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Conformational Equilibria of
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Abstract
Several 9-aryl-1-t-butyl-9-fluorenol derivatives (aryl- . 2'-methylpheny1- (4], 3’-methylphenyl- (5],
4-methylphenyl-(6), and 2'-methyl-1"-naphthyl-(7)) were prepared from 1-t-butylfluorenone (3) and
corresponding aryllithium. The reactions of these 9-fluorenol derivatives with HI in acetic acid gave
corresponding 9-fluorenone derivatives (8], (9], (10), and (11}, respectively. The conformational equili-

bria of these compounds (4], [11]between anti- and syn-conformers were investigated on their 'H NMR

spectra.

Particularly, in compounds (5) and I-t-butyl-9- (3'-methylphenyl) fluorene (9], their *H NMR spectra

at low temperature showed equal amounts of the two conformers, and the free energy values of activation

for the exchange between the two conformers were obtained ((5) ! AG & =124 kcal/mol,T « = —20°C,

(9) 1 AG ¢ =10.9 kcal/mol, T = —50°C).
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Table 1 'H NMR spectra of compounds (1)~ (9)
'H NMR (CDCL,) : & (ppm)
Compd.
1-C(CH,), 9- Ar-CH, 9-OH 9-H Aromatics
(4) 1.12 1.26 2.34 — 8.42(d, J=9Hz, 6'—H)
6.8~7.7(m)

(5) 1.22 2.22 2.53 — 6.8—7.8(m)

(6) 1.24 2.28 2.52 - 6.9—7.8(m)

(7] syn : 0.86(10) 1.46(10) 2.52 — 9.93(d, J=9Hz, 8 —H)

anti : 1.02(1) 3.08(1) 6.9—7.9(m)

(8) 1.16 anti : 1.08(1) 5.28(1)  6.20(d, J=9Hz, 6'—H)

syn . 2.74(4) 5.74(4)  6.6—7.8(m)

(9) 1.22 2.24 — 5.36 6.8—7.8(m)

(10) 1.24 2.29 — 5.43 6.8—7.9(m)

(11) syn & 1.00(1) 1.26(1) —  6.55(1)  8.54(d, J=9Hz, 8 —H)

anti : 0.92(1.4) 2.83(1.4) 5.89(1.4) 6.3—7.9(m)
EBRORAME LCBLAL, 1 osmont )

S LAt (8) BEUF (9) TiF Table 1 12T H5C @ 6-2. 7400 (4)
£91T, WBICBIFB2'HNMR 227 Fid, 9-fro =) CHz o™
B (H 5L 00H) (I3, 246032 ' ~ @‘) f i
FNLTFANEEAGE LT 6=2.22~2. 2ppm 1= 5 C(CH3)3 373
2, ALAH (8) ® (100 D4~ 4 F s 7 F L ofLs anti-8) ool
7 ME(6=2.28~2.29) L1HIH L vLF L7 Miix Fig. 1 Two conformers of (8].
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DNMR 22 b &8 L 7es, 206034 F 0y |7
TFIATREACAGESD B T, LB 18T |
AFN9-@F-AFNT7z= )T NF L 9 (14) %707
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Fig. 2 Temperature dependence of 'H NMR spec-
tra of (5) in CDCl,.
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Table 2 £V, 9-EHREHIKE L DIZHE-TCO) —
C(AT) HgE A iEfaE» NS (kb 2 EAMHI L,
P72 L9-EMRMESE Fo X V/l/z%c‘: AbXEET
BHLWAGHEERLR,

3. % B

'"H NMR z2~27 FLZHAE T MH—100812 X1,
TMS # AEkEse » L CRlE L7z, iR 53175 NMR
Z~27 P VBIGEIZIE CDCL Z 5 LTHY, 7'e—
TN IBER Z ML CRE L IR Ax7 b
A H A IRA-1ES 2 B CRIGE L7z, B3
THEL TR WHTH 5.

3.1 2-7x=Mh-6-t-TFLREEM (2)

EHARN 7T ENLE L (7,79, 0.045mol) DL —
F1 (40ml) EICEE ) F 7 4 (0.68g, 0.098mol)
EMZT7 2= ) F LD —FTNEREFAMLI.
DNWTIDEREMBRBRLTEE, 2-7vF0-t-7
FNLELO(1]) (2.23g, 0.0156mol) DL — 7L (25
ml) EiEE 1 h 2Tl F L, 25121 h EuEs
%, S T0h I L 72, DWW TCIOMBR Y, B —
WD L K54 T4 2 LIStk E, F74
T A 2NN L 7D H10% %R T hkoriE L 7c,
W& T — 7L THI L, 2otk % 10%Na CO5iE ik
TR TABEDLITEY, BEMETHIECTS LA

6.26(d)

H
C(CH3 3"

syn~-1{5]

Fig. 3 o-Values of (5) in CDCl, at —60C.
Table 2 Free energies of activation for the rocation around the C(9)—C(Ar)
bonds in (5), (9], (16) and (17)
Compd. 9-Substituent Slovent  Awv(liz) Tc(C)  AGE (kcal/mol)®
(9) H CDCl, 43 —50 10.9
(5) OH CDCl, 43 —20 12.4
(17) OCH,4 CDCl, 43 —20 12.4
(16) Br CDCl4 45 -—25 14.7

a) 1 cal=4.18]
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BILEs /LN, ZoOWEE R LI L L THE
L, kit L, %K MgSO, TR L7 ~o ¥y 28F
Lk bk 2872, 1.022 (27%).

