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Abstract

This work involved the design and synthesis of 3 new types of chiral derivatizing agents
(CDA). The designed CDA which will be used to link with chiral 2°-alcohol or 1°-amine to form
a derivative of which the NMR spectra will be analyzed. The difference in anisotropic effect
from the CDA would lead to the chemical shift difference of the substituents on the compound
of interest which can later be interpreted to the absolute configuration of the molecule. This
research focused on the modification of the aromatic residues on the CDA to improve the
anisotropic effect which will lead to the larger chemical shift difference and the effectiveness
in interpreting the chemical shift data.

All 3 CDA models could be synthesized based on the Diels-Alder reaction to generate
the bicyclic structure in a racemic form and the resolution of the bicyclic acid. The anthracene
based CDA (A) could be synthesized in an optically active form and it could be used to
determine the absolute configuration of the chiral 1°-amine. Pyridine based CDA (B) could be
synthesized in a rather low yield due to the ineffective Diels-Alder reaction between pyridine
and furan derivative. Moreover, the racemic product could not be resolved since the ester
derivative was not stable on silica gel. Difluoro based CDA (C) could also be synthesized and
resolved into an optically active form. It could be used successfully with 'H-NMR and "*F-NMR

to determine the absolute configuration of the chiral 2°-alcohol.
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A 1. 1598579 diasteromer (R,S)-8 ANAALIA x-ray crystallography

a15 enantiomer (R)-1 uag (S)-1 7l thanldAnwmsszyreuiinsduduysaivesansiasal®
woilu TagvanyiufAsen amidation Aulada 1° 10fufiy stereochemistry Ausiuou leua (S)-sec-
butylamine, (S)-2-aminoheptane, (R)-2-amino-3-methylbutane, (R)-3,3-dimethyl-2-butylamine,
(5)-3,3-dimethyl-2-butylamine, (R)-1-cyclohexylethylamine, (R)-1-phenylethylamine, (S)-1-
phenylethylamine,  (—)-isopinocampheylamine,  (R)-1-(1-naphthylethylamine,  (R)-1-(2-
naphthylethylamine wag L-valine methyl ester Tagld oxalyl chloride WJu coupling reagent 14
WHUAIN 3 %151/@: diastereomer 11 @J' Toun (R,S)-10 (48 % yield), (5,5)-11 (55 % yield), (R,S)-12
(60 % yield), (5,5)-13 (80 % vyield), (R,R)-14 (71 % yield), (5,R)-15 (41 % yield), (R,R)-16 (91 %
yield), (S,R)-17 (90 % vield), (R,S)-18 (92 % yield), (5,5)-19 (81 % yield), (R,R)-20 (19 % yield),
(S,R)-21 (67 % yield), (R,R)-22 (70 % yield), (5,R)-23 (81 % yield), (R,S)-24 (91 % vyield), (S,S)-
25 (68 % yield), (R,R)-26 (50 % yield), (S,R)-27 (63 % yield), (R,R)-28 (92 % yield), (S,R)-29 (86 %
yield), (R,R)-30 (83 % vyield), (5,R)-31 (87 % vyield), (R,S)-32 (67 % yield) wag (5,5)-33 (71 %
yield)
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1) (COCI),, DMF (cat.)
OH CH,Cl,, 0°Ctort, 3 h

G O 2) R*NH,, DMAP (cat.), NEt, G O

CH,Cl,, rt, overnight

MeO MeO N’R*

(R)-(+)-1 amine = (S)-sec-Butylamine ; (R,S)-10 (48 %)
amine = (S)-2-Aminoheptane ; (R,S)-12 (60 %)
amine = (R)-2-Amino-3-methylbutane ; (R,R)-14 (71 %)
amine = (R)-3,3-Dimethyl-2-butylamine ; (R,R)-16 (91 %)
amine = (S)-3,3-Dimethyl-2-butylamine ; (R,S)-18 (92 %)

amine = (R)-1-Cyclohexylethylamine ; (R,R)-20 (19 %)
amine = (R)-1-Phenylethylamine ; (R,R)-22 (70 %)
amine = (S)-1-Phenylethylamine ; (R,S)-24 (91 %)
amine = (-)-Isopinocampheylamine ; (R,R)-26 (50 %)

amine = (R)-1-(1-Naphthyl)ethylamine ; (R,R)-28 (92 %)
amine = (R)-1-(2-Naphthyl)ethylamine ; (R,R)-30 (83 %)
amine = L-valine methyl ester ; (R,S)-32 (67 %)

