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Formation of an imidosuccinimide by cyclisation of a
sterically hindered [3-cyanoester with the lithium salt
of a primary amine’
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Instituto de Quimica Médica (CSIC), Juan de la Cierva 3, 28006 Madrid, Spain

The reaction of B-cyanoester 1 with a two-fold excess of the lithium salt of homoveratrylamine in THF at 0 °C to
room temperature affords the imidosuccinimide 3, which undergoes derivation to the succinimide monooxime 4 by
treatment with m-chloroperoxybenzoic acid.

Imidosuccinimides (5-imino-2-pyrrolidinones) are close func- the carbonyl and imidoyl carbons, respectivély.this spec-
tional derivatives of succinimides that have attracted onlytrum, the imidoyl carbon and several other carbons displayed
scattered attention. The parent imidosuccinimide and certaifine broadening, which decreased at°g60 This effect is
a,B-disubstituted derivatives were at first prepared byascribed to the occurrence of an exchande afidZ imidoyl
controlled hydrolysis of the corresponding succinimidinesconfigurations.
(2,5-diiminopyrrolidines.Later methods of preparation were  |n contrast to the imidoyl group of the parent imidosuccin-
the ring closure ofB-cyanoamides promoted by sodium jmide that is easily hydrolysed by boiling water with
hydroxid¢ or aluminium chloridé, the cyclisation of  formation of succinimidé the imidoyl group o8 was resis-
B-cyanopropionic esters with primary amines at high tempertant to hydrolysis. Thug was quantitatively recovered from
ature? and the three-component cyclisation of enamines,a water—dioxane solution under prolonged reflux, even in the
isocyanates and isonitril@sHerein, the preparation of an presence of excess sodium hydroxide. In hot concentrated
imidosuccinimide by cyclisation of a sterically hindered hydrochloric acid, decomposition 8fwas observed without
B-cyanoester with the lithium salt of a primary amine undereyidence of formation of the corresponding succinimide. This
mild conditions is described. . _ resistance to hydrolysis of the imidoyl group is ascribed to
In connection with our project on the synthesis of a family steric hindrance at the carbon atom. A derivativé ajuld be
of B-cyanoamides for evaluation as modulators of tumoralmade by treatment witt-chloroperoxybenzoic acid, which
resistance to chemotherapthe reaction ofB-cyanoesterl  oxidised the imidoyl nitrogen forming the succinomonooxime
with the lithium salt of homoveratrylamine was performed 4 The oxime was obtained in low yield as a mixture of the
with the idea of preparing a nevcyanoamide of the family g andz isomers. ThéH NMR spectrum of the isomeric mix-
by aminolysis of the ester. Since thigr,a-trisubstituted ester  {,re showed that both tle and isopropyl-methyl groups of
is sterically hindered, a literature procedure for the aminolysigpe major isomer are weakly shielded with respect to corre-
of nonreactive esters by means of the lithium salts of S€Csponding groups of the minor isomer. Protons on backbone
ondary amineswas employed. However, the procedure was carhons of oximes are generally shielded when they become
s_hg_htly modified to adapt it to a primary amine. Thus, the away from the hydroxyl group in going from one geometrical
lithium salt of homoveratrylamine was used in a two-fold jsomer to the othéP11Thus, theZ configuration, in which the
excess to prevent a possible lowering of yield that would resulf,_ 5ng isopropyl-methyl groups are away from the hydroxyl
from quenching of the requisite lithium salt by transfer of '[hegroup in comparison with thE configuration, is assigned to
acidic N-proton of the emergin§-cyanoamide (Scheme 1). {he major isomer. Thi isomer, which is less sterically

Working in this manner in THF at< to room temperature, jemanding and presumably more stable, predominated in a
the imidosuccinimide3 was obtained as the reaction product 1 . 4 ratio.

in good yield, instead of the desired isomd¥icyanoamide.
The lithium salt of this amide2) is more likely to be an .
unstable intermediate, that would undergo an intramoleculaFXPefimental

addition of the anionic nitrogen to the cyano group forming!midosuccinimides: To a solution of-butyllithium in dry THF (pre-
the imidosuccinimide ring systefn. pared from a 2.0 M hexane solution rebutyllithium (1.1 mL, 2.2

S o . mmol) and dry THF (3 mL)) at 8C and under nitrogen, freshly dis-
The imidosuccinimide was soluble and stable in aqueous tilled homoveratrylamine (360 pL, 2.16 mmol) was added dropwise

hydrochloric acid at pH < 5 at room temperature; above thisyith stirring, followed by addition of a solution @cyanoesterl!2

pH it precipitated. This basicity of the compound is consisten{342 mg, 1.03 mmol) in dry THF (4.5 mL). After 3 h at room
with the existence of an amidino group (N-C=NH) in struc- temperature, the mixture was poured into water and extracted with
ture 3, but not with the isomeriB-cyanoamide structure men- methylene dichloride. The extract was washed with water, dried
tioned above. Furthermore, the IR spectrum of the compound\%S©,). and evaporated to dryness under reduced pressure. The

