Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting information

Three-component access to 2-pyrrolin-5-ones and their use in target-oriented and

diversity-oriented synthesis

Angel Cores, Verdnica Estévez, Mercedes Villacampa and J. Carlos Menéndez*

Departamento de Quimica Orgdnica y Farmacéutica, Facultad de Farmacia,

Universidad Complutense, Plaza de Ramon y Cajal s.n., 28040 Madrid, Spain

josecm@farm.ucm.es

-S1-



/—CHj

N‘/|I/
che’L—

ppm

1.0

1.5

85 80 75 70 &5 60 55 50 45 40 35 30 25 20

8.0

95

[S8Th-,
PBY'EL -
BLE )~
616l —
24002~

Y

LLFTLE

00998 —
68668 ——

SE9'65 —

UYL
786'9L —>
eBbLL-

£8.°65) —
15889l —

00FaLl —

10 ppm

0 20

40

180 170 160 150 140 130 120 110 100 90 &0 TO 60

190

-S2-



060
€05
a8y

43 _/
SET-F
wm,_\
057
574}
957
197

EVT
QYNWY
SK'T

343
vee
mN.mV
9zE
s m\\N
0s€
ese)
(443

CH3

CHj

P4

1b

RN

H3C

Fsoe

J.Qn,m
iz
JEE

10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0 0.5 0.0

10.5

69T~
el

& 0e—

8L1E—

86" 9~
L& 0p—

W 15—

GEEDT—

96'PST—

01’591~

P oL —

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

200

-S3 -



LG L—

CHj

CHs

1c

H3C

-

FEE
PIEL-T
20'0g—

662 -
68'0E- -

0662 -1
—oive FELE

P LE—
08°BE

a7 6r8L

65 &0 55 50

7.0

90 85 80 T8

9.5

- 00" LL -5
Dore 0z L7

b5

S —

90v5L —

WSLE—

cEEEL

ot AT o ) WA ST i

110

T T T
i¥0 180 150

180

180

90 80 7O B0

120 100

130

140

200

-S4 -



/~CHg

gL —

CH,

1d

R

H3C

=] HE
- . 50tc
I
W
-~ tare
=]
[y}
=
e
ELbe
[=]
o
— booz
@ 080
=
Y miEe
w
-
(=]
=
w
(]
(=]
pry
("]
@
o
[
wy
[
(=]
o
w
o
<
=@
w
o

09°El
10'rl Mr
LEPL—

LO0E
LB
6288
o2~

geie—
4595~
oy

L5'BE—

Br 9L
0L
w5l

EBE0L—

LEBSL—
8EE9L—

PEBLL—

pprm

20

30

60 50

7o

190 180 170 160 150 140 130 120 10 100 80

200

-S5-



18T )~
SLE'L—3
PrEL

lagz
FEE.
08z~

Z6EE-,
LOPE-"
LpE =
0ere
9LLE,
POZ -
EEZP 7
S

LEBLF

A

2.5

30

:

3.5

4.0

g
o

4.5

S

50

5.5

/~CHy
6.0

CHj
1e
70 85

(3}

1|
0|

-
ol

a0 &5 80 TS5

9.5

28'el
el

B5HE—
Er—

6F8L
00'LL—>=
bSLL-

LE9ZE -
L8l —=
9T~

9¥r9EL—
20'5L —

6L¥8L—

S09LL

ppm

30

40

]

L o

70

110 100 90
-S6 -

120

190 180 170 160 150 140 130

200




9E'T
mm,mv
8E'T

BEE
e
we
WE

SLE—

6Lb—

oT'e
oTe
(143
€T
vie
6TiE
1€¢
474
EEL
vEL
SEL
9EL

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

10.5

SO0°ET—

86" 9~
06" Ep—

&15—

€6 aN./.

b LL
vireet

9LE0T—

STLTA_
arger—
eeez1”

S8'9E1—

£8'p51—

V94—

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

200

-S7 -



60 L—

/~—CHj

CHs

19

s

H3C

)

S

16982l

¥89°C1 ~X
6LEVL—"
6lg6l—+
Nno.om\

Wy e—

0099 —
6866 —

G€9'6G —

9Ly'9L
%m.wnw
26Y°LL

€8.'6G1 —
/G8'€91 —

00V'9L1L —

110

150

180

10 ppm

90 80 70 60 50 40 30 20

130 120 100

140

160

170

190

-S8 -



0F2h -,

gsz' -~

LIFE
vﬁﬁuv
0EFE—
9S0E-,
QEEE-
622 E—Y
el
&r2 e
G2,
£GP
2/y-7
oLEr-

062L—

/—~CHjg

| Y L P

1h

ppm

.

