), 413
(W), 407 W) cni. El ement §r pCialaNOiviypa | t eh7830;(H%362; N
6,11. Nalezeno(%): C 7355; H 1352; N 597. HRMS-MALDI (DHB) m/z pro CisH32NO
V Yy p o |2B0R4v®A[M+H]*, nalezen®30,24774[M+H] *.
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(2R,39)-2-AminotetradekarB-ol ((2R,39)-17)
OH PSi pr d4RE3x1s z v 1 t 87§okoe:®87 1 AC;=i118(c02L
: MeOH).'™H,*C NMR a | L s pMwALDIla jas oHURMSd en't i
NH: g o | efe)iitdAEl ement §r mphCidaNOlviypao | t e o (
73,30; H 1362; N §11.Nalezeno (%)C 7309; H 1361; N 587.

(25,3R)-2-AminotetradekasB-ol ((2S,3R)-17) (Xestoaminol Q

OH PSi pr g48BRyOswvzl t NOK%eM.:697 2 A C;=+125(0,21;
MeOH) {lit .[129 | =+12,0(c 0,5; MeOH)}. *H,3C NMR a | L s
H2 aHRMSMALDI jsou identi cK®nsE.ES penetnrt \§r.
analprofaHsNOvVy p ol t eG7@30;(HXAR62; N 611. Nalezeno (%)C 7321; H
13,85; N g02.

¢

10

Z

(_Rsyn2-AminotetradekasB-ol (( Nsyn-17)

OH PSi pr d Wsansdl9sz v T t 87§k 8365 WWEMR (500 MHz,

CDCls): 1i3,18 (m, 1H CH), 2,75 (m, 1H CH), 2,10 (bs, 3H), 48 (m, 2H CHy),

"ONH; 125 m, 18H9  @HLO9 (d,3H, 3] = 6,4 Hz, CH3), 0,87 (t, 3H, ] = 6,8 Hz,
CH3).13C NMR (125 MHz, CDCY): 11 75,8; 51,3; 34,4; 32,1; 30,0; 29,9; 29,8; 29,8; 29,8; 29,5;
26,0; 22,9; 211; 143.FT-1 L ( AdhdR3421 (vw), 3346 (w), 3184 (vw), 2954 (w), 2916
(vs), 2871 (m), 2848 (s), 2748 (vw), 2657 (vw), 2573 (vw), 1618 (w), 1562 (s), 1468 (s), 1404
(m), 1385 (s), 1369 (vs), 1338 (m), 1313 (m), 1292 (m), 1265 (w), 1236 (vw), 1227 (w), 1178
(W), 1142 (w), 1090 () 1074 (m), 1045 (w), 1022 (W), 991 (w), 964 (vw), 914 (vw), 818 (m),
787 (vw), 721 (m), 673 (w), 650 (w), 613 (m), 559 (w), 536 (w), 486 (vw), 451 (vw), 440 (w),
424 (w), 409 W) cit.E1 e ment §r prdaCubsiN®OV ¥ p a | t eOn7830;(HII62;
N 6,11.Nalezeno (%)C 7305; H 1381; N 599. HRMS-MALDI (DHB) m/z pro C1aHaNO
V Yy p o |2B0R4v&A[M+H]*, nalezen®30,24766[M+H] *.

(2R, 3R)-2-AminotetradekasB-ol ((2R,3R)-17)
OH PSi pr d4RER)-19sz v T t 8D§okbe.:67159 A C;=+63 (c0,20;
\H/H/ CHCL).'H,*C NMR a | L spwAlLlDIa jasoHURMSdent i
ONH: 5| oy | eRB)inh7yE|l e ment §r rpfo CiHaNOIViyzpao | t e@ o (
73,30; H 1362; N 611.Nalezeno (%)C 7324; H 1377; N §03.
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4 . Experi ment

(2539-2-AminotetradekarB-ol ((2S,39)-17) (eprXestoaminol O
OH PSi pr a4669r19s z v t 8B@kbd. 71686 1 A C;=16,6 (c0,20;
\M:\/ CHCl) {lit18 | =619 (c 0,42; CHCR)}. H, %C NMR a | L s
NH2  a HRMS-MALDI jsouidentik ® se spektfynlaEbemeni 8y
analproaHsaNOvy p ol t eG7830;(H/AR62; N 611. Nalezeno (%)C 7319; H

13,89; N 586.