MeO MeO N— R*

OH 1) (COCI),, DMF (cat.) N

CH,Cl,,0°Ctort, 3 h

@ 2) R*NH,, DMAP (cat.), NEt3 @
O CH,Cl,, rt, overnight O
(S)-(-)-1
amine = (S)-sec-Butylamine ; (S,8)-11 (55 %)
amine = (S)-2-Aminoheptane ; (S,S)-13 (80 %)
amine = (R)-2-Amino-3-methylbutane ; (S,R)-15 (41 %)

amine = (R)-3,3-Dimethyl-2-butylamine ; (S,R)-17 (90 %)
amine = (S)-3,3-Dimethyl-2-butylamine ; (S,S)-19 (81 %)

amine = (R)-1-Cyclohexylethylamine ; (S,R)-21 (67 %)
amine = (R)-1-Phenylethylamine ; (S,R)-23 (81 %)
amine = (S)-1-Phenylethylamine ; (S,S)-25 (68 %)
amine = (-)-Isopinocampheylamine ; (S,R)-27 (63 %)

amine = (R)-1-(1-Naphthyl)ethylamine  ; (S,R)-29 (86 %)
amine = (R)-1-(2-Naphthyl)ethylamine  ; (S,R)-31 (87 %)
amine = L-valine methyl ester 3 (S,8)-33 (71 %)

WKL 3. U581 amidation v89a135 (R)-1 wag (S)-1 fulasa 1° woilu

= v

FUBYANNUUANAYDIFYYIN H NMR @Una s aunsnidnunfunadminuLangg

VRIAWATARTNN (AS™; AS™ = 8539 — Sir0) b Asargulunaw 2
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()-Isopinocampheylamine (R)-1-(1-Naphthyl)ethylamine (R)-1-(2-Naphthyl)ethylamine
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\enanuLAnA1IvesAATIAaTHiN o T Ao uTinsTuduysal Seldiaue
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ANy Ey
(R,x) amide
L4 L, A8SR (H4) AR (H3p)
amine = (R)-1-Phenylethylamine Ph Me -0.11 +0.04
amine = (S)-1-Phenylethylamine Me Ph +0.11 —-0.05
amine = (R)-1-(1-Naphthyl)ethylamine 1-Naph Me -0.18 +0.08
amine = (R)-1-(2-Naphthyl)ethylamine 2-Naph Me -0.14 +0.06

A 3. A1ANULANANYDIANANLAATNYIVLUITHOUA WAL UA1IN "H-NMR alnasy
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Pnran1saassiild 3sldlausuuusasaiionansauduiusvesnuwanaesAaiiaa
Flifiuna anisotropic vewmyeylsunfnvedlada 1° iy Waunw 5) lunsdl Ly = Ar (WHUAW 5a)
Tsmau H; Tu (S,X)-amide wag Hap, Tu (RX)-amide agldna anisotropic WUy shielding anwyjagls
wfnvasiada 1° wilu dawalia chemical shift anas Wiothanaddadnsifildudumme AS™
aglein Wsnau H, aziian AS™ 1uau warlusnau Hy, aziian AS™ 1uuan Tuniemsaiudnyg An
chemical shift vosTUsnou Hs, 1u (S,X)-amide waz H; Tu (R X)-amide azanaslunsdifi L, = Ar unu
(WU 5b) sagldinlunsdll an AST vedlusmeu H, axduuin wazan AS vaslusnou Ha, av
Huav Tnonadildaniasnsdiaenadesiurilalunn 3

