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HAIR-GROWING AGENT 

BACKGROUND OF THE INVENTI.QN 

5 This invention ·relates to a hair-growing (restoration) 

agent and a carnitine derivative having a hair-growing 

action. 

..,..-~ 

As energy required :e_.qi}.i: .,growth of hair, there has generally 
. . 

10 been.used ATP which is generated by metabolism of glucose 

· through :g:t,'yq'.olysis system and a TCA cycle. However, in 
·•. . •'·.,Ii'~·~··· .. ' 

. -.°::"1!:: ·<irtl.1e patt"~-~n alopecia, phosphofructokinase (PFKase) which 
. 1"::'•. ··,·· .. ..... 

,, ·3 one of enz~s: ·catalyzing glycolysis system is prohibit-
. '""•'."" . 

. ~: .. "by. male -hormones to cause a state that supply of energy 

~<S' :::~:::::d~rt, there have been known hair tonics con-
taining pentadecanoic acid monoglyceride and a pelargonic 
acid ester or a heptadecanoic acid ester of carnitine (3-

20 carboxy-2-hyd~oxypropyltrimethylammonium hydroxide, intra­

molecular salt) as an active ingredient (Japanese Patent 

Publications No. 41363/1988 and No. 45533/1994). Also, 

there has been known a hair tonic containing a straight 

aliphatic mon~valent.alcohol having odd-numbered carbon 

25 chain (5 to 25) length as an active ingredient (Japanese 

\ 

-~' 



---- -----..----------=-----

- '2 -

Patent Publication No. 41364/19-88). Further, in Japanese 

Provisional Patent Publication· No. 199905/1989, it has been 

described that y-trialkylammonium-p-hydroxybutyrate· 

chloride (carnitine·hydrochloride) has a hair-nourishing 

5 action. 

On the other hand, in Japanese Provisional Patent Publica­

tion No. 339218/1993, there have been disclosed carnitine 

derivatives such as undecanoyl-L-carnitine undecyl ester 

10 chloride ((R)-2-undecanoyloxy-3-undecyloxycarbonylpropyl)­

trimethylammonium chloride) . It has been described that 

these compounds have antibacterial actions, but there is no 

description regarding a hair-growing action. In Japanese 

Provisional Patent Publ~cation No. 339219/1993, it has been 

15 described that the same compounds as described in Japanese 

Provisional Patent Publication.No. 339218/1993 have anti­

fungal actions, but there is no description regarding a 

hair-growing action. Further, in Japanese Provisional 

Patent Publication No. 167262/1~80, it has been described 

20 that propionylcarnitine isopropyl ester and isobutyryl­

carnitine isobutyl ester are use~ul as an agent for curing 

myocardial low constriction, but there is no description 

regarding a hair-growing action. 

25 

30 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an excel­

lent hair-growing (restoration) agent containing a 

carnitine derivative as an active ingredient. 

That is, the present invention relates to a hair-growing 

(restoration) agent which comprises a carnitine derivative 

represented by the formula (I) : 
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. x.-. (I) 

wherein Rl to R3 each represent an alkyl group having 

1 to 6 carbon atoms; R4 represents an aliphatic acyl 

group having 3 to 31 carbon atoms which may be substi­

tuted; Rs represents an alkyl ~roup having 3 to 31 

carbon atoms which may be substituted, or an alke~yl 

group having 3 to 31 carbon atoms which may be substi­

tuted; and x- represents an anion of a pharmaceutical­

ly acceptable acid, 

as an active ingredient. 
• 

The carnitine derivative (I) of the present invention has 

an excellent hair-growing action as compared with ·a conven-

15 tional hai~-growing (restoration) agent and therefore is 

useful as a hair-growing (restoration) agent. 

DESCRIPTIQN OF THE PREFERRED EMBOPIMENTS 

20 In the following, the present inventipn is explained in 

detail. 

As a specific example of the carnitine derivative (I) which 

is the active ingr~dient of the present invention, the 

25 alkyl group having 1 to 6 carbon atoms of R1 to R3 includes 

methyl group, ethyl group, propyl group, butyl group, 

pentyl group or hexyl group; the aliphatic acyl group 

having 3 to 31 carbon atoms of R4 includes propionyl group, 

butyryl group, isobutyryl group, crotonoyl group, rneth-

30 acryloyl group, valeryl group, isovaleryl group, pivaloyl 

group, hexanoyl group, 4-rnethyivaleryl group, sorbinoyl 

group, heptanoyl group, oct~noyl group, 2-propylvaleryl 

group, nonanoyl group, decanoyl group, undecanoyl group, 
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"""'· ~ 10-undecenoyl group, dodecanoyl group, tridecanoyl group, 

tetradecanoyl group, pentadecanoyl gro~p, hexadecanoyl 

group, heptadecanoyl group, octadecanoyl group, oleoyl 

group, elaidoyl group, · linoleoyl group, linolenoyl group, 

5 nonadecanoyl group, 2,6,10,14-tetramethylpentadecanoyl 

group, icosanoyl group, 3,7,11,15-tetramethylhexadecanoyl 

group, arachidoyl group, heneicosanoyl group, docosanoyl 

group, tricosanoyl group, tetracosanoyl group, pentacosan­

oyl group, hexacosanoyl group, heptacosanoyl group, octa-

10 cosanoyl group, nonacosanoyl group, triacontanoyl group or 

hentriacontanoyl group; the alkyl group having 3 to 31 

carbon atoms of Rs includes propyl group, isopropyl group, 

butyl group, isobutyl group, 1-methylpropyl group, 1,1-

dimethylethyl group, pentyl group, 1-methylbutyl group, 2-.. 
15 methylbutyl group, 3-methylbutyl group, 1,1-dimethylpropyl 

group, 1,2-dimethylpropyl group, 2,2-dimethylpropyl group, 

1-ethylpropyl group, 2-ethylpropyl group, hexyl group, 

isohexyl group, 1-methylpentyl group, 2_-methylpentyl group, 

3-methylpentyl group, 1-ethylbutyl group, 2-ethylbutyl 

20 · group, 1,1-dimethylbutyl group, 1,2-dimethylbutyl group, 

1,3-dimethylbutyl group, 2,2-dimethylbutyl group, 2,3-

dimethylbutyl group, 3,3-dimethylbutyl group, 1-ethyl-1-

methylpropyl group, l-ethyl-2-methylpropyl group, 2-ethyl-

1-methylpropyl group, 2-ethyl-2-methylpropyl group, 1-

25 methyl-2-ethylpropyl group, 1, 1, 2-trimethyl.propyl group, 

1,2,2-trimethylpropyl group, heptyl group, octyl group, 2-

propylpentyl group, nonyl group, decyl group, un~ecyl 

.group, dodecyl group, tridecyl group, tetradecyl group, 

pentadecyl group, hexadecyl group, heptadecyl group, 

30 octadecyl group, nonadecyl group, icosyl group, heneicosyl 

group, docosyl group, tricosyl group, tetracosyl group, 

pentacosyl group, hexacosyl group, heptacosyl group, 

octacosyl group, nonacosyl group, triacontyl group or 

hentriacontyl group, the alkenyl group having 3 to 31 

35 carbon atoms of Rs includes 2-propenyl group, 1-methyl­

ethynyl group, 10-undecenyl group, 14-pentadecenyl group, 
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3,7,11,15-tetramethyl-2-hexadecenyl group, 20-heneicosenyl 

group or 30-hentriacontenyl group; and the anion of a 

pharmaceutically acceptable acid of x- includes chloride, 

acetate, citrate, nicotinate, nitrate, sulfonate or 

salicylate. 

The substituent of R4 or Rs alkoxycarbonyl 

group having 2 to 7 carbon atoms such as methoxycarbonyl 

group, ethoxycarbonyl group, propyloxycarbonyl group, 

10 isopropyloxycarbonyl group, butyloxycarbonyl group, iso­

butyloxycarbonyl group, pentyloxycarbonyl group, 3-methyl­

butyloxycarbonyl group, hexyloxycarbonyl group, isohexyl­

oxycarbonyl group, heptyloxycarbonyl group and 5-methyl­

hexyloxycarbonyl group. 

15 • 

As a preferred example of the compound (I), there may be 

mentioned compounds in which each of Rl to R3 is methyl 

group; R4 is propionyl group, isobutyryl group, valeryl 

group, hexanoyl group, 4-methylvaleryl group, heptanoyl 

20 group, octanoyl group, 2-propylvaleryl group, nonanoyl 

group, undecanoyl group, 10-undecenoyl group, dodecanoyl 

group, tridecanoyl group, tetradecanoyl ·group,· pentadeca­

noyl group, hexadecanoyl group, heptadecanoyl group, 

linoleoyl group or 3-ethoxycarbonylpropionyl group; and Rs 

25 is propyl group, isobutyl group, pentyl group, 1-ethyl­

propyl group, 1-methylbutyl group, 2-methylbutyl group, 

isohexyl group, heptyl group, 2-propylpentyl group, nonyl 

group, decyl group, undecyl group, dodecyl group, tridecyl 

group, tetradecyl group, pentadecyl group, heneicosyl 

30 group, 10-undecenyl group, 3-ethoxycarbonylpropionyl group 

or 12-hydroxydodecyl group. Among them, particularly 

preferred are compounds in which R4 is propionyl group, 

isobutyryl group, valeryl group, hexanoyl group, 4-methyl­

valeryl group, heptanoyl group, 2-propylvaleryl group, 

35 nonanoyl group, undecanoyl group, 10-undecenoyl group, 

tridecanoyl group, tetradecanoyl group, pentadecanoyl 

/ 
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group, hexadecanoyl group, heptadecanoyl group or linoleoyl 

group; and Rs is propyl group, pentyl group, 2-methylbutyl 

group, isohexyl groµp, heptyi group, nonyl group, decyl 

group, undecyl group, dodecyl group, tridecyl group, tetra-

s decyl group, pentadecyl group, heneicosyl group or 10-

undecenyl group. 

As a more preferred example of the compound (I), there may 

be mentioned compounds in which R4 is propionyl group, 

10 isobutyryl group, valeryl group, 4-methylvaleryl group, 

hexanoyl group, heptanoyl group, undecanoyl group, 10-

undecenoyl group, tridecanoyl group or pentadecanoyl group; 

and Rs is propyl group, pentyl group, 2-methylbutyl group, 

heptyl group, nonyl group, undecyl group, dodecyl group, 

15 tridecyl group, tetradecyl group or peneadecyl group. 

Among compounds (I) in which R4 is an U:nsubstittited alipha­

tic acyl group having 3 to 31 carbon atoms and Rs is an 

unsubstituted alkyl group having 3 to 31 carbon atoms or an 

20 . unsubstituted alkenyl group having 3 to 31 carbon atoms, 

other preferred compounds are those in which the sum of the 

carbon number of R4 and the carbon number of Rs is 6 to 34, 

particularly 14 to 26. As a specific combination of the 

carbon number of R4 and the carbon number of Rs, there may 

25 be mentioned, for example, (1} in the case of the sum of 

the carbon numbers being 6, a combination that the carbon 

number of R4 is 3 and the carbon number of Rs is 3; (2) in 

the case of the sum of the carbon numbers being 8, a combi­

nation that the carbon number of R4 is 5 and the carbon 

30 number of Rs is 3; (3) in the case of the sum of the carbon 

numbers being 12, a combination that the carbon number of 

R4 is 5 and the carbon number of Rs is 7; (4} in the case 

of the sum of the carbon numbers being 14, a combination 

that the carbon number of R4 is 3 and the carbon number of 

35 Rs is 11 or a combination that the carbon number of R4 ~s 

11 and the carbon number of Rs is 3; (5) in the case of the 
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sum of the carbon numbers being 15, a combination that the 

carbon number of R4 is 4 and the carbon number of Rs is 11; 

(6) in the case of the sum of the carbon numbers being 16, 

a combination that the carbon number of R4 is 3 and the 

5 carbon number of Rs is 13, a combination that the carbon 

number of R4 is 5 and the carb.on number of Rs is 1·1, a 

combination that the carbon number of R4 is 7 and the 

carbon number of Rs is 9, a combination that the carbon 

number of R4 is 11 and the carbon number of Rs is 5 or a 

10 combination that the carbon number o·f R4 is 13 and the 

carbon number of R5 is 3; (7) in the case of the sum of the 

carbon numbers being 17, a combination that the carbon 

number of R4 is 4 and the carbon number of.RS is 13, a 

combination that the carbon number of R4 is 5 and the 
• 

15 carbon number of Rs is 12 or a combination that the carbon 

.number of R4 is 6 and the carbon number of Rs is 11; (8) in 

the case of the sum of the carbon numbers being 18, a 

combination that the carbon number of R4 is 3 and the 

carbon number of Rs is 15, a combination that the carbon 

20 number of R4 is 4 and the carbon number of Rs is 14, a 

combination that the carbon number of R4 is 5 and the 

carbon number of Rs is 13, a combination that the carbon 

number of R4 is 6 and the carbon number of Rs is 12, .a 

combination that the carbon number of R4 is 7 and the 

25 carbon number of Rs is 11, a combination that the carbon 

number of R4 is 9 and the carbon number of Rs is 9, a 

combination that the carbon number of R4 is 11 and the 

carbon number of Rs is 7, a combination that the· carbon 

number of R4 is 13 and the carbon number of Rs is 5 or a 

30 combination that the carbon number of R4 is 15 and the 

carbon number of Rs is 3; (9) in the case of the sum of the 

carbon numbers being 19, a combination that the carbon 

number of R4 is 4 and the carbon number of Rs is 15, a 

combination that the carbon number of R4 is 6 and the 

35 carbon number of Rs is 13, a combination that the carbon 

number of R4 is 8 and the carbon number of Rs is 11, a 
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combination that the carbon number of R4 is 11 and the 

carbon number of Rs is 8, a combination that the carbon 

number of R4 is 13 ~nd the carbon number of Rs is 6, a 

combination that the carbon number of R4 is 15 and the 

5 carbon number of Rs is 4 or· a combination that the carbon 

number of R4 is 16 and the carbon number of Rs is 3; (10) 

in the case of the sum of the carbon numbers being 20, a 

combination that the carbon number of R4 is 5 and the 

carbon number of Rs is 15, a combination that the carbon 

10 number of R4 is 7 and the carbon number of Rs is 13, a 

combination that the carbon number of R4 is 9 and the 

carbon.number of Rs is 11, a combination that the carbon 

number 9f R4 is 11 and the carbon number of Rs is 9 or a 

combination that the carbon number of R4 is 13 and the 
• 

15 carbon number of Rs is 7; (11) in the case of the sum of 

the carbon numbers being 21, a combination that the carbon 

number of R4 is 8 and the carbon number of Rs is 13, a 

combination that the carbon number of R4 is 16 and the 

carbon number of Rs is 5 or a combination that the carbon 

20 number of R4 is 18 and the carbon number of Rs is 3; (12) 

in the case of the sum of the carbon numbers being 22, a 

combination that the carbon number of R4 is 11 and the 

carbon number of Rs is 11, a combination that the carbon 

number of R4 is·? and the carbon number of Rs is 15 or a 

25 combination that the carbon number of R4 is 13 and the 

carbon number of Rs is 9; (13) in the case of the sum of 

the carbon numbers being 23, a combination that the carbon 

number of R4 is 8 and the carbon number of Rs is 15; (14) 

in the case of the sum of the carbon numbers being 25, a 

30 combination that the carbon number of R4 is 13 and the 

carbon number of Rs is 12, a combination that the carbon 

number of R4 is 14 and the carbon number of Rs is 11 or a 

combination that the carbon number of R4 is 16 and the 

carbon number of Rs is 9; (15) in the case of the sum of 

35 the carbon numbers being 26, a combination that the carbon 

number of R4 is 13 and the carbon number of Rs is 13 or a 
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combination that the carbon number of R4 is 15 and the 

carbon number o.f Rs is 11; (16) in the case of the sum of 

the carbon numbers being 27, a combination that the carbon 

number of R4 is 16 and the carbon number of Rs is 11; (17) 

in the case of the sum of the carbon numbers being 28, a 

combination that the carbon number of R4 is 15 and the 

carbon number of Rs is 13, a combination that the carbon 

number of R4 is 17 and the carbon number of Rs is 11 or a 

combination that the carbon number of R4 is 16 and the 

carbon number of Rs is 12; (18) in the case of the sum of 

the carbon numbers being 30, a combination that the carbon 

number of R4. is 15 and the carbon number of Rs is 15; and 

(19) in the case of the sum of the carbon numbers being 34 

a combination that the carbon number of R4.is 13 and the 

15 carbon number of Rs is 21, respectively: These unsubsti-

tuted R4 and Rs may be substituted. 