o

L]

y |

CEGT L
P50 LL
£957 0L

SOE E0T—

oL FS1—

TLT F#91

TEE " SLT—

ppm

20

49

a0

BO

100

120

120

180

180

200

-S9-



—_— =
N —
R
3
Jﬂn_
5]
T [s2]
? 5
o]
o = —
N ™
(@)
(@]
[5¢]
I

0.5 ppm

1.0

8

T
a0 2.5 2.0 15
I|I

4.0

4.5

55

6.5

7.0

75

.
™
&

£
=
-
s

o
o
o+

—
oy

|
=
=1
o

|

|
—
™

k)
sl
o

BIE ETA,
LEO BT,
GELCFT =
aro-TE~,
9Bk TE
00" 32~
GEL LE——
00E“62-"r
626 0E-
S5ETTEY S
9ESTIE S
ETE0F~

EE3 68—

CEEIL-,
200" LL—s
IS L

FEETZOT

ZFE RS —

LEGTEST

BOETOLT

NI

10 ppE

20

30

dat

140 130 120 110 100

150

-510 -



SE'T
am,mHIV-
LET

ETE
PTE
STE
9TE

(13
[1%%
0T
1T
(482

0T~

Eere

o0z
=06

e

Mln_m,m

”va_

1.0 0.5 0.0

1.5

10.0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0

10.5

EM—

&' Se—

01—

S0°06—

(874

0594

preor—

18511 —

BTTET~—

SPEST—

19€91—

E9Pa—

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

200

-S11-



i
[ =
et
S
B8 ZI— -
S
-
i
[~
T L= 00" L6~
bre— 4 fer| ¥ )
1 07 b— -
W'z
=) Fae |2
8ve R )
1575—
=)
Nm,m/ i
8CE 09 19— -
6z mv Foe
0€'E | in
(9 0
L9E — K\—_\MM
s |J RiLs
T0E | o _
T <
e
SLE
9LE L
8LE g
08
T18°€
S
I
o) | in 06°EDT— =
I i
[se]
N o
(@) I re
~—
| in
@) =
—
Z s
I N
9Tt— O = ]
in
o e
o :
- o E0'SST— =,
n
[ e P9 — =
oS
o
ia—
it
o
2
o
=
)
Fo
=

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

200




[4%4
mﬂ.NW
1454

wue
vLT V

mﬁ.mw
0ze

19°€
S9'E -\
9
8L'€
6L'€

659
099
199
+9'9
599
79
SL9

0T'L—

L

e
80T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0

60 11—

bl EE~
55" 5E—

60" Th—

20 05—

L8Pe—

6’ 5

0594

€888~

SBT0I—

8L611—

EPBTI—

TET~
[

8P EST—

95EI—

Wi —

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

200

-S13 -



rhe

~CHa

0]

N—CHj,

im

M

H3C

WP | S e

"

[

2002
19482

0000

15989

b

0 [ppm

10

342343

BILLYL -

Wilwh -
18v'yvL

882Y°0C

P66LLE

zhov'ay

19z2°es

00$6°6%

+566'94 -

8E05°4L
vZLO'8L

£206'e04

6219221
£120°82Z1

8626°67¢ -/
896€°621

18207281

6Y¥0°551L

98LY PO

[A%:793%

e )