INHANTNARDILAZUUUTIADITI AT U inlaunsampeudinstuduysalvesaisiada

1°- wefiuldogegndies

15



(a) Ly =Ar

shielded

A8SR = §(S) - 8(R)
(S,x) amide (R,x) amide Hq; A8SR<0

Me
. SR
N—H,
H Hy—r
4 shielded ! @H‘;
HSa

6 ‘ Hsa

||| H3b;ASSR>0

(b) L, = Ar

shielded

shielded

H,

ASSR = §(S) - 8(R)
(S,x) amide (R,x) amide Hy; ASSR> 0

{ { btk

shielded @ e @ _Me
CHM, Ly < Hjp
\N—H Hy—~
5 & H4® ! shielded @”"4

Hsa 5 ‘ Hsa

WHUATNW 5. LUUTIADLERSNE anisotropic NilnaALALAaTNivedas (S)-()-1 uaz (R)-(+)-1

fulasa 1° woflu Tunsdl (@) Ly = Ar wag (b) L, = Ar w3auvaan AS™T Al lukfaznsal
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Pyridine-based CDA

1 va o = a [ o Ao 1 .. [ 3
ﬂéjll@’mﬂ‘lm/l’]ﬂﬁiﬂﬂﬂﬁLL‘LJ’J‘V]Nﬂ?iL@SSNﬁWi@HWUﬂﬂiaV}NMH pyrldlne wuesAUsenau

(713 34 viveansaYWUS) Wefnwna anisotropic effect Yoy pyridine Liigufiunmy benzene

(o}

%
CO,H "N=
~

FIN1581ATILNA1TUIENOU rac-34 AWHUNITELATITARILAATIUNUAIN 6 BaTlUfATeN

Diels-Alder 5114 pyridyne 35 wag furan derivative 36 1uuffisemanlunisdaunsizi

[0} [0}

~ = 4o
O,H "N= O,Me" N=—
rac-34 rac-39

OU @/cozm
36

+
T™S
-38 N A
Q= L
N N
35 37

TfO

WRUAIN 6. WNUNSELASIEANSUSENDU rac-34

Tunsdumsieiansusznau rac-34 3813091NN1SIA38N pyridyne precursor 37 910NN
UfA381 ortho-lithiation - silylation vesasUsznau 40 lagld LDA Wuiua azldansusznau 41 @n

Hu 67 % yield FaazgniiUAzensedu TH,O nanewduasuszneu 37 Andu 93 % yield (Lanslu

WHUATNW 7)
1) LDA, THF ™S ™S
| N 0°Ctort, 1h . | X T,0 | X
—_—

/ / 1 0, /

HO N 2) TMSCI, THF, 0 °C to rt HO N Pyridine, 0 °C to rt Tio N

rt, overnight rt, overnight
40 41 (67 %) 37 (93 %)

BHUNIW 7. NSLHSeNaNsUSENaU 37

17



ANTUNUHN381 Diels-Alder 5¥1119 pyridyne 35 (?ﬁaLﬁﬂ%’umﬂmiﬁmﬁﬁ%m'izm"m
pyridyne precursor 37 way fluoride (F~ source)) fiu methyl-2-furoate 36 lngil reaction condition

LALNANISNARDIAILAAILUNITIN 1

A13799 1 reaction condition kagHAN1TNARBIVBINITVINULATENTEWINNETUTENOU 36 LAz 37

o

TMS
o COzMe+ | N F~ source o élb/—}
@/ TfO N/ Temp., solvent, time O,Me N=—
36 37 rac-38
F~ source Amount of
Entry Solvent Temp. Time % Yield
(4 eq.) furan 36 (mL)
1 CsF 0.7 MeCN rt 24 h 0.7
2 CsF 0.7 neat rt Overnight 2.4
3 CsF 5.0 neat rt Overnight 5.0
il CsF 2.0 neat rt Overnight 4.1
5 CsF 2.0 neat rt 1h 1.7
6 CsF? 2.0 neat rt 2h 5.5
7 CsF 2.0 neat rt 1h 4.1
8 CsF? 2.0 neat rt 30 min 1.9
9 CsF 2.0 neat rt Overnight 4.4
0 °C to
10 CsF? 2.0 neat 1h 4.1
rt
11 CsF? 2.0 neat 0°C 1h 0.8
12 CsF 2.0 neat 0°C 6 h 3.1
13 TBAF 2.0 neat rt 2h 23
14 1M TBAF 2.0 neat rt Overnight | Not observed

a: flame dry under vacuum prior to use.
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IARANIINAABINUIT reaction condition Tu entry 6 Fald CsF 19U F source way¥in
UfAsenaaumgiviendunian 2 4lus 9zl % yield vosansndnsdue rac-38 uniign auile
iU Asen hydrogenation wazufiizen hydrolysis aslaasuansia rac-34 (75% yield 910

