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Convenient Route to Calix[n]furano[m]pyrroles (n=3,4,6,8, m=2,4)

Nagarajan Arumugam, Yong-Sung Jang, and Chang-Hee Lee*.
Department of Chemistry, Kangwon National University Chun-chon 200-701, Korea
chhlee@kangwon.ac.kr

General : All compounds were characterized by *H NMR spectra (400 MHz, Bruker IFS
48), IR spectra (JASCO IR 100), absorption spectra (Kontron 941) and mass
spectra.
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Current Data Parameters

NAME feti-20
ExXPNO : 213
PROCND H
F2 - Acquisition Parameters
Date_ 20000223
Time 15.53
TNSTAUM spect
PROBHD 5 mm Dual 13
PULPROG 2930
70 32768
SOLVENT o k]
NS 16
bs e
SWH B8223.665 Hz
FIDRES . 0.250967 Hz
AQ " 4.9923444 sec
A6 184
oW 60.800 usec
QE 5.00 uset
TE ' 300.0 K
D1 1.00000000 sec
seussonszsss CHANNEL [ sszess=esm:
NUCY iH

OH HO \ P . 11.20 usec
PLA 0.00 o8
SFO4 400, 1324710 #Hz

’ £2 - Processing parameters

1 16384
5F 400. 1300078 MHz
List] CEM
558 o
LB 0.30 Hz
G8 0
PC 1.00

10 NMR plot parameters

Cx 30.00 cm
Fip 10.500 ppm
Fi 4204.37 Hz
FapP ~0.500 ppm
. - Fe -200.07 Hz
: PPMCM 0.36667 ppm/cm
v HZCM 146.71434 Hz/cm
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Current Data Parameters
NAME - may=20
- EXPRO 71
PROCNO H
F2 - Acquisition Parameters
Date 20000510
Time 21.54
INSTAUM spect
PROBHC 5 mm Oual 13
PULPADG 2930
10 32768
SOLVENT coca
NS 16
os 2
SHH 223,605 Hr
F10RES 0.250967 Hz
A0 §.9923444 sec
AG 184
O - B0.BOO usec
DE 6.00 usec
TE 300.0 K
D 1.00000000 sec
ssesenssssen CHANNEL {§ seesesees
NUCY T M
P " 41,20 usec
PLE .00 ¢8
SFO1 400.1324710 Mz
F2 - Pracessing parameters
51 16384
5F S 400.1300134 MMz
WOW 1]
558 L]
L8 . 0.30 Wz
0] ' 0
PC 1.00
i0 NR plot parameters
£x 30.00 ca
’ Fip 10.500 poa
) Fi 4201.37 Wz
. F2p ~0.500 pom
F2 -200.07 Hz
. PPHCM 0.36667 pom/em
/ | \ HICH 146.71434 Mz/em
: 2 gl [
-] MRS o 2}
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Current Data Parameters

HAME nay-20
EXPNO 72
PROCNO 1

F2 - acauisition Parameters
Dete 20000511

Tyme 9.33
INSTAUM +  spect
PROBHD 5 mm Dual 13
PULPROG 290930

10 65536
SOLVENT coc13

NS 13662
'ps 2

L 31647.133 H2

FIDORES 0.485949 Hr

A0 1.0209652 sec
AG 3649, ¢

on 15,700 usec
3 5.00 usec
1E 300.0 K

D1 2.00000000 sec
D1t £.03000000 sec
012 0.00002000 sec
sxssmsensnsa CHANNEL f] sezzs=eszs
MICE 13C

Py 10.80 usec .
PLY 0.00 a8
5F01 100.6254358 MHz
EBETNSREERER CHANﬂEL '2 SEesERERS
CPOPRGZ waltzi6

NUC2 H
PLPO2 95.00 usec
a2 0.00 @8
pLi2 . 16.00 o8
PLI3 20.00 g8
SF02 400. 1324708 MMz *
F2 - Processing parameters
S1 © 32788

5F 100.6127679 MHr
WOW £M

§S8 0

L8 1.00 Hz
68 0

PC 1.40

10 NMR plot parameters

£x 30.00 cm
FipP 205.000 ppm
Fi 20625.62 Mz
Fop ~5.000 ppm
Fe ~503.06 Mz
PPMCK 7.00000 pom/em
H2CH 704.28937 Hi/cm



File :NAGARAJANOZ2 Ident:179 Acg:15-JUN-2000 15:32:53 +4; 40 Cal :NAGARAJANO?Z2
AutoSpec FAB- Magnet Bpl:3978 TIC:710840
File Text:linear tetramer