i

50

100

150

-S14 -



61
1
se1/

8€°C
6£'T Wm
0T
1€°€
[4%3
£€°E
PE'E

8Ty
orr\
€Ty -F
9T 7

67°L—

we—

/\CH3

e

Fooz

-

0.0

0.5

1.0

7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0

8.0

9.5 9.0

10.0

L8ET~_
£8'vT

S6'LE—

0£°09 —

¥6'9L

S6'LL

06'¥0T —

00°25T —

8591 —

€L°8LT —

0000 O 00000

-10

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

210

-S15-



€T
€T~
-~

9e'T
W' \
Sb'T

89'T

6TL—

g —

/\CH3

F8TE
BHTE

F00€

2.0 1.5 1.0 0.5 0.0

2.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0

10.0

€0'%T

;YT —
851

aT'Er —

a9 —

€6'9L

v6'LL

69°0TT —

¥6°0ST —

6991 —

e —

-10

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

210

-516 -



ve'e

8€°E
9T’y

€y

6TL—

ws—

Y

J

Feso

2.0 1.5 1.0 0.5 0.0

2.5

3.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

10.5

9€'6 —
80T
F4:344 V

897¢ —

T6'8F —

6009 —

€69

S6°LL

11°80T —

SLTST —

TLp9T —

8Y 18T —

-10

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

210

-S17 -



mo”ﬁ AN
60T —
[An4 7

99T —

W'T
LT
86'€
66'€
00'v
w0y
€0y
Y0y
90t
L0
60
0Ty
(454
£y
1454

Wy
[344 v

LU

Fore

Feee

Faso

0.0

0.5

3.0 2.5 2.0

3.5

7.0 6.5 6.0 5.5 5.0 4.5 4.0

7.5

10.0 9.5 9.0 8.5 8.0

10.5

86'ET ~_
6bvT "

STHS—

a9 —

€6'9L

v6'LL

64°60T —

e
peszI S -
ovezr

0b'9ET —

81°¢ST —

9THIT —

6Ll —

-10

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

210

-S18 -



60T
c_NWY
1z

Le
=m,my

BPE

mﬁmw
61'E

€9€
S9°E
aw,mw
69

@JJMLJJ

il

CHg

1r

=z

ESE

Fore
Fooe

we
sr's

fm:
1

10.0 9.5 9.0 8.5 8.0 75 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

105

96" 01—

0T pE~-
05 SE="

86" 0p—

b6 6b—

ag1or—

9852~
veia
ez

£6'9E1—

8bEST—

65'E9T—

SEPL—

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

200

-S19 -



STT—

06
£67 =
967/

mw”mV
8¢
o5e

S09—

L

Fesz

Froe

FL6'T

Frot

60
60

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.0

brET—

08'5E —

€S —

0€'TS —

06'10T
s6'€01
SE'80T —
SLTTT~

vI'STT
oz
91'6Z1 S
SE'6CT W
9'6CT
L9°8ET —
66'TvT —

66°'1ST —

2591 ~_
¥1'99T "

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

200

-520 -



85E~_
1967
vw,m\

vee"

veEL
se¢
gL
LEL
8€¢
v~
e
e

£0'8
eavva
v0'8
90°8-

L0 Mx\
prgd

Zery

Fooz

Fosz

Fan
w0

10.0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

10.5

el
ages

85 08—

88 1E—

LE Op—

15—

6 9L

o' Le

SOETI~_
PEBII—
0E0ET~C
carer

soser

19THT—

BbEST—
98'551—

STHA~
E1'991~"

-S21-



10

20

30

40

50

60

70

. -
8096°0~- - ——= Fearel o
568607 ) -
T06€'T L F
BIHT~ - — hhﬁu Fers| ., SreT-
0Lby'T . - [ = 8T'HT —
6455'T - Hlmm [ 68b1
LSLS'T | r 6507 —
€851 o
7529'1 Lo
L 06'T€ —
1195°7— ||x4“ %Nﬁm Fa €0 —
Le
m
b v2'09 —
m v
5909'€ J e
mwmw.mV e HVS.N "
m@@@m\‘ .W r 96'9L
| Ll
[ |l o 6L
-
TL0Ey _
9SEEB~L == g0z
THIEb-T - R Hv "
ST6EY Lo
&
© [ = £6'€0T —
I Le
C w
& £ £ .
I
LTLTT~_
b SE'8CT —
(@) — \\||\ mN.oQW
68'TET
Z F3 01'SET "
74 -ED._. | 95 THT —
O
[
(=]
8T'EST —
o
[~ $8'PIT ~
:mNN/ jAdsdine
666€L - EEP0 [
THOb'L — .
EEW T Feoe | 0
682b'L
£1£0'8 [
mmB.mW | o
LLL0°8 —— Fwz|[®
06608 —— Foor|
9018 \ _
8861°8 | L

8.5

110 100 90 80
-522 -

120

130

140

190 180 170 160 150

200




Si—

{8E— —

06'b—

e
bTL
52
8z¢
6z¢
0€']
TE¢
(42
(14
bEL
€
9€¢
€4
8E¢
bz
e
EbY
ev'e4
[
aped
91
9r's
s

81'8~
S,a\
8’8

Syfrip—

5¢c

—rsor

T o0z
- 660

100 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

105

SIbT—

SLEp—

0

0L
85’ NNW
b0 82

6TPOI—

z8921
eIz
£0°8Z1
£p'8Z1

0£621—
mm.aﬂ.\
60ZEl
coser/y
vreer
BT 2bI—

SEEST—

ST'S9~_
£2'991-"

