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Nuclear Magnetic Resonance Spectral Study of B-Aminoenones

By Choji Kashima,” Hiromu Aoyama, Yasuhiro Yamamoto, and Takehiko Nishio, Department of Chemistry,
University of Tsukuba, Sakura-mura, Niihari-gun, Ibaraki-ken 300-31, Japan
Kazutoshi Yamada, Department of Chemistry, Chiba University, Yayoi-cho, Chiba-shi 280, Japan

The n.m.r. spectra of the four geometrical isomers of B-aminoenones, trans-s-trans, trans-s-cfs, cis-s-trans, and
cis-s-cis, are discussed. It was found that the chemical shift of the a-proton of 8-aminoenones depends on both
anisotropic effects and the electron density: 8 = 8y — A8y = A8x; + K(¢ — @p). Thus the conformation of
non-rigid B-aminoenones can be determined from the observed and the calculated chemical shifts of the a-proton.

Wr are interested in the chemical behaviour of @-
aminoenones which are known to have four geometrical
isomers, trans-s-trans, trans-s-cis, cis-s-trans, and cts-s-cis
(Scheme). These isomers have characteristic carbonyl
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trans-s-trans trans-s-cis
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cis-s-trans cis-s-cis
SCHEME

i.r. bands,! n.m.r. NH chemical shifts,}»2 and u.v. absorp-
tion maxima.?

Pople proposed that chemical shifts depend on both
anisotropic effects and electron density as expressed by
formula (1).4 However, this formula is too complicated

ca = 64238 - 0440 +AZBGAB + op 1)

to apply to complex systems such as B-aminoenones.
We have used the simple formula (2) where § is the
chemical shift, o, the chemical shift of a standard,
A3 the anisotropic shift caused by geometrical factors
from that of the standard, A8y, the anisotropic shift of
aryl groups substituted into this system, K a constant,
¢ the electron density on the adjacent carbon atom, and
g, the electron density on the adjacent carbon atom of the
standard.

3= 8 — Adsiric — ABar + K(g — q0)  (2)

In this paper the applicability of formula (2) to the
chemical shifts of the «-protons of g-aminoenones is
discussed for 77 examples.

1 (@) J. Darbrowski and K. K. Trela, Spectrochimica Acta,
1966, 22, 211; (b) G. O. Dudek, J. Org. Chem., 1965, 30, 548.

2 (a) G. O. Dudek and R. H. Holm, J. Amer. Chem. Soc., 1962,
84, 2691; (b) H. W. Dirbeck and L. L. Duttka, Tetrahedron, 1973,
29, 4285; (c) H. M. D. Brown and D. C. Nonhebel, ibid., 1968, 24,
5655; (d) D. L. Ostercamp, J. Org. Chem., 1965, 30, 1169.

? (a) N. H. Cromwell and W. R. Watson, J. Org. Chem., 1949,
14, 411; (b) C. Kashima, M. Yamamoto, and N. Sugiyama, J.
Chem. Soc. (C), 1970, 111.

4 J. A. Pople, Proc. Roy. Soc., 1957, A239, 541.

5 A. E. Poland and W. R. Benson, Chem. Rev., 1969, 69, 161,
and references therein.

EXPERIMENTAL

N.m.r. Measurements.—The n.m.r. spectra were recorded
at 34° on a Hitachi R-20 60 MHz instrument with Me,Si as
internal standard and CDCl; as solvent. pB-(Monosub-
stituted amino)-B-alkylenones which have a rigid cis-s-cis
structure because of intramolecular hydrogen bonding
between the carbonyl and amino-groups were used as the
standard compounds.

