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Abstract-A rapid equilibrium is present in enaminic systems derived from 3-substituted cyclo- 
hexanones. Their reactions with Pnitrostyrene have been studied and the stereochemical implications 
discussed. 

Several authors2*3 have reported that enaminic 
systems derived from 3-substituted cyclohexanones 
exist as equilibrium mixtures of A1 and A6 isomers: 

q’= Q’ 
N /\ N /\ 
A’ A6 

In a previous paper4 we have demonstrated this 
equilibrium to be rapid, even at low temperature. In 
fact, in reactions with Pnitrostyrene the 3-methyl, 
3-phenyl and 3-t-butyl-cyclohexanone morpholine 
enamines gave, after hydrolysis, 2,5 disubstituted 
ketones (derived from the A8 form) in yields which 
were much higher than the percentages of the A6 
isomers in the parent enamines (determined by 
NMR, Scheme 1 and Table 1). 

We have found that Pnitrostyrene reacts with 
both the A6 and A’ isomers by the usual5 stereo- 
specific attack, giving a single diastereoisomer in 
each case. The assignments of the relative con- 
figurations and conformations of the reaction 
products were made on the basis of their relative 
thermodynamic stability as well as NMR. 

In fact, the nitromethylenic proton signals 
showed patterns and chemical shifts characteristic 
for each configuration and conformation of the 
(a-phenyl-P-nitro)ethyl group (Table 2), shown 
using cyclohexanones bearing an (a-phenyl-P_ 
nitro)ethyl group at C-2, of known configuration 
and conformation. The first two compounds were 
erythro-2-(a-phenyl+?-nitro)ethyl-cyclohexanone 9, 
whose configuration has been established by X-ray 
analysis,6 and its three diastereoisomer 10, ob- 

*The thermodynamic composition of the 11: 12 mixture 
was 50: 50. This result is difficult to understand and it is in 
contrast with the general behaviour of 2-alkyl4&utyl- 
cyclohexanones.’ 

Table 1. 

Ratio of parent enaminic 
isomers (from areas of 
NMR vinylic proton 

signals) 

eA/ IA % 

la/2a 55/45z 
lb/Zb -o/- loo 
lc/%z 45/55* 

Ratio of nitroalkylated 
ketones 

Compounds % 

6a/Es 80120 
6b/8b 80120 
6dk 85115 

*The vinylic proton signals overlapped. The percen- 
tage of 2e was determined from the integrated area of the 
r-butyl signal, which was slightly deshielded by the ad- 
jacent double bond. 

tained by equilibration of 9 (Scheme 2). As can be 
seen in Table 2, the nitromethylenic proton signals 
of 9 and 10 were distinctive. It is worth noting that 
9 was converted into a 65 : 35 mixture of 9 and 10, 
which indicates the greater stability (about O-4 
kcal/mole) of the erythro form with respect to the 
three. Epimerization occured at C-2 only, and the 
benzylic hydrogen did not exchange with deuterium 
when the equilibration was carried out with TsOD 
in refluxing benzene. This behaviour is general for 
all our compounds. The third model compound 
was truns-erythro-2-(a-phenyl-pnitro)ethyI-4-t- 
butyl-cyclohexanone 11 (Scheme 2). obtained from 
the reaction of I-morpholino-4-t-butyl-cyclohexene 
with pnitrostyrene. The configuration of 11 could 
be deduced easily, considering that its diastereo- 
isomer 12 (obtained by equilibration of ll)* had the 
cis-threo configuration, since its nitromethylenic 
proton signals were identical with those of 10 
(Table 2). 

Taking the compounds 9, 10, 11 and 12 as model 
compounds, we can consider the stereochemistry 
of the reactions of the 3-substituted enamines with 
/3-nitrostyrene. The A6 isomers la, lb and lc re- 
acted with the nitro-olefin giving the trisubstituted 
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x z o;aR _ ‘wR H@+ , ‘wR 

0 
R=Me: la 0 Ph N Ph 

R=Ph: lb 
0 

0 R=Me: 6a, 7a 
0 R==Ph: 6b, 7b 

R=t-Bu: lc R=Me: 3a R=Me: 4a 
R=Ph: 4b 
R==t-Bu: 4c 

R=r-Bu: 6c, 7c 

H,O’ , 9” 
R=Me: 8a 

R=Me: 2a 
R=Ph: 2b 
R=r-Bu: Zc 

R=Me: 5a 
R=Ph: 5b 
R=r-Bu: !k 

R=Ph: 8b 
R=+Bu: SC 

SCHEME 1 

Table 2. 