Other preferable compounds are those in which each of Rl to 

R3 is an alkyl group having 1 to 6 carbon atoms, R4 is an 

20 aliphatic acyl group having 4 to 31 carbon atoms, Rs is an 

alkyl group having 11 to 31 carbon atoms. Other preferable 

compounds are those in which the aliphatic acyl group of R4 

or the alkyl group of.RS.is a branched aliphatic acyl group 

~aving 4 to 15 carbon atoms or a branched alkyl group 

25 having 4 to 15 carbon atoms. As to a preferable branched 

aliphatic acyl group or a preferable branched alkyl group, 

there may be mentioned an aliphatic group or an alkyl group 

which have a branched methyl group. Moreover, those in 

which the methyl group branches off from a even-numbered 

30 position of carbon chain are _more preferable. Furthermore, 

those in which the even-numbered position of carbon chain 

is the position neighboring the terminal carbon atom are 

most preferable. 

35 In the carnitine derivative (I) which is the active ingre­

dient of the present invention, as the aliphatic acyl group 
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of R4, there may be mentioned those in which whose carbon 

numbers are even or odd, those which are straight or 

branched, or those which are saturated or unsaturated, 

respectively. As the alkyl group or the alkenyl group of 

5 Rs, there may be mentioned t'hose in which whose carbon 

numbers are even or odd, those which are straight or 

branched, respectively. 

The carrtitine derivative (I) according to the present 

10 invention includes optical isomers based on an asymmetric 

carbon atom at 2-position of carnitine (3-carboxy-2-

hydroxypropyltrimethylammonium hydroxide, intramolecular 

salt) and an asymmetric carbon atom existing at Rl, R2, R3, 

R4 or Rs, and mixtures thereof. Among them, a compound in .. 
15 which asymmetric carbon atom at 2-position of carnitine is 

R configuration is particu~arly preferred from the point of 

a pharmaceutical effect. 

In the present invention, a preferred carnitine compound 

20 (I) may. include those in which 

25 

30 

35 

(1) each of Rl to R3 is methyl group; R4 is pentadecanoyl 

group and Rs is undecyl group; 

(2)- each of Rl ·to R3 is methyl group; R4 is 4-methylvaleryl 

group and Rs is undecyl group; 

(3) each of Rl to R3 is methyl group; R4 is valeryl group 

and Rs is tridecyl group; 

(4) each of Rl to R3 is methyl group; R4 is propionyl group 

and Rs is undecyl group; 

(5) each of Rl to R3 is methyl group; R4 is tridecanoyl 

group and Rs is pentyl group; 

( 6) each of Rl to R3 is methyl group; R4 is heptanoyl group 

and Rs is nonyl group; 

(7) each of Rl to R3 i$ methyl group; R4 is heptanoyl group 

and Rs is tridecyl group; 

(8) each of Rl to R3. is methyl group; R4 is undecanoyl 

group and Rs is pentyl group; 
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( 9) each of Rl to R3 is methyl group; R4 is valeryl group 

and Rs is undecyl group; 

( 10) each of Rl to R3 is methyl group; R4 is undecanoyl 

group and RS is heptyl group; 

5 (11) each of Rl to R3 is methyl group; R4 is tridecanoyl 

group and RS is heptyl group; 

(12). each of Rl to R3 is methyl group; R4 is isobutyryl 

group and RS is tridecyl group; 

(13) each of Rl to R3 is methyl group; R4 is propionyl 

10 group and RS is tridecyl group; 

(14) each of Rl to R3 is methyl group; R4 is 4-methyl-

valeryl group and Rs is dodecyl group; 

(15) each of Rl to R3 is methyl group; R4 is 4-methyl-

valeryl group and Rs is tridecyi group; 
• 

15 ( 16) each of Rl to R3 is methyl group; R4 is isobutyryl 

group and Rs is tetradecyl g~oup; 

(17) each of Rl to R3 is methyl group; R4 is valeryl group 

and Rs is pentadecyl group; 

( 18) each of Rl to R3 is methyl group; R4 is propionyl 

20 group and RS is pentadecyl group; and 

(19) each of Rl to R3 is methyl group; R4 is hexanoyl group 

and Rs is undecyl group. 

The hair-growing (restoration) agent of the present inven-

25 tion can be applied in various forms such as a hair tonic, 

a hair lotion, ~air cream, shampoo and a conditioner 

according to a conventional method. In addition to the 

carnitine derivative which is the active ingredient of the 

present invention, materials which are generally used for 

30 these hair-growing (restoration) agents may be formulated 

into these hair-growing (restoration) agents. For example, 

distilled water, alcohols, polyvalent alcohols, a surfac­

tant and fats and oils may be formulated as a base materi­

al, and further there can be formul_ated simultaneously 

35 materials which have been formulated in known hair-growing 

(restoration) agents, such as vitamins, hormones, a vasodi-
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later, amino acids, an antiphlogistic, a skin function~ 

accelerating agent and a cuticle-dissolving agent. 

The amount of the active ingredient of the present inven-

5 tion to be formulated is nob particularly limited, and the 

active ingredient may be formulated in a suitable amount 

depending on the amounts and kinds of other formulated 

materials such as a base material. In general, the amount 

is suitably about 0.1 to 2 % by weight based on the total 

10 amount formulated. 

15 

The carnitine derivative (I) of the present invention can 

be prepared by, for example, condensing a compound repre­

sented by the formula (II) : 
• 

. x- (II) 

wherein Rl, R2, R3 and R4 have the same meanings as 

described above, 

20 and a compound represented by the formula (III) : 

25 

30 

(III) 

wherein Y represents a halogen atom; and Rs has the 

same meaning as described above. 

Also, the carnitine derivative (I) of the present invention 

can be prepared by, for example, condensing a compound 

represented by the formula (II) : 

. x- , (II) 
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wherein Rl, R2, R3 and R4 have the same meanings as 

described above, 

or a reactive derivative thereof having reactivity at 

carboxyl group and a _compound represented by the formula 

5 (IV) : 

10 

(IV) 

wherein Rs has the same meaning as described above. 

The condensation of the compound (II) and the compound 

(III) and the condensation of the reactive derivative of 

the compound (II) and the compound (IV) can be suitably 

carried out in a suitable solvent (e.g., dimethylformamide, 

15 tetrahydrofuran, methylene chloride, ethyl acetate and 
• 

acetonitrile) in the presence or absence of an acid accept-

or (e.g., an alkali metal hydroxide, an alkali metal 

carbonate, an alkali metal hydrogen carbonate, N,N-dialkyl­

aniline, pyridine, N-alkylmorpholine and a tri-lower alkyl-

20 amine) at 0 to 60 ·c. 

The condensation of the compound (II} and the compound (IV} 

can be carried out suitably in the same solvent as describ­

ed in the above condensations in the presence· or absence of 

25 a condensing agent (e.g., N,N'-dicyclohexylcarbodiimide, N­

cyclohexyl-N'-morpholinocarbodiimide and -N-ethyl-N'-(3-di­

methylaminopropyl) carbodiimide) at -30 to 30 ·c. 

As the reactive derivative of the compound (II}, there may 

30 be used a corresponding acid halide, mixed acid anhydride 

or active ester. 

If desired; the carnitine derivative (I} of the present 

invention thus obtained may be reacted with, for example, 

35 an alkali metal salt (e.g., sodium salt and potassium salt} 

of a pharmaceutically acceptable acid to convert x- into an 

anion of other pharmaceutically acceptable acid. 
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~ The starting compound {II) can be prepared by reacting a 

carnitine derivative represe·nted by the formula (V) : 

5 

10 

(V) 

wherein Rl, R2 and R3 have the same meanings as 

descr.ibed above, 

with a carboxylic acid compound represented by the formula 

(VI) : 

(VI) 

wherein R4 has the same meaning as ~escribed above, 

according to a conventional method, for example, in the 

15 same manner as in the above condensation. 

In the present specification, as a preferable example of an 

alkyl group having 1 to 6 carbon atoms, there may be 

mentioned an alkyl group having 1 to 4 carbon atoms, 

20 particularly methyl group; as a preferable example of an 

alkyl group having.3 to 31 carbon atoms, there may be 

mentioned an alkyl group having 3_to 21 carbon atoms, 

part~cularly an alkyl group having 3 to 15 carbon atoms; as 

a preferable example of an alkenyl group having 3 to 31 

25 carbon atoms, there may be mentioned an alkeny~ group 

having 3 to 21 carbon atoms,· particularly an alkenyl group 

having 3 to 15 carbon atoms; as a preferable example of an 

aliphatic acyl group having 3 to 31 carbon atoms, there may 

be mentioned an alipnatic acyl group having 3 to 18 carbon 

particularly an aliphatic acyl group having 3~to 15 · 
· oh 

atoms; and as a preferable example of an alkoxy 

carbon 

there may be mentioned an alko~xy group having ~ to :IF-
2... E: 

atoms. ~ 

35 Further, in the present specification, as the anion of the 
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-~ pharmaceutically acceptable acid, there may be mentioned, 

for example, chloride, acetate, citrate, nicotinate, 

nitrate, sulfonate and salicylate. Among them, chloride, 

nicotinate, nitrate and sulfonate are preferred, and chlo-

5 ride, nicotinate and nitrate are particularly preferred. 

EXAMPLES. 

The present invention is described in detail by referring 

10 to Examples. 

Test example 1 (Hair-growing action on shaved mouse) 

(Method) 
• 

15 

Backs of 10 male C3H/HeN mice (6 weeks old) per group were 

shaved by an electric hair clipper and then a safety razor 

'3 days before application of samples was initiated. 0.1 ml 

of an ethanol solution containing 2 % (w/v) or 0.5 % (w/v) 

20 of each sample or ethanol (control group) was applied to a 

shaved portion once a ~ay for 30 days at 5 successive days 

a week after the mice became 7 weeks· old. 

The hair-growing action was evaluated by scoring hair-

25 growing degrees based on the following 6 ranks. 

0: No growth of hair is observed. 

1 : Hard hair is grown at less than 25 % of a shaved 

portion. 

30 2: Hard hair is grown at 25 % to less than 50 % of a 

shaved portion. 

3: Hard hair is grown at 50 % to less than 75 % of a 

shaved portion. 

4: Hard hair is grown at 75 % to less than 100 % of a 

35 shaved portion. 

5: Hard hair is grown at 100 % of a shaved portion. 
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(Results) 

The results are shown in the·following Table 1 (using 2 % 

solution of each sample) and Table 2 (using 0.5 % solution 

5 of each sample), respective~y. 

Table 1 

Example No. *l Hair-growing score (average 
value, after 30 days) 

Control 2. o*2 

1 4.6 

3 4.6 

8 4.1 

9 5.0 
• 

11 5.0 

12 5.0 

13 3.4 

14 5.0 

19 3.7 

22 5.0 

24 4.9 

25 5.0 

30 5. 0 . 

35 5.0 

39 ·3. 9 

41 4.9 

42 4.4 

43· 5.0 

44 5.0 

10 *l: showing a sample prepared in the respective Examples 

described below 

*2: the average value obtained by carrying out the above 

test 5 times in the case of Control 



:.. 

5 

- 17 -

Table 1 (Contd) 

Example No. *l Hair-growing score (average 
value. after 30 davsl 

46 5.0 

47 4.9 

48 4.4 

49 4.1 

51 5.0 

53 5.0 

54 4.8 

55 4.4 

56 4.2 

58 4.2 . 
62 3.9 

63 4.3 

64 4.0 

*1: . showing a sample prepared in the respective Examples 

described below 

Table 2 

Example No. *l Hair-growing score (average 
value. after 30 davs) 

Control 2. 0*2 

15 4.0 

16 4.3 

17 4.4 

18 5.0 

23 4.8 

26 4.7 

10 *1: showing a sample prepared in the respective Examples 

described.below 

*2: the average value obtained by carrying out the above 

test 5 times in the case of Control 
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Table 2 (Contd) 

Example No. *l Hair-growing score (average 
value, after 30 davs> 

27 4.6 

28 4.9 

29 5.0 

31 3.8 

32 4.6 

33 4·. 5 

36 4.7 

37 4.3 

38 5.0 

52 3.6 
• 

65 4.6 

66 3.9 

67 3.8 

70 3.5 

74 4.4 

76 3.8 

77 3.8 

80 4.0 

*l: showing a sample prepared in the respective Examples 

5 described below 

Example 1 

Triethylamine (0.53 ml, 3.81 mmol) and 1-bromotridecane 

10 (5.0 g, 19.0 mmol) were added successively to a suspension 

of (R)-(3-carboxy~2-tridecanoyloxypropyl)trimethylammonium 

chloride {1.5 g, 3.81 mmol) in 30 ml of dimethylformamide, 

and the mixture was stirred for 23 hours at 50 to 60 ·c 
under argon atmosphere. The solvent of the reaction mix-

15 ture was removed under reduced pressure. To the residue 

was added 20 ml of diethyl ether, and the mixture was 
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stirred at room temperature. Thereafter, the precipitates 

were collected by filtration, washed with diethyl ether, 

and dried to give 2.5 g of crude (R)-(2-tridecanoyloxy-3-

tridecyloxycarbonylpropyl)trimethylammonium bromide as a 

5 colorless solid. To 2.5 g of the product thus obtained was 

added 50 ml of water, and the mixture was stirred for 1 

hour at room temperature and then extracted with tetra­

hydrofuran-ethyl acetate (1 : 1) . To the extracted organic 

layer were added 100 ml of a saturated saline solution and 

10 30 ml of water, and the mixture was stirred for 18 hours at 

room temperature. Thereafter, the organic layer was 

collected, washed with a saturated saline solution and then 

water, and the solvent was removed under reduced pressure. 

The residue was azeotroped with ethyl acetate and then 

15 dried at room temperature under reduced pressure to afford 

1.75 g of a crude desired product. The product obtained 

was recrystallized from ethyl acetate to provide 1.58 g of 

(R)-(2-tridecanoylpxy-3-tridecyloxycarbonylpropyl)tri-

methylammonium chloride as colorless crystals. 

20 

m.p.: 146 to 147 ·c 
IR (Nujol) cm-1: 1735, 1725 

NMR (CDCl3) S: 0.88 (6H, t, J=6.8Hz), 1.26 (38H, b:i:: s), 

1.55 to 1.65 (4H, m), 2".31 to 2.36 (2H, m), 2.80 (lH, dd, 

25 J=17, 5.9Hz), 2.85 (lH, dd, J=17, 6.8Hz), 3.52 (9H, s), 

4.01 to 4.13 (3H, m), 4.32 (lH, br d), 5.64 to 5.71 (lH, m) 

Example 2 

30 By processing (R)-(3-carboxy-2-pentadecanoyloxypropyl)tri­

methylammonium chloride in the same manner as described in 

Example 1, (R)-(2-pentadecanoyloxy-3-tridecyloxycarbonyl­

propyl)trimethylammonium chloride was obtained. 