48.PS2pravazanirnod&lt Ko h prd sfudidmeseparacl 7

di astereoi zomer T

4.8.1.P S2 p ( &bntdsynN-Boc-2-aminododekan3-olu (20)

OH o o OH
TEA
Y - LUK aer MY
NH, HN\H/O
K roztoku2-aminoalkoholul6 (1 mmol; 201,4 mg) a TEA (12mol; 1700 1vs u c h ® m
CHLl2 (3 ml ) byl pSi | abor atroztoknictercb eply b d Dk poE
(2,2mmoj 262 mg)vi mICHCl>.Rea k| n2 s mBDs |bad ar antz @rhr82n at @y

5 h. Pot® bylo rozpougdgt Ddllest o d mab$l dodmbbry a e |
Sl oupcov® c hryherathAc®Bt(3/4;v/V))i ( Si O

VitnNgek 78 %; b2H8MR GO MHA CHCE) KIS, 7 (Bst1K, aNH,
anti+syn), 3,61 (m,1H, OCH, anti+syn), 3,45 (m,1H, CHNH, anti+syn), 1,43 (s.9H, t-Bu,
anti+syn), 1,38 (m, 2H, CHl anti+syn) , 1, 24 ( m,antitsyrH 1,15 @J3H, OH

6,8Hz, CHg), 1,06 (d3H,3J=6,8Hz, CHs), 0,87 (t,3H, 3] = 6,8 Hz, CH, anti+syn). HRMS-

MALDI (DHB) m/z proCi7HasNOsNa vy p ol t eno 3]2ndlezénd 828,25092 M+ |
[M+Na*].

4.8.2.P S2 p ( &bntdsynN-Cbz-2-aminotetradekan-3-olu (21)

OH 0 OH
N Ao i NN
o ¥ 0" Cl ch,cn A
NH, HN\n/O
17 21§
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Do roztoku 2-aminoalkoholul7 ( 1 mmo | ; 229, 4 mg) a TE:/
vsuch®@h (CH ml) byl pSi | abor at or nczh | toeg @ loa tn
aQ,1mmo | ; 157 Ol ) . Reak| n2 smhRpShbyl abpoat®orr

N§slednhD bylo rozpougthDdl o odpaSkyhpodrobea s n
Sloup@ v ® ¢ hr o maf he>x@dTHR (3/1; viv)).Si O

VitnNgek 75 %; b2HYMK (4G0sMHz, ICDGHkK &7,36 (Bt 4K aAr,
anti+syn), 7,32 (m,1H, Ar, anti+syn), 5,10 (s2H, CH, anti+syn), 5,03 (bs, 1H, NH 4,97 (bs

1H, NH), 3,6 2 1 3(m,&H, OCH, anti+syn), 3,51(m, 1H, CHNH, anti+syn,1 , 5071 1, 3 6
2H, CHy, anti+syn), 1,26 (m, 184, 9 b, anG+#dyn), 1,20 (d, 3H,3J = 6,8 Hz,CH3), 1,10 (d,
2H,3J=6,8 Hz,CHy), 0,88 (t,3H, 3J = 6,8Hz, CHs, anti+syn). HRMS-MALDI (DHB) m/z

pro GoHssNOsvy po| t eno 3 64naldzénd 862,2858%HH].

4.8.3P S2 p ( &bntdsynN-(3-hydroxytetradec-2-yl)-4-nitrobenzamidu (22)

OH O OH
TEA
W * e W nos
A chc, VT
NH, HN
O,N
22 |

17

Do roztoku2-aminoalkoholul7 (1 mmol; 229.4 mg)aTEA (1shmo | ; 155 Ol )
CHXCl2 b y | za chlazen?2 na | e eitrab@zoylchlarid {(1,dnmol;s t u [
204 mg) rozpufLh.Rehkin2d snnNDLHbyl abpoat®omaz
podobu 3 h. N8sl ednD bylo rozpdegtiddabnddp
podroben sl oupcow®exantAcOEM@BA;v/e)gr af i i (Si O

VitnNgek 85 %; b 2HNSIR kOO, BDCh):dI8,Z5 (dISIE-184 Hz;2H,

Ar), 7,93 (d 3J = 8,4 Hz,2H, Ar), 6,73 (bs, 1H, NHCO), 6,62 (bs, 1H, NHCO), 4,21 (M,