Configuration and 
conformation of the 
(a-phenyl-&nitro) 

ethyl group 
CH,NO, 
pattern Compounds 6 (CDCl,) JAB (J-J.4 

Etythro equatorial 

Threo equatorial 

A 
k 

6a 4.63 12.0 
f3a 4.75 12.0 
8b 4.81 12.0 
8c 4.70 12.0 
9 4.65 12.0 

7a 4.84 7.50 
7b 4.85 7.50 
7c 4.83 7.50 

10 4.88 7.25 
12 4.83 7,25 

6b 464 7,50 
Etyrhru axial & 4.56 7.50 

11 4.54 7.50 

enamines 4a, 4b and 4c respectively (Table 2). 
They were hydrolysed under non-equilibrating 
conditions and furnished the ketones 6a, 6b and 6c 
respectively, structures assigned by comparison of 

their NMR spectra with those of model compounds 
(Table 2). The product 6a had cis-configuration* 
since the (a-phenyl-p-nitro)ethyl group was eryfhro- 
equatorial and the methyl group was axial (J = 7.25 
Hz).~ 

*X-ray analysi@ of 6a has confirmed this assignment. Also 6b and 6c had the cis-configuration but the 
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NN\ 
Not H 

$ ph & H 

lX3H 
H _ 

0 
I1 

SMEME 2 

(~-phenyl-~nitro)ethyi groups were clearly erythro- 
axial (Table 2). Since the ketones 6a, 6b and 6c 
derived from hydrolysis carried out under non- 
equilibrating conditions, the same cis-erythro con- 
figu~tion could be assigned to the nitroalkylated 
enamines from which they were obtained. There- 
fore the enamines 4a, 4b and 4e derived by anti- 
parallel attack of ~nitrostyrene on the Aa isomers 
la, lb and lc (Scheme 3). In 4a, 4b and 4c the alkyl 
group at C-2 was always quasi-axial in order to 
avoid Johnson strain’o with the mo~holine ring. 

The acidic equilibration of 6s gave a 2 : 3 mixture 
of 6a and its funs isomer 7% in which the methyl 
was equatorial (J = 3.75 Hz)~ and the alkyl group 
at C-2 had the rhreo-configuration (Table 2). The 
2 : 3 ratio could be explained considering that, al- 
though 7a had the bisequatorial conformation, the 
(~-phenyl-~nitro)ethyl group had the less stable 
~~reo~onfiguration. The counterbalance of the two 
factors (methyl conformation and nitroalkyl group 
configuration) could account for the ratio obtained. 
The equiIib~tion of 6b and 6e gave 1: 4 mixtures of 
the same ketones and of their isomers 7b and 7c in 
which the configuration was tram-three, as in 7a 
(Table 2). 

The A1 isomers of la, lb and lc reacted with P_ 

TETVol 29No. 19-E 

nitrostyrene giving the trisubstituted enamines 5a, 
Sb and 5c (Scheme I), which were hydrolysed under 
non-equilibrating conditions and provided the 
ketones &B, Sb and & respectively. A comparison 
of NMR spectra with those of the model com- 
pounds indicated that the configuration of the ((Y- 
phenyl-~-nitro)ethy~ group was e~t~o~quato~a~ 
in all these compounds. 

Since in %a the methyl group was equatorial 
(J = 4-25 Hz), like phenyl in 8b and t-butyl in tk, 
they were in a tram e~~~ro-configu~tion, This 
could be confirmed by the fact that they did not 
undergo equilibration. This different behaviour in 
comparison with the 2,5-disubstituted ketones 
could be explained considering that in the eventual 
epimers the (a-phenyl+nitro)ethyl group should 
have She less stable rhreoconfiguration; moreover, 
one group should be axial, causing severe 1,3- 
strains. 