35 m.p.: 153 to 154 ·c 
IR (Nujol) cm-1: 1760, 1740, 1730 
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NMR (CDCl3) 8: 0.88 (6H, t, J=6.8Hz), 1.26 (42H, br s), 

1.55 to 1.65 (4H, rn), 2.30 to 2.36 (2H,· rn), 2.80 (lH, dd, 

J=17, 6.0Hz), 2.85 (lH, dd, J=l7, 6.8Hz), 3.53 (9H, s), 

4.03 to 4.12 (3H, rn), 4.34 (br d),_ 5.64 to 5.71 (lH, rn) 

Example 3 

Under ice cooling, oxalyl chloride (l.41 g, 11.1 rnrnol) was 

added dropwise to a suspension of (R)-(3-carboxy-2-penta-

10 decanoyloxypropyl)trirnethylarnrnonium chloride (2 g, 4.74 

mrnol) in 10 ml of methylene chloride, and the mixture was 

then stirred for 2.5 hours at room temperature. After the 

solvent of the mixtur·e was removed under reduced pressure, 

the residue was azeotroped with toluene (15 ml x 2) to give . 
15 crude acid chl6ride as a colorless solid. To a solution of 

the acid chloride in 10 ml of methylene chloride was added 

dropwise 1-undecanol (1.49 ml, 7.2 rnrnol) under argon atmos­

phere while ice cooling. After the reaction mixture was 

stirred for 2.5 hours under ice cooling and then stirred 

20 for 30 minutes at room temperature, and the solvent was 

removed. To the residue was added 60 ml of diethyl ether, 

. and the mixture was stirred for 15 minutes at room tempera­

ture. The precipitates were collected by filtration, 

washed with diethyl ether and then dried to give 2.62 g of 

25 a crude des·ired product as a colorless solid. To 2 .·62 g of 

the product obtained was added 50 ml of water, and the 

mixture was stirred for 1 hour at room temperature and .then 

extracted with tetrahydrofuran-ethyl acetate (1 : 1) . The 

solvent of the extracts. was removed under reduced pressure, 

30 and the residue was azeotroped with ethyl acetate. There­

after, the residual solid was recrystallized from aceto­

nitrile to afford 2.0 g of (R)-(2-pentadecanoyloxy-3-

undecyloxyc~rbonylpropyl)trirnethylarnrnoniurn chloride as 

colorless crystals. 
·1 

35 

m.p.: 152 to 153 ·c 
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IR (Nujol) cm-1: 1760, 1740, 1730 

NMR (CDCl3) S: 0.88 (6H, t, J=6.7Hz), 1.26 (38H, br s), 

1.54 to t.66 (4H, ~), 2.30 to 2.36 (2H, m), 2.80 (lH, dd, 

J=l7, 5.9Hz), 2.85 (lH, dd, J=17, 6.7Hz), 3.53 (9H, s), 

5 4.03 to 4.11 (3H, m), 4.34 (br d), 5.64 to 5.71 (lH, m) 

Examples ·4 and 5 

By pro~essing corresponding starting compounds in the same 

10 manner as described in Example 3, the compounds'shown in 

the following Table 3 were obtained. 

• 
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Table 3 

CH2COOR5 . 

I . 
Exam- 4 

fHOR CH3 . x-
ple 
No. CH2- N+~ CH3 

CH3 

R4 RS x- Phvsical orooerties 
m.p.: 156 to 157 ·c 
IR (Nujol) cm-1: 

1740, 1730 
NMR (DMSO-d6) a: 0.85 
(6H, t, J=6.7Hz), 
1.24 (46H, br S), 

4 -CO(CH2)13CH3 -(CH2)14CH3 c1- 1.45 to 1.60 (4H, m), 
2.22 to 2.40 (2H, m), 
2.73 (lH, dd, J==l 6, 
5. 7H.z), 2.79 ( lH, dd, 
J=16, 6.0Hz), 3.10 
(9H, s) , 3.67 (lH, br 
d), 3.80 (lH, dd, 
J==14, 8.4 Hz), 4.02 
(2H, t, J=6.4Hz), 
5.46 to 5.53 (lH. m) 
m.p.: 148 to 149 ·c 
IR (Nujol) cm-1: 

1760, 1740, 1730 -· NMR (CDCl3) a: 0.88 
<~ (6H, t, J=6. 7Hz), 

1.26 (42H, br s), 

5 -CO (CH2) 15CH3 -(CH2)10CH3 c1- 1. 55 to 1. 65 -(4H, m), 
2.30 to 2.36 (2H, m), 
2.80 (lH, dd, J=17, 
6.lHz), 2.85 (lH, dd, 
J=17, 6.6Hz), 3.53 
(9H, s) , 4.01 to 4.13 
(3H, m), 4.34 (lH, br 
d), 5. 64 to 5.71 (lH, 
m> 
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Example 6 

To a suspension of (R)-(2-pentadecanoyloxy-3-tridecyloxy­

carbonylpropyl)trimethy'iarnmonium chloride (1.5 g, 2.48 

5 mmol) obtained in Example 2 ·and sodium nicotinate (3.0 g, 

20.7 mmol) in 30 ml of tetrahydrofuran-ethyl acetate (1 : 

1) was added 15 ml of water, and the mixture was stirred 

for 46.5 hours at room temperature. After the organic 

layer was separated and washed with 10 ml of water, the 

10 solvent was removed under reduced pressure, and the residue 

was azeotroped with ethyl acetate. The residual oily 

product was dissolved in 20 ml of diethyl ether, and t_he 

insoluble mate_rials were removed by filtration. After 

diethyl ether was removed under reduced pressure, the 

15 residue was dried to give 1.62 g of (R)-(2-pentadecan­

oyloxy-3-tridecyloxycarbonylpropyl)trimethylarnmonium 

nicotinate as a colorless solid. 

rn.p.: 62 to 68 ·c 
20 IR (Nujol) crn-1: 1740, 1610 

NMR (CDCl3) .a: 0.88 (6H, t, J=6. 7Hz), 1~26 (42H, br s), 

1.56 to 1.63 (4H, rn), 2.25 to 2.31 (2H, m), 2.77 (lH, dd, 

J=17, 5.7Hz), 2.82 _(lH, dd, J=l7, 6.9Hz), 3.49 .(9H, s), 

3.97 to 4.18 (3H, m), 4.35 (lH, br d), 5.63 to 5.71 (lH, 

25 rn), 7.25 (lH, dd, J=7.7, 4.8Hz), 8.30 (lH, dt, J=7.7, 

1.8Hz), 8.56 (lH, ·rn), 9.23 (lH, br s) 

Examples 7 to 11 

30 By processing corresponding starting compounds in the same 

manner as described in Example 1 or 3, the compounds shown 

in the following Table 4 were obtained. 
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Exarn­
p le 
No. 

7 

8 

9 

-CO(CH2)9CH3 
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Table 4 

. x-

Phvsical orooerties 
m.p.: 158 to 159 ·c 
IR (Nujol} cm-1: 

1760, 1740, 1730 
NMR (CDCl3) S: 0.88 
(6H, t, J=6.7Hz), 
1.26 (40H, br s), 

c1- 1.54 to 1.6~ (4H, m}, 
2.30 to 2.36 {2H, m}, 
2.80 (lH, dd, J=l7, 
5 . 9 Hi) I 2 . 8 5 ( 1 H' dd, 
J=17, 6.6Hz), 3.53 
(9H, s), 4.03 to 4.11 
(3H, m), 4 .34 (lH, br 
d), 5.64 to 5.71 (lH, 
m) 
m.p.: 135 to 136 ·c 
IR (Nujol) cm-1: 

1730, 1720 
NMR (CDClJ) S: 0.88 
(6H, t, J=6.7Hz), 
1.26 (30H, br s), 

c1- 1.54 to 1.65 (4H, m), 
2.31 to 2.36 (2H, m), 
2.80 (lH, dd, J=17, 
5.8Hz}, 2.86 (lH, dd, 
J=17, 6.7Hz), 3.52 
(9H, s), 4.01 to 4.13 
(3H, m), 4.32 (br d), 
5.64 to 5.71 (lH. m) 
m.p.: 145 to 147 ·c 
IR (Nujol) cm-1: 

1730, 1720 
NMR (CDCl3) S: 0.88 
(6H, t, J=6.7Hz), 1.26 
(36H, brs), 1.54to 

c1- 1.65 (4H, m), 2.30 to 
2.36 (2H, m), 2.80 
(lH, dd, J=17, 6.0Hz), 
2.85 (lH, dd, J=l7, 
6. 7Hz), 3.52 (9H, s), 
4.01 to 4.13 (3H, m), 
4.32 (lH, br d), 5.64 
to 5.71 (lH. m) 
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Table 4 (Contd) 

. x-

Phvsical orooerties 
m.p.: 153 to 154 ·c 
IR (Nujol) cm-1: 

1750, 1740, 1730' 
NMR (CDCl3) 8: 0.88 
(6H, t, J=6.7Hz), 
1 . 2 6 ( 4 2H, br s) , 
1. 54 to 1. 65 (4H, m), 
2.31 to 2.36 (2H, m), 
2.80 (lH, dd, J=17, 
5.8H~), 2.86 (lH, dd, 
J=l7, 6.7Hz), 3.49 
(9H, s), 4.01 to 4.11 
(3H, m) , 4. 28 ( lH, br 
d) , 5. 64 to 5. 71 ( lH, 
m) 
m.p.: 55 to 65 ·c 
IR (Neat) cm-1: 

2920, '2840, 1740 
·NMR (CDCl3) S: 0.85 to 
0.90 (6H, m), 1.26 (26H, 
m), 1.55 to 1.65 (4H, 
m), 2.34 (2H, t, J=7.7 
Hz), 2.80 to 2.90 (2H, 
m), 3.51 (9H, S)~ 4.00 
to 4.10 (3H, m), 4.33 
(lH, d, J=14Hz), 5.60 to 
5. 70 llH. m) 

By processing (R)-(2-tridecanoyloxy-3-tridecyloxycarbonyl­

propyl)trimethylammonium chloride obtained in Example 1 in 

the same manner as described in Example 6, (R)-(2-trideca­

noyloxy-3-tridecyloxycarbonylpropyl)trimethylammonium 

10 nicotinate was obtained as an oily product. 

IR (Neat) cm-1: 2920, 2840, 1740 

NMR (CDCl3) 8: 0.88 (6H, t, J=7 .OHz), l.·26 (38H, s), 1.55 
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to 1.65 (4H, m); 2.28 (2H, t, J=7.3Hz), 2.76 (lH, dd, 

J=S.5, 17Hz), 2.85 (lH, dd, J=7.3, 17Hz), 3.46 (9H, s), 

4.00 to 4.20 (3H, m), 4.34 (lH, d, J=14Hz), 5.65 to 5.68 

(lH, m), 7.20 to 7.25 (lH, m), 8.31 (lH, dt, J=7.8, l.9Hz), 

8.56 (lH, dd, J=l.1, 4.6Hz),· 9.22 (lH, s) 

. Examples 13 and 14 

By processing corresponding starting compounds in the same 

10 manner as described in Example 1 or 3, the c~mpounds shown 

in the following Table 5 were obtained. 

Exam­
ple 
No. 

13 

14 

Table 5 

• 
. x-

Physical properties 
IR (Neat) .cm-1: 1740 
NMR (CDCl3) 5:·0.94 (3H, 
t, J=7.4Hz), 1.15 (3H, t, 
J=7.5 Hz), 1.65 (2H, tq, 
J=6.8, 7.4Hz), 2.38 (2H, 
q, J=7.6Hz), 2.80 (lH, 
dd, J=17, 6.0Hz)., 2.88 
(lH, d.d, J=l7, 6.7Hz), 
3.53 (9H, s), 4.05 (2H, 
t, J= 6.7Hz), 4.09 (lH, 
d.d, J= 14, 8.9Hz), 4.34 
(lH, d, J=13Hz), 5.65 to 
5.75 (lH, m) 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 5: 0.88 (3H, 
t, J=6.9Hz), 1.15 (3H, 
t, J=7.5 Hz), 1.26 (16H, 
br s), 1.55 to 1.65 (2H, 
m), 2.38 (2H, q, J= 7.5 
Hz), 2.79 (lH, d.d, J=17, 
6.0 Hz), 2.87 (lH, dd, 
J=17, 6.6 Hz), 3.53 (9H, 
s), 4.00 to 4.10 (3H, 
m), 4.32 (lH, d, J=14 
Hz), 5.65 to 5.75 (lH, 
m) 
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Example 15 

By processing (R)-(3-carboxy-2-propionyloxypropyl)tri­

methylammonium chloride and 1-bromoundecane in the same 

5 manner as described in Example 1 (-except for using a satu­

rated aqueous sodium nitrate solution in place of a satu­

rated saline solution and changing the reaction time to 20 

minutes}, (R}-(3-undecyloxycarbonyl-2-propionyloxypropyl)­

trimethylammonium nitrate was obtained. 

10 

_m.p.: 68 to 70 ·c 
IR (Nujol) cm-1: 1740 

NMR (CDCl3) a: 0.88 (3H, t, J=6.9Hz), 1.14 (3H, t, 

J=7.5Hz), 1.25 (16H, br s), 1.55 to 1.65 (2H, m), 2.39 (2H, 
• 

15 q, J=7.5Hz), 2.75 (lH, dd, J=17, 5.9Hz), 2.82 (lH, dd, 

J=l7, 6.7Hz), ·3.35 {9H, s), 4.00 to 4.10 (4H, m), 5.60.to 

5. 70 (lH, m) 

20 

Example 16 

By processing (R)-(3-carboxy-2-propionyloxypropyl)tri­

methylammonium chloride and 1-bromotridecane in the same 

manner as described in Example 1 (except for using a 

saturated aqueous sodium nitrate solution in place of a 

25 saturated saline solution) , (R)....; (2-propionyloxy-3-tri­

decyloxycarbonylpropyl) trimethylammonium nitrate was 

obtained. 

m.p.: 79 to 80 ·c 
30 IR (Nujol) cm-1: 1740 

NMR (CDCl3) a: 0.88 {3H, t, J=7.0Hz), 1.14 (3H, t, J=7.3 

Hz), 1.26 (20H, br s), 1.55to1.65 (2H, m), 2.39 (2H, q, 

J=7.3Hz), 2.75 (lH, dd, J=17, 5.9Hz), 2.82 (lH, dd, J=17, 

6.6Hz), 3.35 (9H, s), 4.00 (2H, d, J=5.1Hz), 4.00 to 4.10 

35 (2H, m), 5. 60 to. 5. 70 (lH, m) 
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~ Example 17 

By processing (R)-(3-carboxy-2-propionyloxypropyl)tri­

methylammonium chloride and 1-pentadecanol in the same 

5 manner as described in Example 3 (except for treating the 

extract with an aqueous sodium nitrate solution), (R)-(2-

propionyloxy-3-pentadecyloxycarbonylpropyl)trimethyl­

ammonium nitrate was obtained. 

10 m.p.: 83.5 to 84.5 ·c 
IR (Nujol) cffi-1: 1740 

NMR (CDCl3) S: 0.88 (3H, t, J=7.0Hz), 1.14 (3H, t, J=7.6 

Hz), 1. 26 (24H, br s), 1. 55 to 1. 65 (2H, m), 2. 39 (2H, q, -

J=7.7Hz),_ 2.75 (lH, dd, J=17, 5.9Hz), 2.82 (lH, dd, J=17, 
• 

15 6.6Hz), 3.35 (9H, s), 4.00 to 4.10 (4H, m), 5.60 to 5.70 

( lH, m) 

Examples 18 to 26 

20 By processing corresponding starting compounds in the s~me 

manner as described in Example 1, 3 or 15, the compounds 

shown in the following Table 6 were obtained. 
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19 
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Table 6 

x-

x-

Phvsical orooerties 
m.p.: 106 to 110 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 
(3H, t, J=7.0Hz), 
1.17 (6H, d, J=7.0 
Hz), 1. 26 (20H, br 

No3- s), 1.5.5 to 1.65 (2H, 
. m), 2.59 (lH, sept, 

J=7 . OHz) , 2 . 7 4 ( lH, 
dd, J=17, 5.5Hz), 

Cl-:-

2. 82• (lH, dd, J=l 7, 
6.6Hz), 3.35 (9H, s), 
4.00 to 4.10 (4H, m), 
5.60 to 5.70 (lH. m) 
IR (Neat) cm-1: 1740 
NMR (CDCl3) 8: 0.91 
(3H, t, J=7.0Hz), 
0.93 (3H, t, J= 7.0 
Hz), 1.25 to 1.39 
(2H, m), 1.54 to 1.71 
(4H, m), 2. 35 (2H, t, 
J=7. OHz), 2. 81 {lH, 
dd, J=17, 5.9Hz), 
2.89 (lH, dd, J=17, 
6.3Hz), 3.48 (9H, s), 
4.00 to 4.08 (3H, m), 
4.26 (lH, br d), 5.65 
to 5. 72 ClH. m) 

IR (Neat) cm-1: 1740 
NMR (CDCl3} 8: 0.89 
(3H, t, J=7.0Hz), 
0.91 (~H, t, J=7.3 
Hz), 1.20 to 1.40 
(lOH; rn), 1. 50 to 
1. 65 (4H, m), 2 .35 
·(2H, t, J=7.3Hz), 
2.79 (lH, dd, J=l8, 
5 . 8 Hz ) I 2 . 8 7 ( 1 HI dd I 
J=l7, 6.6Hz), 3.53 
(9H, s), 4.00 to 4.10 
(3H, rn), 4. 33 ( lH, d, 
J=14Hz), 5.60 to 5.70 
( lH. m) 
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Table 6 (Contd) 