CH, anti+syn), 3,78 (m, 1H, CHNH), 3,66 (m, 1H, CHNH), 1,50 @}, CH,, anti+syr), 1,31
(d,3)=6,7 Hz,3H, CHg, anti+syr) , 1, 24 ( mantidsy)H0,86 @3H, 3118,7 Hz,

CHs, anti+syn. HRMS-MALDI (DHB) m/z pro GiHssNOsNa vypol teno 4
[M+Na*], nalezeno 401,24213 [MNa'].
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4.8.4P S2 p ( &bntdsynN-Fmoc-2-aminododekan3-olu (23)

O _Cl
R Y
—_—

Do roztoku 2-aminoalkoholul6 (1 mmol; 201,4 mg) &DIPEA (3mmo | ; 523
VCHCl( 2 ml) byl pSi | aborat or n?2 -chloeip(l,lonmdd; b NFt
285 mg) r amiClGlL DNRleak| n2 smNs bybal pBbamd
teplotn. N8sl ednhD bylo rozpouwdetsddzbymK mylel p a ¢
podroben sl oupcow®exantAcOE@BA;v/e)gr af i i (Si O

VitnNngek 80 %; b 2HNSR k0OOyWs$iz, BDCH):aI R, B(d)218, Bk &5 Hz,

Ar, anti+syn), 7,60 (d, 2H, 3J = 7,5 Hz, At anti+syn), 7,40 (t, 2H, 3J = 7,4 Hz, At anti+syn),

7,31 (t,2H,3J = 7,5 Hz Ar, anti+syn), 5,10 (bs, 1H,CONH), 5,02 (bs, 1H, CONH}#4,42 (m,

2H, CHO, anti+syn), 4,20 (m, 1H, CH-Fmog anti+syn), 3,74 (m, 1H, CH)3,66 (m, 1H, CH)

3,51 (m, 1H, CHNH)3,35 (m, 1H, CHNH)1,53i 1,38 (m, 2H, CHg, anti+syn), 1,25 (m, 14H,

71 oCaHti+syn), 1,20 (d,3H,3J = 6,8 Hz,CHs), 1,10 (d,3H, 3J = 6,8 Hz,CHs), 0,89 (t,3H,

3J = 6,8 Hz, CH, anti+syn. HRMS-MALDI (DHB) m/z pro G/HsNOs vy pol t en
424,28462 [M+H], nalezenadl24,2856 {M+H"].

4.85.P S2 p ( &bantdsyn4-methyl-5-nonyloxazolidin-2-onu (24)

0
OH 0 o—</
IV ser MY
Cl” >Cl  Ch.al
8 NH, 2z 8
16 24
K roztoku2-aminoalkoholul6 (1 mmot 201,4 myv 1 ml CHClabylp Si | abor e
teplothN pSikap§8awClClH 1M 2r amnod k AQA®! mg; 2 n
byl pSikap§n triethylamin (1,2 mmol, 167

teplotnD po dobu 5 h. RozpougthDdl o byl o po
byl podr oben sdrafii(Spg leexa@AcOE(3/1owivy.t o
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VitnNgek ed a%;¥H NMB (580 MHz, CDCL): 116,08 (s, 1H, NH)5,96 (s, 1H,
NH), 4,55 (m, 1H, OCH)4,08 (m, 1H, OCH)3,90 (m, 1H, CHNH)3,56 (m, 1H, CHNH)
1, 757 12t6QHy, éntitsyn, 1, 25 ( m, »ladtirsyn, 714 (d,BH3J = 6,5 Hz,
CHs), 1,10 (d,3H,33 = 6,4 Hz, CH), 0,87 (t,3H,3J = 6,7 Hz, CH, anti+syr). HRMS-MALDI
(DHB) m/z pro GiaH26NO2Vv y p 0 | 22&81958IM+H*], nalezen®28,1956qM+H *].

