CARNI TI NE COMPOUND AND THE USE THEREOF : BACKGROUND OF
THE INVENTION This invention relates a carnLLLne_deL+vat|ve havi ng a

hai r - gromnng action, and the use thereof for. producing a t opi cal

pr epar—atlons for pronotion of hair grﬁ‘ygtslﬂeekﬁash!é laedn S or ani maﬂ'&w
toploal preparatlons for prophyl axis:;of na e pattern

alopeC|a senilis, "tel ogen effIUV|un1an energy required for
growtH of hair, t Her e has generally ' be |ch i s generated by
met abol i sm of glucose t hr ough egconS|s systenaand a TCA cycle. However ,
in mal e pattern al opeci a, phosphofructoki nase (PFKase) which is one of
enzynmes catal yzing glycolysis systemis prohibit- ed by nale hornones to
cause a state that supply of energy is suppressed.

- BAQKGBQHND_QE_IHE_INMEEIIQH

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

agent and a carnitine derlvatlve having a ha1r—grow1ng
action.

~As -energy required f@rrgrowth of hair, there has generally
10 been used ATP which is generated by metabolism of glucose

through“ ::oly31s system and a TCA cycle. However, in

male pattirn alopec1a, phosphofructoklnase (PFKase) which
&{s one of enzyMés -catalyzing glycolysis system is prohibit-
-3 dyby male ‘hormones to cause a state that supply of energy

s‘suppressed

n the prior art, 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-hydroxypropyltrimethylammonium 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 straighﬁ
aliphatic monqvalent:alcbhol having odd-numbered carbon
25 vchain (5 to 25) length as an active ingredient (Japanese



-

In the prior art, there have been known hair tonics con-"taining
pent adecanoi c aci d nonogl yceri de and a pelargonquaQ% £s! Bl 5l

heptadecan0|c acid ester of carnitine (3- cplaced
car boXy- 2- hydr oxypropyl tri met hyl ammoni um hydr OXI llm}m&mlm Ur salt)
as an active ingredient (Japanese Patent Publi cat | ons 3 and
No. 45533/1994) Al so, there has been known a hair tonic containing

strai ght ali pRaEeRt nRwRbisanton Nohd13e4/11988ddd- RunbBeEd éar%ﬂa%%ﬁ-n (5
to 25) |engt hPﬁévﬁ@i@l@élV!&aﬂémf esdimca(tlxaﬁamse199905/1989, it has been

- 2- Pat ent PRubl i 4136 11988 panese

provi si onal F%?%ﬁf I%%I\gyoﬁ‘r ky 5@?33?% Qﬁr}ﬁdﬁﬁﬁy é’ tfescri bed t hat
y- trlalkyIannohlunlqert¢atnmhxn@dhﬁ@uanhionuﬂb0rhde a hair-nourishing
(carniti n? &}SOH de) has a hair-nourishing action. On the ot her
hand, in apanese fovi si onal Patent Publica- tion No. 339218/1993, there
have been disclosed carnitine derivatives such as undecanoyl -L-carnitine

undecyl esterpn Cétherblee £ (Rnd, liﬁﬂ%@d&@bé's‘éﬂ’r%v%@@ﬁ&i ORYESH D OB Pf Oy | ) -
trimet hyl anmonj um chI %%5:28/&]49 bee%ﬁdesgrl beg t these conpounds
have anti bact&t?aINct 3['h ¥€ QEERr PHEF OISR SRR Hylng
hai r - gr owi ng wimwes Japnese ud&e@mn@y&&&k—c@&héﬂln@uﬂxd@ajl s e
339219/ 1993, e - [ g i bed in
Japanese%‘%Pr ovi SI ona%) E’gh) g{‘ %}S Hi(;%%f uégggﬁgggg‘%fgév}g&%ﬂ) f ungal
actions, but gperethylamnandsus |Ct§1t]+°éfr3rd|eégar anQaa been described that

these compounds have antibacterial actions, but there is no

description regarding a hair-growing action. In Japanese
Provisional Patent Publication 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 Japahese Provisional
Patent Publication No. 167262/1980, it has been described
20 that propioﬁylcarnitine isopropyl ester and isobutyryl-
carnitine isobutyl ester are useful as an agent for curing
myocardial low constriction, but there is no description

regarding a hair-growing action.
25 ' SUMMARY QF 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.
30 | |
That 1s, the present invention relates to a hair-growing
(restoration) agent which comprises a carnitine derivative

represented by the formula (I):



hair-growi ng action. Further, in Japanese Provisional —Patent—Pubtication

No. 167262/1980, it has been described that progiFenyl carnitine iso rgpyl

ester and isobutyryl- carnitine isobutyl ester are'u ect * for

curinmg*> nyocardial |ow constriction, but ghgre isi.no d “ ardi ng
T

a hair-growing action. SUVARRY OF An

obj ecgt of the present invention is to provide a carnitine derivative having
hai r-grow ng acti on, afl@0®R? t her object is to disclose the use of a
carnitine derivative fbr joducing a topical preparations for pronotion of
hair growh in human b s or @Ainmals, Xand a topical prepdations for
prophylaxis or treatnmelf Qha gzPpattern al opeci a, al opecia senilis,

tel ogen effl uvi um and cahitle , That is, the present inventions relates
to a carnitine derivative reprefented by the fomular (1):

[err] ' wherein R err] to Rlerr] each represent an al kyl group, having
1 to 6 carbon atoRmerB4n' apr €6€R? sefidh atdgeaidnt a@ylalkyl group having

1 to 6 carbon atoms; R? represents an aliphatic acyl
5 group-having 3 to 31 carbon atoms which may be substi-
tuted; R3S represents an alkyl group having 3 to 31
carbon atoms which may be substituted, or an alkenyl
group having 3 to 31 carbon atoms which may be substi-
tuted; and X~ represents an anion of a pharmaceutical-
10 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 hair-growing (restoration) agent and therefore is

useful as a hair-growing (restoration) agent.
. _

20 In the following, the present invention is explained in
detail.

As a specific example of the carnitine derivative (I) which
is the active ingredient of the present invention, the