100% 474.55 : , 4
95 1 | , 3
50 | 3
80 3

753 3
70 - 2
&3 , C31Ha2N,0, “2
60 - Exact Mass: 474.3246 >

: Mol. Wt.: 474.6775 :
55. C,78.44; H,8.92: N, 5.90; 0, 6.74 -2
50 | - 2
40 3
35 -1
30 il
25 ~9
20. 3
15 "6
10? 275.11 ?4
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Current Data Parameters
MAME 8pr-20
EXPNO 83
PROCHO H
. F2 - hequisition Parameters
% Date 20000412
! Time 16.53
INSTAUM spect
PROBHO 5 mm Oual) 13
PULPAOG 2930
10 32768
SOLVENT €oc13
NS 16
0s ’ 2
SWH 8012.820 W
FIOAES 0.244532 Wy
L1 2.0447731 sec
RG 90.5
Ow 62,400 usec
1. 0 6.00 ysec
1€ 0.0 k
4 ) 1.00000000 sec
sevwanavanas CHANNEL | vescnsunseas
NUCY iH
P 11,20 usec
PLY 0.00 a8
SFO4 400. 1324710 WHz
F2 - Pracessinq parameters
S 16384
5F 400. 1300121 MMz
WOW 1]
550 0
L8 0.30 H2
[d1] [
pC 1.00
10 NMA plot parameters
cx 30.00 ¢cm
Fip 10.500 ppm_
3] 4201.37 Hz
UL Fap -0.500 ppm
Fe -200.07 Mz
. PPMCH 0.36667 ppm/cm
/V WM 146.71434 Ha/em
- QiMmin ™ W
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Current Data Parameters

I

LR O e ) ~ - @ e NAME 3pr-20
AEZRE RZ8 288 288 B2 Exou0 b
8883¢e RRE 933 88K @@ o PROCNO |

] 1
x’ // \1/ . \/ \I/ \V : F2 - Acauisition Parameters
’ Date 20000432 .
Time 21.44
INSTAUM spect
PROBHD 5 mm Dusl 13
PULPROG zgpg30
1 65536
SOLVENT o5 ]
NS 3303
08 2
SHH 31847.133 Hy
FIDRES 0.485948 Hz
A0 1.0283652 sec
AG 3649. 1
D 15.700 usec
i3 6.00 usec
1€ 300.0 K
01 2.00000000 sec
D1t 0.03000000 sec
D3z 0.00002000 sec
wpesxernnzwr CHANNEL 1 mesxswzs
NUC$ 13C
Py ’ 10.80 usec
PLY ) 0.00 o8
§F01 100.6254358 MHz
snsounnzases CHANNEL {2 szeassee
LPOPAG2 waltzi6
w2 iH
PCPoZ 95.00 usec
P2 0.00 ¢8
PLI2 18.00 o8
PLI3 20.00 ¢B8
sFp2 400, 1324708 MHz
F2 - Processing parameters
51 32768
8 100.6127670 MHz
WOW M
558 0
. L8 $.00 Hz
6B 0
tpe 1.40
10 NMR plot parameters
£x 30.00 ¢m
Fip 205.000 ppm
» . - . A 1 Fi . 20625.62 K
v ! ’ d Fep -5.000 pom
' ) F2 ~503.06 Hz
. " . T . . , . . ; ' v N ; . , . ; , , PPHCH 7.00000 ppm/cm
: 100 80 60 40 20 4] HICH 704.28937 Hi/cm



File:NAGARAJANO1 Ident:365 376 Acq:15-JUN-2000 14:36:02 +14:17 Cal:NAGARAJANO1

AutoSpec FAB+ Magnet Bpl:244600 TIC:23049666
File Text:109-I, lineartetramer, SAM-51-1