Preparation of Samples—Compounds (1)—(11) and (19)
were prepared by the condensation of acetylacetone with the
appropriate amines.2%-%4  Similarly, compounds (12)—(18)
and (24) were obtained from benzoylacetone and the
appropriate amines.2¢ Compounds (25)—(35) were synthe-
sized by amine substitution of methyl® and phenyl B-
chlorovinyl ketones,? respectively. Compounds (20)—(23)
were prepared by hydrogenolysis of isoxazole derivatives.$
2,3-Dihydropyridines (49)—(61) were prepared by the base-
catalysed condensation of g-diketones with Schiff’s bases.?
Compounds (62)—(63) were synthesized from acetylacetone
and secondary amines,'¢ and the preparation of (64)—(77)
was carried out by the reaction of af-unsaturated-g-chloro-
ketones with secondary amines.® Compounds (36)—(46)
were, in each case, the sole product of the condensation of
dimedone with the appropriate amine.?%® On the other
hand, when N-methyl- and N-ethyl-aniline were treated
with dimedone, two isomers (A and B) were obtained.
These were identified as isomers of 5,5-dimethyl-3-(N-
methylanilino)cyclohex-2-enone (47) and the N-ethyl-
anilino-analogue (48) from the i.r. spectra and the elemental
analysis.

Compound (47A and B).—Dimedone (1-4 g), N-methyl-
aniline (1-2 g), and sulphuric acid (10 drops) in benzene
(40 ml) were heated for 16 h under reflux with a Dean-Stark
separator to remove water produced. The mixture was
washed with water, dried (MgSO,), and evaporated giving
crude (47A and B). Recrystallization from benzene-
n-hexane gave (47A) (1-8 g), m.p. 62° (Found: C, 78:55;
H, 85; N, 6-0. C;;H,,NO requires C, 78-55; H, 835; N,
6:1%), V. (KBr) 1640 and 1610 cm™; and (47B) (0-2 g),
m.p. 84° (Found: C, 7855; H, 83; N, 6-:0%), v, (KBr)
1640 and 1610 cm™,

Compound (48A and B).—Dimedone (2-8 g), N-methyl-
aniline (2-4 g), and sulphuric acid (10 drops) in benzene
(30 ml) were heated for 6 h under the same condition as
above. Work-up gave (48A) (1-4 g), m.p. 108° (Found:
C, 78-8; H, 865; N, 57. C;H,,NO requires C, 78-95;

¢ C. Kashima, S. Tobe, N. Sugiyama, and M. Yamamoto, Bull.
Chem. Soc. Japan, 1973, 46, 310; C. Kashima, N. Mukai, and Y.
Tsuda, Chem. Letters, 1973, 539.

7 C. Kashima, M. Yamamoto, and N. Sugiyama, Bull. Chem
Soc. Japan, 1969, 42, 1351; 1970, 43, 901.

8 P. Crabbé, B. Halpern, and E. Santos, Tetrahedron, 1968, 24
4299; K. Yamada, T. Konakahara, and H. Iida, Buil. Chem. Soc.
Japan, 1973, 46, 2504.


http://dx.doi.org/10.1039/p29750000665
http://pubs.rsc.org/en/journals/journal/P2
http://pubs.rsc.org/en/journals/journal/P2?issueid=P21975_0_7

Published on 01 January 1975. Downloaded by University of Illinois at Chicago on 23/10/2014 00:44:11.

View Article Online

666 J.C.S. Perkin II

H, 87; N, 575%), v,,, (KBr) 1650 and 1615 cm™; and RY H
(48B) (0-54 g), m.p. 135° (Found: C, 78-8; H, 8-65; N,
5-7%), Vpay (KBr) 1650 and 1615 cm™. -