. x-

Physical properties 
m.p.: 49 to 53 ·c 
IR (Nujol) an-1: 1740 
NMR (CDCl3) S: 0.88 (3H, 
t, J=6.8Hz), 0.91 (3H, 
t, J=7.3 Hz), 1.27 to 
1.43 (14H, m), 1.54 to 
1.65 (4H, m), 2.35 (2H, 
t, J=7.6Hz), 2.76 (lH, 
dd, J=l7, 5.7Hz), 2.81 
(lH, .dd, J=17, 6.6Hz), 
3.34 (9H, s), 3.94 to 
4.13 (4H, rn), 5.-62 to 
5.69 (lH, m) 

IR (Neat) an-1: 1740 
NMR (CoCl3) S: 0.88 (3H, 
t, J=7.0Hz), 0.91 (3H, 
t, J=7.3 Hz), 1.20 to 
1.40 (18H, m), 1.50 to 
1.70 (4H, rn), 2.34 (2H, 
t, J=7.1Hz), 2.79 (lH, 
dd, J=17, 6.0Hz), 2.87 
(lH, dd, J=17, 6.7Hz), 
3.52 (9H, s), 4.00 to 
4.10 (3H, m), 4.31 (lH, 
d, J=l4Hz), 5.60 to 5.70 
(lH, m) 

m.p.: 61 to ·64 ·c 
IR (Nujol) an-1: 1740 
NMR (CDCl3) S: 0.88 (3H, 
t, J=6.7Hz), 0.91 (3H, 
t, J=7.3 Hz), 1.26 to 
1.40 (18H, m), 1.54 to 
1.64 (4H, m), 2.35 (2H, 
t; J=7.5Hz), 2.76 (lH, 
dd, J=17, 5.8Hz) ,. 2.81 
(lH, dd, J=17, 6.6Hz), 
3.35 (9H, s), 3.94 to 
4.13 (4H, m), 5.62 to 
5. 70 (lH, m) 
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Table 6 (Contd) 

Phvsical properties 
m.p.: >60 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.7Hz), 0.91 (3H, 
t, J=7.3 Hz), 1.20 to 
1.40 (20H, m), 1.54 to 
1.64 (4H, m), 2.32 to 
2.37 (2H, m), 2.80 (lH, 
dd, J=l7, 5.9 Hz), 2.85 
(lH, .dd, J=l 7, 6. 7Hz) , 
3.53 (9H, s), 4.03 to 
4.12 (3H, m), 4.31 (lH, 
br d), 5.64 to 5.71 (lH, 
m) 
IR (Neat) cm~l: 1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.7Hz), 0.91 (3H, 
t, J=7.3 Hz), 1.20 to 
1.39 (22H, m), 1.54 to 
1.64 (4H, m), 2.35 (2H, 
t, J=7.5Hz), 2.75 to 
2.91 (2H, m), 3.52 (9H, 
s), 4.01 to·4.13 (3H, 
m), 4.28 (lH, br d), 
5.64 to 5.71 (lH, m) 
m.p.: 68 to 70 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 
(3H, t, J=6.7Hz), 0.91 
(3H, t, J=7.3Hz}, 1.20 
to 1.40 (22H, m), 1.54 
to 1.66 (4H, rn}, 2.35 
(2H, t, J=7.5Hz}, 2.76 
(lH, dd, J=17, S.8Hz}, 
2.81 (lH, dd, J=l7, 6.7 
Hz), 3.34 (9H, s), 3.96 
to 4.13 (4H, m), 5.61 to 
5.69 (lH, m) 
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Example 27 

By processing (R)-(3-carboxy-2-pentanoyloxypropyl)tri­

methylammonium chloride and 1-bromotridecane in the same 

5 manner as described in Example 1 (except for using a 

saturated aqueous sodium sulfonate solution in place of a 

saturated saline solution), (R)-(3-tridecyloxycarbonyl-2-

pentanoyloxypropyl) t·rime~hylammonium hemisulfonate was 

obtained. 

10 

m.p.: >57 ·c 
IR (Nujol) cm-1: 1740 

NMR (CDCl3) S: ·0.88 (3H, t, J=6.9Hz), 0.90 (3H, t, 

J=7.3Hz), 1.26 to 1.38 (22H, m), .1.50 to 1.61 (4H, m), 2.29 

15 (2H, t, J=7.6Hz), 2.83 (lH, dd, J=17, 7.~Hz), 3.08 (lH, dd, 

J=17, 4.5Hz), 3.44 (9H, s), 3.76 (lH_, dd, J=14, 9.6Hz), 

3.95 to 4.03 (2H, m), 4.51 (lH, br d), 5.69 to S.77 (lH, m) 

Examples 28 to 74 

20 

By processing corresponding starting compounds in the same 
. -

manner as described in Example 1, 3, 6, 15, 17 or 27, the 

compounds shown in the following Table 7 were obtained. 



Exam­
pl e 
No. 

28 

29 

30 
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Table 7 

. x-

Physical properties 
m.p.: 75 to 77 ·c 
IR (Nujol) an-1: 1740 
NMR (CDCl3) 8: 0.88 
(3H, t, J=6.9Hz), 0.91 
(3H, t, J=7.2Hz), 1.26 
(26H, br s), 1.55 to 
1.65 (4H, m), 2.35 
(2H, t, J=7.3Hz), 2.75 
(lH, dd, J=17, 5.7Hz), 
2.~2 (lH, dd, J=17, 
6.7Hz), 3.34 (9H, s), 
3.95 to 4.10 (4H, m), 
5.60 to 5.70 (lH, m) 
m.p.: 46 to so ·c 
IR (Nujol) an-1: 1740 
NMR (CDCl3) 8: 0.88 
(3H, t, J=6.9Hz), 0 .. 89 
(3H, t, J=6.8Hz), 1.26 
(20H, br s), 1.55 to 
1.65 (4H, m), 2.34 
(2H, t, J=7.3Hz}, 2.75 
(lH, dd, J=17, 5.8Hz), 
2.82 (lH, dd, J=17, 
6.7Hz), 3.34 (9H, s), 
3.95 to 4.10 (4H, m), 
5.60 to 5.70 (lH, m) 
IR (Nujol} an-1: 1740 
NMR (COCl3) 8: 0.89 
(6H, d, J=8.3Hz), 0.85 
to 0.90 (3H, m), 1.26 
(16H, br s), 1 .. 45 to 
1.65 (SH, m), 2.30 to 
2.40 (2H, m), 2.79 
(lH, dd, J=17, 5.9Hz), 
2.87 (lH, dd, J=17, 
6.7Hz), 3.53 (9H, s), 
4.00 to 4.10 (3H, m), 
4.34 (lH, d, J=13Hz), 
5.60 to 5.70 (lH, m) 



Exam­
ple 
No. 

31 

32 

33 

- 34 -

Table 7 (Contd) 

x-

Phvsical nronerties 
m.p.: S8 to 60 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) S: 0.86 to 
0.91 (9H, m), 1.26 
(16H, br s), 1.46 to 
1.66 (SH, m), 2.32 to 
2.38 (2H, m), 2.76 
(lH, dd, J=l7, S.8Hz), 
2.81 (lH, dd, J=17, 
6.7Jiz), 3.35 (9H, s), 
3.93 to 4.13 (4H, m), 
S.62 to 5.70 (lH. m) 
m.p.: 67 to 69 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) S: 0.86 to 
0.91 (9H, m), 1.26 
(18H, br s), 1.46 to 
1.65 (SH, m), 2.32 to 
2.38 (2H, m), 2.76 
(lH, dd., J=17, S.7Hz), 
2.81 (lH, dd, J=17, 
6.7Hz), 3.3S (9H, s), 
3.94 to 4.13 (4H, m), 
S.62 to 5.69 (lH. m) 

m.p.: -64 to 67 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) S: 0.88 
(3H, t, · J=6·.-9Hz) , 0. 90 
(6H, d, J=6.2 Hz), 
1.26 (20H, br s), 1.45 
to 1.65 (SH, m}, 2.35 
(2H, t, J=7.3Hz), 2.7S 
(lH, dd, J=l7, S.9 
Hz), 2.82 (lH, dd, 
J=17, 6.8Hz), 3.35 
(9H, s), 3.95 to 4.10 
(4H, m), 5.60 to S.70 
(lH. m) 



Exam­
ple 
No. 

34 

35 

36 

-CO(CH2)5CH3 

-CO(CH2)5CH3 

- 35 -

Table 7 (Contd) 

x-

c1-. 

- (CH2) gCH3 

. x-. 

Phvsical orooerties 
IR (Neat) cm-1: 1740 
NMR (CDCl3) 8: 0.86 
to 0.93 (6H, m), 1.26 
to 1.36 (lOH, m), 
1.55 to 1.66 (4H, m), 
2.31 to 2.36 (2H, m}, 
2.80 (lH, dd, J=17, 
5.9Hz}, 2.86 (lH, dd, 
J=17, 6.6Hz), 3.52 
(9H, s), 4.02 to 4.13 
(3H, ·m), 4 .32 (lH, br 
d}, 5;64 to 5.72 (lH, 
m} 
IR (Neat) cm-1: 1740 
NMR (CDCl3} 8: 0.86 
to 0.91 (6H, m}, 1.21 
to 1.36 (18H, m), 
1.55 to 1.65 (4H, m}, 
2.31 to 2.36 (2H, m), 
2.79 (lH, dd, J=17, 
5.9Hz), 2 .86 (lH, dd, 
J=17, 6.6Hz), 3.52 
(9H, s), 4.01 to 4.11 
(3H, m), 4.31 (lH, br 
d) , 5. 64 to 5. 71 ( lH, 
m) 

:i:n.p.: >34 ·c 
IR (Neat} cm-1: 1740 
NMR (CDCl3) 8: 0.86 
to 0.91 (6H, m), 1.27 
to 1.29 (18H, m), 
1.58 to 1.62 (4H, m), 
2.35 (2H, t, J=7.6 
Hz ) ' 2 . 7 6 ( 1 HI dd' 
J=17, 5.8Hz), 2.81 
(lH, dd, J=17, 6.7 
Hz), 3.34 (9H, s), 
3.93 to 4.13 (4H, m), 
5.62 to 5.70 (lH. m) 



Exam­
ple 
No. 

- 36 -

Table 7· (Contd) 

. x-

Phvsical orooerties 
m.p.: 42 to 47 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.85 
to 0.90 (6H, m), 1.26 
(22H, br s), 1.55 to 
1. 75 (4H, m), 2 .34 
(2H, t, J=7.3Hz), 
2.75 (lH, dd, J=17, 
5 . 8 Hz ) I 2 . 8 2 ( 1 H I dd, 
J=17, 6.6Hz), 3.34 
(9H, s), 3.95 to 4.10 
(4H, m), 5.60 to 5.70 
( lH. m) 
m.p.: 56 to 57 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.86 
to 0.91 (6H, m), 1.26 
to 1.29 (26H, m), 
1. 55 to 1. 65 ( 4H, m) , 
2.35 (2H, t, J=7.6 
Hz), 2.76 (lH, dd, 
J=l7, 5.7Hz), 2.80 
(lH, dd, J=17, 6.6 
Hz), 3.34 (9H, s), 
3.94 to 4.13 (4H, m), 
5. 62 to 5. 69 llH. m) 
m.p.: >65 ·c 
IR (Nujol) cm-1:· 

1740 
NMR (CDCl3) 8: 0.85 
to 0.91 (6H, m), 1.26 
to 1.29 (30H, m), 
1.55tol.65 (4H, m), 
2.31 to 2.36 (2H, m), 
2.74 to 2.91 (2H, rn), 
3.52 (9H, s), 4.01 to 
4.13 (3H, m), 4.31 
(lH, br d), 5.64 to 
5.71 (lH, m) 



Exam­
ple 
No. 

40 

41 

42 
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Table 7 (Contd) 

x-

. x-

Phvsical orooerties 
m.p.: >120 ·c 
IR (Nujol) cm-1: 

1740, 1735 
NJ)1R. (CDCl3) a: 0.88 (6H, 
t, J=6.6Hz), 1.26 (30H, br 
s), 1.56 to 1.61 (4H, m), 
2. 27 (2H, t, J=7. 6Hi) , 
2 .. 83 (lH, d.d, J=17, 7.3 
Hz), 3.11 (lH, d.d, J=17, 
4.8H~), 3.47 (9H, s), 3.76 
(lH, d.d, J=14, 9.3Hz), 
3.93 to 4.05 (2H, m), 4.66 
(lH, br d), 5.70 to 5.78 
(lH. m) 

m.p.: 45 to 60 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) S: 0.88 
(6H, t, J=7 .OHz), 1.27 
(22H, br s), 1. 55 to 
1. 65 ( 4H, m) , 2. 33 
(2H, t, J=7.6Hz), 2.79 
(lH, dd, J=17, 5.8Hz), 
2.87 (lH, dd, J=l7, 
6.7Hz), 3.51 (9H, s), 
4.00 to 4.10 (3H, m), 
4. 33 ( lH, d, J=14Hz) , 
5. 60 to 5. 70 tlH. m) 

rn.p.: >60 ·c 
IR (Neat) cm-1: 1740 
NMR (CDCl3) S: 0.88 
(6H, t, J=6.7Hz), 1.27 
(26H, brs), l.54to 
1.65 (4H, m), 2.30 to 
2 .35 (2H, m), 2 .80 
(lH, dd, J=17, 5.9Hz), 
2.85 (lH, dd, J=l7, 
6. 7 Hz) , 3 . 53 ( 9H, s) , 
4.01 to 4.13 (3H, rn), 
4.34 (lH, br d), 5.64 
to 5.71 (lH. m) 
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Table 7 (Contd) 

CH2COOR3 . 

I 
Exam- fHOR4 CH3 . x-
ple CH2-N~~ CH3 No. 

CH3 

R4 RS x- Phvsical orooerties 
IR (Neat) cm-1: 1735 
NMR (CDCl3) l>: 0.88 
(3H, t, J=6.7Hz), 
0.93 (3H, t, J=7.4 
Hz), 1.26 (14H, br 
s) , 1.55 to 1.71 (4H, 

43 -CO(CH2)9CH3 -(CH2)2CH3 c1- m)' 2.33 (2H, t, J= 
7.5Hz), 2.80 (lH, dd, 
J=17, 5.6Hz), 2.87 
(lH,. dd, J=17, 6.2 
Hz), 3.53 (9H, s) , 
4.01 to 4.10 (3H, m)' 
4.34 (lH, br d), 5.65 
to 5.72 (lH. m) 
IR (Neat) cm-1: 1745 
NMR (CDCl3) l>: 0.86 
to 0.93 (6H, m)' 1.26 
to 1.34 (18H, m)' 
1.55 to 1.67 (4H, m)' 
2.30 to 2.36 (2H, m)' 

44 -CO(CH2)9CH3 -(CH2)4CH3 c1- 2.80 (lH, dd, J=l7, 
5.9Hz), 2.86 (lH, dd, 
J=17, 6.6Hz), 3.51 
(9H, s)' 4.01 to 4.11 
(3H, m), 4.31 (lH, br 
d) , 5.64 to 5.71 (lH, 
m> 
m.p.: 61 to 63 ·c 
IR (Nujol) cm-1: 

1740 
NMR (CDCl3) S: 0.88 
(3H, t, J=7.0Hz), 
0.91 (3H, t, J=6.8 

-45 -CO(CH2)9CH3 -(CH2)4CH3 N03- Hz), 1.26 (18H, br 
s) , 1.55 to 1.65 ( 4H, 
m), 2.34 ( 2H,. t I J= 
7.0Hz), 2.75 (lH, dd, 
J=l 7, - 5 . 7 Hz) , 2.82 
(lH, dd, J=17, 6.7 
Hz) , 3.34 (9H, s) , 
3.95 to 4.15 ( 4H, m), 
5.60 to 5.70 ( lH. m) 
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Exam­
ple 
No. 