Therefore the trisubstituted enamines had the 
same configuration aa the ketones, i.e. trans- 
erythro. This attribution required a parallel attack 
of the ofefin on the A* isomers 2b and Ze. For Za, on 
the contrary, two modes of attack were possible, 
either a parallel attack on its equatorial conformer 
or an antiparallel one on its axial conformer. The 



3014 F. P. COLONNA, E. VALENTIN, G. PITACCO and A. RISALITI 

/&qp2iJT& 
R=Me: la 
R=Ph: lb 
R=t-Bu: lc 

Ph;GR H1O’ , “LR _o;,L.++ 

. 
R=Me: 4a 

R=Ph: 6b R=Me: 6a 

R=Ph: 4b 
R+-Bu: 6c 

R=r-Bu: 4c 
! TsOH // 

Pi\-R 

O,N R=Me: 7a 
R=Ph: 7b 
R==?-Bu: 7c 

SCHEME 3 

latter is much more probable than the former 
(Scheme 4). 

Finally, something must be said about the forma- 
tion of the cyclobutane adduct 3a When the di- 
polar intermediate was formed, the carbanion could 
neutralize its charge either collapsing on C-l, 
giving 3a, or abstracting the proton at C-6, giving 
4a. The formation of the cyclobutane was evidently 
kinetically favoured over that of the enamine. In 
fact 3a was very unstable, since it converted into 
the corresponding enamine, merely by solution in 
a solvent. in contrast to analogous cyclobutanes.” 

The conclusion is that the nitroalkylation by 
j3nitrostyrene has been found to be high stereo- 
selective, both for stereoelectronic and for steric 
requirements. 

It attacks by an antiparallel mechanism, unless 
steric hindrance is present in the parent enamines. 
In the dipolar intermediate, the phenyl group at C-a 
always assumes the anti-conformation with respect 
to the ring. This high selectivity is not general for 
all the nitro-olefins. I-Nitropropene, for instance, 
reacts with the same substrates by both parallel 
and antiparallel attack almost indifferently. This 
problem is under investigation and will be reported 
on later. 

EXPERIMENTAL 

All m.ps are uncorrected. IR spectra were recorded for 
Nujol mulls with a Perkin-Elmer 257 spectrometer, and 

NMR spectra with a JNM-C-60HL spectrometer with 
TMS as internal standard for CDCI, soln, unless other- 
wise noted. Chromatographic columns were prepared 
using extra pure SiO, Merck (70-325 mesh ATMS). 

Reaction of 1-N-morph&to-3(and S)-merhyl-cyclohex-l- 
ene (la + 2a) with /3-nitrosfyrene 

(a) Eicyc/o[4.2.0]-l-N-morpholino-3-mefhy/-7-pheny~- 
I-nifro-octane (3a). PNitrostyrene (I .49 g, 10 mmoles) in 
dry ether (5 ml) was added to a soln of la + 2a (I.8 I g, 10 
mmoles) in the same solvent ( 15 ml) at 5”. The mixture 
was kept in the refrigerator for 48 hr.‘3a (2.15 g, 65%) was 
obtained. m.o. 115”. (Found: C. 68.80: H. 8.17: N. 8.69. 
C&,N& requires:‘ C, 69.06; ‘H, 7.93; N, 8.49%). IR: 
1531 cm-‘(NO,); 1602,1498,742,690 cm-’ (Ph). 

(b) l-N-mar~holino-3methv/-6-kx-~henvl-~nirro)ethv/- 
cyclohex- 1 -enh (4a). The product ia’appearkd to be ther- 
mally very unstable. Crystallized from benzene-liaroin or 
anhydrous MeOH, it gave 4a, m.p. 112-4”. (Found: C, 
69.30: H, 8.03: N, 8.49. C,,H,.N.O,reauires: C. 69%: H. ..- _” - ” 
7.93; N, 848%). JR: 1632cm-‘(N--d=C); 1600, 1580; 
1500, 760. 700 cm-’ (Ph; 1548 cm-’ (NO*). NMR: 7.14 
8 (Ph); 4.82 6 (C&NO,, m, 2H); 4.76 6 (C=CH, d(J = 
3 HZ), IH); 3.75 6 (C_H,-0-C_H,; CY-Ph, m, 5H); 
088 8 (C&, d (J = 6.75 Hz), 3H). 