25 alkyl group having 1 to 6 carbon atoms of Rl 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 R? includes propionyl group,
butyryl group, isobutyryl group, crotonoyl'group, meth-

30 acryloyl group, valeryl group, isovaleryl group, pivaloyl
group, hexanoyl group, 4-methylvaleryl group, sorbinoyl
group, heptanoyl group, octanoyl group, 2—propy1valeryl
group, nonanoyl group, decanoyl group, undecanoyl group,



group having 3 to 31 carbon atons which nmay be substi - ~tuted; Rerr]

represents an al kyl group having 3 to 31 ~carbon atons which may be
substituted, or an al kenyl “group havi ng 3 to 31 carbon atons which
may be*substi - tuted; and Xl err] Qresents an anion of a

phar maceuti cal - | y acceptabl e aci 6 and the use thereof for producing

sai d «.0pi-c preparations. The carnitine derivative (1) of the present
i nvention hasl@mrdesdnant draup,gdogiecgnayii gnous, conbdecanayl gzoumnven-

tional hair- ' or, ) he e _
hai r - gr owm ngg{%{%%ﬁ\l ﬁtdu%n p%&%&heéaﬂo%E EERI)% Cgl\léxg:@% HE F}%EFERRED

EMBODI VENTS gq%ﬁrh@%&ﬂ%‘%ﬁmﬁ’@ylt ﬁéOb‘PeseﬁPafiﬁvéﬁ?Y%ng’F%ulé«pﬂ’%ﬁ- .
detail . As @r@mplémawﬁn@mu@f uhﬁoaabyﬂ.tgﬁeuldﬁrli/ﬁlé@ojl )gﬁuﬂ,he

present ipvention the | k oup C on at e of Rl to R3

I ncl udes ﬁet rf’y?nagc}ecua gt IOU% oép&6 gbbg %Sf;’éﬁ'ﬁet%%f %htyl gr oup
or hexyl growgkoughe mqqmmlc gar@}dp,gBoGplha%ngeGrametﬂyHmMBemmm of
Rerr] incl queéolgogﬂwl&rﬁugfmw_yﬁxhe%sygno%f Mﬁgroup i opftf Ot 0Ny

-group, neth- acryloyl group, rou | SOV yl
group, hexand@HouRvo R i cesacml ﬁépépyl tQFSEEOSQWY)l MOSRURyr RNt ARGS2TOY |
group, octanel Grddp, Zre¥aR¥avaker ﬁh:on)QUHepﬂQé@é&YéyErMp desanay|
group, ”Tgeca”%yléy“né%oup, nonacosanoyl group, triacontanoyl grou§4or
_ hentriacontanoyl group; the alkyl group having 3 to 31
carbon atoms of RS includes propyl group, isopropyl group,
butyl group, isobutYl group, 1—méthylpropyl group, 1,1-
dimethylethyl group, pentyl group, l-methylbutyl group, 2-

15 methylbutyl group, 3-methylbutyl group, H,l~dimethylpropyl

. group, 1l,2-dimethylpropyl group, 2,2-dimethylpropyl group,
l-ethylpropyl group, 2—-ethylpropyl group, hexyl group,
isohexyl group, l-methylpentyl group, 2-methylpentyl group,
3-methylpentyl group, l-ethylbutyl group, 2—ethylbut§l

20 © group, 1l,l-dimethylbutyl group, 1,2—diméthylbutyl group,
1,3~dimethylbutyl group, 2,2-dimethylbutyl group, 2,3-
dimethylbu;yl group, 3,3-dimethylbutyl group, l-ethyl-1-
methylpropyl group, l-ethyl-2-methylpropyl group, 2-ethyl-
l-methylpropyl group, 2-ethyl-2-methylpropyl group, 1-

25 methyl-z—ethylpropyl group, 1,1,2-trimethylpropyl group,
1,2,2—trimethylpropyl group, heptyl group, octyl group, 2-
propylpentyl group, nonyl group, decyl group, undecyl
.group, dodecyl grbup, tridecyl group, tetradecyl group,
pentadecyl group, hexadecyl group, heptadecyl group,

30 octadecyl group, nonadecyl group, icosyl group, heneicosyl
group, docosyl group; triéoéyl 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, l-methyl-
ethynyl group, l0-undecenyl group, l4-pentadecenyl group,



10- undecenoy!l group, dodecanoyl group, tridecanoyl group, t et radecanoyl

group, pentadecanoyl group, hexadecanoyl group, heptadecanoyl group,
oct adecanoyl group, ol eoyl: group, el aidoyl group, |inoleoyl group,

| i nol erioyl group, 5 nonadecanoyl group,

2, 6,10, 14-t et r amet hyl pent adecanoy!l gréup, I cosanoyl group,

3,7, 14, 15-t et ranmet hyl hexadecanoy! group, arachidoyl group,

hene|tosanoy134ﬂwiﬂ)1&ﬁMaMnmm@¢hyl-2-geaapecenybogswmgm 2 -hgneiaigeagdsanoyl
group, pentacHSA or 30UHen?r94RonkEXPEOS2Y! LE&UMe NERJFANPY! group,.

octa- 10 cosanoyl group, nonacosanoyl group, triacontanoyl gr
hentriacontaﬁ&ﬁrﬂﬁQﬁﬂilcﬁﬂéYaPﬁFFPQPé&ﬁ ﬁﬁ%ﬂn@fsxthQEPUdes(é%ﬁﬂiﬁdébons of
Rlerr] incl umﬂ@ﬂwylcﬁr:@u@,, nSepEQANte Ol AlPrate, SWIAInHOWE i sobutyl
group, get@y pro yI group, 1, 1- dlnethylethyl group, pentyl group,
1- net hyl but ats: 15 nethyl butyl "group, hyl buty roup,