4.8.6.P S2 p ( &bntdsyn4-methyl-5-nonyloxazolinu (25)

y o

H;\g/ )J\ )\ _CHsCN %N

8NH2
25
Do roztoku2-aminoalkoholul6 (1 mmol; 201, 4mg)s uc h®m acet oni tr |
p3iaboratorn?2 teplot-#icpSEkapEnldimmohpxy@met
refluxov8na po dobu 1 h. RozpougtnNDdl o byl
byl podrobenslgpc o v ® ¢ h r o nuacykilgekaa/AcOE{1/10; $/V))O

VitnNgek 90 %; b 2HNSR KOOWSIZ, @GDOCE): ¢ & 1% (s) 1B,1CK)a,11 (s,
1H, CH), 4,13 4,00 (m,1H, OCH, anti+syn), 3,65 (m, 1H, NCHi 3,53 (n, 1H, NCH,
1481136 (M,2H, CHp, anti+syn, 1 , 24 ( m, ladtirsyn), 72D (d,BH3J = 6,8 Hz,
CHs), 1,10 (d, 3H,3J = 6,8 Hz, CH), 0,86 (t,3H, 3J = 6,7 Hz, CH, anti+sy). HRMS-MALDI
(DHB) m/z proGaH2N O vypol teno 2],n&@lezeh®2B29094(1NH+] H
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5Z28v Dr

Vr §mci di s gsentpaSli R(2RP)- Ba) a(2S59-5-isopropy+s-methyk
2-(pyridin-2-yl)imidazolidin-4-thion @b) j ejichg misEn stud@®alghko mp |
enantiosel ektivn?2 k aHenlyhozeSkcidj iy s tpir loa MaNsryasimel t
komplextrans-formy ligandy tj. 3a/Cu(OAc), vykazujevysokou enantioselektivith 8 9 ©69 7
ee) zat 2 mc G/Cu(OAmp jeen®nN N enanti osel ekvoidurnf? k@
ligandu3abz aveden2m benzyl ov® skupi nybah,a jaetjoint
mNDNnat ® ksewmpt eavyug P2 kat aloyt ipcSk o uHeak tyihwi t

kat al y3aBGuiOAg). D& e npahkn,at T Bynizomérue(%/Cu(OAC)2)
poskytuje2-nitroalkoholysv y g g2 enanti omern?2 | istotou (8
analog3b/Cu(OAC)2.

D&l e jsem pSipravil alathalRabraotgveen nd v okua t karl
Nejprve jsem ukotvilad $2 v e ®figarplysia(8R59- (2a) a (2559-5-isopropyt2,5
dimethyt2-(pyridin-2-yl)imidazolidin-4-thion @2b) T na botha® chlormethylova®
polystyrery: Merrifieldovou™ p r y s k(gr&Slilaeb) a JandaJ&f' p r y s k(yrdSli2aeb)
zavzni ku modi fi kdaba8barhg§ ploddyrm2rjTsem pctaow e d |

MmN NN a n®tyto polymery Zj i st i | akajtsadm,t i gk8 aktivita
kat al Wrad aX®ablepr akti cky stepn8vemakoh uloabSalve
Vgechny i mobil i zodkl2®vy k azvwgsbldwz Shaatioselektivitu

pRisymetrick® Henryho redakabyj§290k &4 ae ¢t .i
ves r 0 v nh8onmMo gmsd mangntamik at a |l y2al§Qu@Ac): resp. 4a-b/Cu(OAc)..
Reakcek at al yzovan® tNDmito lpeots&kryzdayg o A mc h k a e
p o d m2migdalkoholyvpr akti cky kvanTytathehedmogénig
j e mogn® v2ce negandegsehyks@ad gdgarengndiobetektivy t
akatalytick® eakttedytpovadgevat nejen za ek
iekol ogiltnj g2 vap$anttwipck@e nan 2y zfSotromyu. n e ¢
D8I e ] sem studoval a eRaatibselekfivituihcekt ceur o ekt
kat al y23@h.oFfyTj sem pSipravila 3akonavimien |
chl ormethylovanou Mpzaysky8i &u Medi ff RBabvanl
an8sl ednou koor di nratyfo polymerydde tu e mdkdhet rmanl BB t o r
jsemrovnl@gtoval a pSi a sy nxejtirsitcikl Gaykbjpesneysgkbuog er
katalytickou aktivitu, jepwdem jmjrincBh (egrbadnt
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pravdRDpodobijejibhnd gTgso se maé ip m & tuSPerde’t o josat n e |
za Vipadn ® ourgdcty?k |j cakat @ ll Tris & tme Heniyloleakce