100%

954
90
85

80

753

70.1

4

65
60..;

wd

553

503
45

407

“t
e

35

E

649

.39

77.41

CasHg2N204
Exact Mass: 678.4760
Mol. Wt.: 678.9855
C,79.60; H, 9.20; N, 4.13; 0, 7.07 .
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Current Data Parameters
NAME may-20
EXPNO 89
PROCNO i
F2 - Acquisition Parameters
Date 20000510
Time 17.22
INSTRUK spect
PROBHO 5 mm Dual 13
©.  PULPROG 930
m 32768
SOLVENT coci3
NS 16
s 2
SuH B8223.685 Mz
FIDRES 0.250967 Hz
80 1.9923444 sec
A6 181
] 60,800 usec
DE’ 6.00 usec
1€ 300.0 K
01 1.000D0000 sec
anseesssenas CHANNEL {1 ssssezcs
NUCH o
Py 11.20 usec
PLe 0.00 a8
SFO1 " 400.1324710 MMz
f2 - Processing parameters
S1 16384
&F 400. 1300099 MHz
WOW £
© 558 ]
L8 0.30 Hz
8 [
PC 1.00
10 NMR plot parameters
cx 30.00 cm
FiP 10.500 ppm
Fi 4201.37 "z
L L ) Fop -0.500 ppm
j F2 ~200.07 Hz
PPHMCM 0.36667 pom/cm
} \ HICH 146.71434 Hz/cm
: el g 3 N
joof & o -
¢ Pt ] 3 s
- §ood - o [l
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Current Osta Parameters

on ~ ano T~ nm oo N e NAM nay-
: 53 g 852 A58 g% 23 RE oo
° a8 3 883 RRE 93 &8 @ "PROCND 1
§‘ i
\,/I \1 / \/ v \/ F2 - Acquisition Parameters
n Date 20000510
Time 16.36
INSTAUM spect
PROBHD 5 mm Dual 13
PULPROG 290930
mn £5536
" SOLVENT coc1a
NS - 4249
0s 2
SHH 31847133 Mz
. FIONES 0.465949 Wz
LX) 1.0269652 sec
G - 2580.3
W 15,700 usec
DE 6.00 usec
1€ '300.0 K
Dt ‘ 2.00000000 sec
Dt 0.03000000 sec
D12 ©0.00002000 sec
seaanassonns CHANNEL f] s=wsssses
NUC 13C
P 10.80 usec
LY . 0.00 8
5F01 . 100.62354350 MMz
snsnmmssasss CHANNEL 2 ssssssea
LPDPAGZ #altz46
NUCZ iH
PCRD2 §5.00 usec
PL2 0.00 0B
P12 18,00 g8
PLIZ 20.00 08
‘ 5F02 400, 1324708 Mz
F2 « Processing parsmeters
51 32768
5F 100.6127678 MMz
WOW £
558 0
LB 1.00 Hz
68 ¢}
PC . 1.40
10 NMA plot parameters
Cx : 30.00 ¢cm
I £ip 205.000 opm
Fi 20625,62 Hz
L ¢ N ' .:L P " , i S o ‘T lw" ‘ 4 f£ap ~5.000 ppm
i f2 ~503.06 Hz

et o S —— S — R S—— PPMCM 7.00000 pon/ca
120 100 80 60 40 20 0 HZCH 704.268937 Hz/cm



File :NAGARAJANO1 Ident:203_257-120_169 Acq: 3-MAY-2000 15:06:18 +3:23 Cal:KHJO02
AutoSpec FAB+ Magnet Bpl:48314 TIC:4219789
File Text:72_SAM 2 A

100% | 1327.78 | | ~4.8E4
95 3 -4.6E4
90 | o  La.3m4
853 | | - 4.1E4
80 - 3.984
753 £ 3.6E4
70,3 - 3.4E4
651 £ 3.1E4
603 - 2.9E4
555 £2.7E4
50 - 2.4E4

] 132p. -
45 - 2.2E4
403 - 1.984
3 F1.7E4
3 SNL CQOH124N4OG o
30 Exact Mass: 1356.9521 L1 .4F4
E | Mol. Wt.: 1357.9709 :
25 , C,79.60; H, 9.20; N, 4.13; 0, 7.07 - 1.2E4
20. - 9.7E3
N 1298.75 :
15 : - 7.2E3
103 ' 1356.77 - 4.8E3
1269.77 :
5 3 K 1389.71 ‘ F 2,483
] I o
O : H # i .A !Mi it 1 ol ¥ A ‘J‘é“‘ ‘Wi .w&‘éw ‘guﬁktdﬂ 1 ¥ ‘ M ¥ t “‘?L z“‘“ T t 3“ H M{» i‘m“{% im i H H : O - OEO
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Current (ats Parameters