'H NMR(CDCl,) : 61.42(9H, s, C(CH,),); 6.8—
7.7 (8H, m, Harom.), 10.50 (1H, br.s, OH).

3.2 1-t-FFr7AFL /s (3)

(2] (1.02g, 4.0lmmol) ##{LF+ =, (3 ml)
2 & L2.5h in#uRig L 7:, BRlotifkF+ =1 %8
£ L1I0%NaHCO, TILBE L 72D bR B T L7,
NI EER MgSO, TEBIBkE L 7. Bonr
BEHKMETAIF A5 6702757 4 —i2 k
DR L TREDHHZ 72, 0.882(93%), mp66—
67C.

'H NMR(CDCl,) @ ¢1.52 (9H, s, C(CH,),),
6.84—7.96 (7TH, m, Harom.).

IR(KBr) : 1700cm~*(CO),

3.3 1~t-TFN-9-(2-AFNT7xZN)-9-T)F
L/—n (4)

2-7' ¥ bz (1.3g, 706mmol) DT —FIiETE
IZEIB Y F724 (0.11g, 0.016mol) 22 T Y FFk
EHEBLL, 42 (3) (1.0g, 4.2mmol) Dz —F
R 2N LT 30min MBGRHE L 72, v T10% R
ZMATHRSREL72DE, NEME X 22 Tk
L7z N iiibi&id, #7027 ) ERTHEY,, K
LK MgSO, THM L7 B2 553 2 ik ¥
DG PIFLNE, IREFHBT—F L h 5 Fs L
7o, EET) XL, 1.13g(81%), mp86—88°C. 'H

3.8 1-t-FTFN-9-(3-AFNTx=ZN)-9-7NF
v/—n (5)

3-7mE AT (0.65g, 3.8mmol) DL —FILiE
WRIZHIR ) F 7 40 (0.056g, 0.008mol) &4z TY +
AREHFBL, 24Uz (3) (0.5, 2.1mmol) Hxz—
TR E ML TMBSSE K72, FO%koL
FAt3. 3D WiEhe - 22 i fih s — T oL b o
Riaa L72, BE@ASS, 0.57g (82%), mp98—101°C.
'H NMR 7—# {3 Table 1 84,

3.5 1~t-TFN-0-(4-AF LTz ZN)-9-7IF
L /- (8)
LACs. 3 v ik d-T o P L (0.65¢, 3.8
mmol) & &EN F 724 (0.056g, 0.008mol) = h 5
DFAREREBL, 24Uz (3) (0.5g, 2.1mmol) %

RS2 T8) & A L7z, #astke, 0.56g(81%),
mpl28—130°C, 'H NMR 7 — % (3 Table 1 £,
IR(KBr) : 3530cm™! (OH).,

3.6 1-t-FF-9-(2-AFN-1"-FT7FN)-9-7
nxr/s—n (1)

RSN I-7o®-2-2F 1+ 721 > (0.44g,
0.002mmol) N —FIILIERICEB ) F7 4 (0.021g,
0.003mol) ZMZTY FAELHML, Z112(3) (0.3
g, 1.3mmol) DE —FILIERE % N2 THIE s 3472,
ZDRDUFILI. 3 0 K iE -7 R Al —
TV GRS L7, B d, 0.12g(25%), mpl55—

3.7 1-t-FFN-9-(2-AFNTZzZN)-TNFL
>~ (8)

(4) (0.87g, 2.7lmmol) % FH&s (20ml) =& L,
Uz I ALk ERE (57%) (1.5mD) #iZ, 1.5h o
BRI L2, DTS # K (50ml) o~ X,
10% NaHSO,i#ik % iz THsEL 72372l L,
NS THI L7, N i I310% N a,COL %
HWTHHIL, KIS K MgSO, TE L7, S+ 3
LU THOLIIZHMAER I E 4 57— b FidE L L7,
AR, 0.45g(73%), mpl15—117°C. '"H NMR
7' — %3 Table 1 &,

3.8 1-t-FFN-9-(3-AFNTzZN)-7NLFL
>~ (9)

(5) (0.1g, 0.3mmol) #E:EE 20mD) i H» L, =
iz I 7k FERE (57%) (1.0ml) 2hnz, 1.5h sk
B L7z, FO%ROWBIL 3. 1 D NiEICiE- 72,
EIRIE £ 9 2 = Tk 72 A S, 0,09 (93%),

3.9 1t-FTFN-0-(4-AFNT7TZNL)-ZNF L
> (10)

(6] (0.36g, Immol) %&ERE (20ml) HiEIC 3 1L
KRR (57%) (1.0mD) #HuZ, 1.5h gz L7,
DWTI T WD TR TPL, ok
BT X 9/ — LT -7, B, 0.322(97%),

30 1-t=-FFA-9-(2- A FN-1-FTFN)-T7 N F
v (11)

(1) (0.1g, 0.26mmol) DE:RE (20ml) (Aitgiz I ™

LR FR/E (57%) (1.0mD %2, 1.5h huhEif L 72,

T AT SR A 70 4
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DWW, TRRBROFFICHE > TRIL, {oHE
W% A 5 ) —NT- o, Bk, 0.05g(53%),
mpl153—182°C, 'H NMR 7— % {3 Table 1 ZH,
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