R'—N 0
RESULTS
o RS RS
Determination of Structure of Compounds.—The n.m.r. . . s .
spectra of compounds (1)—(35) show NH signals in the low 4 51 II\{/I Ph R - R
field region, suggesting strong hydrogen bonding between 2583 H Mg PhCH.CH H
the amino-group and the carbonyl oxygen atom. There- (51) H Me Ph 2 Me (trans)
fore, these compounds are considered to have the cis-s-cis (52) H Me Ph Me (cis)
(63) H Me Me PhCH,CH,
R (54) Me H H H
H (55 Ph Me Ph H
/ 56y Ph Me Ph PhCH,CH,
(5 Ph Me Ph PhCHOH
N R4 (58)  Ph  Me PhCH=CH H
Y § (59) Ph Me PhCH=CH  PhCH,CH,
R (60) H Ph  Ph H
R2 R3 R* R2 R: R4 (61) Ph Ph Ph H
(1) Me Me Me (18) p-NO,C.H, Me Ph o)
2 Pr Me Me (19) H Me Me R3 \->_R¢
(3) Bu Me Me (24) H Me Ph
(4) PhCH, Me Me (25) H H Me
(5) Ph,CH Me Me 26) Me H Me y 7 \
(7} Ph Me Me (27) Pr H Me R—N H
(8) p-MeC;H, Me Me (28) Bu H Me \,
9) $-MeOC,H, Me Me (29) PhCH, H Me R
(10) p-CIC;H, Me Me (30) 3,4-(MeO),C.H,- H Me R R? RS Re
11} $»-NO,CgH; Me Me [CH,],
12 e Ph (31) p-NO,CH, H Me (62) Et £t Me Me
(13) PhCH,  Me Ph  (32) Me H Ph (63) [CH,], Me Me
(15) Ph Me Ph  (33) Et H Ph (64) Me Me Me Ph
(16) p-MeC,H, Me Ph  (34) Pr H Ph gggg %ﬁ II‘I,I'? 1\"%‘; 1P>1ﬁ
PA
(17) »-MeOC,H, Me Ph  (35) PhCH, H Th (67 Mo Me H Mo
H R3 R3 H (68) Et Et H Me
N/ (69) PhCH, PhCH, H Me
/ (70) Me Me H Ph
. . (11 Me Et H Ph
R N— [C Hz] ™ N, R (72) Et Et H Ph
o H O (73) Pr Pr H Ph
(74) Bu Bu H Ph
n Rs Rt (75) Me PhCH, H Ph
(6) 2 Me Me (76) PhCH, PhCH, H Ph
(14) 2 Me Ph (77) [CH,], H Ph
3
R I H R3 structure.263 The structure of compounds (36)—(48) is

fixed as trans-s-trans by the constraints of the ring system.

S/
N/——% [cHs] n__<—\N\ Both the 4-H, and olefinic signals of (40)—(44), (47), and

,/\ 0 0/ \.2 (48) (Table 1) are very similar. Compound (47B) is isomer-
R R ized to (47A) upon heating in ethanol. These results suggest
Rﬂ R3
(20) 5 H Me TabLE 1
gég g g ﬁe N.m.r. data for compounds (40)—(44), (47), and (48)
e
23 7 Bon Som
(23) H Me Compound Som (C-4) (C-6) Ste
R? (40) 5-48 2-32 2-15 1-03
, | (41) 5-48 2-32 2-16 1-04
R—=N H (42) 552 2.32 2-18 1-08
(43) 5-28 2-38 2-16 1-08
(44) 5-57 2-32 215 1-05
] (47A) 5-51 2-32 2-23 1.07
Me (47B) 5-34 2-08 2-18 1-01
(48A) 5-50 2-49 2-20 1-00
Me (48B) 5-32 2-07 2-18 0-98
Rt R2 R? R? -
(36) H Me (44) H m-MeOC,H, ’cha_t (4’?A apd B) are ro‘Fax}lers along the C-N single bond,
(37) H Pr (45) [CH,], which implies some twisting out-of-plane of the phenyl
{(38) H PhCH, (46) H PhCH,CHMe group (see later). By comparison of 4-H, and olefinic sig-
(Zg) g gﬁCHMe (i?]%) 11\3/[;13 Ph nals, compounds (40)—(44) were found to have the same
g 41% H  p-MeCH E 48 A% Et lb_l,lﬁ rotational structure as (47A) and (48A). In both rotamers,
(42) H m—Clc:H: (48B) Ph Et the anisotropic effects of the benzene ring cannot be expected
(43) H p-MeOCH, to affect the C-6 methylene protons. Thus, the signals of
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TABLE 2
Estimation of the anisotropic shift of the geometrical structural factor (8gy) C-CO~CH=C(—X3)-NX1X?
Type Isomer X! X2 X3 =0 =C -C —~N: Chelate —X3 — X1 —X, Total  (3atrue.)
I c-$-C C H C -0-10 —0-26 4002 —019 —0-14 1002 0 —0-01 —0-66 0
I c-s-c H H C —010 —0-26 4002 —0-19 —0-14 40-02 0 0 —065 4001
III c-s-C H H H —0-10 —026 +002 —019 —0-14 0 0 0 —067 —0-01
v c-s-¢ C H H —0-10 —026 -+002 —019 —014 0 0 —0-01 -—-0-68 —0-02
N4 ¢-5-C C C C —-010 —026 4002 —-019 —014 +002 —002 —001 —068 0-02
VI c-$-¢ C C H —010 —026 4002 —019 —0-14 0 —0-02 —0-01 —0-70 —0-04
VII t-s-t H H C —-019 —-020 002 —0-40 0 —0:02 40-01 0 —0-82 —016
VIII-A t-s-t C H C —019 —020 —002 —0-40 0 —-002 4001 -—002 —0-8¢ —018
VIII-B t-s-t C H C —-019 —0-20 -—-002 —0-40 0 —0-02 40-08 0 —0-75 —0-09
IX t-s-t C C C —-019 —020 —-0-02 —040 0 —002 4008 —0-02 —077 -—011
X t-s-t C C H —019 —0-20 —002 —040 0 0 +0-08 —0-02 —075 —009
XI c-s-t C H (& —019 —020 -—-0-02 —-019 0 +0-02 —0-01 0 —059 +0-07
XI1I c-s-t C C C —019 —020 —0-02 -—-0-19 0 +002 —0-01 —002 —061 4005
XIIT c-s-t C H H —019 —-0-20 —002 —0-19 0 0 —0-01 0 —0-61 4005
X1V t-s-¢ C C C —0-10 —026 -+002 —040 0 —002 4008 —002 —070 -—0-04
p: 4% t-s-c C C H —010 —0-26 +002 —040 0 0 4008 —002 —068 —0-02