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

200

-523 -



091 —

brz—

9FE~N
68'€~"

Ebb—

§6'91
569
469
86'9

e
12 NNM
STL
8TL

6T
0E'L
1€¢
CEL
PEL
SE¢
€8
Nm,mV
—m,m\:

HgCO

T

I

@6'Z

1€'€

IIW vz

o'z

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

56 11—

E9TP—

96—

79 €5

vt
mu.mmw
64 SL

ZET0I—

SETIT—

eveen
am,mN_./
E,mﬂ../.
08'sZ1
06'SZT
orszn
amdm—\.
09°ZET
01'SET
0T 0bT—

Eb BT~

PRSI~
0ZEIT~_
6TPIT—

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

200

-524 -



n
[
S
=
LA
S
Lo 0z b1 —
-
u n
051— I
]
o~
9T T .
GMNV 3 Fa&z | 08'Eb
N
b 15—
R
l &
E—
St
«
I =
9rE— 334
B! €69z
4 =
<
VoLl
Ly
o
18p— - =00z
L e
I
£THOI— »
L3
A
L=
ua iz
ngu/.
[ in or'szI~4 =
) 59'821-F
mm.g\ =
.wm,ﬁ_\ - ~
| THEET
Ferz [ 1e9gr ] -
s ma”.i\,
" - 09061
T iR
(@] %) 19e5T— =
/O I w1 |2
O Bppo | ®
60691~ —
bz 991" -
[ in
o = ki @
=
4 K 5
Q
o] 0 Lo
o
Q
figs -
S
A3
Fo
— )

-10

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

210




09—

SPi—

98'E—

06'b—

0ze
mﬁ/
oNN/Vf
mms\.\
secd
PSL
£5¢
008~_
b8
91'8~"

Br

5f

1.0 0.5 0.0

1.5

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0

10.5

280

260

240

220

200

180

160

r140

120

100

Wyt —

08¢y —

YIS —

¥6'9L

S6°LL

YTHOT —

[xeas
vzt /

0L°€ST—

L0°S9T ~_
€991

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

200

-526 -



040
100
£40
90
640
80
v80
£80-E
06'0-%
v6'0
460
66'0
ot
S07
ar
96T—

i3
6T
96z

8T'E
143
NN,m%
pre-¥

59
99

69E—
see’”

0Ty
em,QV

Fore
Feare
ﬂl.e,_
Tt

Forr
Foze

kmlea.—

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

o570s
87 96~
L BE~
PEER

9 16—

€95

12°89—

bb 9L
Sb'Le:
96’ £L:
128

96'551—

P9'S9I—

-10

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

210

- 527 -



(e
E.MV
EVES

&b
e

=k

ELE

(283
NN,QV
mm,v.\.

0£'s
em”m/.
wesl

€L~
(17
:.m”/
EVE
prL
e
[AYS
oze
b
STL
9L
PEL
bEL

55'8—

@)

Foor

Fa
N
o
+
e

Fseo

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

10.5

STPI~
bE' ST

we—

SE'ZE—
516"

' Th—
£6'bb_

€5'25—

E5G—

55 69—

ST'8L
9484
96'8¢
LT B
564

PIPOT—

S9ZIT—

69421
£5'821
0Z'621
[T 144
aea/f
£50€T
POTET
£98ET—
e —
8€ 51—

8'991—

TELT—
05641—

Yomeapadan

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

200

-528 -



0E'T~—

85°E
19°€
P9E
S9E

S8'E
(4733

99°E
w@m\\
(73 m&

8L~
PP

EE'S

nmvm/v
€6

Mv,m.\

_N,@v
b3
66’9
10°¢
804}
60¢

(¥4
1T
(243
ETL
vz
8E¢L
BE'L

908—

$)

60

1.0 0.5 0.0

1.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0

105

ETET—

99—
§6' 2P~
5"
EE1S—

b0 95—

18'89—

€6'9¢
Eb'LL

veied]

ce.mT\

0LE0T—

L0951 —

LESIT—

96 i1 —
1eea—

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

200

-S529 -



[4:8 S

W—

=yoe

Feart
e
Bt

Feoo

Foot

(o]
T
r
=

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

ETET—

6E TE—
B 9E—
56'Tb_
SE'Eb

SE' 15—

b1 95—

i

s

b1 68—

ESE0T—
EETIT—

8razl
avaﬂ./
Vm,nmﬁk

£9'821
m_.om._w
85621
mmémﬂ\
01981
mm.mm_u\
:.mﬂ.\v
POTrl

0€'95T—
9591 —

66—

210

-S30 -



081 —

9TT—
oe—

89E
Q,m/
90E~E
18E—
£6E—
o6
0Ed
€€ vW
£

£~
68"