46 

47 

48 -CO(CH2)9CH3 

- 39 -

Table 7 (Contd) 

x- Phvsical oronerties 
IR (Neat) cm-1 : 

1740 
NMR (CDCl3} 8: 0.85 to 
0.95 (9H, m}, 1.10 to 
1.80 (19H, rn), 2.32 
(2H, t, J=7.2Hz}, 2.80 
(lH, dd, J=17, 5.4Hz}, 
2.88 (lH, dd, J=17, 
6.0Hz), 3.52 (9H, s), 
3.85 to 4.00 (2H, m)", 
4 :00 c1H, dd, J=14, 
8.8Hz), 4.36 (lH, d, 
J=l5Hz), 5.60 to.5;70 
(lH. m} 

m.p.: >65 ·c 
IR (Nujol) crn-1: 

1740, 1730 
NMR (CDCl3) 8: 0. 85 to 
0.91 (6H, rn), 1.26 to 
1.34 (22H, rn), 1.55 to 
1.66 (4H, m), 2.30 to 
2.36 (2H, rn), 2.80 
(lH, dd, J=17, 5.9Hz), 
2.86 (lH, dd, J=17, 
6.6Hz), 3.51 (9H, s), 
4.02 to 4.11 (3H, rn), 
4.31 (lH, br d), 5.64 
to 5. 71 ClH. rn} 
rn.p.:. >65 ·c 
IR (Neat) crn-1: 
1740 
NMR (CDCl3) 8: 0.88 
(6H, t, J=6.7Hz), 1.26 
(26H, br s), 1.54 to 
1.64 (4H, rn), 2.30 to 
2.35 (2H, rn), 2.80 
(lH, dd, J=17, 5.9Hz), 
2.85 (lH, dd, J=17, 
6.7Hz), 3.53 (9H, s), 
4.01 to 4.13 (3H, rn), 
4.33 (lH, br d), 5.64 
to 5.71 (lH. m} 



Exam­
pl e 
No. 

49 

50 

51 
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Table 7 (Contd) 

.. x-

Phvsical oronerties 
m.p.: 135 to 136 ·c 
IR (Nujol) cm-1: 

1730, 1720 
NMR (CDCl3) S: 0.88 {6H, 
t, J=6.7Hz), 1.26 (30H, 
br s}, 1.54 to 1.65 {4H, 
m}, 2.31 to 2.36 (2H, 
m), 2.80 (lH, dd, J=17, 
5.8Hz), 2.86 (lH, dd, 
J=17,. 6.7Hz), 3.52 {9H, 
s), 4.01 to 4.13 (3H, 
m), 4.32 {lH, br d), 
5.64 to 5.71 {lH, m) 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) S: 0.91 (3H, 
t, ~=7.0Hz), 1.28 (14H, 
br s), 1.55 to 1.65 (4H, 
m), 2.00 to 2.10 (2H, 
m), 2.36 {2H, t, J=7.6 
Hz), 2.79 (lH, dd, J=17, 
5.7Hz), 2.86 {lH, dd, 
J=l7, 6.7Hz), 3.52 (9H, 
s), 4.00 to 4.10 (3H, 
m), 4.34 (lH, d, J=14 
Hz), 4.90 to 5.05 (2H, 
m), 5.60 to 5.70 (lH, 
m), 5.81 (lH, ddt, J=17, 
10, 6. 7Hz) 
IR (Nujol) ern-1: 1740 
NMR (CDCl3) S: 0.88 (3H, 
t, J=6.9Hz), 1.25 to 
1.30 (26H, br s), 1.55 
to 1.65 (4H, m), 2~00 to 
2.10 (2H, m), 2.33 {2H, 
t, J=7.6Hz), 2.78 (lH, 
dd, J=17, 5.9Hz), 2.86 
{lH, dd, J=17, 6.7Hz), 
3.52 (9H, s), 4.00 to 
4.10 (3H, m), 4.32 (lH, 
d, J=14Hz), 4.90. to 5.05 
(2H, rn), 5.60 to 5.70 
{lH, m), 5.81 (lH, ddt, 
J=l 7, 10, 6. 7Hz) 
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p 1 e 
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Table 7 (Contd) 

. x-

Physical properties 
m.p.: 54 to 56 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.9Hz), 0.93 (3H, 
t, J=7.4Hz), 1.26 (18H, 
hrs), 1.55 to 1.70 (4H, 
m), 2.34 (2H, t, J=7.1 
Hz), 2.76 (lH, dd, J=17, 
5.7Hz), 2.83 (lH, dd, 
J=l7~ 6.8 Hz), 3.34 (9H, 
s), 3.95 to 4.10 (4H, 
m), 5.60 to 5.70 (lH, m) 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.9Hz), 0.91 (3H, 
t, J=6.9Hz), 1.20 to 
1.35 (22H, hrs), 1.55 
to 1.65 (4H, m), 2.33 
(2H, t, J=7.2Hz),- 2.79 
(lH, dd, J=l7, 5.9Hz), 
2.87 (lH, dd, J=l7, 6.6 
Hz), 3.52 (9H, s), 4.05 
(lH, d, J=15Hz), 4.08 
(2H, t, J=7.3Hz), 4.34 
(lH, d, J=15Hz), 5.60 to 
5. 70 (lH. m) 

m.p.: 63 to 67 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.89 (3H, 
t, J=7.0Hz), 0.91 (3H, 
t, J=6.8Hz), 1.26 (22H, 
br s), 1.55 to 1.70 (4H, 
m), 2.34 (2H, d, J=7.3 
Hz), 2.75 (lH, dd, J=17, 
5.7Hz), 2.82 (lH, dd, 
J=17, 6.7 Hz), 3.34 (9H, 
s), 3.90 to 4.10 (4H, 
m), 5.60 to 5.70 (lH, m) 



·-----~--------- ---· 

- 42 -

Table 7 (Contd) 

Exam­
ple 
No. 

55 

56 

. x-

Phvsical oronerties 
m.p.: 70 to 75 ·c 
IR (Nujol) an-1: 1740 

- NMR (CDCl3) S: 0. 88 to 
0.90 (6H, m), 1.26 (26H, 
br s), ·1.50 to 1.70 (4H, 
m), 2.33 (2H, t, J=7.5 
Hz}, 2.78 (lH, dd., J=17, 
5.9Hz), 2.86 (lH, dd., J= 
17, 6.7Hz), 3.52 (9H, 
s}, i.OO.to 4.10 (3H, 
m}, 4.34 (lH, d, J=13 
Hz), 5.50 to 5.70 (lH, 
m} 
m.p.: 134 to 136 ·c 
IR (Nujol) an-1: 1740 
NMR (CDCl3) S: 0.88 (6H, 
t, J=7.0Hz}, 1.26 (30H, 
br s), 1.50 to 1.65 (4H, 
m), 2.33 (2H, t, J=7.5 
Hz), 2.78 (lH, dd, J=17, 
5.9Hz), 2.86 (lH, dd., 
J=17, 6.6Hz), 3.53 (9H, 
s), 4.00 to 4.10 (3H, 
m), 4.34 (lH, d, J=14 
Hz), 5.60 to 5.70 (lH, 
ml 
m.p.: 151 to 152 ·c 
IR (Nujol} an-1: 

1730, 1720 
NMR (CDCl3) S: 0.88 (6H, 
t, J=6.7Hz}, 1.26 (54H, 
br s}, 1.55 to 1.65 (4H, 
m), 2.30 to 2.36 (2H, 
m), 2.80 (lH, dd., J=17, 
5.9Hz), 2.85 (lH, dd, 
J=17, 6.6Hz}, 3.52 (9H, 
s}, 4.01 to 4.13 (3H, 
m}, 4.33 (lH, br d), 
5.64 to 5.71 (lH. m) 
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Table 7 (Contd) 

Exam­
ple 
No. 

58 

59 

60 

x-

coo-

. x-

Phvsical oroperties 
m.p.: 119 to 125 ·c 
IR (Nujol) an-1: 1740 
NMR (COCl3) S: 0.88 (6H, 
t, J=6.9Hz), 1.26 (36H, 
s), 1.50 to 1.70 (4H, 
m), 2.33 (2H, t, J=7.6 
Hz), 2.78 (lH, dd., J=l-7, 
6.2Hz), 2.86 (lH, 9d, 
J=17, 6.7Hz), 3.52 (9H, 
s), ~.00 to 4.10 (3H, 
m), 4.33 (lH, d, J=l4 
Hz), 5.60 to 5.70 (lH, 
rn) 
rn.p.: 84 to 86 ·c 
IR (Nujol) an-1: 

1740 
NMR (COCl3) S: 0.88 (3H, 
t, J=6.6Hz), 1.26 (38H, 
br s), 1.55 to 1.65 (4H, 
m), 2.34 (2H, t, J=7.7 
Hz), 2.76 (lH, dd., J=l7, 
5.9Hz), 2.80 (lH, dd., 
J=17, 6.5Hz), 3.34 (9H, 
s), 3.93 to 4.13 (4H, 
m) , 5. 61 to 5. 70 (lH, m) 

IR (Neat) an-1: 
1740, 1600 

NMR (CDCl3) S: 0.88 (6H, 
t, J=6.8Hz), l.25 (38H, 
br s), 1.57 to 1.63 (4H, 
m), 2.25 to 2.31 (2H, 
m), 2.72 to 2.88 (2H, 
m), 3.48 (9H, s), 3.97 
to 4.18 (3H, m), 4.33 
(lH, br d), 5.63 to 5.70 
(lH, m), 7.22 to 7.27 
(lH, rn), 8 .31 (iH, dt, 
J=7.8, 2.0Hz), 8.55 (lH, 
dd, J=4.8, 2.0Hz), 9.22 
(lH, d, J=l. 3 Hz) 
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Table 7 (Contd) 

CH2COOR5. 
I . 

Exam- fHOR4 CH3 . x-
ple 

CH2-N~~ CH3 No. 

CH3 

R4 RS x- Physical properties 
m.p.: - 147 ·c 
IR (Nujol) cm-1: 1735 
NMR (CDCl3) ~: 0.88 {3H, 
t, J=6.6Hz), 0.93 (3H, 
t, J=7 .3Hz), 1.25 (24H, 
br s), 1.54 to 1. 71 (4H, 

61 -CO(CH2)14CH3 -(CH2)2CH3 c1- m), 2 .31 to 2 .36 '(2H, 
m)' 2.81 (lH, dd, J=17, 
5. 9Hz), 2.87 (lH, dd, 
J=17,. 6.6Hz), 3.51 (9H, 
s), 4.01 to 4.10 {3H, 
ffi) I 4.32 (lH, br d), 
5.64 to 5.72 (lH, m) 
IR (Neat) cm-1: 1740 
NMR (CDCl3) ~: 0.88 (3H, 
t, J=6. ?Hz), 0.91 (3H, 
t, J=6.8Hz), 1.26 to 
1.37 (28H, m), 1.55 to 
1.66 (4H; m), 2.27 to 

62 -CO (CH2) 14CH3 -(CH2)4CH3 c1- 2.35 (4H, m), 2.80 (lH, 
dd, J=17, 5.9Hz), 2.86 
(lH, dd, J=17, 6.6Hz), 
3.52 (9H, s), 4.02 to 
4.13 (3H, m), 4.32 (lH, 
br d), 5.64 to 5.71 (lH, 
m) 
m.p.: >80 ·c 
IR (Neat) cm-1: 1740 
NMR {CDCl3) ~: 0.86 to 
0.90 (6H, m), 1.26 (36H, 
br s), 1.55 to 1.65 (4H, 

63 -CO ( CH2) 14 CH3 -(CH2) 9CH3 c1- ffi) I 2.30 to 2.35 {2H, 
m), 2.80 (lH, dd, J=l7, 
5.9 Hz), 2.85 (lH, dd, 
J=l7, 6.6Hz), 3.52 (9H, 
s), 4.01 to 4.13 (3H, 
m), 4.32 (lH, br d), 
5.64 to 5.71 {lH, m) 
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Table 7 (Contd} 

. x-

Phvsical oronerties 
IR (Neat) cm-1: 1740 · 
NMR (CDCl3) 8: 0 .. 89 (3H, 
t, J=7.0Hz), 0.93 (3H, t, 
J=7.4Hz), 1.20 to 1.40 
(14H, m), 1.55 to 1.70 
(4H, m), 2.00 to 2.15 
(4H, m), 2.33 (2H, t, J= 
7.7Hz), 2.77 (2H, t, J= 
5.5 Hz), 2.75 to 2.90 
(2H, m), 3.51 (9H, s), 
4.00to 4.10 (lH, m), 
4.05 (2H, t, J=6.8Hz), 
4.34 (lH, d, J=l4Hz), 
5.25 to 5.40 (4H, m), 
5.60 to 5.70 (lH. m) 
m.p.: 105 to 109 ·c 
IR (Nujol) cm-1: 1730 
NMR (CDCl3) 8: 0.88 
(3H, t, J=6.9Hz), 
1.17 (6H, d, J=7.9 
Hz), 1.26 (22H, br 
s), 1. 55 to 1. 70 (2H, 
m), 2.59 (lH, sept, 
J=7 .0Hz), 2. 74 (lH, 
dd, J=18, 5.6Hz), 
2.82 (lH, dd, J=l7, 
6.6Hz), 3.35 (9H, s), 
4.00 to 4.10 (4H, m), 
5.60 to 5.70 (lH. m) 
IR (Neat) cm-l: 1740 
NMR (CDCl3) 8: 0.88 
(3H, t, J=6.9Hz), 
0.89 (3H, t,.J=7.2 
Hz), 1.18 to 1.66 
(24H, m), 2.35 to 
2.45 (lH, m), 2.80 
(2H, d, J=6.1Hz), 
3.35 (9H, s), 3.98 to 
4.13 (4H, m), 5.54 to 
5. 65 (lH. m) 
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Table 7 (Contd) 

. x-

Phvsical properties 
IR (Neat) cm-l: 
1740 
NMR (CDCl3) 8: 0.80 to 
0.95 (9H, m), 1.26 
(20H, br s), 1.40 to 
1.70 (6H, m), 2.35 to 
2.45 (lH, m), 2.80 
(2H, d, J=5.9Hz), 3.35 
(9H, s), 4.00 to 4.10 
(4.H, m), 5.55 to 5.65 
(lH, m) 

IR (Neat) cm-1 : 
1740 
NMR (CDCl3) 8: 0.87 
(6H, t, J=7.5Hz), 0.88 
(3H, t, J=7 .OHz), 1.26 . 
(18H, br s), 1.46 to 
1.66 (6H, m), 2.34 
(2H, t, J=7.6Hz), 2.78 
(lH, dd, J=17, 5.8Hz)°, 
2.82 (lH, dd, J=l7, 
6.5Hz), 3.35 (9H, s), 
3.95 to 4.06 (2H, m), 
4.71 to 4.79 (lH, m), 
5.62 to 5.70 (lH, m) 
IR (Neat) cm-l: 

1740 
NMR (CDCl3) 8: 0.85 to 
0.95 (6H, m), 1.21 
(3H, d, J=6.2Hz), 1.26 
(20H, br s), 1.40 to 
1.60 (4H, m), 2.34 
(2H, t, J=7.4Hz), 2.65 
to 2.85 (2H, m), 3.35 
(9H, s), 3.90 to 4.10 
(2H, m), 4.85 to 4.95 
(lH, m), 5.60 to 5.70 
(lH, rn) 
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Table 7 (Contd) 

. x-

R4 Rs x- Physical Properties 
m.p.: 60 to 62 ·c 
IR (Nujol) cm-1: 

1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.7Hz), 0.93 (3H, 
t, J=7.4Hz), 1.25 (22H, 

70 -CO(CH2)13CH3 -(CH2)2CH3 N03- br s), 1.54 to 1.71 (4H, 
m), 2.34 (2H, t, J=7.6 
Hz), 2. 77 (lH, dd, J=l 7, · 
5.7Hz), 2.82 (lH, dd, 
J=l7, 6.7Hz), 3.34 (9H, 
s), 3.93 to 4.10 (4H, 
m). 5.62 to 5.70 (lH. m) 
m.p.: 59 to 61 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.9Hz), 0.91 (3H, 
t, J=6.9Hz), 1.25 (26H, 

71 -CO (CH2)i3CH3 - (CH2) 4CH3 N03- br s), 1.55 to 1. 70 (4H, 
m), 2 .34 (2H, t, J=7 ;2 
Hz), 2.75 (lH, dd, J=17, 
5.8Hz), 2.82 (lH, dd, 
J=17, 6.6Hz), 3.34 {9H, 
s), 3.90 to 4.10 (4H, 
m). 5.60 to 5. 70 (lH. m) 
m.p.: 62 to 64 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 8: 0.88 (3H, 
t, J=6.8Hz), 0.91 (3H, 
t, J=6.8Hz), 1.21 to 
1.41 (14H, m), 1.55 to 

72 -CO(CH2)7CH3 -(CH2)4CH3 N03- 1.67 (4H, m), 2.34 (2H, 
t, J=7.6Hz), 2.76 (lH, 
dd, J=l7, 5.8Hz), 2.81 
(lH, dd, J=l7, 6.7Hz), 
3.34 (9H, s), 3.93 to 
4.13 (4H, m), 5.62 to 
5.70 (lH, m) 
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Table 7 (Contd) 

Exam­
ple 
No. 