3 2-156—2-23 in the compounds (40)—(44), (47A and B), and
(48A and B) were assigned to 6-H,, on the basis of the
established data for compound (36).? On the other hand,
the anisotropic effects of the benzene ring on 4-H, are
expected to vary with the rotation along the C-N single bond.
Since 4-H, signals of (47B) and (48B) appear to high field,
the benzene ring of these compounds is assumed to be
located near C-4. Moreover, by irradiation of the benzene
ring protons of compound (40), the intensity of the 2-H
signal increased by ca. 35%. A nuclear Overhauser effect
for 4-H, was also observed upon irradiation of the benzene
ring in compound (47B). These observations confirmed
that the benzene ring of rotamer A is far from C-4 and that
of B near C-4. Compounds (49)—(61) are of the cis-s-trans
type. From the coupling constant of 3-H, the 2-aryl group
is axial in all cases.” The N-phenyl group of compounds
(55)—(59) and (61) are considered to be equatorial in view
of u.v. data? and considerations of molecular models. A
coupling constant between olefinic protons of 13 Hz suggests
that compounds (67)—(77) have a #rans-structure. More-
over, there is a sharp carbonyl absorption at ca. 1640 cm™®
in compounds (67)—(77). Thus, these compounds are
assumed to be trans-s-cis. Compounds (62)—(66) are also
assumed to be frans-s-cis on the basis of the carbonyl band
at ca. 1620 cm™. However, for compounds (62)—(77),
there are not enough data to confirm the geometrical struc-
ture.

Awnisotropic Effects.—The anisotropic effect was calculated
by McConnell’s equation 1° (3) where 6 and » were estimated

oav = Ay(1 — 3 cos? 6)/3¢® 3)

from molecular models and were applied to the data of
Flygare 1t to give Ay_g —03 X 1078, Ay —1-1 x 1078,
¥o=c —2:9 X 1078, y¥—= —3-5 X 1078, y’— —74 X 107,
Ay=p —6:2 X 107%, Ay—x —12:5 X 107¢, Aygpeiate — 45 X
1078, and Ayx,, —54 X 106, The anisotropic shift for
the geometric structural factor (A8, was estimated
(Table 2) by counting the deviation from the standard
cis-s-cis structure.