1,1- dlnethylpropyl group, 1,2-dinethylpro yI gﬁqy

N@ﬂh Iproezi//
group, 1-81 h% (EQ)EluegrEOBIE R2" 8}*‘%{5 L @ﬁ-l“} entyl gr ou BRYl

i sohexyl group, et h ent grou
3- et hyl pent ﬁrOQRPo@ﬁVlPQe?hypbﬁt Wrg@’@u@m@s eﬂﬁh AR we@@wonyl
1, 1-di et hy! o fl? g@@%xyéa%behgmt g%@y; yér@ﬁﬁl’qpx arbo]nyl3 -, hy! butyl

grgugiheiﬁyﬁbgg%ﬂ 38%chrgpﬁyﬂ group, bu ;g%fg%ﬁgﬁgaygﬂﬁ¥éup, iso-

1-et hyl - 2- nemhybﬂbagybrgboyp gReephypentylodydetidodylr gudupgr GHmethyl-

i itgyirlnet Q¥33°9§$Erggﬂgﬁ g}°u§5 H§£§ ﬁéﬁﬁhg%#§£3ﬁ*gF%uggghep?y| gr oup

octyl group, ozycar opy pgrpéntyhegtmhng¢@#§¢nxﬁ(ﬂﬁpunj Sgmedpy lomdecy|
group, dodecWexgieupcaltbbd9tyhrgagup, tetradecyl group, pent adecyl
group, hexadecy group, heptadecyl group, 30 octadeeyl group, nonadecyl
group, %syl group, henei cosyl group, docosyl group, tricosyl group,

tetracosyl gm&up,prefepeauaeaamplgrOﬂpth@amaqnaykigwnupxhh&ptaegswb group,
ocLa005Y St Al BRIACESMb AP Lol 000TLIL, UEUR B0 p2 AUEELLRGECL)
2- propenyl gQ@QpP; 1Rﬁe@hyproplonm¢hgrgup4nanbutmayuna@@@ny|vgﬁsawl ' '
14- pent adecegybugl, OHBxanoyl group, 4-methylvaleryl group, heptanoyl
20 group, octanoyl group, 2-propylvaleryl group, ﬂonanoyl
group, undecanoyl group, l0-undecenoyl group, dodecanoyl
group, tridecanoyl group, tetradecanoyl'group,-pentadeéa—
noyl group, hexadecanoyl group, heptadecanoyl group,
linoleoyl group or 3-ethoxycarbonylpropionyl group; and R>
25 1is propyl group, isobutyl group, pentyl group, l-—-ethyl-
propyl group, 1-methyibutyl group, 2-methylbutyl groﬁp,
isohexyl group) heptyl group, 2-propylpentyl group, nonyl
group, decyl group, undecyl group, dodecyl group, tridecyl
group, tetradecyl group, pentadecyl group, heneicosyl
30 gioup, 10~-undecenyl group, 3-ethoxycarbonylpropionyl group
or 12-hydroxydodecyl group. Among them, particularly
preferred are compounds in which R% is propionyl group,
isobutyryl group, valeryl group, hexanoyl group, 4-methyl-
valeryl group, heptanoyl group, 2-propylvaleryl group,
35 nonanoyl group, undecanoyl group, l0-undecenoyl group,
tridecanoyl group, tetradecanoyl group, pentadecanoyl



- 5- 3,7,11, 15-t et ramet hyl - 2- hexadecenyl group, 20-henei cosenyl

group or 30-hentriacontenyl group; and the anion of a phar maceutical |y
acceptabl e acid of X[ err] includes chloride, acetate, citrate,
‘nicottnhate, nitrate, sulfonate or 5 saligylate. The substituent of
R4 or R err] includes hydroxy group and an al koxycar bonyl -~ group having
2 to X carbon atons such _as nethoxycarbon group, ethoxycarbonyl
group; propyl 8X9¢Rr bieFRAFIRAY L :HFQ%RHNQﬂ%HQQEfééPH&n9F°§Poﬁﬁ linoléoyl
but yl oxycar bO@ybuﬁromd R%Ors proplt xglr@xmcapbﬂﬂvtt gEOUp, ne:ﬁéwh?wwbonyl.

group, 3-neth ycar hon up,. hexyl oxyca | grou
Toohoxyi- S5 Rar BTG S oSy SEAb By FoiY SuB ant” sSRerRy -
PﬁxyloxycaLbogybugrommdlel grOUQ&zﬁqﬂaﬂYi'@eguexagphgeoyligeggpnpben?if:),
ere may ghe éﬁygygkgg I q met ny
group; R4 |s p?o |d§£+ group, 1S0 utﬁ*ﬁ?ﬂgrguag ¢ sg 5}0 P gro%p, hexanoyl
group, 4- neth??@%?%@¥4 HFO,  hept anoyl 20 group, octanoyl group, '
2- propyl val eryl group, nonanoyl group, undecanoyl group, 10-undecenoyl

group, dodecanoyl rou trjdecan yI t et radecanoyl grou
Dent adeca- Jros it Fernad e e g&'&%ﬁp RePPRlBRanbyl GHeES mey
l'i nol eoyl gr doe mn&@térbmmdmr@d [@mo pihdichl rdwapprapﬂorﬁ@l 2<5r¢\sp,propyl
, but 11+ | - 4_
et byl %‘S&l%?%% lff@%b ‘é"fgvr odout, 4rmet BB Beane oo,

2- propyl pent y REXARRN. FHEANR gaé@Fh gﬂéasanemaeeypu@roh dodecyl

g (r) oup, tri ggcﬁﬂldecen pu;pmd;e,t rt%itQI‘ﬁ\HaIWyQU@roﬂ@nbédﬁéﬁtaéé&moyi]e@ﬁélﬁ@ﬁy|
group, un 0 et hox r opion ou

12- Py dr oxydodg| #ﬁ%g%@m BhSEVIoar b, 2 SRR el e e,

conmpounds in héptyll R_:(h:ms_o,prrm:nyin;drcgnpoumndecyll gobupyrgbddegeplipgraap eryl
group, hgéanoy}i&gé§&ngkﬁg¥'B@Eradecyl group or pentadecyl group.

