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2. 'H and *C NMR Spectra of 1,6-diketones 4

€€90°T ~
86L0°T —

299€'
L08€°T M
¥8IPT
ovEY'T W
£056°7 ~
0992 —
8184
sosrz

PPI8'T ~
11687 —
65587 —
oegz "

£66T°€
op1T'E —
e —
0957°€ "

LETT'S —

T98€°L
886€°L “
19tv'L
£9bb'L
Ssov'L 7
1205°¢ \
6v1SL
ozsL
beESL
89€SL
YESSL
7585,
809°L

Ll —
908L°L —

82164~
9916, —
oveeL

2.8 2.5 2.4 2.3 1.1 1.0

2.9

5.1 3.3 3.2

5.2
f1 (ma)

7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1

8.5 8.0

E6TTT~
8GET' T~

wew'e
L9EV'T /
906v°C /

£€90S°C V
(444
8LEST \
v0L8°C
LL88°T~

6116’27
omNm.N\
£SST°€E

SR.MV
weve-T
oﬁm.m\

L6LT°S —

0SbT"Z
PBTL
£56€°L
82THL
TSTHL
€€TL
0zEY'L
85v°L
T2by'L
8vSt'L
28y, A
£205°
STZS°L
££95°L
o5
0£85°Z |

885"

-

HO

Ph

Ph

Me

876G,

$609'L
[ATEVAN]
8099'L —
6L L~
99€8'L =~
8896'L

9TL6'L N
9066'L

—_

0.5

2.0 1.5 1.0

2.5

3.5 3.0

4.0
f1 (Ma)

'H NMR Spectrum of 4a (400.1 MHz, CDCl3)

8.0

807 —
1862 —

€6°€h —
0Ty —

9078 —

bS6TT —
et
[TAEN]
¥8 LTI~
78Tt
SE'8TT
8€'87T
65'82T
89'821
0,821
SL'8T1
v6'82T
68'0€T
TrEeT
€bPET
L0°LET
6L THT
61'SHT

13C_.1.fid

HO

Ph

Ph

Ph

Me

100 90 80 70 60 50 40 30 20 10

110
f1 (Ma)

210 200 190 180 170 160 150 140 130 120
3C NMR Spectrum of 4a (100

220

6 MHz, CDCls)



LSTTT ~
ETT

650°C /
€0Tr'e /

62€H°T "

TESET~_
16987 —
95687 —
60167

YEZTE
06€T'E —
8597°€ —
cogze

8TLT'S —

902
TeLEL
6L
7SBE'L
206€°L
6L6€°L
£L0b°L

95T/
1522
9E5b'L |
82LY'L
9675 |
142572
TEES'L |
LLES'LA
TTHS LN
02ss'L —

MNmm.m\

8CLS'L
T16S°L
6565°L

6809° 7
bET9',
m:vw.i\

T rrrr—

£9v9' ]
6259°2 |
6£59'L ]
1299
6899°Z
0vL9°L w
699L°L

RLE'L \
#86'L \

£l66'L
T
=

1.1

2.31.2

2.4

2.9 2.8 2.7 2.6

3.0

3.2 3.1

3.3

5.1

5.2

7.3 7.2 7.1

7.4

7.7 7.6 7.5

7.8

7.9

8.0

LSTTT~

Teert

650+
£02r'2
62€0'C
89T
o182
896+°C
€21S°T
08257 7
oevsr/
TES8'T
PSRN
9v68' \
6016
PECTE~
06€7°€ 7f
897°€ \

€08T°€

f1 (mn)

8TLT'S
9T,
9802,
TeeL
6LLEL
zs8eL
206€'L
6L65'L
£L0v'L
9STH'L
1S2PL
8UY'L
961S'L
st
23393
LLES'L
Tws'L
0255°2 |
€455°L
825°L
TT65°L |
6565°L 1
6809°Z
PETO'L A
619"

£L9%9°L A
6259°L

6L59 L\
£299°L ~

6899' x
0bL9'L \

699L°L

LWBA
Byro
WME

16
Dery
M/NOH
e

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

2.0

f1 (ma)