2 JUADU) ANUADINTT (WHUNIN 8)

o) o) o)
H,, 10% Pd/C KOH
/ y N —> 72 > RS
N= EtOAc, rt, 16h N= 1,4-Dioxane:MeOH N=
CO,Me CO,Me (1:1) CO,H
rt, 3h
rac-38 rac-39 rac-34

(75% 2 steps)
BANUATN 8. ﬂ?iL@%ﬂMﬂ?iUi%ﬂ@‘U rac-34

pg19lsna ladarunsadfunisuenansway rac-3a Tiduans optically active 1a Taell
a 1 1 .. < v 1 1 Y a aaa . o 1 a
AUUAFIUIT Y pyridiyl 1uIaJLaqa Lﬂummamimﬂmﬂgmm hydrolysis Alildarusanseu

auiusLeawmesle

Fluorine-containing CDA
a15Usenau 42 Nllegnauves F aglulaseaiisluanalignasnwuusasduasisniy e
Anw1nsld F-NMR Tunasuen absolute configuration 484 chiral 2°-alcohol TagukuNTELATIZH

A15USENU 18 LARILLLNUAIN 9

o} (o}
F F
°2H ; 02Me
F F

rac-42 rac-46

U O _co,Me
r
0
F 36
4 3 +
O,Me
F

F
rac-45 HO,C

H,N

a4 43

LAUAIN 9. NSIAS8NAITUIZNDU rac-42

19



415 FF-THENA rac-42 a1u1sadaiasievldlaesi3uanujAsen Sandmeyer
isonitrosoacetanilide isatin synthesis 484 2,5-difluoroaniline (47) chloral hydrate (48) &g
hydroxylamine Tunsadaasn vgldarsusenau 50 Andu 53 % yield Gﬁaasgﬂﬁﬁﬂﬁﬁ%maaﬂ%m%’u
oldduans difluoroanthranilic acid 43 Aavfiu 99 % vield Fvanswanarazldidu precursor 204

difluorobenzyne 44

[ '
= ]

U158 Diels-Alder 581719 methyl-2-furocate (36) wae difluorobenzyne 44 LAY UM
gnumniigs 34 difluorobenzyne 44 QﬂLm%‘EJzJ%{uﬁ]’m difluoroanthranilic acid 43 ¥nUf 381U iso-
amylnitrite Tngldnsn trifluoroacetic acid (TFA) Wudaussufizen azlaarsudnsia rac-45 Andu
15 % yield Funoudinluie Az nafulelasauiimumisituszgvesarssenou rac-a5 ngld
10% Pd/C \Jusi39uiAsen Idarsusenou rac-46 Antdu 99 % yield Fuiiotu1vinufazen
hydrolysis Tuan1ziiluiua azldaisusznou FF-THENA rac-42 aadu 70 % yield (wansly

WHUNIN 10)
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F 48 o F
50°C,1h
rt, 30 min Conc. HyS0,, 50 °C o
)j\ >
HoN 2) NH,OH - HCI, H,0 60 °C to 80 °C, 2 h then
F rt to 125 °C, 45 min then 80°Ct090°C,4h F
47 125 °C, 5 min 49 (86 %) 50 (53 %)
1) 30 % H,0,
1 M NaOH
rt,2 h
2) HCI, 0 °C
F
H, /10 % Pd-C 36 HO,C
EtOAc, rt, overnight iso-amylnitrite
OZMG THF, TFA (cat.) H,N
reflux, 15 h E
rac-46 (99 %) rac-45 (15 %)
43 (99 %)
KOH
MeOH/1,4-Dioxane
rt,5h
(o]}
F
O,H

F
rac-42 (70 %)