Sb'S
8b mV

629~
zE9"

899~
o3
mqn/
ET~E

6L
o€ W.
1€¢

8LL—

H3C

o)
T
(&)
N
o]
(&

ez

Fose
Foz

Il
Pad 784
oot

~160

=160

=160

oa
Toeo
N

Dgp'e
L&t

M\.na.a

0.0

1.0 0.5

1.5

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

10.5

OV El—

05 12—

BE TE—
SE'9E—

BLT~.
8y Ep—"

6T 15—

1" 95—

0£89—

S6° WN.MA,
96°LL

Eb 8L

S0P01T—

56'601—

L6521
NEN_%
apzl
95821
90621
99621
bT0ET
90zer
TE9ET
0c2El
SE'BEN

1£551—

8p'59T—

81'Sd1—
S8LLT—

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

200

-S31-



187

owi—

1.0 05 0.0

15

100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

10.5

rer—

87°9¢ —
S6Th~
e
9TIS—

20798 —

1989 —

6'9L
Ev'LL

¥6'LL
bv'8L

66'€0T —

3
gser
829zt
i
we
65821
$0'621
99621
sg'67T

LTIET—
g1
96T ~

S8'SST—

9b'G9T —

ETSLT —

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

200

-S32 -



0E'9~
€69
159~
099"
98'9
JEORS
A
we
S0¢
80¢
e
1L
e
sz¢
674
1€¢
£5¢
bSL

ol

8T'E

—_

e

L sanl
o
2
-

Sulanl

e

= oot

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

10.5

SO0ET—

0 9E—
96" b
cfmv/.
56" Eb
BT 15—

ws—

£8'89—
€694

=4

SE'8L

1Tp01—

sg'oar
PrEas
LEyaas
[ ¥aas
65821
po6er
8rect
1£681—

£0'9ET
0€9€ET

om.mm—\.

EEPPI—
PESST—

87591 —

TS~
sa"

-10

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

210

-533-



69 T—

6TT—

19
PIE:

0L
L0¢

8E'L

OCHg

Fs8e

Fse

Ty
@
Doort
Fewo
Foot
Fa
Frot

Foso

1.0 0.5 0.0

1.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

10.5

E0ET—

ooE—
9T~
56'Eb="
8715~
€555
95—

00 69—

26'9¢
me.k%

vo.mk\
9'8L

ezvor
99601~
PEEH A
0921
8s5¢a1
Teeat
06821
81621
626217
osoer/
80'9€1
0€9ET

bbbl —

0Z'S5T—
26'851—

ZES9T—

6TSLI~_
9sa-"

-10

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

210

534 -



18—

6ET—

L9°E
0LE
TLE

bLE—
[£:33
233
[3:43
SO'E

68~
9p—"

6E'S
Y
'S

.uw,m.\‘
&Ly
0894
189
289-
98'99
189
889
889
16'9 W
16'9-7F
619
69
e
¢
€04
5041
9044
80¢
e
514
e
81'¢H
0ze
12¢
£
v
9zs
6zt
b
Sb'44
1524

OCHj

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

10.5

{&ZE—

8b' 9g—

10°€p-
or' e

P 15—

0L 86
oe,mm;l/

£6'89—

orée
19'4L

m_.mn*
E9°8L

6101 —

PEOTT~—

a0pIT—
8Lz

zo9zr
ap' 9zt
ELLn
60'6E1
29621 ./.
66671
ZH'0ET
PP OET—

b TP —

16'S51—
11651~

£9'991—

Ob'SiT—
S8LLa—

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

200

-535-



81—

bET—

089~
£E9"

(7]
L9~
897
98 n_\
6T
mm.u)(
bEL

o \
brL

P08—

OCHj

bl

Tvm,m
I

Fae

i}
F89¢C
Rpze
bzt

Foor

80

1.0 0.5 0.0

15

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0

10.5

ETEI—

BE'TE—

6 9E—

16—

SE'15—

G55
12795 V

16°89—

be' ﬁm
1€°8¢

TLE0T—

ZETIT—
5P6EE
61921
09421
66421
FAN:T4%
66’821

L0621
ocoer

roer—

S6'0pT—

£6'SST—
00651~

1H591—

SOG4 —
S9LL—

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

200

-S536 -



191—

81z—

bPE
LP'E
8b'E
15~
vee/r
£9°E
NN.m\y
BLE

pOb-
L0
1T

bLb~
186"