HAME may-20
EXPNG 14
PROCHO 1
F2 - Acquisition Parameters
Date_. 20000502
Time 16.47
INSTAUM spect
PRGBHO 5 mm Oual 13
PLLPROG 2430
10 32768
SOLVENT cocia
NS 16
0s 2
SHH B223.665 Hz
FIDRES 0. 250967 Hz
40 ) 1.98923444 sec
AG 286
om 80,800 usec
OF 6.00 vsec
{3 300.0 K -
D - 1.00000000 sec
ssxsnuensnre CHANNEL {{ sesussses
NUCY L]
P 11.20 usec
LY 0.00 o8
SFO4 400, 1324740 MMz
F2 - Processing parameters
51 16384
5F - A00.1300095 MHz
WOW EH
558 0
18 0.30 M2
[£:] 0
P 1.00
1D NMR plot parameters
tx 30.00 ¢m
Fip 19.500 ppm
Fy . 4201.37 Wx
&. F2p ~0.500 ppm
J - o -200.07 Wz
Vs ; PPHCM 0.36667 ppm/cm
/4 \\ HICH 146.73434 Hz/cn
5 = K] ar ]
=y gnael b 3
i o les] =) = g
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Current Data Parameters

[l =] < @w m 0o LT N - w0 tum MAME may-20 ’
‘ EE ARER $EX 8233 58288 fow "o
¢ A8 RERE £33 RRRR oo e PROCND !
\‘ // \ V V v \/ F2 - Acauisition Parameters
i i Date _ 20000503
Time 10.19
INSTRUM spect
PROBHD 5 mm Dual 13
PULPAOG 190530
m 65536
SOLVENT coci3
TONS 14719
0§ 2
Skt 31847 133 Wz
FIDRES 0. 485949 Hz
{ 40 1.0289652 sec
AG 268963
Ow 15,700 usec
DE 6.00 usec
1€ 300.0 K
01 2.00000000 sec
Dt 0.03000000 sec
@12 0.006002000 sec
zaszazenssns [HANNEL f] secessas
NUCH : 130
£ 10.80 usec
PLY 0.06 uB
SFO1 © 100.6254358 MHz
assczdessene CHANNEL 2 ssxssess
CPDPRG2 waltz it
NUC2 iH
Peen2 95.00 usec
PL2 0.00 o8
L2 18.00 0B
[ K] 20.00 a8 .
SF02 4001324700 #Hz
F2 - Processing parameters
s1 32768
5F 1006427670 Mz
L EM
558 0
&) 1.00 Hz
68 [
PC $.40
10 NMR plot parameters
. %4 30.00 cm
) ] Fip 205.000 ppm
oot e SIS R TREIPT SO TR A N e LJW F1 2062562 Hz
e b ! 4 ¥ b Rtk i) PO ¢ ¥ L [ahaie ikt L it 14 4 ¥ LAk AR i S (el ik LAk A gale b £260 -5, 000 pom
F2 503,06 Hz

e e . . S , . . . . . , S Y o+ ey PPUCH 7.00000 ppm/cm
180 160 140 120 100 80 60 40 20 [ HZCH 704.28937 Hz/cm




File:NAGARAJANOLl Ident:203 257-120_169 Acqg: 3-MAY-2000 15:06:18 +3:23 Cal:KHJO02

AutoSpec FAB+ Magnet Bpl:48314 TIC:4219789
File Text:72_SAM 2 v

100% 1327.78 _4.8E4
95 ~4.6E4
903 ) 4,384
853 4. 1E4
803 3. 984
753 - 3.6E4
703 - 3.4E4
65 - 3.1E4
60 - 2.984
55 - 2.7E4
50 - 2.4E4

* 132D, E
453 2,284
403 1,984

: F1.7E4
’ Sm, CooH124NsOg -

30 Exact Mass: 1356.9521 1 .4F4

E | Mol. Wt.: 1357.9709 :

95 , ‘ ' C, 79.60; H, 9.20; N, 4.13; 0, 7.07 ~1.2E4
20 | 9. 783

j | 1298.75 g
15 ’ £7.2E3
10 1356.77 | 4. 883

53 Mﬂﬂ iij9-7l | - 2.4E3

3 il . ' s
O“ i T pies 1”““‘{ % .Mx " i T 1 i T QSWM‘ Lol i;.\.u‘ ¥ petiitinon “‘T ;‘JA"(""‘"""‘“ “‘““' 3 " O’OEO
1150 1200 1350 1400 1450 1500 m/z



e 3047 14
e 3G05 . 09
2364 66
2361.59
2356.53
2353.26
2349 .85
234640
2345 .38
2344 .26
2342 .24
784 .63
778.31
771.02
763.91¢
756.27
748.44
741.00
733.55
726.90
719.69
620.40
502.52
287.15
279.86
274 .04
266.95
2532.79
252.81
245,40
Q.00