WAUAW 10. N15I0T8NaENsUSENOU FF-THENA rac-42

nsdanseilutuneudaly Aon1svi resolution 1iloweng enantiomers vosansUsznay
FF-THENA rac-42 fidunsiesilétuoanaintu Taeansuseneu FE-THENA rac-42 31vhuiisen
amidation U L-phenylalaninol Lﬁ@iﬁlﬁmiﬁﬁ@mamﬁaﬂu@ diastereomers fiu lawnansusznau
(5,9)-51 way (R,S)-52 LLazmmmeﬂmi'ﬁq 2 7 panannulalagmatianig Chromatography
mﬂﬁ?uﬁmgjﬁ%m hydrolysis 783815U52n0U (5,5)-51 wae (R,S)-52 azldans optically active 7
Foensvia 2 53 fle FE-THENA (5)-42 uay (R)-42 wiel#iiu CDA (uansluusunn 11)
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F (0]
F
KOH
—» HO HN EEEEEE——
H,0/1,4-Dioxane O.H
S o F reflux, 2 days 2

o F
F PH (5)-42
1) (COCI),, DMF, CH,Cl,, rt, 3 h (88 %)

: (S,S)-51 (42 %)
O.H 2) L-phenylalaninol, DMAP
2 F NEt, CH,Cly, rt, overnight FO
rac-42 FO
KOH
— —_—
HN
Ho F 5 H,0/1,4-Dioxane
reflux, 2 days F O,H

(R)-42
PH (92 %)

(R,S)-52 (39 %)

BHUATW 11, N1SLENVDINANTIRUNVDa15Us2NaU FF-THENA rac-42

nsldans 42 welduenmeuiinsturesasueanesed awnsavilalagidgunyaisuendin
Thdunyuedn raelsd 53 (Wnunw 12) Mnuuihujisenssninansueda aaslse 53 duanslada

LeANagaaNTIUABUNNITTULAT (MKUAW 13) uazilSsuiigudnasualifadvidain “F-NVR
awnasu (0w 4)

F O F O
(COCI),, DMF (cat.)
con CH,Cl, rt, 3h
E 2 ¢ coci
(R)-42 (R)-53

-n
m

(COCl),, DMF (cat.)

-
v

CH,Cly, rt, 3h
CO,H 2Clp, rt, cocl
F F

(S)-42 (S)-53

BHUAIN 12, NN5HH58ULETM Aaalsnvadans 53

22



F
0 F
OH
E DMAP (cat.), EtN o
+ ’
cocl /\© CH,Cl, 1t, overnight

F K
(S)-53 (S)-54 >\Ph

lllo
/O
N

DMAP (cat.), Etz;N

. F
cocl CH,Cly, rt, overnight H (o]

(R)-53 (S)-54
(R,S)-56 (30%)

0 F
DMAP (cat.), Et3N
+
CocCl CH,Cly, rt, overnight
- >\/\

(5)-53 (R)-57

X1le]
I

(S,R)-58 (72%)

-||o

DMAP (cat.), Et3N

F O
; * F
CH,Cly, rt, overni ht
F cocCl 2Cl2, [e] H \\0

(R)-53 (R)-57 Ph
(R,R)-59 (70%)

BHUAIN 13, N1391UHASE158nIeTn Aaalse 53 wazanslasaweaneosed
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F
cocl
F
(5)-53
F o
cocl
F
(R)-53
0 F
cocl
F
(5)-53
F o
cocl
F
(R)-53

[iJe]

0 F
H
(o]
DMAP (cat.), Et;N
+ >
CH,Cl,, rt, overnight H K F
(R)-60 OO

(S,R)-61 (45%)

H
DMAP (cat.), Et;N g@b
- F
\\

dliJe]

+
CH,Cl,, rt, overnight
(R)-60

(R,R)-62 (88%)

OMe

DMAP (cat.), EtzN

0
o
\
)

O@ ome

CH,Cly, rt, overnight
OMe

(5,5)-64 (87%)

DMAP (cat.), Et3N

CH,Cl,, rt, overnight

(S)-63 (R,S)-65 (60%)

WU 13, (si9) N195vIURASE1581I19MeTn Aaslsa 53 Lazaisiasauoanesen
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AGSR = 565 — 5%

