
30 JUNE 2006 1 SPECIFICATION GERANYL COMPOUNDS 5 Technical Field This
invention relates to novel geranyl compounds or  mevalonic acid derivatives,
and to their utilization as antitumor  agents. 10 Background Art Many
geranyl compounds having 1,5-diene structure are  present in vivo, and are
known as in vivo precursors of substances  having polyene structure and
exhibiting various physiological  



activities. These substances having 1,5-diene structure and polyenes 15
derived therefrom invariably start from mevalonic acid and  biosynthesized.
I noticed, as such geranyl compounds having 1,5-diene  structure, geranic
acid or geranylamine, and furthermore mevalonic  acid which is the base for
biosynthesis of polyenes, synthesized 20 various derivatives of geranic acid
or geranylamine and mevalonic  acid and investigated their physiological
activities, in particular,  antitumor activity and toxicity, and have come
to complete the  present invention. 25 Disclosure of the Invention This
invention provides geranyl compounds represented by the  



following formulae (I-1), (1-2) or (1-3): 30 35 30 JUNE 2006 2 5 10 R3
CH2OHCOOH NH in which RI stands for CONH-CH2 CONH-CHz 



HO CHZOH OH H I I OH HO I---f OH OH I H NHCO- , H NHCO 15 20 or R2 stands
for a residual group remaining after removing all  carboxyl groups present
in a carboxylic acid selected from the group  consisting of malic acid,
citric acid, succinic acid, fumaric acid,  2-oxoglutaric acid, pyruvic acid,
p-pyruvoaminobenzoic acid, retinoic 25 acid, tyrosine, cysteine, glutamic
acid and serine, and where hydroxyl  



or amino group(s) are present in the residual group, they may  optionally be
protected by acyl (e.g., lower alkanoyl) or  benzyloxycarbonyl group(s), m
is 1, 2 or 3,  30 n is 0, l or 2, m + n showing the number of carboxyl
groups which are  present in said carboxylic acid, and R3 stands for
p-hydroxyphenyl or mercapto group. The invention also provides mevalonic
acid derivatives  35 represented by the following formula (1-4): 30 JUNE
2006 3 



5 0 OH in which R4 stands for -CH2OH or -CH3. 10 Those geranyl-sugar
derivatives of above formula (I-1) include  the following five compounds:
N-geranylglucuronamide 0  11  C-NH 15 (1) 20 N-geranylgalacturonamide 



0  I C-NH (2) 25 H OH CH3 NH-C-CH 2 C-CH 2CH2 OH  11 1 OH
N-galactosylgeranamide  



CH2OH 30 (3) 35 30 JUNE 2006 4 5 CHZOH N-glucosylgeranamide HO 0 CH2C-NH 



and  to N-fucosegeranamide (4) (5) 15 0 NH OH 0 The geranylamide derivatives
of above formula (1-2) include,  for example, the following compounds. 20
N,N'-digeranylmalic diamide 



0  11  C-HN HO-C-H  I 25 30 0 O-acetyl-N-geranylmalic monoamide 0  11  C-OH



I CH3 C-O-C-H 0 CH2 -C-NH (6) (7) 0 30 JUNE 2006 5
O-acetyl-N,N'-digeranylmalic diamide 0  11  C-NH  



I 5 CHZC-O-C-H  0 CH2 -C-NH 11 0 10 15 20 25 30 N,N',N"-trigeranylcitric
triamide 0  



ii CHZ C-NH HO-C-C-NH 0 N-geranylsuccinic monoamide CH2 -C-NH  0
H02CCH2CH2C-NH  0 N,N'-digeranylsuccinic diamide NH-C-CHZCHZC-NH II II  



0 0 N,N'-digeranylfumaric diamide (8) (9) (10) (12) 35 30 JUNE 2006 6
N-geranylfumaric monoamide 0 5 



10 15 20 11  H C-NH  C=C HO2C H N,N'-digeranyl-2-oxoglutaric diamide 0  11
NH-C-CH2CH2C-C-NH  II II  



O O N-geranylpyruvamide CH-C-C-NH  11 11 O O
N-geranyl-p-pyruvoaminobenzamide CH3 C-C-NH  11 11 O O 25 tyrosine
geranylamide 30 HO-k\ /)-CH2C 



H-C-NH I  NH2 N-acetyltyrosine geranylamide (13) (14) (15) (16) (17) 30 JUNE
2006 7 0  



11 HO--(\ //-CH 2C H-C-NH I  NH-CCH3 11 5 0 (18) Cysteine geranylamide 10 0
11 HSCH2 CH-C-NH  



H2N Glutamic digeranyldiamide 15 0  11 NH-C- CH2CH2Cn-U-IVM  0 NH2 serine
geranylamide 20 0  11 HOCH2CH-C-NH  



I H2N NH-C  11  O (19) (20) (21) and  25 N-geranyl retinamide  30 Also the
geranylamid  



include the following two com  N-geranoyltyrosine  35 (22) . e derivatives
of above formula (1-3)  pounds: 30 JUNE 2006 8 5 and 10 



HO-\ /)-CH2CHC02H NH N-geranoylcysteine  2H HSCH2 HC-CO i  NH (23) (24) The
mevalonic acid derivatives of above formula (1-4) include,  15 for example,
the following: N-glucosylmevalonamide 



20 HO y--f" OH CH 3 NH-C-CH2 C-CH2CH2OH  0 OH 25 30 and
N-galactosylmevalonamide  CH2OH OH CHs NH-C-CH 2- 11 1 



0 OH N-fucosemevalonamide (25) (26) 35 30 JUNE 2006 9 HO (27) 5 OH CHs
NH-C-CHZ C-CHzCH20H 



0 OH Among the compounds of the formula (I-1), those of the  formulae (1)
and (2) can be prepared by, for example, subjecting 10 geranylamine to an
amidation reaction with reactive derivatives (e.g.,  mixed acid anhydride,
active ester, halide or the like) of glucuronic  acid or galacturonic acid
whose hydroxyl group(s) are protected with  acyl group(s) (e.g., acetyl). Of
the compounds of the formula (I-1), those of the formulae (3)  15 to (5) can
be prepared by, for example, subjecting reactive derivatives  of geranic
acid (e.g., mixed acid anhydride, active ester, halide or the  like) to an
amidation reaction with galactosamine, glucosamine or  fucosamine. 



Said amidation reaction can be conducted following the  20 conventional
method of amidation reaction in the field of peptide  chemistry, normally in
an adequate inert organic solvent (e.g.,  tetrahydrofuran, chloroform,
N,N-dimethylformamide,  dichloromethane or the like) or in water, under
cooling down to about  0C or heating up to about 60C, preferably at about 0C
to room 25 temperature. The use ratio of geranylamine to a reactive
derivative of  gulcuronic acid or galacturonic acid whose hydroxyl group(s)
are  protected is not strictly limited, but it is normally preferred to use
the  geranylamine within a range of 1-2 moles, per mole of the reactive 30
derivative. 



The use ratio of galactosamine, glucosamine or fucosamine to a  reactive
derivative of geranic acid is again not strictly limited, but  normally it
is preferred to use galactosamine, glucosamine or  fucosamine within a range
of 1-2 moles, per mole of the reactive 35 derivative. 