Vdal g2 ®d ®s eiptr &lcseem se vNDnovala vivoji |
postupu pr o pS2 pradoClavarsirfolu A((R,35416) A Xéstarniro T
(2S3R)-17)a j ejich stereoi zomernT.chKlo?2 agwyimit kbiyd
Henryho reakcey e d o Rm3d t Ko allkidash olkEj2al T zu | sreTnz rslt mid
vysoce % innTmi katalyz8tory hiagh®gd®bi mOMNG
nej vhodnNDjygjsemkyhodreotildy € € ¢ 0 0 g e Ila&l? 2-Nitroethamplyl14i 15
jsem pot® pSewvedkhaamimalkoholg 26 17. Diastereoizomery2-
ami no allka7hjsem Jeparoala p o mo ¢ 2 Sl oupcoy®tomhejico ma t
transformacha2-fenyloxazoliro vdde r i 18/ 8% y

U jednotlii c $terecizoméf 2-a mi n o a |16 b7tbydalvle s p o |Katedro§ c i
bi ol ogicklTch a bio¢els¢aqgiegkiicchh cvylido tniRtaycSkesc h
nsdor oblUal| nT cJurkat, SHEYZY cAB49, MG63), za YWl el em pos
konfigurace na st erzogkamndhatGo by rztj ri ejc Hneo 2
stereoizomery Xestoaminolu, @. izomery2-aminoalkoholul7, vy k avyg g2 cyt ot
neg stereoi zomet. gzom&y2amimoaikomiolé. D 8Ae | o zj i gt |
stereoizomery seynk o n f i g u rR8BR)-2a(2S38)jizomery 2| o u |1& 1v,ivry k a z u |
virazenytjogt2oxi ck® Y|l i nky vesargi-k onh B 0gja(2S8Re2 st
a(2R39-izomerys | ou 1@ 17.iDif |1 egi t T m v 1 sl jethike nged@toa | 3
opal n® e nvaynktaigaurpeRrt yi ¢ kogdnotgl@se Ranc® mif ok @y t est o
sl oul erotomo tblyy obvfatjov&ny za zaj 2 maf ®&r maeei ti
vizkum ant i pr,ole bjso&symetioysnadnaostagp®inea r ozd2 |1 od
| i s edardohme r T .
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'H NMR spektrum(CDCls) 2-nitrododekar3-olu (14)
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'H NMR spektrum(CDCls) 2-nitrotetradekasB-olu (15)
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~

N Yis-2-fenyt4-methyl5-nonyloxazoliru (( Nc)s-18)
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~

N Jdtrans-2-fenyl4-methyl5-nonyloxazolinu ((  Nians-18)
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Nc)s-2-fenyl4-methylk5-undecyloxazolin (( Ncjs-19)
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~

Nrans-2-fenyk4-methyt5-undecyloxazolio (( Nirans-19)

~

'H NMR spektrum(CDCls) (

2980
0880
968°0
9T’
9ze’L
eve’L
08S'L
v6S°L
L09°L
9L
819'}
829’}
o'l
cs9'}
189}
00L'}
S0L'}
[4 Y%
0cL'}
0EL’}
6EL°}
EvLL
¥88'¢
106’
8L6'¢
144
651y
121874
LIV
[R:1%
S61p
€L,
9.€°L
08¢°L
v6E°L
L6€°L
601",
[43 22
LEV'L
WL
vl
2341 9
6St'L
99'L
LiV'L
0€6°L
ve6’L
6€6°L
Lv6'L
1G6°L
vS6°L

e e e e —

50 45 40 35 30 25 20 15 10 05 ppm

5.5

6.5 6.0

7.0

7.5

8.0

9.0 85

9.5

ibe

veLe
8%

—Jzi

86'C

QoL

?

6L
0t

:

€61

Nans-2-fenyt4-methyt5-undecyloxazolin (( Ntipans-19)

13C NMR spektrum(CDCls) (

ELEVL
¢6L°1e
888'2¢
€0V'Se
9v5'62
869'62
61.°62
GLL'6C

ve8'6e
£v8'6¢
8L1'ze

8LI'SE

—

18y L9 —

L2128 —

Rm.mﬂ
058zl —>
oleLeL—"

€669 —

*

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



PS21 ohy

'H NMR spektrum (CDG)) (4R,59-2-fenyk4-methyt5-nonyloxazolin ((4R,5S)-18)