The anisotropic effects of the substituents excepting the
aryl groups are negligible in all cases because of the long
distance between the a-olefinic proton and the substituents.
The estimated values of the anisotropic shifts of aryl groups
(A8,,) are listed in Table 3.

Electron Density of u-Profons.—The electron density of the
B-aminoenones were calculated by the HMO method. The

® J. V. Greenhill, J. Chem. Soc. (C), 1971, 2699.
10 H. M. McConnell, J. Chem. Phys., 1957, 27, 226.

treatment of a methyl group substituted into an aryl ring
was carried out by using the hyperconjugation parameter
while neglecting other groups in the system. The hetero-
atom parameters were as follows:1? o = oy + % B,;

TABLE 3
Estimation of the anisotropic shift of aryl group (3,,)

H
\"\ J\ -0-10
N Ar

Ber = kegBo where by =1, hyxy = 1'5, hg = 2, ko=o = 1,
kCN = 0'8, KCCI = 0‘04, kNO = 0'7, and kCMa = 0. ThUS,

11 T. G. Schmalz, L. L. Norris, and W. H. Flygare, J. Amer.
Chem. Soc., 1973, 95, 7961.

12 A, Streitweiser, jun., * Molecular Orbital Theory for Organic
Chemists,” Wiley, New York, 1961, p. 135.
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TABLE 4

Electron density of a-carbon atom

Substituents

R

Ph

p-MeC H,
$-MeC,H,
$-MeOCH,
$-MeOC,H,
m-MeOC H,
m-MeOCgH,
p-CIC;H,
m-CICgH,
m-CICH,
p-NO,C.H,
R

Ph
p-MeCgH,
$-MeOCgH
P-NO,CeH,
R

Ph
Ph
Ph
Ph

ook el koo kel o i R i e
*
AARYRIRBIR T DR H DR )

View Article Online
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o}
3
§ \_>\\ R
N 'H
N2
R
Electron

R* density —(q — 490 —K(g — q0)
R 1-1312 0 0
R 1-1250 0-0062 0-074
R 1-1264 0-0048 0-058
R (45°) t 1-1285 0-0027 0-032
R 11263 0-0049 0-059
R (45°) 1-1284 0-0028 0-034
R 1-1250 0-0062 0-074
R (459 11277 0-0035 0-042
R 1-1254 0-0058 0-070
R 1-1250 0-0062 0-074
R (459 11277 0-0035 0-042
R 1-1120 0-0192 0-231
Ph 1-1273 0-0039 0-047
Ph 1-1205 0-0107 0-129
Ph 1-1128 0-0094 0-113
Ph 1-1217 0-0095 0-114
Ph 1-1087 0-0245 0-294
R 1-1279 0-0033 0-040
R 11234 0-0078 0-094
R (30°) 1-1265 0-0047 0-056
R (45°) 1-1277 0-0035 0-042
R (60°) 1-1297 0-0015 0-018

* R = alkyl or H. } Angle between the aromatic ring and B-aminoenone system.

the electron density of the x-carbon atom of the standard
structure (g,) was estimated as 1-1312; those of the other
systems are listed in Table 4.

{15)0 " —530
Sue) 580

{12) 1570
O
~560

—15-40

-0-0100 ~0-0050 o]
-1,

Plot of ¢ — g, against § used for calculations of K and ¢,:
Ox 8obs; .; 3 + Sstruc + 8Ax'

The Constant K.—In view of their fixed structures com-
pounds (1), (7)—(9), (12), and (15)—(17) were chosen to
derive the values of K and 8,, Formula (2) was modified to
(4) where 8 is the observed chemical shift of these compounds

and Adg.. the anisotropic shift, while the values for aryl
substituents (A8,,) were taken from Tables 2 and 3. The

(& + Adgtrue + Adar) = K(7 — 90) + 8 (4)

electron density was taken from Table 4. The Figure gives
a plot of (3 + Adstrye -+ ASay) against (¢ — ¢,). From the
straight line, drawn by least squares, K was found to be
—12-01 and 3, 4-978.