73 

74 

Examples 75 and 92 

. x-

Phvsical orooerties 
m.p.: 59 to 61 ·c 
IR (Nujol) cm-1: 1740 
NMR (CDCl3) 6: 0.86 
to 0.91 (6H, m), 1.27 
to 1.31 (18H, m), 
1. 55 to 1. 65 (4H, m), 
2.34 (2H, t, J=7.6 
Hz), 2 .76 (lH, dd, 
J=l7, 5.7Hz), 2.81 
(lH, dd, J=17, 6.7 
Hz),·3.34 (9H, s), 
3.93 to 4.13 (4H, m), 
5.62 to 5.70 (lH, m) 
m.p.: 107 to 110 ·c 
IR (Nujol} cm-1: 1735 
NMR (CDCl3) 6: 0.88 
(3H, t, J=6.7Hz), 
1.17 (6H, br d), 1.26 
(24H, br s), 1.56 to 
1.65 (2H, m), 2.58 
(lH, sept, J=7.0Hz), 
2.75 (lH, dd, J=17, 
5.8Hz), 2.81 (lH, dd, 
J=17, 6.8Hz}, 3.35 
(9H, s), 3.97 to 4.13 
(4H, m), 5.62 to 5.70 
llH. ml 

By process"ing corresponding starting compounds in the same 

manner as described in Example 15 or 17, the compounds 

shown in the following Table 8 were obtained. 
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·Table 8 

CH2COOR 5 .. 

I 
Exam- THOR4 CH3 · N03-
ple 
No. CH2 -N+~ CH3_ 

CH3 

R4 RS Synthetic 
method 

75 -COCH(CH3)2 -(CH2)9CH=CH2 Examole 

76 -CO(CH2)2CH(CH3)2 -(CH2)9CH=CH2 Example 

77 -CO (CH2.) 5CH3 -(CH2)9CH=CH2 Example 

78 -CO(CH2)9CH3 -(CH2)6CH3 Example 

79 -CO(CH2)qCH3 -CH2CH(CH2CH2CH3)2 Example 

80 -CO ( CH2) 11 CH3 -(CH2)3CH(CH3)2 Examole 
• 

81 -CO (CH2) 11CH3 -(CH2)6CH3 Example 

82 -CO(CH2)13CH3 -CH2CH(CH3)2 Examole 

83 -CO(CH2)4CH3 -(CH2)12CH3 Example 

84 -CO(CH2)10CH3 -(CH2)3C02CH2CH3 Example 

85 -CO(CH2)5CH3 - (CH2) 120H Example 

86 -CO(CH2)2C02CH2CH3 - ( CH2) 12CH3 Examole 

87 -CO(CH2)6CH3 - (CH2) 10CH3. Example 

88 -CO(CH2)6CH3 - (CH2) 12CH3 Example 

89 -CO(CH2)5CH3 -(CH2)14CH3 Examole 

90 -CO(CH2)2C02CH2CH3 - {CH2) 10CH3 Example 

91 -CO(CH2)2C02CH2CH3 - (CH2) 11CH3 Example 

92 -CO(CH2)2C02CH2CH3 - (CH2) 13CH3 Examole 

The physical properties of the compounds obtained in 

5 Examples 75 to 92 are shown below. 

Example 75 

Resinous product 

10 IR (Nujol) cm-1: 1740 

17 

17 

17 

15 

17 

17 

15. 

15 

17 

15 

15 

15 

17 

15 

17 

17 

15 

15 
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NMR (CDCl3) 8: 1.16 (6~, d, J=7 .OHz), 1.28 (12H, br s), 

1.55 to 1.65 (2H, rn), 2.00 to 2.10 (2H, rn), 2.59 (lH, sept, 

J=7.0Hz), 2.74 (lH, dd, J=17, 5.2Hz), 2.82 (lH, dd, J=17, 

7.0Hz), 3.34 (9H, s), 4.00 to 4.10 (4H, rn), 4.90 to 5.05 

5 (2H, rn), 5.60 to 5.70 (lH, m), 5.81 (lH, ddt, J=17, 10, 

6.7Hz) 

10 

MS (ESI) rn/z: 384 [(MH-HN03)+] 

Example 76 

rn.p.: 51 to 53 ·c 
IR (Nujol) cm-1: 1740, 1640 

NMR (CDCl3) 8: 0.89 (6H, d, J=6.2Hz), 1.29 to 1.43 (12H, 

rn), 1.46 to 1.65 (SH, rn), 2.00 to 2.08 _(2H, m),.2.32 to 
• 

15 2.38 (2H, m), 2.76 (lH, dd, J=17, 5.7Hz), 2.81 (lH, dd, 

J=l7, 6.7Hz), 3.34 (9H, s), 3.93 to 4.13 (4H, m), 4.90 to 

5.03 (2H, m), 5.62 to 5.69 (lH, rn), 5.81 (lH, ddt, J=17, 

10, ~.6Hz) 

MS (ESI) m/z: 412 [(MH-HN03)+] 

20 

Example 77 

Resinous product 

IR (Neat) cm-1: 2920, 2850, 1740, 1640 

25 NMR (CDCl3) 8: 0.89 (3H, t, J=6.8Hz), 1.29 to 1.41 (18H, 

m), 1. 55 to 1. 65 {4H, m), 2. 00 to 2. 08 {2H, m), 2. 34 {2H, 

t, J=7. 6Hz), 2. 76 (lH, dd, J=l 7, 5. 7Hz), 2. 81 (lH, dd, 

J=17, 6.6Hz), 3.34 (9H, s}, 3.92 to 4.13 (4H, in), 4.90 to 

5.03 (2H, m), 5.61 to 5.69 (lH, m), 5.81 (lH, ddt, J=17, 

30 10, 6.7Hz} 

MS (ESI} rn/z: 426 [(MH-HN03)+] 

Example 78 

35 rn.p. :· 69 to 71 ·c 
IR (Nujol) crn-1: 1740 



--- ----------- --- ·--- ·-------

- 51 -

NMR (CDCl3) 5: 0.88 (3H, t, J=6.7Hz), 0.89 (3H, t, J=7.0 

Hz), 1.26 (22H, br s), 1.55 to 1. 66 (4H, m), 2 .34 (2H, t, 

J=7.6Hz), 2.76 (lH, dd, J=17, 5.7Hz), 2.81 (lH, dd, J=17, 

6.7Hz), 3.34 (9H, s), 3.93 to 4.13 (4H, m), 5.61 to 5.69 

5 (lH, m) 

MS (ESI) m/z: 428 [(MH-HN03)+] 

Example 79 

10 Resinous product 

IR (Neat) cm-1: 1740 

NMR (CDCl3) 5: 0.88 (3H, t, J=5.6Hz), 0.90 (6H, t, J=6.7 

Hz), 1.26 (22H, br s), 1.55 to 1. 70 (3H, m), 2 .34 (2H, t, 

J~7.3Hz), 2.76 (lH, dd, J=17, 5.9Hz), 2.82 (lH, dd, J=17, . 
15 6.6Hz), 3.34 (9H, s), 3.95 to 4.10 (4H, m), 5.60 to 5.70 

20 

( lH, m) 

MS (ESI) m/z: 442 [(MH-HN03)·+] 

Example 80 

Resinous product 

IR (Neat) cm-1: 1740 

NMR (CDCl3) 5: 0.88 (3H, t, J=7.0Hz), 0.89 (6H, d, J=6.6 

Hz), 1.26 (20H, br s), 1.50to1.70 (SH, m), 2.34 (2H, t, 

25 J=7.3Hz), 2.75 (lH, dd,. J=17, 5.6Hz), 2.82 (lH, dd, J=17, 

6.8Hz), 3.34 (9H; s), 3.95 to 4.10 (4H, m), 5.60 to 5.70 

( lH, m) 

MS (ESI) m/z: 442 [(MH-HN03)+] 

30 Example 81 

m.p.: 72 to 73 ·c 
IR (Nujol) cm-1: 1740 

NMR (CDCl3) 5: 0.88 (3H, t, J=6.7Hz), 0,89 (3H, t, J=7.0 

35 Hz), 1.26 (26H, br s), 1.54to1.66 (4H, m), 2.34 (2H, t, 

J=7.6Hz), 2.76 (lH, dd, J=17, 5.8Hz), 2.81 (lH, dd, J=17, 
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6.7Hz), 3.34 (9H, s), 3.92 to 4.13 (4H, m), 5.61 to 5.69 

( lH, m) 

MS (ESI) m/z: 456 [(MH-HN03)+) 

5 Example 82 

Resinous -product 

IR (Neat) cm-1: 1740 

NMR (CDCl3) a: 0.88 (3H, t, J=7.0Hz), 0.92 (6H, d, J=6.7 

10 Hz), 1.26 (22H, br s), 1.55 to 1.65 (2H, m), 1.85 to 2.00 

(lH, m), 2.34 (2H, t, J=7.9Hz), 2.77 (lH, dd, J=17, 5.9Hz), 

2.84 (lH, dd, J=17, 6.6Hz), 3.34 (9H, s), 3.80 to 4.05 (4H, 

m), 5.60 to 5.70 (lH, m) 

MS (ESI) m/z: 442 [(MH-HN03)+] 

15 • 

Example 83 

m.p.: 62 to 64 ·c 
IR (Nujol) cm-1: 1740 

20 NMR (CDCl3) S: 0. 88 (3H, t, J=6. 9Hz), 0. 89 (3H, t, J=6. 8 

Hz), 1.26 to 1.34 (24H, m), 1.56 to 1.66 (4H, m), 2.34 (2H, 

t, J=7.6Hz), 2.76 (lH, dd, J=14, 5.7Hz), 2.81 (lH, dd, 

J=14, 6.7Hz), 3.34 (9H, s), 3.93 to 4.13 (4H, m), 5.62 to 

5.69 (lH, m) 

25 MS (ESI) m/z: 442 [(MH-HN03)+] 

Example _84 

Resinous product 

30 IR (Neat) cm-1: 2920, 2840, 1740 

NMR (CDCl3) S: 0.88 (3H, t, J~6.8Hz), 1.24 to 1.30 (19H, 

m), 1.55 to 1.65 (2H, m), 1.96 (2H, quint, J=6.8Hz), 2.32 

to 2.41 (4H, m), 2.76 (lH, dd,· J=17, 5.7Hz), 2.81 (lH, dd, 

J=l7, 6.7Hz), 3.34 (9H, s), 3.92 to 4.17 (6H, m), 5.62 to 

35 5.69 (lH, m) 

MS (ESI) m/z: 458 [(MH-HNQ3)+] 
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Example 85 

Resinous product 

IR (Neat) crn-1: 3380 (~r), 2920, 2840, 1740 

5 NMR (CDCl3) S: 0.89 (3H, t, a=6.8Hz), 1.28 (22H, br), 1.56 

to 1.65 ·(6H, rn), 1.85 (lH, br), 2.35 (2H, t, J=7.6Hz), 2.76 

(lH, dd, J=l7, 5.7Hz), 2.81 (lH, dd, J=17, 6.7Hz), 3.33 

(9H, s), 3.63 (2H, t, J=6.6Hz), 3.92 to 4.13 (4H, rn), 5.62 

to 5 • 6 9 ( lH, rn) 

10 MS (ESI) m/z: 458 [ (MH-HN03) +] . 

Example 86 

m.p.: 87 to 88 ·c· 
• 

15 IR (Nujol) crn-1: 1740 

NMR (CDCl3) S: 0.88 (3H, t, J=6.7Hz), 1.25 (3H, t, J=7.1 

Hz), ~.26 to 1.33 (20H, m), 1.56 to 1.65 (2H, m), 2.49 to 

2.88 (6H, m), 3.36 (9H, s), 3.97 to 4.11 (4H, rn), 4.11 (2H, 

q, J=7.1Hz), 5.65. to 5.73 (lH, m) 

20 MS (ESI) m/z: 4 72 [ (MH-HN03) +] 

Example 87 

m.p.: 46 to 48 ·c 
25 IR (Nujol) cm-1: 1740 

NMR (CDCl3} S: 0.88 (6H, t, J=6.8Hz), 1.26 (24H, br s}, 
1. 55 to 1. 65 (4H, rn}, 2 .34 (2H, t, J=7. 6Hz), 2. 75 (lH, dd, 

J=17, 5.8Hz), 2.81 (lH, dd, .J=17, 6.7Hz), 3.3,2 (9H, s), 

3.90 to 4.13 (4H, m), 5.61 to 5.69 (lH, m) 

30 MS (ESI) m/z: 442 [(MH-HN03)+] 

Example 88 

m.p.: 55 to 57 ·c 
35 IR (Nujol) crn~l: 1740 
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NMR (CDCl3) 8: 0.88 (6H, t, J=6.6Hz), l.26 (28H, br s), 

1.55 to 1.65 (4H, m), 2 .. 34 (2H, t, J=7.6Hz), 2.76 (lH, dd, 

J=l7, 5.8Hz), 2.81 (lH, dd, J=17, 6.7Hz), 3.34 (9H, s), 

3.93 to 4.13 (4H, rn), 5.61 to 5.69 (lH, rn) 

5 MS (ESI) rn/z: 4 70 [ (MH-HN03)·+] 

_Example 89 

m.p.: 62 to 64 ·c 
10 IR (Nujol) cm-1: 1740 

NMR (CDCl3) 8: 0.88 (6H, t, J=6.6Hz), 1.26 (32H, br s), 

1.55 to 1.66 (4H, m), 2.34 (2H, t, J=7.6Hz), 2.76 (lH, dd, 

J=17, 5.7Hz), 2.81 (lH, dd, J=l7, 6.6Hz), 3.34 (9H, s), 

3.93 to 4.13 (4H, m), 5.62 to 5.69 (lH, m) 
• 

15 MS (ESI) m/z: 4 98 [ (MH-HN03) +] 

Example 90 

m.p.: 79 to 81 ·c 
20 IR (Nujol) cm-1: 1740 

NMR (CDCl3) 8: 0.88 (3H, t, J=6.7Hz), 1.25 (3H, t, J=7.1 

Hz), 1.26 to 1.33 (16H, m), 1.56 to 1.66 (2H, m), 2.49 to 

2.87 (6H, rn), 3.36 (9H, s), 3.97 to 4.11 (4H, m), 4.12 (2H, 

q, J=7.1Hz}, 5.65 to 5.73 (lH,_ m) 

25 MS . (ESI) m/z: 4 44 . [ (MH-HN03) +] 

Example 91 

m.p.: 81 to 82 ·c 
30 IR (Nujol) cm-1: 1740 

NMR (CDCl3) 8: 0.88 (3H, t, J=6.8Hz), 1.25 (3H, t, J=7.1 

Hz), 1.26 to 1.33 (18H, m), 1.56 to 1.65 (2H, m), 2.49 to 

2.87 (6H, m), 3.36 (9H, s), 3.97 to 4.11 (4H, m), 4.12 (2H, 

q, J=7.1Hz), 5.65 to 5.73 (lH, m) 

35 MS -(ESI) m/z: 458 [ (MH-HN03) +] 
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Example 92 

m.p.: 85 to 86 ·c 
IR (Nujol) cm-1: 1740 

5 NMR (CDCl3) a: 0.88 (3H, t, J=6.8Hz), 1.25 (3H, t, J=7.1 

Hz), 1.26 to 1.33 (22H, m), 1.56 to 1.66 (2H, m), 2.49 to 

2.88 (6H, m), 3.36 (9H, s), 3.97 to 4.11 (4H, m), 4.12 (2H, 

q, J=7.1Hz), 5.65 to 5.73 (lH, m) 

10 

MS (ES!) m/z: 486 [ (MH-HN03) +] 

Reference example 1 

After a mixture of n-pentadecanoic acid (25 g, 103 mmol) 

and thionyl chloride (3.15 g, 26.5 mmol) was stirred for 3 
• 

15 hours at 75 to 80 ·c, a solution ·of L-6arnitine (4.27 g, 

26.5 mmol) in_ 25 g of trichloroacetic acid was added at 60 

·c. The resulting mixture was stirred for 3 hours at 80 ·c 
under argon atmosphere and then poured into stirred 100 ml 

of .diethyl eth~r. The precipitates were collected by 

20 filtration, washed with diethyl ether and_then dried to 

give 11.8 g of a crude desired product as a colorless 

solid. 11.8 g of the crude product was recrystallized from 

isopropanol to provide 9.38 g of (R)-(3-carboxy-2-penta­

decanoyloxypropyl)trimethylammonium chloride as colorless 

25 needles. 

m.p.: 167 to 169 ·c 
IR (Nujol) cm-1: 3020 'to 2480, 1740, 1710 

NMR (DMSO-d6) a: 0.85 (3H, t, J=6.7Hz), 1.24 (22H, br s), 

30 1.47 to 1.57 (2H, m), 2.23 to 2.40 (2H, m), 2.62 to 2.76 

35 

. (2H, m), 3.12 _(9H, s), 3.68 (lH, br d), 3.81 (lH, dd, J=14, 

8.lHz), 5.42 to 5.49 (lH, m) 

Reference examples 2 to 14 
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By processing corresponding starting compounds in the same 

manner- as described in Reference example 1, the compounds 

shown in the following Table 9 were obtained. 