'H NMR Spectrum of 4b (400.1 MHz, CDCls)

8TTT—
£L8'ST—

L0 —
£y —

Ph

HO O

(6] Me

Ph

Ph

2wz —

95611 —
szr9et

I.nﬁy
sy
bE'L2T )
Tz
82'871 |
os'821
18'821
$8'821 |
86'871 |
00°67T |
£6°0€T
6b'bET
2sser ]
b6'6ET |
95041 4
esov1 |
PESHT |
£8'5bT

A

£9'66T ~
0g'00z "

13C_.1.fid

SL°92T —

PILET~C
sTier~
vELer —
e

87871 —

9,821

18'821 V
8871~
86'821 -7
00°62T 7

129.5 129.0 128.5 128.0 127.5 127.0 126.5

130.0

f1 (ma)

60 50 40 30 20 10

70

100 90 80

110
f1 (mn)

3C NMR Spectrum of 4b (100.6 MHz, CDCls)

220



989°T ~
6SCL'T ~
6251~

6898°T —

8697°C ~
8667

11754
66€L° W
SPOLT ~
ooure”"
12987~
re88T7

6168'C \

9816°C

9607°€
Elaz4ay
Imm.m/
195€°€
06L€°E
LL6E'E
2oeh'e
sesh'e /
6LLEE~
Treb'e —

We9'E
9e H/
(444 V
£659°€
wﬁw.m\

£689°€

9ETLY —

#6999
%E.OW
L020°L
6b40°
0£€TL
8TST'L
T0LT°LA
T261°L
T
6167
€867°L
00TE"Z
seze's
£195°
008€°Z
P66E°L
EZaig
99E4°L

SP1S'L
§97S°L H/

Ph

T T T T T T T T
HO O
=

6 25 24 23 22 2120 19 18 1.7 1.6
Ph

2

[3:1754
L Npecce
Sv9,'7
L Qo
lew.N/
[ oBessz~
“Nzegz ]
8167
obreee
mem.mﬂ
I eb6Le'e 7
LBM.M\
b ofoere
2sh'e
L uwkv.m
Th6b'E
L Yeveoe
“bpoe
[ agoe
"toc
[ @poc
689
L Poersy—
™

4.8 4.7

.9 6.8 6.7 6.6

O Ph Ph

_

Ph

HO,
Ph

= Fs9q

8L

¥6'g

— Tu.ﬁ
— H\ or'g

= T s0g

4.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

f1 (mp)

'H NMR Spectrum of 4c (400.1 MHz, CDCls)

£8'9€ —

8L —
8L9%% —

HO O

Ph

Ph

O Ph Ph

Ph

Ph

Ph

HO,

Ph

£9'18 —

6T°6TT —
91°9ZT /
£6'9TT
€071 V.
96°LZT
v1'82T
87'8CT
0S°8Z1
95°82T
174749
9£°8Z1
LS'0ET
TOEET
6b'PET
TO'LET
€9°TPT
E8°EVT
LTPT

fid

86T v.

86T

-9-18@1

790p:

L1Y

0

80

110

T T
180 170

T
190

210

1 (ma)

3C NMR Spectrum of 4c (100.6 MHz, CDCl5)



01697~
w20t~
ozre—
seere”

TST8T~.
TS€8T ~
£058'7
v

9T67°€ ~_
260 ~
ogee's —
805€°€ —
068~
860 —
o9veb's —
otspe

L0L5°€

7985°€ M
€609'€ —
6619°€ -7
ozeoe

8vL9Y —

LLE99 —
699°9 —

z5e0L
VRO
9902 -
68802 W

SH60'L —
bOTT'L N
sotred,
sosTL ]
8uTL

SL6TL~C
6LTE L~
YhEL
SULEL~
818, 7

L98V°L
£86b°L W
§905°L
6025°L s/

LSL8°L

£988°L W

£568°L =
@EN s/

-

I

=1

o
b £99
69£9'9
220t
oHELO'L
%990°L
6880°,
Sh60°L
Sorrs
Rt
595T°L
UL
F 0sveL
SoLE'L
818€°L
a@98y'L
[ nég6b's
5905°¢
06025°L 7
M Nsg L
19884~

