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Diastereotopic 'H-NMR Spectrum of Ethyl Octahydro-2,3-dioxo-
6a-hydroxy-1-benzyl-cyclopental b ]pyrrole-3a-carboxylate
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Abstract — Methylene protons of benzyl and ethyl ester in ethyl 1-benzyl-2,3-dioxo-cyclopentald]-
pyrrole-3a-carboxylate (A) exhibited opposite 'H-NMR spectral patterns mutually between magnetic
equivalence and nonequivalence depending on concentration and temperature. The diastereotopic
spectral data of compound A were reported with brief interpretation.
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Table I—'H-NMR Spectral Data for Compound A.
[Chemical Shifts(8) and Coupling Constants

(Hz)]

Concentration
Proton )
0.6% 4.5% 10% 10%*

Ar (5H, 7.4-7.2, m)
—OH" 3.74 4,02 4.43 3.99°
H..-4 247 249 251 2.49
(1H) ddd ddd ddd ddd
6.3 6.5 6.5 6.5
12.4 124 12.5 11.7
134 134 13.3 134
H.-4 2.25 222 2.18 2.17
(1H) ddt ddt ddt dddd
6.1 6.0 6.0 6.4
134 13.3 134 135
1.8 1.8 15 1.5
2.4
H.-6 2.07 2.06 2.04 2.03
(1H) ddt ddt ddt dddd
6.4 6.2 6.2 6.5
134 13.0 13.2 134
1.9 1.8 1.5 15
29
H..-6 1.85 1.86 1.86 1.86
(1H) ddd ddd ddd ddd
6.4 6.4 6.3 6.4
11.9 118 11.8 11.2
134 13.0 13.1 135
H.-5 1.74 1.73 1.71 1.72
(1H) dtt dtt dtt dtt
12.7 12.9 13.0 13.0
6.4 6.4 6.5 6.4
2.2 2.1 2.1 2.8

H..-5 (1H, 1.4-1.0, m)
—CH;, 1.25 1.24 1.21 1.21
(3H) t, 7 t, 7 t, 7 t, 7

For methylenes of benzyl and ethyl ester, see Table 1I.
Ar; Aromatic. ax; Axial. eq; Equatorial.

* Taken at 50C. Others were at 24C.

® 1H, singlet, exchangeable with D,O.
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Fig. 1—Diastereotopic 'H-NMR spectra for A.
Taken at 24C in CDCl,.
Concentration; (a): 0.6%, (b): 4.5%, (c): 10%.

Table 11—Chemical Shift Differences of Methylene
Protons for A

Concn  va Vg Av AV T RI*
(in ethy!l ester")
0.6% 424 422 458 042 10.8 24
45% 422 421 207 019 112 115
10% 419 419 086 008 10.9 639
10% 420 419 309 028 10.9 51
(in benzyl group)
0.6% (4.83)° - - - -
45% 484 479 948 064 1438 12
0% 486 475 224 150 149 4
10%* 481 478 812 0.55 149 15
Va, Vs ppm.  Av, J; Hz
* Relative intensity was calculated from direct analysis.

0l

> For vicinal coupling, /=7 Hz.
¢ Taken at 50C. Others were at 24C.
4 Simple A, system.

Table II1-'H-NMR Spectral Data of Benzylic Methy-
lene AB Protons for B*

Concn v, Vi Av  Av/] 1T RI
0.4% 506 4.37 137 923 149 124
7.5% 503 4.39 128  8.72 148 1.26

* Taken at 24C in CDCl..

Vs, Vi; ppm. Av, J; Hz

Other legends were same as in Table I

A AT W2 9loele) R E $F5hn 42
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Table IV —Chemical Shift Differences of Geminal H,-4
and H;-6 Prowons for A*

Chemical Shift Differences(Av)

Protons Concn 0.6% 4.5% 10%
H;-4 46 Hz 54 Hz 67 Hz
H,-6 44 Hz 40 Hz 35 Hz

* Taken at 24C in CDCl,.
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Octahydro-2,3-dioxo-6a-hydroxy- 1-benzyl-cyclo-
penta[b]pyrrole-3a-carboxylic acid ethyl ester(A)2]
$tAd —Benzylamine(0.8 g, 7.5 mmol) 2 p-toluene
sulfonic acid(0.1g, 0.6 mmol)E ethyl 2-oxocyclo-
pentane carboxylate(1.2 g, 7.7 mmol)¢] benzene £
H(100 mi)ol] 23L Dean-Stark #=](molecular sie-
ves 4A)o) A 64]7F BFA1AH 922 enamine &N,
oxalyl chloride(1.2 g, 8.1 mmol)& A&l 2] 2{43]
A 7bsted 30+ wuh 3} HPeE Y1 oHA] 304
aukgt ¥ QL {7 Ll EE Febe S o}, silica
gel(60 g), benzene : ethyl acetate=5: 12} column
o 2 Ha] A4, benzene : petroleum benzin=5: 2
A mh=E AN AR, 18 g(F58 76%)2] A b
4 94} Mp. 121+ 05C.

'H-NMR(CDCl,); Table I, 119} #-g-

BC-NMR(CDCly); 195.4(C3), 167.0(CO.Et), 158.5
(C2), 136.8(Ar), 128.9(Ar), 127.9(Ar), 96.7(C6a), 65.3
(C3a), 63.0(CO,CH,), 44.2(Ar-CH,), 37.2(C6), 32.6
(C4), 22.1(C5), 14.0(CO.CH,CH,).

IR vEir cm™'; 3428(br, OH), 1773(ketone), 1750
(ester), 1716(amide).

Octahydro-2,3-dioxo-6a-methoxy-1-benzyl-cyclo-
penta[ b]pyrrole-3a-carboxylic acid ethyl ester(B)2]
Y - F7H 2 HO hAl wiish-E-& A}8-3te 99}
TUI ez FANUAKHTSE 78%). B4 HA
A, M.p. 93+ 05C.

'H-NMR(CDCl,); 74-7.2(5H, m, Ar), 5.03(1H, AB
type d, /=15, Ar-CH,, see Table III), 4.39(1H, AB
type d, J=15, Ar-CHj,, see Table III), 4.23(2H, q,
J=17, CO,CH,), 3.21(3H, s, C6a-OCH,), 2.65(ddd, J
=7, 12, 14, H,-4), 208(1H, dt, /=7, 13, H..-6), 2.
05(1H, dd, /=7,13, H.4), 2.1-1.9(1H, m, H,-6),
1.8-1.6(1H, m, H.,-5), 1.3-1.0(1H, m, H..-5), 1.26(3H,
t, J=7, CO.CH,CHa).

BC-NMR(CDCly); 195.2(C3), 167.5(CO,Et), 160.1
(C2), 136.2(Ar), 128.7(Ar), 128.0(Ar), 102.7(C6a), 63.4
(C3a), 62.3(CO,CH,), 52.8(0OCH.), 44.7(Ar-CH,), 34.4
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(C4 or C6), 33.6(C6 or C4), 21.7(C5), 13.8(CO.CH,
CH;;).
IR vE&% cm!; 1778(ketone), =~ 1723(ester, amide).
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