Amcng compounds (I) in which R%? is an unsubstituted alipha-
tic acyl group having 3 to 31 carbon atoms and R3 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 aie those in which the sum of the
carbon number of R% 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 Dbe 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 R3 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
R¢ 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 R5 is 11 or a combination that the carbon number of R4 is
11 and the carbon number of R is 3; (5) in the case of the



val eryl group, heptanoyl group, 2-propylvaleryl group, 35 nonanoyl group,

undecanoyl group, 10-undecenoyl group, tridecanoyl group, tetradecanoyl
group, pentadecanoyl - 6-

group,= ‘hexadecanoyl group, heptadecanoyl group or |inol eoyl group; and
Rlerr] is propyl group, -pentyl group, 2-methyl butyl group, isohexyl
group, heptyl group, nonyl group, decyl group, undecyl group, dodecyl
group,~ tri decwungra:mpghet chrdon Budbeyk Qedbop, 1perd ammmdnagrmrp tlrfae:neutxaosyl
group or USRI GEONR 1o, 4 andSchle TLBA SAHS] RIS 9F,(he
conpound (I) There m ment |one s in I ch

I S |onyI
group, 10 i sobifyrif t@feo@ﬁsevéﬁer—?? Q]fl@uﬁf Ehmm%lfé%“}qer@r &?ﬁ-ng 16p
hexemoylt group daﬁmlaqawbngwaa tgedeaanleulnmhp ,oflQr4 é.s 3uaajacweyl |
group, trigdecano grou adecapoyl  gr qup an r] i ropy
group, peng iﬁ%ﬁﬂ? y?sngUp, ék*ﬂﬁﬁ %ﬁ % Boup,
undecyl group nuﬂrh:@e:cyolf @ﬂomp 515ndtthe|ecg/tbcgt mxpnbetxetqfaaécyls gnpup or
pent adecyl O W inat 1or TBAG EREPAURASH (hhmbd Wi Gt B4 e o ubsti t ut ed

on a

al i pha- tic acyl group havin car tons ~and 2 err IS an

unsubst i t ut ed G@xopn @I%@Grhﬁ‘ﬁl a Bst 9 3a empptdinthat she2garbon

unsubsti t ut ed RindeRIY brIROUPs Y| 883 3K SHrKeH BABRIOBE RS 1sO5hEE a
preferred gonpounds ar,e thos the sum of the car bon nunber of

D e oS b lnadite 8838 el e flon Suiher Boe W 15 130 BRAT RN Ta (o

26. As a specidarbonompimbeti of BP t#e3; (7caibihenwsser off tRé ana- bifetbar bon
nunber  of R[ercra]r’bo%xh?ﬁlﬁtbgg¥ iR i‘?”téf’@ rﬂélﬁﬂlo%%ﬂﬁt 1th(e1)c€'étﬂ> ophe case
he “car t

of the sum of on nunpbers’ be a conblnatlon the carbon .
number of R4 is 4 and the carbon number of .R3 is 13, a

combination that the carbon number of R? is 5 and the

15 carbon number of R5 is 12 or a combinat{on that the carbon
number of R% 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 R% is 3 and the
carbon number of RS is 15, a combinétion that the carbon

20 number of RY is 4 and the carbon number of RS is 14, a
combination that the carbon number of R? is 5 and the
carbon number of RS is 13, a combination that the carbon
number of R% is 6 and the carbon number of R3 is 12,.a
combination that the carbon number of R? is 7 and the

25 carbon number of R5 is 11, a combination that the carbon
number of R4 is 9 and the carbon number of R> is 9, a
combination that the carbon number of R? is il and the
carbon number of R5 is 7, a combination that the carbon
number of R? is 13 and the carbon number of R5 is 5 or a

30 combination that the carbon number of R? is 15 and the
carbon number of R3 is 3; (9) in the case of the sum of the
carbon numbers being 19, a combination that the carbon
number of RY 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 R3S is 13, a combination that the carbon
number of R4 is 8 and the carbon number of RS is 11, a



nunber of R4 is 3 and the carbon nunber of Rerr] is 3; (2) in t he case

of the sum of the carbon nunbers being 8, a conbi- nation that the
carbon nunber of R4 is 5 and the carbon 30 nunber of Rerr] is 3; (3) in
the case of the sum of the carbon nungers being 12, a conbination that
t he carbon nunber of R4 is 5 and thé Carbon nunber of Rerr] is 7; (4)

in the case of the sumof the carbon nunbers being 14, a conbi natlon
that the carbesmolmderonfti ithe3 antbanhaumbeobfnBfibes bf &% Rfmeer] is 11

or a conbi nat I O%é#%ﬂ'&l?% Coaf qulj:e ng O?f nats_lon tl}&t atri'ge té]aerbcoe}{ bon

nunber of R[err
surwmb@:heoﬁ:aﬁ%m Adniaads thei ngrmgn ausbedi oRtRdrlg Hat a he

carbon nunber g Had Sort AL 1R CHBRA RuRBRE eff Réerg]id Saddithe  (6) in

t he case of the sum of the car kgon nunbers being 16, a conbi natlon t hat
the carbof nuUFERORIYEPSE of Bidifhé ©°F EaFBB]Hlﬂﬁﬁb%? hatrehe qarbon
conbi nati on thatbdheofadbds 16 andnhae ehrBénlﬁuﬁbaﬂobfheE day ln uayber of