(c) cis-erythro-2-(ct-phenyl-pnirro)Pthyl-5-merhyl-cy- 
clohexunone (6a). Both 3a and 4a (2.15g, 6.5 mmoles) 
underwent acid hydrolysis in water-acetone mixture with 
acetic acid (0.395 g, 6.5 mmoles) for 24 hr, giving quanti- 
tativelv 6a, m.u. 115-6”. from benzene-linht oetroleum. 
(Found: C, 68.57; H, 7.17; N, 5.32. C,,H,;Nd, requires: 
C, 68.94; H, 7.33; N, 5.36%). IR: 1692 cm-’ (CO); 1600, 
1495,761, 700 cm-’ (Ph); 1550 cm-’ (NO,). NMR: 7.18 
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2a 

bile _ 

se 

BNS +7- / R 
AN\ 

R=Ph: 241 
R=r-Bu: 2e 

NO, 
,H 

- c .a-+ ph 

F R 
‘N 0\ l- 

Me 8a 

/&; H,O' , 6;; 
HN\ R==f’h: 8b 

R=Ph: 5b R=r-Bu: 8c 
R+-Bu: Sc 

SCHEME 4 

6 (Ph); 4.63 8 (CIi,NO,, dq. AB part of an ABX system 
(JAR = 12 Hz), 2H); 3.74 8 (CH_-Ph. m, 1H); 0.97 6 
(CH,, d (J = 7.25 Hz), 3H). 

(d) trans-threo-2-(cr-phenyl-p-nirro)erhy/-5-merhyl-c~- 
clohexclnone (7e). 6a was equilibrated with TsOH in 
refluxing benzene for 18 hr. A 2: 3 mixture of 6e and 7e 
was obtained. This ratio was determined by the method 
described by P~rdy.‘~ 7e was separated by PLC, m.p. 
108-93 (Found: C, 67.40; H, 7.30; N, 5.15. &HruNO, 
requires: C, 6894; H, 7.33; N, 5.36%). IR: 1700 cm-’ 
(CO); 1600, 1581, 1492, 772, 750,692 cm-’ (Ph); 1550 
cm-’ (NO,). NMR: 7.32 8 (Ph); 4.84 8 (Cl&NOZ, d (J = 
7.5 Hz) 2H); 3.98 6 (CH-Ph, m, IH); l-00 6 (CH3,d 
(J = 3.75 Hz), 3H). 

(e) I-N-morpholino-5-merhyl~-(a-phenyl-~-nirro)erhyl- 

*The signal of the vinylic proton was isolated from 
those of nitromethylenic ones using CD,COCD, as sol- 
vent and D,O as deuteriating agent. Under these condi- 
tions, the nitromethylenic hydrogens exchanged with 
deuterium but the enamine did not undergo hydrolysis. 

cyclohe.x-I-ene (5a). /SNitrostyrene (1.49g, 10 mmoles) 
in dry ether (5 ml) was added to a soln of la + 2a (I.81 g. 
10 mmoles) in the same solvent (I 5 ml). The product 3a 
was collected and the evaporated mother liquors gave an 
oil horn which 5e was isolated, m.p. 119-2 I “. (Found: C. 
68.7; H, 7.93; N, 844. C,,,H,,N,OJ requires: C, 6986; H, 
7.93; N, 840%). IR: 1650cm-‘(N-C=C); 1600, 1580, 
713, 705,658 cm-’ (Ph); 1548 cm-’ (NO,). NMR: 7.27 8 
(Ph); 5.00 S (Cl-&NO,, C=CJ+, m, 3H)*; 3.75 8 
CC&-O-C&. CH-Ph. m, SH): 0.85 fi (CH!,. d 
(J = 6.75 Hz), 3H). 