Refer­
rence 
exam­
ple 
No. 

2 

3 

4 

Table 9 

. x-

x- Phvsical properties 
m.p.: 161 to 163 ·c 
IR (Nujol) cm-1: 

3020 to 2480, 1740, 1710 
NMR (DMSO-d6) 8: 0.86 (3H, t, 
J=6.8Hz), 1:24 (18H, br s), 

c1-· 1.47 to 1.57 (2H, m), 2.23 to 
2.40 {2H, m), 2.63 to 2.77 
(2H, m), 3.12 (9H, s), 3.69 
( lH, br d) , 3. 83 { lH, dd, 
J=l4, 8.4Hz), 5.42 to 5.49 
( lH. m) 

m.p.: 165 to 167 ·c 
IR (Nujol) cm-1: 

·3020 to 2480, 1740, 1710 
NMR (DMSO-d6) 8: 0.85 {3H, t, 
J=6 .. 8Hz), 1.23 (26H, br s), 

Cl- 1.47 to 1.57 (2H, m), 2.23 to 
2.40 {2H, m), 2.62 to 2.76 
{2H, m), 3.11 (9H, s), 3.67 
(lH, br d), 3.81 (lH, dd, 
J=14, 8.3Hz), 5.41 to 5.49 
(lH, m) 

m.p.: 168 to 170 ·c 
IR (Nujol) cm-1: 

3020 to 2480, 1740, 1710 
NMR (DMSO-d6) 8: 0.86 {3H, t, 
J=6. 7Hz), 1. 24 {24H, br S), 

c1- 1.47 to 1.57 (2H, m), 2.23 to 
2.40 {2H, m), 2.62 to 2.76 
(2H, m), 3.12 (9H, s), 3.68 
{ 1 H, b r d) , 3 . 81 ( 1 H, dd, 
J=14, 8.2Hz), 5.42 to 5.49 
llH. m) 
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Table 9 (Contd) 

x-

. x-

Phvsical Prooerties 
m.p.: 172 to 173 ·c 
IR (Nujol) cm-1.: 

3400, 1740, 1700 
NMR (DMSO-d6) S: 0.86 (3H, t, 
J=6.6Hz), 1.24 (14H, s), 1.45 
to 1.55 (2H, m), 2.30 to 2.35 
(2H, m), 2. 65 to 2. 70 (2H, 
m), 3.31 (9H, s), 3.65 (lH, 
d, J=14Hz), 3.82 (lH, dd, 
J=14, 8.2Hzl, 5.40 to 5.50 
( lH, m) 
m.p.: 168 ·to 169 ·c 
IR (Nl,ljol) cm-1: 

3400, 1740; 1700 
NMR (DMSO-d6) S: 0.86 (3H, t, 
J=6.9Hz), 1.25 (6H, br s), 
1.50 to 1.55 (2H, m), 2.32 
(2H, t, J=7. 4Hz), 2. 70 (2H, 
d, J=6.4Hz), 3.12 (9H, s), 
3.67 (lH, d, J=13Hz), 3.82 
(lH, dd, J=14, 8.2Hz), 5.40 
to 5.50 (lH, m) 
m.p.: 174 to 176 ·c 
IR (Nujol) cm-1: 3400, 1720 
NMR (DMSO-d6) S: 1.04 (3H, t, 
J=7.5Hz), 2.52 to 2.40 (2H, 
m), 2.70 (2H, d, J=6.2Hz), 
3.12 (9H, s), 3.67 (lH, d, 
J=14Hz), 3.83 (lH, dd, J=14, 
8.4Hz). 5.40 to 5.50 ClH. m) 
m.p.: 147 to 150 ·c 
IR (Nujol) cm-1: 3400, 1735 
NMR (DMSO-d6) S: 0.87 (3H, t, 
J=7.4Hz), 1.23 to 1.36 (2H, 
m), 1.47 to 1.57 (2H, m), 
2.24 to 2.41 (2H, m), 2.62 to 
2.76 (2H, m), 3.13 (9H, s), 
3.70 (lH, br d), 3.82 (lH, 
dd, J=l4, 8.lHz), 5.42 to 
5.49 (lH, m) 
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Table 9 (Contd) 

. x-

R4 x- Phvsical properties 
m.p.: 146 to 148 ·c 
IR (Nujol) cm-1: 3400, 1740 
NMR (DMSO-d6) a: 0.86 (6H, d, 
J=6.5Hz), 1.40 to 1.60 (3H, 
m), 2.25 to 2.40 (2H, m), 

-CO(CH2)2CH(CH3)2 c1- 2.70 (2H, d, J=5.4Hz), 3.12 
(9H, s), 3.69 (lH, d, J=13 
Hz), 3.83 (lH, dd, J=14, 8.3 
Hz), 5.40 to 5.50 (lH, m), 
12.75 {lH, br s) 
m.p.: 171 to 171.5 ·c 
IR (Nujol) cm-1: 3400, 1740 
NMR (DMSO-d6) a: 0.86 (3H, t, 
J=6.6Hz), 1.25 (lOH, s), 1~50 
to 1.60 (2H, m), 2.24 to 2.28 

-CO {CH2) 7CH3 Cl - (2H, m), 2. 69 (2H,. d, J=6. 3 
Hz), 3.12 (9H, s), 3.67 (lH, 
d, J=14Hz), 3.82 (lH, dd, J= 
14, 8.3Hz), 5.40 to 5.50 (lH, 
m) •. 12.74 (lH. br d) 
m.p.: 171 to 173 ·c 
IR (Nujol) cm-1: 1740 
NMR (DMSO-d6) a: 0.86 (3H, t, 
J=6.9Hz), 1.24 (20H, s), 1.50 

-CO{CH2 ) 12cH3 c1- to 1.60 (2H, m), 2.20 to 2.70 
(2H, m) , 2. 70 (2H, d, J=6 ;2 
Hz), 3.12 (9H, s), 3.68 (lH, 
d, J=13Hz), 3.82 (lH, dd, 
J=14, 8.1 Hz), 5.40 to 5.50 
(lH, m) 

m.p.: 173 to 174 ·c 
IR (Nujol) cm-1: 1740, 1700 
NMR (DMSO-d6) a: 0.86 (3H, t, 
J=6.9Hz), 1.20 to 1.35 (4H, 

. m), 1.45 to 1.60 (2H, m), 
-CO(CH2)4CH3 Cl- 2.25 to 2.40 (2H, m), 2.70 

(2H, d, J=5.8Hz), 3.12 {9H, 
s), 3. 67 { lH, d, J=l3Hz) , 
3.82 (lH, dd, J=14, 8.2Hz), 
5.40 to 5.50 (lH, m), 12.75 
(lH, br s) 
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Table 9 (Contd) 

Refer­
rence 
exam­
ple 
No. 

13 

14 

Reference example 15 

. x-

Phvsical orooerties 
m.p.: 166 to 167 ·c 
IR (Nujol) cm-1: 1720, 1700 
NMR (DMSO-d6) o: 1.08 (3H, 
s), 1.11 (3H, s), 2.50 to 
2.80 (3H, m), 3.12 (9H, s), 
3.69 (lH, d, J=14Hz), 3.84 
(lH, dd, J=l4, 8.2Hz), 5.40 
to 5. 50 ( lH, m), 12. 7 6 ( lH, 
hr s) 

m.p.: 182 to 184 ·c 
IR (Nujol) cm-l: 1720 
NMR (DMSO-d6) o: 0.85 (6H, t, 
J=7.2Hz), 1.15 to 1.60 (SH, 
m), 2.30 to 2.40 (lH, m), 
2.69 {lH, dd, J=l7, 4.8Hz), 
2.77 (lH, dd, J=17, 6.4Hz), 
3.13 (9H, s), 3. 74 (lH, d, 
J=14Hz), 3.86 (lH, dd, J=15, 
7.7Hz), 5.40to5.50 (lH, m), 
12.80 (lH. br s) 

L-Carnitine (2.0 g, 12.4 mmol) was dissolved in 3 ml of 

trifluoroacetic acid under heating (at 60 "C), and 8 ml 

(37. 2 mmol)- of 10-undecenoyl chloride was added to the 

solution. The vessel was closed tightly, and the mixture 

10 was vigorously shaken by hands for 5 minutes at the same 

temperature until the mixture became homogeneous. ·The 

homogeneous solution was further stirred for 10 minutes at 

the same temperature. After the solvent of-the reaction 

mixture was removed, the residue was dissolved in 100 ml of 

15 petroleum ether, the solution was poured into 100 ml of ice 

water, and the mixture was stirred for 30 minutes at room 

temperature.- Subsequently, the mixture was washed with a 
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solution of 100 ml of ethanol and 100 ml of ether. The 

aqueous layer was further washed twice with a mixture of 60 

ml of ethanol and 60 ml of ether. The separated aqueous 

layer was extracted with 120 ml of n-butanol after addition 

5 of a suitable amount of water. The n-butanol layer was 

successively washed with 40 ml of water, 40 ml of a phos­

phate buffer (67 mmol, pH 7.2) and then 40 ml of water. 

The solvent was removed, and the residue was azeotroped 

with toluene and ethyl acetate and recrystallized from 

10 ethyl acetate to give 1.81 g of (R)-[3-carboxy-2-(10-

undecenoyloxypropyl) ]trimethylammonium chloride as ·color­

less crystals. 

m.p.: 154 to 156 ·c 
• 

15 IR (Nujol) cm-1: 1740 

NMR (DMSO-d6) 8: 1.20 to 1.40 (lOH, m), 1.45 to 1.60 (2H, 

m), 1.95.to 2.05 (2H, m), 2.25 to 2.35 (2H, m), 2.65 (2H, 

d, J=6.1Hz), 3.11 (9H, s)', 3.66 (lH, d, J=13Hz), 3.81 (lH, 

dd, J=14, 8.3Hz), 4.90 to 5.05 (2H, m), 5.40 to "5.50 (lH, 

20 m), 5.70 to 5.90 (lH, m) 

Reference example 16 

By processing L-carnitine and.linoleoyl chloride in the 

25 same manner as described in Reference example. 15, (R)-(3-

carbo~y-2-linoleoyloxypropyl}trimethylammonium chloride was 

obtained. 

IR (Neat) cm-1: 1740 

30 NMR (DMSO-d6) 8: 0.86 (3H, t, J=6.7Hz), 1.20 to 1.40 (14H, 

m), 1.45 to 1.60 (2H, m), 1.95 to 2.05 (4H, m), 2.25 to 

35 

2 .35 (2H, m}, 2. 68 (2H, d, J=5. 9Hz), 2. 74 (2H, t, J=5. 5Hz), 

3.10 (9H, s), 3.62 (lH, d, J=l3Hz), 3.81 (lH, dd, J=15, 

8.3Hz), 5.25 to 5.40 (4H, m), 5.40 to 5.50 (lH, m) 
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Reference example 17 

The same procedure as described in Reference example 1 was 

carried out to give the following compound. 

rn.p.: 174 to 176 ·c 
IR (Nujol) cm-l: 1735, 1705 

NMR (DMSO-d6) a: 0.86 (3H, t, J=6.8Hz), 1.24 (16H, br s), 

1.48 to 1.57 (2H, m), 2.24 to 2.40 (2H, rn), 2.63 to 2.77 . 

. 15 (2H, rn), 3.12 (9H, s), 3.69 (lH, br d), ,.'3.82 (lH, dd, J=14, 

8.2Hz), 5.43 to 5.49 (lH, m) 

20 

25 

MS (ESI) rn/z: 366 [(MNa-HCl)+], 344 [(MH-HCl)+] 

Reference example 18 . 

The same procedure as described in Reference example 1. was 

carried out to give the following compound. 

CH2C02H 

I ~ 
CHOG(CH2)6CH3 

hH2N+(CH3)3 · c1-

rn.p.: 176 to 177 ·c 
30 IR (Nujol) cm-l: 1735, 1705 

NMR (DMSO-d6) a: 0.86 (3H, t,. J=6. 7Hz) I 1.25 (8H, br s), 

1.48 to 1.58 (2H, m), 2.24 to 2.40 (2H, m), 2.63 to 2.77 

(2H, m), 3.13 (9H, s), 3.70 (lH, br d), 3.82 (lH, dd, J=14, 

8.lHz), 5.4.2 to 5.49 (lH, m), 12.8 (lH, br) 

35 MS (ESI) m/z: 288 [ (MH-HCl) +] 
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Reference example 18 

A mixture of ethyl succinyl chloride ( 17. 6 g, 107 mmol} .and 

water (1.28 g, 71.0 mmol) was stirred for_l.5 hours at 60 

5 to 70 ·c and then a solution of L-carnitine (3.83 g, 23.8 

mmol) in 12 g of trichloroacetic acid at 40 ·c was added. 

The mixture was stirred for 21.5 hours at 60 to 70 ·c and 

cooled to room temperature. After 200 ml of diethyl ether 

was added to the mixture, the resulting oily material was 

10 washed twice with 200 ml of diethyl ether by decantation. 

The oily residue was solidified by the addition of 150 ml 

of tetrahydrofuran. The resulting solid was triturated, 

collected· by filtration, washed with tetrahydrofuran and 

dried to give 6.5 g of (R}-[[3-carboxy-2-(3-ethoxycarbon-
• 

15 yl}propionyloxy]propyl]trimethylammonium chloride as a 

colorless solid. 

m.p.: 97 to 99 ·c 
IR (Nujol) crn-1: 3400 (br), 1730 

20 NMR (DMSO-d6) ~: 1.18 (3H, t, J=7.1Hz), 2;54 to 2.64 (4H, 

rn), 2.6.8 to 2.71 (2H, m), 3.13 (9H, s), 3.69 (lH, br d), 

3.85 (~H, dd, J=l4, 8.6Hz), 4.06 (2H, q, J=7.1Hz), 5.44 to 

5.51 (lH, rn), 12.8 (lH, br) 

25 

MS (ESI) m/z: 290 [(MH-HCl)+] 

The carnitine derivative (I) according to the present 

invention has an excellent hair-growing action. 

Further, the carnitine derivative (I) according to the 

30 present invention has low toxicity and high safety. For 

example, when an ethanol solution containing 2 % of (R)-(2-

tridecanoyloxy-3-tridecyloxycarbonylpropyl)trimethyl­

ammonium chloride which is the active ingredient of the 

present invention was applied for 30 days, abnormality of 

35 skin was not observed. 
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Thus, the carnitine derivative (I) according to the present 

invention is useful as a hair-growing (restoration) agent 

and can be effectively used for promotion of hair growth in 

human beings or animals such as sheep or goat which supply 

5 woolen goods such as wool or cashmere. Moreover, the 

carnitine derivative (I) can be effectively used for 

prophylaxis and treatment of male pattern alopecia, 

alopecia senilis, telogen effluvium and canities . 