DISCUSSION

The observed chemical shifts (8. of the w«-olefinic
proton of compounds (1)—(61), whose geometrical
structures are fixed, are listed in Table 5. The calcu-
lated chemical shifts (3cac) of these compounds, derived
by formula (2), are also listed in Table 5. In compounds
(40)—(44), (47A), and (48A), intramolecular steric inter-
action between the ortho-proton of the benzene ring and
olefinic proton at C-2 is expected from consideration of
molecular models, if the benzene ring and aminoenone
system are all in the same plane. The chemical shifts of
2-H of (40) and (47A) were calculated as 8 6-49 and 6-51
when the benzene ring and aminoenone system are in the
same plane (observed 3 5-48 and 5-51, respectively).
Thus, the benzene ring is assumed to be twisted. There-
fore, the chemical shifts of the olefinic proton of com-
pounds (40) and (47A) were calculated for the four
different cases where the benzene ring is twisted by ca.
30, 45, 60, and 90° (see Table 5). Agreement between
the calculated and observed chemical shifts was found for
the benzene ring being twisted ca. 45° from g-aminoenone
system.
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TABLE 5 The observed chemical shifts of compounds (1)—(61)

) . are generally in fair agreement with the calculated values
Observed and calculated chemical shifts of a-protons (40:06 p.p.m.). However, in the cases of compounds (5)
of compounds with fixed geometry (30), (35), (39), and (57)—(59), the differences are > 0-06.

Comz1 - 5 s s s All have either benzyl or phenethyl groups. However,
poun ype  Ostrac A 7 cale  Oobs the conformation of the benzene ring of these groups
1y 1 0 0 11312 498 4.98 be elucidated. while th : ic eff 3
2 I 0 0 11312 498 4-98 cannot be eluci a:te , while the anisotropic effect (3a)
@ 1 0 0 1-1312 4-98 493 also cannot be estimated accurately. In these cases, the
4 I 0 0 111312 4.98  4-97 anisotropic effect of the benzene ring was omitted from
B I 0 0 11312 498 505 . :
6 I 0 0 1-1312 498 4-99 the calculated chemical shifts.
(7 1 0 —0-17 11250 522 517 Whether compounds (67)—(77) have the trans-s-trans-
Egg . o Tt e sa o or trans-s-cis-structure could not be elucidated from i.r.
10, 1 0 _017 1-1254 522 591 and u.v. spectral data. Similarly, there are not enough
(1‘1)) I 0 =017 11120 538 540 data to elucidate the structure of compounds (62)—(66).
85; i g :3:32 H;,‘Ig ‘5’:2} g:gg The chemical shift of compounds (67)—(77) was calcu-
(14) 1 0 —0-58 11273 561 571 lated by formula (2) as arising from #rans-s-trans- and
(15 1 0 —0-75 11205 586 589
(16) 1 0 —075 1-1218 584 583
(7 i 0 —075 11217 584 584 TABLE 6
(18) 1 0 —0-75 1-1067 602 608
(‘1)9) 11 +0-01 0 1-1312  4-97  5-01 Observed and calculated chemical shifts of a-protons
EE% ﬁ iggi g i}gg i:g; ggg of compounds with non-rigid geometry
(22) 11 ~{~—0'01 0 1-1312 497  5-00 Compound  Type Sutrue Sar q Scate  Subs
(24 1l 1001 —058 11273 560 570 (62) X Tol o Db s 509
(25) TI1 —0-01 0 1-1312 499 508 . . .
26) 1V —0:02 0 11312 500 498 v oo sl 493
(27 1V —0-02 0 1-1312 500 497 (63) v 2002 0 11312 500 495
(28) 1V —002 0 1-1312 500 4-98 X o011 0 11312 509
(29) 1V —002  © 11312 500 5-02 - by orE ¥
(30) 1V —0-02 0 111312 500 508 §% 1“382 g Hgié g-gg
(31) 1V —0-02 —0-17 11120 540 547 (64) v —002 —0-26 11273 531 562
(32) iV —002 —0-58 11273 563 567 IX 011 026 11273  5.40
(33) 1V —0-02 —0-58 11273 563 569 X1 1005 —058 11273 556
(34) IV —0-02 —0-58 11273 563 567 XIV 1004 —058 11273 565
(35) IV —0-02 —0-58 1-1273 563 574 (65) v 2002 —096 11273 531 573
(36) VII-B  —009 0 1-1312 507 503 X “011 026 11273 540
(37) VIII-B  —009 0 11312 507 508 XI1 005 —058 11273 556
(38)  VILI-B  —009 0 11312 507 503 XIV 004 —088 1173 565
(39)  VIII-B  —009 0 11312 507 495 o
! . - . (66) v —0:02 —026 11273 531 571