(f) transerythr~2-(a-pheny/-~-nirro)erhy/-3-merhy/-cy- 
cWrexanone 8r Sa (2.15g, 6.5 mmoles) hydrolysed in 
water-acetone with acetic acid (0.395g. 6.5 mmoles) for 
24 hr atforded quantitatively 8a, m.p. 116-8”. from ben- 
zene:hgbt petroleum. (Found: C, 6990; H, 7.57: N, 5.39. 
C,sH,$IO, requires: C. 68.94; H, 7.33; N, 5.36%). IR: 
1694 cm-’ (CO); 1598, 1590, 768, 742, 695 cm-’ (Ph); 
155Ocm-’ (NO,). NMR: 7.26 6 (Ph); 4.75 6 (CH,NO,, 
dq, AB part of an ABX system (J,, = 12 Hz), 2H); 3.74 6 
(CH-Ph. m, IH); I.OS(C&, d (J = 4.25 Hz), 3H). 

(g) The same reaction described in (a) was performed 
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without isolating the enaminic products, in order to deter- 1690 cm-’ (CO); 1600, 1580, 752, 698 cm-’ (Ph); 1545 
mine the yields. After removal of the solvent the residue cm-’ (NO,). NMR: 4.56 8 (CII,NO,, d (J = 7.5 Hz), 2H); 
was treated with aq AcOH under stirring for 48 hr. The 3.72 8 (CH-Ph. m. I H): 0.95 6 (r-Bu. s. 9H). 
mixture was extracted with benzene and the residue, (c) trans-threo-2-(a-pheny/-a-nirro)erhy;-5-t-bury/-cy- 
obtained after removal of solvent, gave 6a+7a (2.15g, clohexanone (7~). 6c was refluxed in benzene with TsOH 
82%) and 8a (O.SOg. l8%), after PLC. for 4 hr. A solid was obtained, m.p. 70-2”. which was a 

I :4 mixture of 6c and 7c, separated by PLC. ?c, m.p. 
Reucrion of I-N-morpholino-3-phenyl-cyclohex-I-ene 95-7” from hexane. (Found: C, 71.5; H, 8.51; N, 4.65. 
(lb + 2b) with j3nirrosfyrene C,,H,,NO, requires: C, 71.26; H, 8.31; N, 4.62%). IR: 

(a) cis-erythro-2-(cr-phenyl-R-nirro)erhyl-S-phenyl- 1700cm-’ (CO): 1600. 698. 678cm-’ (Ph): 1545cm+ 
cycle-hexanone (6b). trans-etythro-2-(a-phenyl-pnirro) (NO,). NMR: 483 6 (&,-NO,, d (J = 7.5 Hz), 2H); 
ethyl-3-phenyl-cyclohexanone (8b). PNitrostyrene (3.0 g, 3.95 8 (Cfl-Ph. m, 1 H); 0.82 S (r-B& s, 9H). 
20 mmoles) in dry ether (5 ml) was added to a soln of (d) trans-erythro-2-(a-pheny/-Pnirro)erhy/-3-t-buryl- 
lb + 2b (S.Og, 20 mmoles) in the same solvent (I5 ml). cyclohexanone (8~). The reaction leading to the ketone 8c 
After removal of the solvent, a viscous oil was obtained, described above was repeated to determine the reaction 
IR (CCL): 1638cm-’ (N-C=C); 1600, 1498, 697, 672 
cm-; (Ph); 1550cm-’ (NO& NMR: 4:68 6 (CI-I,NO,, 

yield. PNitrostyrene (0.67g. 4.6 mmoles) was added to a 
soln of lc+2c (l.Og, 4.6 mmoles) in dry ether. After 