• 
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Claims: 

1. A hair-growing agent which comprises a carnitine 

compound represented by the formula (I) : 

. x- (I) 

wherein Rl to R3 each represent an alkyl group having 

1 to 6 carbon atoms; R4 represents an aliphatic acyl 

group having 3 to 31 carbon atoms which may be substi­

tuted; Rs represents an alkyl group having 3 to 31 

carbon atoms which may be substitu~ed, or an alkenyl 

group having 3 to 31 carbon atoms which may be substi­

tuted; and x- represents an anion of a pharmaceutical­

ly acceptable acid, 

as an active ingredient. 

2. The agent according to Claim 1, wherein each.of Rl to 

R3 is an alkyl group having 1 to 6 carbon atoms; R4 is an 

20 aliphatic acyl group having 3 to 31 carbon atoms which may 

have a substituent selected from the group consisting of 

hydroxy group and an alkoxycarbonyl group having 2 to 7 

carbon atoms; and Rs is an alkyl group having 3.to 31 

carbon atoms which may have a· substituent selected from the 

25 group consisting of hydroxy group and an alkoxycarbonyl 

group having 2 to 7 carbon atoms, or an alkenyl group 

having 3 to 31 carbon atoms which may have a substituent 

selected from the group consisting of hydroxy group and an 

alkoxycarbonyl group having 2 to 7 carbon atoms. 

30 

3. The agent according to Claim 1, wherein each of R1 to 

R3 is an alkyl group having 1 to 6 carbon atoms; R4 is an 

aliphatic acyl group having 3 to 31 carbon atoms; and Rs is 
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an alkyl group having 3 to 31 carbon atoms, or an alkenyl 

group having 3 to 31 carbon atoms. 

4. The agent according to Claim 3, wherein each of Rl to 

5 R3 is methyl group, ethyl group, propyl group, butyl group, 

pentyl group or hexyl group; R4 is propionyl group, butyryl 

group, isoputyryl group, crotonoyl group, methacryloyl 

group, valeryl group, isovaleryl group, pivaloyl group, 

hexanoyl group, 4-methylvaleryl group, sorbinoyl group, 

10 heptanoyl group, octanoyl group, 2-propylvaleryl group, 

nonanoyl group, decanoyl group, undecanoyl group, 10-

undecenoy l group, dodecanoyl group, tridecanoyl group, 

tetra<;iecanoyl group, pentadecanoyl group, hexadecanoyl 

group, heptadecanoyl group, octadecanoyl group, oleoyl 

15 group, elaidoyl group, _linoleoyl .group, ·linolenoyl group, 

nonadecanoyl group, 2,6,10,14-tetramethylpentadecanoyl 

group, icosanoyl group, 3,7,11,15-tetramethylhexadecanoyl 

group, arachidoyl group, heneicosanoyl group, docosanoyl · 

group, tricosanoyl group, tetracosanoyl group, pentacosa-

20 noyl group, hexacosanoyl group, heptacosanoyl group, octa­

cosanoyl group, ~onacosanoyl group, triacontanoyl group or 

hentriacontanoyl group; Rs is propyl group, isopropyl 

group, butyl group, isobutyl group, 1-methylpropyl group, 

1,1-dimethylethyl group, pentyl group, 1-methylbutyl group, 

25 2-methylbutyl group, 3-methylbutyl group, 1,1-dimethylpro-

pyl group, 1,2-dimethylpropyl group, 2,2-dimethylpropyl 

group, 1-ethylpropyl group, 2-ethylpropyl group, hexyl 

group, isohexyl group, 1-methylpentyl group, 2-methylpentyl 

group, 3-methylpentyl group, 1-ethylbutyl group, 2-ethyl-

30 butyl group, 1,1-dimethylbutyl group, 1,2-dimethylbutyl 

group, 1,3-dimethylbutyl group, 2,2-dimethylbutyl group, 

2,3-dimethylbutyl group, 3,3-dimethylbutyl group, 1-ethyl-

1-methylpropyl group, 1-ethyl-2-methylpropyl group, 2-

ethyl-1-methylpropyl group, 2-ethy1-2~methylpropyl group, 

35 l-methyl-2-ethylpropyl group, 1,1,2-trimethylpropyl group, 

1,2,2-trimethylpropyl group, heptyl group, octyl group, 2-
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propylpentyl group, nonyl group, decyl group, undecyl 

group, dodecyl group, tridecyl group, tetradecyl group, 

pentadecyl group, hexadecyl group·, heptadecyl group, octa­

decyl group, nonadecyl.group, icosyl group, heneicosyl 

5 group, docosyl group, tricosyl group, tetracosyl group, 

pentacosyl group, hexacosyl group, heptacosyl group, octa­

cosyl group, nonacosyl group, triacontyl group or hentri­

acontyl group, or 2-propenyl group, 1-methylethynyl group, 

10-undecenyl group, 14-pentadecenyl group, 3,7,11,15-

10 tetramethyl-2-hexadecenyl group, 20-heneicosenyl group or 

30-hentriacontenyl group; and x- is an anion of a pharma­

ceutically acceptable acid selected from the group consist­

ing of chloride, acetate, citrate, nicotinate, nitrate, 

sulfonate and salicylate. 

15 
• 

5. The agent according to Claim 1, wherein each of Rl to 

R3 is an alkyl group having 1 to 4 carbon atoms; R4 is an 

aliphatic acyl group having 3 to 18 carbon atoms; and Rs is 

an alkyl group having 3 to 21 carbon atoms or an alkenyl· 

20 group having 3 to 21 carbon atoms. 

6. The agent according to Claim 5, wherein each of Rl to 

R3 is methyl group; R4 is propionyl group, isobutyryl 

group, valeryl group, hexanoyl group, 4-methylvaleryl· 

25 group, heptanoyl groupi 2-propylvaleryl group, nonanoyl 

group, undecanoyl group, 10-undecenoyl group, tridecanoyl 

group, tetradecanoyl group, pentadecanoyl group, hexadecan­

oyl group, heptadecanoyl group or linoleoyl group; and Rs 

is propyl group, pentyl group, 2-methylbutyl group, iso-

30 hexyl group, heptyl group, nonyl group, decyl group, 

~ndecyl group, dodecyl group, tridecyl group, tetradecyl 

group, pentadecyl group, heneicosyl group or 10-undecenyl 

group. 

35 7. The agent according to Claim 1, wherein each of Rl to 

R3 is an alkyl group having 1 to 4 carbon atoms; R4 is an 
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aliphatic acyl group having 3 to 15 carbon atoms; and Rs is 

an alkyl group having 3 to 15 carbon atoms or an alkenyl 

group having 3 to 15 carbon atoms. 

5 8. The agent according to' Claim 7, wherein each of Rl to 

R3 is methyl group; R4 is propionyl group, isobutyryl 

group, valeryl group, 4-methylvaleryl group, hexanoyl 

group, heptanoyl group, undecanoyl group, 10-undecenoyl 

group, tridecanoyl group or pentadecanoyl group; and Rs is 

10 propyl group, pentyl group, 2-methylbutyl group, heptyl 

group, nonyl group,. undecyl group, dodecyl group, tridecyl 

group, tetradecyl group or pentadecyl group. 

9. The agent according to Claim 1, wherein each of Rl to 
• 

15 R3 is an alkyl group having 1 to 6 carbon atoms; R4 is an 

aliphatic acyl group having 4 to 31 carbon atoms; and Rs is 

an alkyl group havi'ng 11· to 31 carbon atoms. 

10. The agent according to Claim 1, wherein the sum of the 

20 carbon number of the aliphatic acyl moiety of R4 and the 

carbon number of the alkyl moiety or the alkenyl moiety of 

Rs is 6 to 34. 

11. The agent according to Claim 3, wherein the sum of the 

25 carbon number of R4 and the carbon number of Rs is 6 to 34. 

12. The agent according to Claim 11, wherein the combina­

tion of the carbon number. of R4 and the carbon number of Rs 

is selected from the group consisting of (1) in the case of 

30 the sum of the carbon numbers being 6, a combination that 

the carbon number of R4 is 3 and the carbon number of 'Rs is 

3; (2) in the case of the sum.of the carbon numbers being 

8, a combination that the carbon number of R4 is S and the 

carbon number of Rs is 3; (3) in the case of the sum of the 

35 carbon numbers being 12., a combination that the carbon 

number of R4 is 5 and the carbon number of Rs is 7; (4) in 
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the case of the sum of the carbon numbers being 14, a 

combination that the carbon .number of R4 is 3 and the 

carbon number of Rs is 11 or.a combination that the carbon 

number of R4 is 11 and the carbon number of Rs is 3; (5) in 

5 the case of the sum of the earbon numbers being 15, a 

combination that the carbon number of R4 is 4 and the 

carbon number of Rs is 11; (6) in the case of the sum of 

·the carbon numbers being 16, a combination that the carbon 

number of R4 is 3 and the carbon number of Rs is 13, a com-

10 bination that the carbon number of R4 is 5 and the carbon 

number of Rs is 11, a combination that the carbon number of 

R4 is 7 and the carbon number of Rs is 9, a combination 

that the carbon number of R4 is 11 and the carbon number of 

Rs is 5 or a combination that the carbon number of R4 is 13 

15 and the carbon number of Rs is 3; (7) in· the case of the 

sum of the carbon numbers being 17, a combination that the 

carbon number of R4 is 4 and the carbon number of Rs is 13, 

a combination that the carbon number of R4 is 5 and the 

carbon number of Rs is 12 or a combination that the carbon 

20 number of R4 is 6 and the carbon number of Rs· is 11; (8) in 

the case of the sum of the carbon numbers being 18, a com­

bination that the carbon number of R4 is 3 and the carbon 

number of Rs is 15, a combination that the carbon number of 

R4 is 4 and the carbon number of Rs is 14, a combination 

25 that the carbon number of R4 is 5 and the carbon number of 

·Rs is 13, a combination that the carbon number of R4 is 6 

and the carbon number of Rs is 12, a combination that the 

carbon number of R4 is 7 and the carbon number of Rs is 11, 

a combination that the carbon number of R4 is 9 and the 

30 carbon number of Rs is 9, a combination that the carbon 

number of R4 is 11 and the carbon number of Rs is 7, a com­

bination that the carbon number of R4 is 13 and the carbon 

number of R5 is 5 or a combination that the carbon number 

of R4 is 15 and the carbon number of Rs is 3; (9) in the 

35 case of the sum of the carbon numbers being 19, a combina­

tion that the carbon number of R4 is 4 and the carbon 
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number of Rs is 15, a combination that the carbon number of 

R4 is 6 and the carbon number of Rs is 13, a combination 

that the carbon number of R4 is 8 and the carbon number of 

Rs is 11, a coriibination that the carbon number of R4 is 11 

5 and the carbon number of Rs· is 8, a combination that the 

carbon number of R4 is 13 and the carbon number of RS is 6, 

a combination that the carbon number of R4 is 15 and the 

carbon number of ~s is 4 or a combination that the carbon 

nuroper of R4 is 16 and the carbon number of Rs is 3; (10) 

10 in the case of the sum of the carbon numbers being 20, a 

combination that the carbon number of R4 is 5 and the 

carbon number of Rs is 15~ a combination that the carbon 

number of R4 is 7 and the carbon number of Rs is 13, a com­

bination that the carbon number· of R4 is 9 and the carbon 
• 

15 number of Rs is 11, a combination that the carbon number of 

R4 is 11 and the carbon number of RS is 9 or a combination 

that the carbon number of·R4 is 13 and the carbon number of 

Rs is 7; (11) in the case of the sum of the carbon numbers 

being 21, a combination that the carbon number of R4 is 8 

. 20 and the carbon number of RS is 13, a combination that the 

carbon number of R4 is 16 and the carbon number·of Rs is 5 

or a combination that the carbon number of R4 is.18 and the 

carbon number of Rs is 3; (12) in the case of the.sum of 

the carbon numbers being 22, a combination that the carbon 

25 number of R4 is 11 and the carbon number of Rs is 11, a 

combination that the carbon number of R4 is 7 and the 

carbon number of RS is 15 or a combination that the carbon 

number of R4 is 13 and the carbon number of Rs is 9; (13) 

in the case of the sum of the carbon numbers being 23, a 

30 combination that the carbon number of R4 is 8 and the 

carbon number of Rs is 15; (14) in the case of the sum of 

the carbon numbers being 25, a combination that the carbon 

number of R4 is 13 and the carbon number of Rs is 12, a 

combination that the carbon number of R4 is 14 and the 

35 carbon number of Rs is 11 or a combination that the carbon 

number of R4 is 16 and the carbon number of Rs is 9; (15) 
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in the case of the sum of the carbon nuinbers being 26, a 
. . 

combination·that the carbon number of·R4 is 13 and the 

carbon 

number 

. .. 

number of Rs is.13 or a combination that the ca~bon 
of R4 is· 15 and the carbon number of RS is 11; ~ (16) 

i 

5 · in the case of the sum of. the carbon numbe~s being 27, a 
combination that the carbon nu$er of° R~··is.16 ·and the 

carbon number of Rs is 11; (17) in the c.as~_of the sum of 

the carbon numbers being 28, a combinati.on· that the· carbon 

number of R4 is 15 and the. carbon riumber of RS :is 13., a . . . . . . 

·10 combination that the carbon number of R4 ·is 17 '"and the 

carbon number of Rs .is 11 or a combination that the carbon 
number of R4·is 16 and the .carbo~ number ~f RS.is ~2; (18)· 

. . 
in the case of the sum of the carbon numbers being 30, a 

combination that the carbon number of R~ is 15 and.the 

15 carbon number of Rs is 15; and '(19) in·the. case of the sum 

of the.carbon numbers b~ing 34 a combination ~hat the 

. carbon number of R4 is 13 and the· carbon number of Rs is_ . 

21. 
. . . : . 
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1 . 20 13. The agerit according to.Claim 12, wherein the sum of 

the carbon number of ·R4 ~and the carbOI) number·.: ot".·~5 · i~".:.~4·: ::': ·-::::·~~~/;~:.~:-~·.:,.: :·. 

25 

30 

to 26. . t .. :.· 

14 ~ The agent accordi_ng to any of Claims 1 to· 13, which is 
. . : 

a prophylactic and treating agent for male pa~tern alope-
cia, alopeci'a senilis, telogen effluvium ·and. canities. · 

15. A carnitine compound represented by the formula (I): 

CH2COOR 5 

I 
CHOR 4 l 
I R 
CH2-N+~R2 

. RJ 

. x- (I} 

wherein Rl to R3 each represent methyl group; R4 and 

.Rs represent a combination that: 
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R4 is pentadecanoyl group and Rs is undecyl group; 

R4 is valeryl group and. RS is tridecyl group; 

R4 is propionyl group and Rs is undecyl group; 

R4 is tridecanoyl group and Rs is pentyl group; 

R4 is heptanoyl group and Rs is nonyl group; 

R4 is undecanoyl group and Rs is pentyl group; 

R4 is valeryl group and Rs is undecyl group; 

R4 is undecanoyl group and Rs is heptyl group; 

R4 is tridecanoyl group and Rs is heptyl group; 

R4 is isobutyryl group and Rs is tridecyl group; 

R4 is propionyl group and Rs is tridecyl group; 

R4 

R4 

R4 

R4 

R4 

R4 

is 

is 

is 

is 

is 

is 

4-methylvaleryl group and Rs is dodecyl group; 

4-methylvaleryl group and Rs is tridecyl group; 

isobutyryl_ group and Rs is teJ:radecyl group; 

valeryl group and Rs is pentadecyl group; 

propionyl group and Rs is pentadecyl group; or 

·hexanoyl group and Rs is undecyl group; 

and x- represents an anion of a pharmaceutically 

acceptable acid. 

16. The compound according to Claim 15, wherein the anion 

of a pharmaceutically acceptable acid is an anion selected 

from the groupconsisting of chloride, acetate, citrate, 

nicotinate, nitrate, sulfonate and salicylate. 

17. The use.of the agent according to any of Claims 1 to 

13, which is used for promotion of hair growth in human 

being or an animal. 

30 18. The use of the agent acc;::ording to any of ·claims 1 to 

13, which is used for prophylaxis or treatment of male 

pattern alopecia, alopecia senilis, telogen effluvium and 

canities. 