R5 is 11, a onmbj nat i at__t he n R4 .is.7 t he
carbon nunber™* r(‘)fcl'lf% <jfa}sseQ oof; t&%rrtﬁuﬁnaﬁfg%lh?hgf’rgﬁ r(n)%%rs be”ﬁ%%’r 3 R4 is
11 and t he. caecdrgyrinatie tWiatRIhes carpong nb@beronti R‘é\tls)rﬁtarract tthee car bon

nunber of R4 dSrdch aifinddie of R5C§rsb9.§ nan@sm?ﬁaﬁéoﬁstﬁat (ﬁ%]at txf]ﬂb% case of

the sum of t he car bon nunber s bei n 17, a conbi nati e carbon
nunber ofiOR4 BumRen RE tFhe Jéar"béﬁdni‘rHﬁeFaBPOR[ Rpmper s°§ 13,c@nbi nati on

t hat the car hesmpundietonft i3 ithed carthohh@ukbercarbrh :rwrmearnd)ftlﬁié s 12 or

a conbi nation_t hat the carbon s of | d theg carbon nunmber
of R5 is 11; (i t]o h e %ﬂeo gselgf E?ﬁe sﬁﬁxn“%{ n?ﬁlon :rrr}b n‘-'nurrbce“:lrrs jei ng 18,
a conbi natingre: reff R%escaﬂb@ndnuttbecaubomm“nsbe;ram@l Rhds 9 cgarbon
nunber of RS d r%n talcﬁpr@iartatt'h%” dah@bnt REmbaLPER Rf’ iU Pl 15 4 and

t he car bon nu
carbon number of R5 is 7; (11) in the case of the sum of :

the carbon numbers being 21, a combination that the carbon
number of RY is 8 and the carbon number of R5 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 R? 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 R? is 11 and the
carbon number of RS is 11, a combination that the carbon
number of R% is 7 and the carbon number of RS is 15 or a
25 combination that the carbon number of R? 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 R? is 13 and the
carbon number of.R5 is 12, a combination that the carbon
number of R% is 14 and the carbon number of R is 11 or a
combination that the carbon number of R is 16 and the
carbon number of R5 is 9; (15) in the case of the sum of
35 the carbon numbers being 26, a combination that the carbon
number of RY is 13 and the carbon number of RS is 13 or a



conbi nation that the carbon nunmber of R4 is 5 ar dnﬁ ar unber of

R5 is 13, a conbination that the carbon the

carbon nunmber of R5 is 12, a conblnatlon t of R4
e

is 7 and the 25 carbon nurrber of RB is_14,_a corrb car bon
nunber of R4 is 9 and the carbon nunber of R5 is 9, a ' conbl nation that
the carbon nunmber of R4 is 11 and the car bon nunber of RS is 7, a

conbi nat i on ©CeabinRsiear bat thengadeen gpumies ©f Ryi¢ LS 288 5B8 nunber of

R5 is 5 or ac%@boﬁoﬂbhtﬁékl en hhaisthra cardondwWelcadle B ithelBuangst he
car bon nunber of R5.is H-él?%-'ﬁ g?h se of the sum of .t he car bon
n

number s bei n§ f9°a§b88nBP e LFYGHRATLIGN, HGE SRERFIEEOR and
t he carbon numubeerobfRB4i $s156 and th@ominbunlnnmbbhabftné car bdbp GLWber of

Ra is 6 apd E?&eti@ Fg‘%[?b% EHgbgﬁmo R% £Lda ﬁorfL‘?hu e%”?; 9{?‘? ,that the

car bon . e car on nu ‘is 11, a
- 8- commhapia&monhahat hehe agpvpomuprdre DfofRRY §5115ap84dt nbe

carbon numbeicaehoRl ﬁhfni)el:soﬁ RS wnmﬁaélmlbéttlmetﬁaﬁb%e carb8Hnber of
R4 is 13 and the carbon,nunber of err] is ,nation that the

carbon numbePuBPeRsofsRisisnh’ 13RS e W%W onRFer'r‘f 1t arr a
conbi nati on chabinhheiear bhat the ncatiesn adurdder oflR4aid tllseandr bhs nunber of

Rlerr] i ln t R&sE;0fo 1 h um of .t h rhen s_being
. 20, a- to con%| na i.gﬁn*)ﬁﬁtg?he car gIon nﬁln%e nofth|34%a%%5Q%n}.'iﬂfgm“gslfn Pcar bon
nunber of R[ &he] cegbes numbendi bainemtha cirbination tdhaguiber carbry is 7

and the car b%m%'ifb% /e ﬂeIS]aﬂé e é’arbon %rme&abfoast hat1§heagar bon
nunber of R4 is 9 and. the car bon nunb % err! is. 11, Qonbl ation
that the carHBéd) in HBﬁbﬁ?s‘Bf°ﬁ4ﬂi‘% i‘ima?ﬁ *i*ff’e nyTREEs f’-‘lRFeP is 9
or a conbai rainb@fathah thet celid orarbdib aiuneRb 52413samd ahd the
15 carbon number of R5 is 21, respectlvely These unsubsti-
tuted R4 and RS may be substituted.

Other prefefable compounds are those in which each of Rl to
R3 is an alkyl group having 1 to 6 carbon atoms, R is an

20 aliphatic acyl group having 4 to 31 carbon atoms, R3 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 R5.is a branched aliphatic acyl group
having 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



15 carbon nunmber of Rlerr] is 7; (11) in the case of the sum of t he
carbon nunbers being 21, a conbination that the carbon nunber of R4 is
8 and the carbon nunber of Rerr] is 13, a conbi nati on that the carbon
nunber "of R4 is 16 and the carbon nunher of Rlerr] is 5 or a

conmbi nation that the carbon 20 number of R4 is 18 and the carbon nunber of
Rerrk is 3; (12) In the case of the sumof the carbon nunbers being
22, a- comtfi Bt bherbamayhbe caehbiomediifdross R4 whichl wheset lrarbon car bon
nunber _of R Gz bke 3yeAMBENBaLONchORL OEKAUROLeraighiTREr OF RA IS 7

and the carbon nunber err] Is or-a 25 conbination that the carbon
nunber of R4bir§nf§e§md°Fh§ ose pBigBnaREntRFVEALSY 3% [URSRtBrated i the

casg of the &'é@p@fctflvel'yhe garbge amiaer%rda@ r?cb&&e 10Ny 1N @frioRip Tdf«(at ;hé
car bon n er.of R4_is an on nu err 14

in the case nggt') %8e§ﬁrﬁ“8¥ Pﬁem%%)?b%rﬁe esres Wi ﬁbwg"s E%s'folcc%??ﬁ’f’natlon