(40)  VIII-B  —0-09 —137 11250 649 548 0°*% X —011 —0926 11273 540

—0-09 —0-94 11265 607 30°

—~009 —0-42 11277 553 45° XL oo —058 11273 556

—009 +0-61 11312 446 90° ; e 1210 = )
(41)  VIII-B —0-09 —042 11285 552 548 45° (68) §‘ _8.85 8 }}3{5’ '3.8(7) 510
(42) VIII-B —0-09 —0-42 11277 553 552 45° v Z002 0 11312 500
(43)  VIII-B  —009 —042 11284 552 528 45° (69) X —009 0 11312 507 531
(44) VIII-B  —0-09 —042 1.1277 553 557 45° Xv ~002 0 11312 5.00
(45) IX =01l 0 11312 509 502 (70) X 009 —026 11273 538 568
(46) VIII-B  —009 0 1-1312 507 517 Xv 002 —058 11273 3.6t

I o

(474) IX —011 —1-37 11250 651 551 0°% — - 503

—0-11 —042 11277 555 45° (12) X —0-09 —026 11273 538 575

~0-11  +40-09 11297  5-02 60 XV —002 —058 11273 563

—0-11 4061 11312 448 90° : o Y Joma 2 .
47B) IX —~011 —0-21 11250 537 534 0° (73) %v Mg,gg ~8,§g Hg;g g'gg 572
(484) IX —011 —042 11277 555 550 45° (74) X 2009 —026 11273 538 579
(48B) IX —0-11  —0-21 11250 537 533 0° XV 002 —058 11273 563
(49) X1 4007 —0-10 11312 501 493 (75) X —0-09 —026 11273 538 572
(30) XI +0-07 0 1-1312 491 490 v 002 —058 11273 563
(61) XI +0-07 —0610 11312 501 497 (76) X Z009 —0926 112973 35.38 6.02
(62) X1 +0-07 —010 11312 501 495 v 2002 —058 11273 563
(53) XI 4007 —010 1-1312 501 495 (77 X 2002 —0926 11273 538 565
(34) XIUI +005 0 1-1312 493 485 v 0-09 58 o7a
(35) XII 4005 —027 11250 527 509 —009 0 11273 563
(56)  XII +0-05 —0-27 11250 527 523

. —0-2 . .9 . . . .

Egg; §E 1882 - 81; },iggg 2_1; g_?é tmns—_s—czs—s’gructures. In a similar manner, each of four
(59) XII +005 —0-17 11250 517 520 chemical shifts was calculated for compounds (62)—(66.)
§2?; %{I ig:g; vg:gg Hggz g:gg g:‘ég These results (Table 6) suggest that the preferred con-

formation of compounds (62)—(77) can be predicted.
* Angle between the benzene ring and B-aminoenone system. Compounds (62) and (67)—(69) are ¢rams-s-frans and
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(63)—(66) and (70)—(77) are trans-s-cis. These predic-
tions are also supported by the i.r. carbonyl bands and the
coupling constants of olefinic protons in the n.m.r.
spectra and by molecular models.

In conclusion, the chemical shifts of p-aminoenones,
whose geometry is fixed, can be calculated from formula
(2). Moreover, in the cases of non-rigid B-aminoenones,
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the conformation structure can be estimated from the
differences in the observed and calculated chemical shifts
of the «-proton.

‘We thank Professors S. Oae and Y. Omote for discussions.
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