C=CH, m, 3H); 4.0 6 (CH-Ph, m, IH); NMR (CDs removal of solvent, the residue was hydrolysed with 3 N 
COCD& 4.88 6 (C=CIj, d (J = 3.0Hz). IH). The oil HCI and extracted. A separation on chromatographic 
was hydrolysed with AcOH (1.2 g, 20 mmoles) in acetone- column gave 6c + 7c (I. IO R, 85%) and 8c (O-20 R, 15%). 8c 
water, giving 6b, m.p. 134-6”. from ligroin : ethyl acetate. was cry&llized from EtoH; m:p. 98-100”. (Found! C, 
(Found: C, 74.2: H. 6.57: N. 4.28. C,,J-L,NO, reauires: C. _- _. 
74.28; H, 6.55;‘N. 4.33%). IR: 1695 cm-‘“(Cd); 1600, 

71.3; H, 8.5; N, 4.52. C,,H,,NO, requires: C, 71.26; H, 
8.31; N, 4.62%). IR: 1698cm-’ (CO); 1580, 748, 693 

1582, 1490, 752, 695 cm-’ (Ph); 1552 cm-’ (NO,). cm-i (Ph); 1547 cm-’ (NO,). NMR: 4.70 8 (C&NO,, dq, 
NMR: 4.64 8 (Ctl,NO,, d (J = 7.5 Hz), 2H); 3.88 8 AB part of an ABX system (J,, = I2 Hz), 2H); 368 8 
(NO?-CH,-CH-Ph, m, IH) 3.22 8 (CH-Ph, m, (Cfi-Ph. m, I H); 0.87 6 (r-Bu, s, 9H). 
IH). The mother liquors gave a mixture of 6b and 8b, 
which was separated by fractional crystallization, m.p. 
144-5” from EtOH. (Found: C, 74.20; H, 6.16; N, 4.37. three-2-(cY-phenyl-/3-nirro)erhyl-cyclohexanone (10) 

&,H,,NO, requires: C, 74.28; H. 6.55; N, 4.33%). IR: The ketone 9 was equilibrated with TsOH in refluxing 

I700 cm-’ (CO); 1600, 1585, 755, 698 cm-’ (Ph); 1550 benzene for I8 hr, and atforded a 65 : 35 mixture’* of 9 

cm-’ (NO*). NMR: 4.81 6 (C&NO,, dq, AB part of an and 10, which were separated on chromatogtaphic column 

ABX system (JAB = 12 Hz), 2H); 3.79 8 (N02<H1- (acetone-benzene 2.5%). 10 had m.p. 65-6” from light 

CH-Ph. m, IH). On TLC (acetone-benzene 2%) 8b petroleum. (Found: C, 65.90, H, 6.05; N, 566. C,,H,,NO, 

shows Rr greater than that of 6b. The ratio 6b:8b was requires: C, 66.3; H, 6.55; N, 5.54%). IR: 1708 cm-’ 

4: I.12 (CO); 1603, 703 cm-’ (Ph); 1550, 1366cm-’ (NO,). 

(b) trans-threo-2-(a-phenyl_P-nirro)erhyl_S- NMR: 7.34 6 (Ph); 4.88 6 (CI-I,NO,, d (J = 7.25 Hz), 2H); 

cycle-hexanone (7b). 6b underwent acidic equilibration 4.03 6 (CIj-Ph, m, 1 H). 

with TsOH in refluxing benzene for I8 hr to give 6b and 
its isomer 7b, separated by PLC. 7b m.p. 114-Y from ben- 
zene:light petroleum. (Found: C, 73.3; H, 6.42; N, 4.34. 

trans-erythro-2-(cx-phenyl-~-nitro)erhyl-4-t-buryl-cyclo- 
hexanone (11) 

C,.H,,NO, reauires: C. 74.28: H. 6.55: N. 4.33%). IR: _._ _. 
1710 cm-I”(&); 1600,’ 1587, ‘766, 699; 672 cm-“(Ph); 

/3-Nitrostyrene (4.9g, 33 mmoles) in dry ether (IO ml) 
was added to a soln of I-N-morpholino-4-f-butyl-cyclo- 