t hat t he car bambesrsbhereoevid bs Qadandhmﬂe whicltatmrstmaighit e Rerr] is

12, a conbin at nunber of R4 is 14 and the carbon
nurrber of R[%%ra]g@hga rEQSeE@E@Qﬂ%HbI nation that the carbon nunber of R4 is
16 and the carbon nunmber of Rerr] is 9; (15) in the case of the sum of
35 the car borrheu&B@hstaﬁbnae%vaaw@nmnaé¢@5rdm} ttdﬂetrféarpti@@ent nunmber -of
R4 is 13 @nd .t he % bon n onbi,nati on

that ' hetar SBN<RGAGE: DoPUREEE  SbrLbaL Lotra el Hindhh o it @ YO SREARL | Lo
(16) in theboasetofm ahe23pasbtloﬂneoﬁa¢daamwmﬂ)e(r3s-dambrmg:y2-2 a

conblnatlon h | f
Rlerr] is 11*‘93%9%9?58?5429%3@%9% flaftioftut ok, béﬁ‘*ﬁf%%%'iew‘é?rng"z& a
conbi nati on SRa&t)t nedcanbeﬁym%é%cwamm Pt fid stHa9 atb & nBfibeR> 0

Rlerr] is 13r4aoeondj n@ﬁa%imeé heheaidron BdRer t8kmR4ai sohgodnd me

carbon n er . of err] is.11 or
1t which symmetric carbon atom at 2-p031tlon of carnitine is

R configuration is particularly preferred from the point of
a pharmaceutical effect.

In the present invention, a preferred carnitine compound
. 20 (I) may include those in which

" (1) each of R! to R3 is methyl group; R%? is pentadecanoyl
group and R3 is undecyl group;
(2§ each of R! to R3 is methyl group; R? is 4-methylvaleryl
group and R? is undecyl group; ' '

25 (3) each of R! to R3 is methyl group; R? is valeryl group
and R> is tridecyl group; -
(4) each of R! to R3 is methyl group; R? is propionyl group
and R5 is undecyl group; ' |
(5) each of Rl to R3 is methyl group; R%* is tridecanoyl

30 group and RS is pentyl group;
(6) each of Rl to R3 is methyl group; R? is heptanoyl group
and RS is nonyl group; '
(7) each of R! to R3 is methyl group; R? is heptanoyl group
and RS is tridecyl group; . '

35 (8) each of R! to R3 is methyl group; R? is undecanoyl
group and RS is pentyl group;



conbi nation that the carbon nunber of R4 is 16 and the car bon nunbef~et

Rlerr] is 12; (18) in the case of the sumof the c .messuéggi;ﬁ; |ng 30, a
conbi nation that the carbon nunmber of Rlerr] is 15 and r
Rlerrj-is 15; and (19) in the case of the_sumof tie c |ng

34 a conbination that the carbon nunber éf R4 is 1 ! and

of R[,grr] is 21, respectively. These unsubsti- tuted R[err] and R[err] nay
be substitutgd) eabhher pl ef®rpblis arpIINdToape RAOSS valaby T hywemeh of
Rlerr] to Rierr] r5S;@n I ol having 1 to 6 carbon atons, R err] is an
al i phatic ac%fldgrou gh‘é@?ngysizlq;f '%l carbon atons, E%err] I's an al kyl group
having 11 to(30)cerbbno&tBheto @hds mesharabiroupe oRboimdsndeeandydse i n

whi ch the al jpBahi gnackb £f apfy RRhdd; or the alkyl group of Rerr] is a
branched al i phat |£)c gcyl 153{/l ng 4-to 15 carbon atoms or a branched -

h
al kyl group H&i‘r?nﬁaﬂhtﬁflgpd%ﬁ gon 18 BeEhyAs 9EQUR/ pRET £F duridesannitied
al i phatic acykogpoaﬁdons als)rm{;ajyanblga:dmlpanched al kyI group there may be
-mentioned an hat r san al k rou ave branched net hyl
group. Mor eoég# Fh68e° ‘lgnlgyv\k% H‘@ fﬁ?ﬂ?}y gani: %f“? T a
even- nunberedrpoplan@nR%fls:a:rmaieqyﬁalgtroampe rmre preferabl e. Furthernore,

those in whighs hgagﬂegfr&mt}_q;w AQSkktRY10 rgg.ébOﬁ‘; cﬁegkdpsﬁgrj}%hpom tion

nei ghboring t etermn carbon at om ar e nost éferd
carnitifd® defFouPi 98d (R} ¥ tHEqGYds@FCYPrhvention, as the aliphatic acyl
group (14) each of R! to R3 is methyl group; RO is 4-methyl-

valeryl group and R5 is dodecyl group; '
(15) each of Rl to R3 is methyl group; R% is 4-methyl-
valeryl group and RS is tridecyl group;

15 (16) each of Rl to R3 is methyl group; Rz is isobutyryl
group and RS is tétradecyl group;
(17) each of R! to R3 is methyl group; R% is valeryl group
and R> is pentadecyl group; _
(18) each of Rl to R3 is methyl group; R% is propionyl

20 group and R3 is pentadecyl group; and _ '

' (19) each of R! to R3 is methyl group; R4 is hexanoyl group

and R3 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, hair 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 formulated simultaneously

35 materials which have been formulated in known hair-growing

(restoration) agents, such as vitamins, hormones, a vasodi-



of R4, there may be nentioned those in which whose carbon nunbers are
even or. odd, those which are straight or branched, or those which are
saturated or unsaturat ed, respectively. As the al kyl group or the

al keayl group of 5 Rerr], there nmay be gegtioned t hose i n which whose
car bon nunbers are even or odd, t Rod% which are straight or

branched respectively. The carnitine derivative () according to
the Present létornvaminoradidsudes aptirbdlodissder s abakén dunahiaBymretric
carbon atom % 8189%%&%&&@%{3 td %tﬁ%i%ardg‘%%blz'inﬁ agent.
hydr oxypr opyl t ri met hyl anmoni um hydr oxi de,. i ntranol ecul ar salt) and an
asymetric carbon atomexisting at Rerr], Rerr], Rerr], Rl err] or