—_—

—

~—~

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
1 (mA)

'H NMR Spectrum of 4d (400.1 MHz, CDCls)

6.5

69°9€ —

£9°EY —
0S°9F —

e —

PE'STT
8E'STT
Sb'STT
95°STT
L9'STT
TL8TT
6697 |
b8'LTT
£6'£2T
90'82T o 7.
bb'8TT
or'8eT YL
05°82T
89°82T |
££°82T
85°0ET \
T9'0ET ~
89°0€T W
YT EET \
ey
0F'LET
L8EPT~
i ad

ETT9T ~
85°E9T ~
LE99T
06991 <

T6°96T ~
9T'86T —

13C_.1.fid

66°9¢T —

Y8 LTT ~C
€6°L2T —
90'82T -
vb8CT

9b'8CT W
05821 7
89'82T \
€8t

8ST0ET ~\
T9'0ET —~
89°0€ET '

131.5131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0

N\

f1 (ma)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

f1 (ma)

3C NMR Spectrum of 4d (100.6 MHz,

CDCly)



10

20

30

40

50

60

70

o ro
[~
S790° T~ —
16£0°T = 7 [~ o
- 0
o
- ~
ss1e'T P
b9EE'T
615E'C -
. [ ™ o
099ee N szo01 - /
resee T6£0°T
8100 / < 6077 — <}
£80b'7 ~X Fai b5z — o IS
YAZ4
10bbT \ n L = °
8556 \ L2 oooee 1 2
9TLY'T SST1ET
Y9EET
61562
©  099€T o . ©
SET8T N [ 188eC Fe 66"y — <
09€8'7 — 810+°C —~ 86°9 — &
viog'z — o (80vT =
LLL8T N bTre C
TobHZ ~E n
—~  8SSb'T W 2 D
My 9TLbT C
) S618'C Y
AN 09587\ \ -
186T°E — P vioET7 ° N
e61ze — 1008T L2 T
6vETE cre
™
Fon 1eTe~ N M
£612°E \
ovece n — 2028 —
o F e -
F s =
A o
- 4 3
o O —
ogET's — - = o
NT =) = [Y3 @
g = SN
©
= : = %5
M
Lo n
<
o m €6'STT ~ 19ver —
o & c srorr 20671 —
[ = — Lze1t—"
<Y &} L9%TT~
£120°L A\ ] M w <5} oser—
92£0'2 "\ —— N ogers — ~ —————F001 o 609zt 60'921 —
9€S0°L ~ - S mN”NNﬁ
7190°L \ = |~ €18zt
8b20'L IN " o £v'8et
F s z5°8eT
~ M 65821
r~ €5°0€T
662€L zZ 19°0€T 9L LT —
= = ° LOEET E1°82T ~
LL9E°L / N L= H L6'9ET 5°8CT
Stey'L / B — ) © 3 [ sazr
80vbL = L Loy fyliade
009b°2 / L% oecoeq
288bL _ = 9ES0°L
9105 / = 2190°, in 26291 —
2605, V = L0 8boso re £b'59T —
L = ™ e6zes
9ees'L — 68YEL £5°0€T ~
8055 \ L2 ey 19°0£1
st/ o =l
YE6S'L h . o
789"l — - [ N 009bZA S = |
s€zLL— - ™ z88pL | b
e N —
| @ z60sLf - — "
N zerss-E — w0
szese f =
€€06°L o 80SSL — 0T
£L06'L W = [N 1ese u f h Fs 75661 ~
15262 bE6S L ) 900z~
(=) N.Nmo.L ~ = Froz L2 =
[© sezss © he!
£606°L J
£L06'L @
| A 1526°Z

90 80

f1 (M}il()m
3C NMR Spectrum of 4e (100.6 MHz, CDCl5)

110

125
120

126
130

128 127
f1 (mp)
140

150

129
160

130
170

131
180

200 190

210




3. *H and *C NMR Spectra of cyclopentanes 5
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4. Selected 2D NMR spectra
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