1545 cm-’ (NO,). NMR: 4.85 8 ((&NO,, d (J = 7.5 Hz), hexene (8.02g. 33 mmoles) in the same solvent (40 
2H); 4.03 8 (NO,-CH,-CH-Ph, m, IH). TLC gave ml). A crystalline product (12.9g, 100%) was ob- 
for6b:7bavalue 1~4. tained, m.p. 114-5” from ligroin, identified as I-N-mor- 

pholin~4-r-butyl-6-(cr-phenyl-P-nitro)ethyl-cyclohexene. 
Reucrion of I-N-morpholino-3(and 5)-t-buryl-cyclohex-l- (Found: C, 70.51; H, 8.65; N, 7.32. C&&&O. requires: 
ene (lc + 2c) with /%nitrosryrene C, 70.94; H, 866; N. 7.52%). IR: 1645 cm-* (N -C=C); 

(a) I-N-morpholino-3-t-bury/-&(a-phenyl-+irro)ethyl- 1547 cm-’ (NO.,). NMR: 7.18 6 (Ph): 4.95 6 (CH,NO.,. 
c,yc/ohex- I-ene (4~). PNitrostyrene (3.0 g, 20 mmoles) in C=CH, rn, 3Hj; 3.72 S (C&~-C&, CH-5-h. rn. 
dry ether ( IO ml) was added dropwise to a soln of lc + 2c 5H); O-73 S (r-Bu, s, 9H). The nitroalkylated enamine (3.0 
(4.5 g, 20 mmoles) in the same solvent (15 ml). After re- g, 8 mmoles) was dissolved in aq acetone and hydrolysed 
moval of the solvent, the semi-solid residue was crystal- with acetic acid (048 g, 8 mmoles) under stirring for 24 hr. 
lized from ligroin, and gave 4e (3.70 g, 50%). m.p. 109- 12”. After removal of the solvent, a solid was obtained, m.p. 
(Found: C, 71.30; H, 8.82; N, 7.29. C,H,,N,OI requires: 100-l”, from aq MeOH. (Found: C, 7164); H, 8.26; N, 
C, 70.94; H, 866; N, 7.25%). IR: 1642 cm-’ (N--C=C); 4.37. C,,H,,NO, requires: C, 71.26; H, 8.31; N, 4.62%). 
1548 cm-’ (NO*). NMR: 4.95 8 (C=CIj, d (J = 3 Hz)); IR: 1698 cm-’ (CO); 1546 cm-’ (NO,). NMR: 7.17 6 
4.82 6 (CH!,NO,, m); 3.74 8 CC&-0--CI&, C_H--Ph. (Ph); 4.54 S (C&NO,, d (J = 7.5 Hz), 2H); 3.80 8 
m, 5H). (CH -Ph, m, IH); 0.88 6 (r-Bit, s, 9H). 

(b) cis-erythrcF2-(a-pheny/-8-nitro)ethy1-5-t-buryl-cy- cis-threo-2-(a-pheny/-~-nitro)erhyl~-t-butyl-cyclohexu- 
clohexunone (SC). 4c (1.5g, 4 mmoles) was dissolved in none (12). 11 ias rdfluxed in benzene with TsOH for 
water and acetone. Acetic acid (0*24g, 4 mmoles) was 18 hr. TLC indicated a I : I mixture of two products 
added with stirring. After removal of the solvent, a crys- which was separated by PLC (acetone-benzene I%), 
talline product, 6c was obtained in quantitative yield, m.p. giving 12 m.p. 78-799 (Found: C, 71.85; H, 8.53; N. 4.59. 
92-3” from ligroin. (Found: C, 7090; H, 8.33; N, 4.98. C,,H,,NO, requires: C, 71.26; H, 8.31; N. 4.26%). IR: 
C,“H,,NO, requires: C, 71.26: H, 8.31; N, 4.62%). IR: 1710cm-1 (CO); 1552 cm-’ (NO*). NMR: 7.22 6 (Ph); 
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4.83 6 (C&NO,, d (J = 7.5 Hz). 2H): 3.75 S (CH-Ph, ‘A. Risaliti, L. Marchetti and M. Forchiassin, Ann. 
m. 1 H): 0.73 8 (r-Bu. s, 9H). Chim. RomeS6,317(1966) 
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