Rlerr], and ﬁhétﬂﬁéﬁnﬁh@feﬁﬁe d&ﬁmmbtﬂﬁyﬁedienmﬁpﬁundeipré5enmhinhen—
.asynnetrrc carbon atom sition of carni,ti . confi;g tion
i s particul aFt9PpF@rRy rg%lr‘?‘rg efcirelspcg1 9t p@frtlcurigrlghér”rnrﬁggﬁf i gé{i g*?ect.
In the preseattinaeﬂmgredlenqwmﬁXNbaﬂfqnmumahamel@onpéumua e anyumpy
i nclude thosg, no&?h& on the<£ﬁo&§¥§1éyalﬂﬂﬂﬂg oEooBh@Erkokﬁuﬂﬁﬁgal group;

R4 is pentadec err] Is undecy grou é%% each
of Rlerr] tomﬁ¢e¥1T1$sS¥ﬁ%rﬁﬁ %ﬁ ma;qqga& neFHyH?& ERyr the ampyhh ang
Rlerr] is Unﬂscyhlﬂéﬁyp a@but (8)1 easle of vy eferightobBEedr bni sheetbyhlgr oup;

R4 is valeryl oup nd, Rferr] is tridecyl group; (4) each of
Rerr] ti® R[%WngstﬂEWV&ékfﬂthp, R4 is propionyl group and Rlerr] is
undecyl group; (5) each of Rerr] to Rerr] is nmethyl group; Rerr] is
tridecanoyl gf)e gé?ﬂftfﬂg ¥d iéhiﬁ?vldf Qmﬁuﬁresent ﬁﬁ%eﬁ@ﬁbnoéaﬁ{err]
to Rlerr] is net group err ept ano gr oup err
nonyl group;be prepaye@akﬁ 04{%%4WP%Q7 %1§gn€tﬁ9mpaP8 ?ﬁers |
hept anoyl grgu¥Rted byafKle RES¥hd1d s(1x)idecyl group; 35 (8) each of Rlerr]
to Rlerrds is nethyl group; R err] is undecanoyl . sgroup and Rlerr] is
pentyl group; szCOOH
' (I:HOR4 Rl . X ' (II)
CHZ_N+<R2
R3

wherein R, R2, R3 and R? have the same meanings as
described above,
20 and a compound represented by the formula (III):

RSY (III)

wherein Y represents'a halogen atom; and RS has the

25 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):

30 '
FHZCOOH

CHOR! g1 X" | » (II)

1 ) ;
CHZ —_— N+< R2

R3



(9) each of Rerr] to Rlerr] is methyl group; R4 is valeryl group and

Rl err] is undecyl group;. (10) each of Rerr] to Rerr] is nmethyl group;
Rlerr] is undecanoyl group and Rerr] is heptyl group; (11) each of R err]
to Rlerr] is methyl group; Rlerr] is tridecanoyl group and Rl err] is heptyl
group; (12) each of Rerr] to Rerr] is thyl group; R4 is isobutyryl
group_and R err] is tridecyl group; (13) each of Rlerr] to Rerr] is nethyl
groupt R4 is propiwbeyeigr 83p BAd B eand R haviedebyl sgmeupeaginyseash of
Rlerr] to Rerr] ifsdsiipely gbeyR; Rlerr].is 4-nmethyl- valeryl group and
Rlerr] is dodecyl group; (15), each of Rerr] to Rerr] is methyl group;
Rerr] is 4-ﬁ5tﬁyF§a9§F8Pyﬂe§FBﬁbl§%dt¢$%ﬁ9% having kEdAtigiidypat(16) each
of Rlerr] tocRkBoklli §rovphihdgs osdmpsled Mfepfeddidad Wy lene FeRmand Rl err]
S tetragfcyl ?{rqup; (17) each of Rlerr] to Rerr] is; nethyl group; Rerr]:
Is valer gr‘& ﬂ)'and Rlerr] is pentadecyl group; (18) each of Rerr] to
Rlerr] is methyl group; R err] i§5 opi onyl group and R[eré#,is pent adecy
group; and (19) each of Rerr] t &Perr] is methyl group; érr] S

hexanoyl group and R err] is undecyl group. The topical preparations
provi ded by the pwbsamtini RVehas obhe ssAme rasling as descirdbedf ebawesuch as a
hair toryg, a hair lotion, hair cream shanpoo and a conditioner according
to a conventional nmethod.,In addition to the carnitine derivative which is

the active i RGPeGPBABNSRALEAR PF sttt CIMRAMYG off I m@néh itRies CRRPEHTEr e
general |y usedifpr ahiesRe habidem at fish (¢ Yy alda@it)i vegeririvagivBeof

.fornulated 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—dialkylf
- aniline, pyridine, N-alkylmofpholine 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'—morpholinoéarbodiimide 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 carnitihe 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.



into these hair-growi ng (restoration) agents. For exanple, distilled water,
al cohol s, polyvalent alcohols, a surfac- tant and fats and oils may be
fornul ated as a base materi- al, and further there can be fornul ated

Si nul<t'aneously material's which have been,formulated in known hair-grow ng
(restoration) agents, such as vitam ns, hornones, a vasodi -

- 12, lator, am no acids, an antiphlogistic, a skin function-
acceler at i ngTh§eftazhdng EBF‘P@PéddK%bI%fhg’%gé?ﬂRared byTireagivdagt aof t he

active ingreguenit@het RErRPUEEEHE L&YESsered itgn e @ dienzul @hed is not

particularly lLimted, and the active ingredient may be formulated in a
suit abl e anmount dep€hR£f®Q on the anmounts and ki nds of other fornulated
materials such as a bake material. In general , the anount is suitably
about 0.1 to 2 % by wef¥PH basedlon the total 10 ampunt fdWiul ated.