P P

-125.47 -123.75
(R,S)-56 A8:SR = -0.81 ppm
R
@ WA e
o
-125.45 -124.15
(S,R)-58 (R,R)-59 A8¢SR = +0.53 ppm
-123.63
R
Ol R @ Ol R ORNe{R
(o]
7 W Q
Q -125.40 -124.49 Q Q
(S,R)-61 (R,R)-62 ASeSR =10.86 ppm

(S,5)-64 (R,S)-65 A8¢SR =-0.80 ppm

a v (3

AN 4. WIguguAmRanBLaAtiAatnana1n F NMR a@ungsy

dmiuuuudnaesves FR-THENA weldlunsuenaeuiinstuduysallagld °F NMR ananse
a5uneladiail vigeaiuernouvetars B uar C aglasuna shield 91nsezlsunfnvesaisiada
woaneged vilvilaalidadnadesly F NMR aldnasu lunismsadudiy nsdlves A uaz D

Waeasuszaauazlaiuna shield 91navezlsunfinvesansinianeanegodifisndaniiay 1fleean
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(%
a LY 1

Waoiuernauaylnadnteslsuifin Ay nad1vauAlidadnd (AS = & — &) ves F
NMR 521314 (S)- wa (R)-ester azdianduuinlunsiiniseslsunfnvesaisiasaloanased agaiuans

Y

904 plane wagazdanduaulunsdineslsufnvesaislasaueanesedogmuuuves plane ALEnS

Tunn 5

ASFSR =8s-0r

R
FF-THENA plane
- O-I-Id< ----------------------- ROI—I-I<

Ph Ph

shielding effect

ASSR> 0

Ph FF-THENA plane Ph
-04u< ....................... u<
R R
c D ASSR< 0

AN 5. UUT1809909 FF-THENA

INNANTNARBY Ngoesusmis 8 iiamsiUdsuwdaswesdyaaly “F-NMR wand
Waoesudisunis 5 Weidunsfnwnadana1alidnau a1susenau 6,7-FF-THENA 66 7ilvlgessu

AYADLTIAIUMIG 6 UAY 7 J9YN0BNUUUTY (WNUAW 14)

OH OH

42 66

BHUNIW 14, LAnalASIAs 19 USoUEUTEI19a@5USENaU 5,8-FF-THENA way 6,7-FF-THENA

FINIFNATILNET 66 anusavilansasuluwnunin 15 na1ame BuaNUAsen Diels-Alder

5$1INET methyl furan-2-carboxylate (36) fuans difluorobenzyne 67 %m’%amlé’mﬂﬂﬁﬁ%m
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¥ @13 68 U iso-amylnitrite Tuan1ag#ld Trifluoroacetic acid (TFA) i ssufizen Seagld
asUsgney  rac-69 luuSumdeutnatiosl 6% yield  awndudwindesasiimiufizen
hydrogenation Ul 10% Pd-C catalyst udmusneufjizen hydrolysis luanmgiiuua agld
#135Usenau rac-66 1u§1J171“L°‘ﬂu racemic mixture 9a11n509N15UEN resolution Tagnsvi§izen

U (—)-menthol %lﬁfj diastereomers Fsaunsavinisueneanainiuldlaenisvh preparative thin
layer chromatography 19a1s (S,R)-71 (19% vyield) uaz (R,R)-72 (12% yield) Mt ahusias
diastereomer 119UfATEN hydrolysis aglaans (S)- uaz (R)-66 wdu optically active (lWHUAIW
15)

(o)

e
36 o o
F NH, . L
i-amylnitrite, TFA (cat.)‘ 7 H,, Pd-C
> F ———>» F
E CO,H CICH,CH,CI cO,Me EtOAc, rt, 5 h CO,Me

reflux, overnight F E

68 rac-69 (6%) rac-70 (96%)

KOH
1,4-Dioxane/MeOH

rt,3h

1 ,4-dioxane/
COzH MeOH CO;R 1. DCC, DMAP (cat.)
rt,3h (-)-menthol, DMF o
0,
(5)-66 (99%) = () me"‘hy' rt, overnight
(S,R)—71 (19%) E
R:=0.20 2.PLC
! (CH,Cly-Hexane4:6)  CO2H
o) o) F
F KOH F rac-66 (21%)
- -
F 1,4-dioxane/ F
CO,H MeOH CO3R
rt,3h
(R)-66 (84%) R = (-)-menthyl
(R,R)-72 (12%)
R;=0.22