{
%
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Current Data Parameters

NAME nay-20
EXPND 159
PROCKHO H
{
i F2 - acquisition Parameters
Date_ 20000523
Time 15.04
INSTRUM spect
PROBHD 5 om Dual 13
PULPROG 2930
10 32768
SOLVENT €oc13
NS 16
s 2
SWH B223.6685 Hz
FIDRES 0.250967 Mz
40 1.9923444 sec
1 256
ow 60.8600. usec
DE 6.00 usec
TE 300.0 K
01 1.00000000 sec
EERUSSRNRRER CHANNEL [j LT T PTTY
NUCH ) 1M
P1 11.20 usec
PLY 0.00 o8
5FO1 4D0. 1324710 MMz
F2 - Processing parameters
51 16384
SF 400, 1300083 MMz
WOW 3]
558 0
L8 0.30 w2
;] b}
PC 1.00
10 NMR plot parameters
[#4 30.00 cm
Fip 10.500 ppm
Fi 4201.37 Mz
4 JJ;J U \ fFep -0.506 ppm
- F2 -200.07 Hz
PPMCH 0.36667 ppm/cm
/ \ HICH 146.71434 Hz/em -
B2 a 2 e ]
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157.628
157.569
156.450
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Current Data Parameters

< ~ W o1 ] [T ~ T M M| -
mE,\"&m« Nzos Qeose MAME may~20
[T G ] "y g MmN oW Mo M~ S

g ™~ P T g
88ELEIZ N~ e LQess3 PROCND . H
PR e e e

F2 - Acquisition Parameters

—— 35.470

ogr\ T T g w00

fo] gD 9 -

8%8 BBE5BRG8 EXPNO 200
o

134116
TT~—133.614
X i
A

o

A

N

Date. 20000527
Time 9.47
INSTAUM spect
PAOBHD 5 mm Dyal 13
PULPRDG 7gpg30

0 . 65536
SOLVENT coc13

NS 17662

0s 2

SHH 31647.133 Hz
FIORES 0.485949 H2
A 1.0289652 sec
RG 812.7

O 15,700 usec
DE . €.00 usec
TE . 300.0 K
01 2.00000000 sec
piy 0.03000000 sec
D12 0.000D2000 sec
anwasanssees CHANMEL f] sstosssasass
NUCH 13C

P 10,80 usec
PLY ’ .00 08
SFO4 100.65254350 M4

smsnnsrassss CHANNEL f2 seszzezmzass

CPOPRG2 walt1i6
- NUC2 iH
pCPp2 95,00 usec
pL2 0.00 o8
pLi2 18.00 9B
PL13 20.00 o8
5F02 400, 1324708 Muz
F2 - Processing parameters
51 32768
&F 100.6127671 MHz
WOW 4]
558 1}
[%:] 1.00 Mz
6B o
PC 1.40
10 NMR plot parametecs
Cx 30.00 cm
/ FipP 205.000 pom
. . i Fi 20625.62 Hz
B : Sttt , Fop -5.000 pon
F2 ~503.06 Hz
T et s PPMCH -7.00000 ppm/cm

140 - 120 00 80 60 40 20 ¢ HICH - 704,28937 Hz/cm



File:RAJAO4 Ident:280_ 314 Acq:13-JUN-2000 11:33:25 +5:57 Cal:RAJAO4
AutoSpec FAB+ Magnet Bpl:13191 TIC:12549927

File Text:SAM-108, 107-III
100% 1601.04 -1
95.] -1
90 - \ B a -1
85 : RN 0 © — é‘l
BOW, ) NH HN % 1
75» _ -9
7 O_; N O C103H148N4OB 0. Z ;9
1 Exact Mass: 1629.1297 -
657 Mol. Wt.: 1630.3529 5'8
60 6 C,79.56,H, 9.15, N, 3.44, 0, 7.85 A 7
55 N . 7
501 6
3 e o
455 o 0 -
403 |/ \ 5
353 - 4
30 1571.97 L4
257 1192.64 -3
20 -2
15*} 1542. -2
/j 1"317 6’j c“% | "
W 1op0.44 TTORORE 7.46 :%4%8 764 1885.97 '
i U, 32 ] ) ¥ # 5_ . [
Mﬁ&#ﬁj H&thzk;‘ﬂ m‘i%m@%mmm% WWWWMM 6
O.’l, i e e g T LA B R LA T L R - 0
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.0E3
.3E3
.6E2
. 0E0

m/z