; 1 residue was stirred with 2 M aqueous HCI (15 mL), and the mixture
showed two strong absorptlonszg]g)[cnr 1710 and 1610 for was then washed with diethyl ether. The clear aqueous phase obtained

a CarbonY! and imidoyl (C=NH) group in structlerespec-  \yas brought toH 6 with 1 M aqueous KOH. The precipitated solid
tively,® while, on the other hand, the spectrum showed nowas filtered off, washed with water and recrystallised from methylene
absorption for a cyano group. The absence of this group in theichloride-diethyl ether to yiel® (330 mg, 68%), mp 137-13%€;
structure was ascertained by the Raman spectrum3The  Vmax(KBr)/cm*3300m (NH), 1710s (C=0) and 1610s (C=B})(200
NMR spectrum also agreed with structBeshowing two ~ MHz CDCL)0.45(3 H,s),0.82 (3H,d,7 Hz),0.84 (3H, dJ 7 H2),

. - : 1.24 (3H,s), 2.59 (1 H, sept7 Hz), 3.00 (2 H, m), 3.84 (3 H, s), 3.86
downfield peaks ab. 181.0 and 167.7 which are assigned to (3H,s),3.89 (6 H, s),3.90 (2 H, m), 6.8 (6 H, m) and 7.5 (1 H, br, NH);

d. (125 MHz; CDC}) 16.3, 18.7, 18.8, 29.3, 32.6, 32.9, 39.8, 47.3,

55.8, 55.83, 55.9, 56.0, 61.5, 110.9br, 111.1br, 111.2, 112.2, 120br,

* To receive any correspondence. 121.0, 130.4, 131.1, 147.6, 148.0br (split into 148.3br and 149.1br at

T This is a Short Paper, there is therefore no corresponding material igo °C), 148.8, 167.7br (C=N) and 181.1 (C=0) (Found: C, 69.0; H, 8.0;
J Chem. Research (M). N, 6.2. C,H,4N,O requires C, 69.23; H, 7.69; N, 5.98%).




J. CHEM. RESEARCH (S), 2000 125

Me A" CEND ArCH,CHyNHo-n-Buli - (2 equiv.) Mo AT C=NO
Me Me Me THF, 0 °C-room temp., 3 h Me md Me Li
1 2
Me o, NH Mo /N"OH
m-CPBA (3 equiv.)
Me’ N Me N
Me —\—Ar CH,Cly, room temp., 6 d Me ‘—\—Ar
Me Me o
3 4
68% 20% E:Z=1:4

Scheme 1 Ar = 3,4-dimethoxyphenyl

Succinimide monooxim& A solution of the imidosuccinimid8
(23 mg, 0.049 mmol) and 50-60%chloroperoxybenzoic acid
(47 mg,ca0.15 mmol) in methylene dichloride (250 uL) was kept at
room temperature for 6 d. The resulting mixture was diluted with
diethyl ether, washed with 5% M2O, and then with water to pH 7,
dried (NaSQ,), and evaporated to dryness under reduced
pressure. TLC on silica gel with diethyl ether-light petroleum
(bp 40-6C°C) (3 : 2) as the eluent yieldetl (5 mg, 20%), mp
165-200°C (decomp.);tg[reverse phase 18; 0.006 M aq. trifluo-
roacetic acid-acetonitrile (3 : 2)]/min 7.6 and 8v;.(KBr)/cm™
3280br (OH), 1700m (C=0), 1680m (C=0) and 1620s (C=3\);
(200 MHz; CDCJ; E : Z=1: 4) 0.60 and 0.65%Z{ andE-isomer,

OOUhWN

resp.; total 3 H, 2 ©1-Me), 0.91 and 0.96 (faf- andE-isomer, resp.; 7
total 6 H, 2 dJ7 Hz, CH,CH), 1.30 and 1.37Z andE-isomer, resp.;
total 3 H, 2 sa-Me), 2.64 (1 H, sept] 7 Hz), 3.01 (2 H, t] 8 Hz), 8

3.83, 3.87, 3.89 and 3.91 (total 12 H, 4 s), 4.20 (2 BB Hz), 6.8 9
(4H,m), 7.1 (2 H, br)and 7.2 (1 H, br, OH) (Found: C, 67.3; H, 7.0;
N, 5.8. CH (N, Oy requires C, 66.94; H, 7.44; N, 5.78).
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