WHUANW 15, a3UTBn1sdunTIEiuagn139 resolution YaeEnsUTENOY 66

TnedsBannuuusiaasiild deshielding effect 99179 aromatic pdefulunsdives THENA
Femnuunnsnsves chemical shift (AS™ wedlusnouvemyunuiineguieszuruasiiduan
Tuvauzlsneufidnegliszuruaziiiay uaznsfismsuneuilnsdudiysalves (—-menthol ¥h
Tannsaszymeuiinistuduysaivesans 6,7-FF-THENA 16 Tawdauves 6,7-FF-THENA dilsan

diastereomer (FF-THENA-menthol) #iiien Re AN ﬁ]vmauWﬂmﬁuaummmu (S)-configuration
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Tuvaue?  diastereomer (FF-THENA-menthol) 7iifn Rr aeninvzdimeuiinasduduysaldu (R)-

configuration (AW 6)

-137.89  -138.06
F F deshielded
Q 119 \ ;095

(S,R)-T1
R¢=0.20

(R.R)-72
Re=0.22

THENA model
L, AS4SR>0
THENAO 11+
Ly AsySR<0

ASSR =8¢ -85

AN 6. ALATIARTNYIVRY (S,R)-T1 kag (R,R)-T2 SAUNIAIAMULANANGUDIAT AS™

a3 optically active 6,7-FFTHENA aun3avinufiizendiu (R)-phenylethanol (R)-54 neld

DCC 18 coupling reagent waz DMAP LUudLsaUfAsen azldans diastereomer (S,R)-73 (19%)

way (R,R)-74 (13%) AILaAnI I ULEUAITN 16

o]
OH
Foo* B
Ph” N
CO,H
(S)-66 (R)-54

o
F OH
+ B
F Ph” N
CO,H
(R)-66 (R)-54

DCC, DMAP (cat.) F
—_—_——

DMF, rt, overnight

DCC, DMAP (cat.)

-

DMF, rt, overnight
H (0]

N
Ph>\

(R,R)-74 (13%)

WRUNW 16. U138 esterification ¥89a15 optically active 6,7-FFTHENA fuans (R)-54

WaRa1sannsiUasukUasuaIaelAat iy F-NMR WUl HafnauesaLAiAadniveg

WaeeIuniAsusumMUI 8 Wiy NiArasiavesrLAliRadiiinfianileiiguiungessuiisa

28



U 6 o 1 dll 4‘ o 1 = d‘ [ o 1 Qll gj [[ 2]
fupsuowswALIdYY  LHesNmuveIngeesuiAsuowuYel 8 Wu eglnany
1 . . = 1 I3 a a 1 1 [ PRy a VAl I3
Miyjanisotropic (benzene 3o wyA1sUaiia) wnfian usdegslsinuansnivgesiusgiinnsueu
AT 8 Az dINanaANaAILATLAATNIUNIHUeY "H-NMR 1AnToe 1Ha991nKauad steric S¥1INa

Wgoesusmauwazduduezlsufn vililuanainisildeunias conformation (0w 7)

F-712542 & = -124.56
Ph
Ol @ Onn R0|n<s
o CH, CH;
165 Fs Fg 1.68 ~0.03
5 = -125.47 5 =-123.75
F-5; A5SR = +0.05
(S,S)-55 (R,S)-56 F-8; A3:5R = ~0.81
5 =-137.98
é‘F = 138.20
b) 172 1.68 +0.04
CH3
Ot Qi RO||-<R
o o
= -138.06
aF =-138.19
(S,R)-73 (R,R)-74

A 7. A1 VF way H welRatnvived a) 5,8-FF-THENA wag b) 6,7-FF-THENA

a3 phenylethanol $UY9AIANULANAIIVDIAT AS™
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NMR aunada figa
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UYaua

'H-NMR @nasuve9dns rac-1
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