FAd-
:.m./
126
S¢S

A
e

e

SE'8—

OCHg

Foze
Vﬁ;
et
A
e

D-9z'1

o0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

6T ET—

LE'9E—
8L b

88' b

BE 15—
55155

52 95—

$6'89—

96" 9¢
mo.nmmw
wee

+1'658—

09'€01—

95T~
PEETT—

ar'9zr
_QRN_W
8Tl —
fAul T4
[UNTA%

STS{I—
§La—

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

200

-S37 -



0L T~

arz—
6TT—

95'E
wm.m.//‘
096~
£9E—
(443
bLE

vg m\
16%

ST v*
81'v
azwd

bLb~
18"

ey
EES
om,m.\.

029~
§E37
NS/
..:;_W
56'9

23%
[LVANS
T~
E—,

wel!

OCHg

(@]
L
I

Fere
Feze

Feoz

w./ma._
e

[roes

e
o0

10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

10.5

TWer—

8 1E—

EE'9E—

9%
06 2p-

9z 15—

558
vﬂwmv

€889
76'9¢
b 4L

%3 t“\
8L

1Te0—

£8'601—

£BETT—

s1azt
omdm_/

LGETT~Z

£68e1—
05 2_%
800E1

m:_m_u\w
S,Nm_.\
«mvam—l\

£8'6ET

65551 —
06'851—

15591 —

SUSL—
0L —

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

200

-S538 -



wT—

o'z—

69
£cE

Y

€8E-E
e
eoe/
N
8Tb—F
1ev/

06'b~_
Lop—"

w's:
m...m.V

ovs’

679~
£69

L9
owvo”/
68'9
av..wV.
o'y
£6'9-
569
969
e
ST
61'¢:
e
ST
LEL
Ev'L
e

Cl

Fvez

68

ooz

Doy
Dooet
[rsra
Leaot
Irwe

10.0 9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

10.5

b 0E—

b8 Th
£0'2h

b 05—

86'bS—

§5' {9

56’ S

BE"LL

bezor—

%]
v:\.m_“
s
9,921
fX¥24}
£0°821
86'8Z1
PIOED
m_.NmTaW
0T'SET
0Z'SET

BT THI—
984 51—
PEPIT—

SO0bLI—
65941 —

-S39 -



T£1—

STe—
05'Z
152

15,
5T

GeE
e
Q«,mw
opE

05E~%
ESE~
0LE—
LN

LOp—=
o1 e.*
(243

89b~
SLy—"

8z’

TES
v

ZE'S
9€ m\

TE9~,
EE9"
[
59
€89~
egaf
989}
9894
6894
689

ez
£ved
474
SEL
ab'e
25¢d

Br

LU UL

= P
—_——

e

Fuoe

880

100 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

vazr—

b 6E|-

95'£9—

Sb'eL—

TZE0T—

#ER0
08zl
1rsaiy
voszifl
TELTI)
£9'821

£6'621
mm.:_/
opTED
29981~
orLEr

69EPT—
ob'bST—
pra—

SEPL—
85°941—

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

200

-540 -



PTL
PTL A

6L\
JANS
ov'L—
L \
L

8L —

Froe

ot
Fort
Liew
0'1
07

Feso

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

99°7T —
SOvT—

yIoz—
8Y0E~_
01—
seze "
€866 —
S8 Lb~_

€L°6Y —
YIS

99'89
9T'EL N

£€6'9L
:..NN/

S6°LL

ST'H0T —

£8'60T —

6yt
10921

prL2T
8€'82T V
62°621
ov'62T

SLLET—
WIpPT —

¥8'PST —
SL'S9T —

9L'SLT—
0L'8LT—

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

200

-s41 -



5994
8994

89
89
069
B0~y
:.N/
[SAN
oﬁ\
£0e
e
9g¢

bb'L
PiYs

85'¢+

Foot

Fsot

[~90's
Lo
T
T-e60

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

10.5

vz A
i~
e

b1 02—

1roe
15 0E~=
R
b zE

08 E—

£8'th—
16—

19'09—

1E89~
92 EL
23 .k..W‘r

e ts

§6'£L

pTPOI—

8£601—

m
Y
g
8LLET—
EPTPT—

2GPSI—
SE'ST—

08'6L1—
£5840—

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

200

542 -



4b NOESY

-

-S43 -