13C NMR spektrum(CDCls) (4R,59)-2-fenyt4-methyt5-nonyloxazolinu ((4R,5S)-18)
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'H NMR spektrum (CDG)) (4S5R)-2-fenyk4-methyt5-nonyloxazolinu ((4S,5R)-18)
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'H NMR spektrum (CDG) (4R,5R)-2-fenyk4-methyt5-nonyloxazolin ((4R,5R)-18)
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'H NMR spektrum (CDG) (4R,59)-2-fenyt4-methyt5-nonyloxazolin ((4S,5S)-18)

13C NMR spektrum(CDCls) (4R,59)-2-fenyt4-methyt5-nonyloxazolinu ((4S,5S)-18)
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'H NMR spektrum (CDG) (4R,59-2-fenyk4-methyt5-undecyoxazolinu ((4R,5S)-19)
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13C NMR spektrum(CDCls) (4R 59)-2-fenyt4-methyt5-undegloxazolinu ((4R,5S)-19)
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'H NMR spektrum (CDG)) (4S5R)-2-fenyk4-methyt5-undegyloxazolinu ((4S,5R)-19)
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'H NMR spektrum (CDG)) (4R,5R)-2-fenyk4-methyt5-undegloxazoliru ((4R,5R)-19)
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'H NMR spektrum (CDG) (4R,59-2-fenyk4-methyt5-undegloxazolinu ((4S,5S)-19)
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HPLC chromatograr@-nitrododekar3-olu (14 spou gi t 2 m HKlapoapineizagit or u

Absorption

[AU]
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i
0,6 n
o )
f 1
~
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0,2 o <
. ] g
00— f'r“l - \_J';.J -
5 10 15 20 25
min.
Time [ ]
Result Table
Reten. Time Area Height Area Height wWo5s Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] -
1 12,150 9910,092 486,659 50,1 55,7 0,33 895
2 13,158 593,080 29,746 3,0 3,4 0,31 860
3 15,250 8804,752 338,194 44,5 38,7 0,42 821
4 16,792 462,496 19,320 2,3 2,2 0,38 721
Total 19770,419 873,919 100,0 100,0

HPLC chromatograr@-nitrododekar3-olu (14 spou gi t 2 m &kilbhpoapinyezagit or u

Absorption
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Time
Resuft Table
Reten. Time Area Height Area Height W05 Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] [-1
1 12,200 545,403 33,165 2,8 39 0,26 944
2 12,900 9765,267 447,184 49,4 53,2 0,35 823
3 15,342 504,056 25,245 2,5 3,0 0,32 728
4 16,342 8957,735 335,415 45,3 39,9 0,42 844
Total 19772,462 841,009 100,0 100,0
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HPLC chromatogran2-nitrotetradekasB8-olu (15 spou gi t 2 m Rklapoapimeizagit o r L

[AU]
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Result Table
Reten. Time Area Height Area Height W05 Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] [-1
1 10,100 11837,837 678,128 94,3 94,1 0,28 852
2 10,875 711,106 42,871 57 59 0,27 863
Total 12548,943 720,999 100,0 100,0
[AU]
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(1] 5 10 15 20 25
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Time [ 1
Result Table
Reten. Time Area Height Area Height W05 Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] [-]
1 9,767 10927,482 571,584 94,9 93,4 0,32 790
2 10,683 590,857 40,326 51 6,6 0,23 371
Total 11518,339 611,910 100,0 100,0
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HPLC chromatograr@-nitrotetradekasB-olu (15)spou gi t 2 m kilb poapinyezag8it o r
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Result Table
Reten. Time Area Height Area Height W05 Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] []
1 10,158 579,902 40,583 52 6,6 0,23 834
2 10,808 10571,056 578,118 94,8 93,4 0,29 791
Total 11150,957 } 618,701 ; 100,0 ; 100,0 ; i
[AU]
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Result Table
Reten. Time Area Height Area Height Wao5s Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] [-1
10,067 432,613 33,324 5,0 7,1 0,21 831
2 10,575 8268,671 433,915 95,0 92,9 0,31 807
Total 8701,284 467,239 100,0 100,0
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HPLC chromatogram-fenyloxazolinu(4R,5S)-18

Result Table
Reten. Time Area Height Area Height W05 Peak Purity
[min] [mAU.s] [mAU] [%] [%] [min] -
1 8,908 17756,019 987,091 94,8 96,4 0,28 820
2 10,983 969,347 37,294 52 3,6 0,39 908
Total 18725,366 1024,386 100,0 100,0

HPLC chromatogram-fenyloxazolinu(4S,5R)-18