The carnitine derivatiye _(_Ig+ fR§ he present invention can be prepared
by, for exanple, condens ng a cogrpound repre- sented by the fornula .
(1) 155 CH2 COOH Rl err]

wherein R, R2 and R3 have the same meanings as
described above, :
with a carboxylic acid compound represented by the formula

(VI) :
10 _
R40H (VI)

wherein R4 has the same meaning as described 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 havirng 1 to 6 carbon atoms, there may be
mentioned an alkyl group having 1 to.4 carbon atomns,

20 particularly methyl group; as a preferable example'of an
_alkyl-grbup having.3 to 31 carbon atoms, there may be
mentioned an alkyl group having 3 to 21 carbon atoms,
particularly 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 aliphétic acyl group having 3 to 18 carbon .
atoms, particularly an aliphatic acyl group having 3 to b? ' V//
arbon atoms; and as a preferable example of an alkoxy@: ;

' G
g 2%
Cam&n5Zﬁ6group, there may be mentioned an alkoxy, group having & to E;
PR
carbon atoms. /tu@@né] ) :

35 Further, in the present specification, as the anion of the




wherein Rl, R2, R3 and R4 have the same neani ngs as descri bed
above, 20 and a conpound represented by the forrmula (111): [err]
wherein Y represents a hal ogen atom and R5 has the 25 same neani ng as
described above. Al so, the carnitine.derivative (1) of the present
I nvention can be prepared by, for exanple, condensing a conpound
represented by the fornula (I1): 30 CH2COOH [err] :
- 13~ pharmapeveiea R eradcemiallq acdder theagd mRyebe] mpatéonad, same
Meani Nngs as for examp €5 CEh DO ADOVEsetate,0lcid ra®@Gt hieotehh¥ali ve thereof
having reactivity at car boxyl group -and a conpound represinted by the
formula 5 p;gggte, 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 | i
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 appliéd to é
shaved portion once a day 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.

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 shéved portion.

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



[err]

The condensation of the conpound (11) and the conpound

condensation of the reactive derivative of

wherein R err] has the sanme neani ng as descri bed above. 10

(I'1r1) and the

the conpound (11) and the

conpound (1V) can be suitably carriedq out in a suitable solvent (e.g.,

di et hyl f or mam de,
and . acetonitrile)

(e.g.; an al K&eisudsdsal hydroxi de, an al kali netal
nmet al hydrogen carbonate, N, N-di al kyl - ani | i ne;

N-al kyl nor ph@hbn@»eau@ta BEk- 5R¥EH E:lmkﬁfllle 8&1&&@A§6)Ta@1e0 11 QuedngC2
The condensatign qof the coggound and t he cornpound (I

carried out SGrPEBPY PH £A

15 tetrahydrofuran, hyl ene chloride, ethyl acetate
in the presence or absence of an acid accept- or

carbonate, an al kal

pyr

Jsriobe) Jand Tt oy faping O,

i di ne,

ca be
ed ¥ §odnEigBove

condensats ongfi eathespmpienserospdbstvery of 25 a condensing agent (e.g.

N, N - di cycl ohexyl carbodii m de, N cycl ohexyl -

and N-ethyl-N -(3-di- met hyl am no )«carbodiimde) at -30 to 30 C.

- nor

phol i nocar bodi i m de

As the reactive derivative of the conpoun '), there may 30 be used a
corresponding acid halide, nmixed acid anhydride

| f desired,

the carnigide deniyaui

or

active ester.

\R@#ﬂﬁgn@wlnbeSppesemaveragémvent|on t hus

netal salt (e.g.

obtai ned may be readted with_ for |stedae,ecafter 30 days) |
sodium salt and pota55|15353g5ﬁ of. a pharnqqgutlcally accept abl e acid

to convert Xlerr]

aci d.

10

*1:

*2:

inrto an 1 ani qn_or. orner*pgarHBCEUIlcally accept abl e

3
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showing a sample prepared in the respective Examples

described below

the average value obtained by carrying out the above

‘test 5 times in the case of Control



- 14 - The starti ng conpound (I1) can be prepared by reacting a -

carnitine derivative represented by the fornmula (V): CH2COO
5 [err] wherein R err], Rerr] and R err] have the
sanme Aeani ngs as descri bed above with a carboxylic acid
conpound represented by the formul a (jVY) 10 [err] wherein
R4 has the sane neaning as descri bed above, according to a conventi onal
met hod, for exanple, in the 15 saffabienderCastdh the above condensati on.
In the present specification as a pref erabl e exarrpl e of an al kyl group
having 1 to 6 carbonpatoms—ttere et gr oup
having 1 to 4 carbon @P{@mpleZNo p‘a Egl?':%r%w%ligi%é f%{%aq;ér%zg%ya pref erabl e
exanpl e of an al kytr—group—travt ; re may be
mentioned an al kyl gloup h#fng 3 1o 21 carbon 3itbhns, partlicularly an
al kyl group -having 3|to 15 ggarbon btoms as 4agpreferabl e gxanple of an
al kenyl group havi ng[ 3 To 3L 25 —CHroomatons, there nmay e Tgnti oned an
al kenyl group haying 3480 21 chrbon atons $haftticularly ad al kenyl
group having 3 t 15 cafgoon at pns; as a pr ejelrabl e exarrpl g of an
al i phatic acyl group{having 3 TO 3 carpbom atons, tNere gy be
menti oned an al i phat {c_acyl 1gr gup-having 3 to 18- Garhon
_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
5 described below '

Table 2

Hair—-growing score (average
value, after. 30 days)

.0*2

Example No.*1

Control.
15
16
17
18
23
26

N O 1T T G O P RN
<o o e jw o

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



atons, particularly an aliphatic acyl group having 3 to 15 carbon atons;

and as a preferable exanple of an al koxycar bonyl + there may be
menti oned an al koxy group having to carbon atons. 35 Further, in the
present specification, as the anion of the

- 15 - pharmaceutical ly accept abl e’a&pd,' there may be nenti oned,

for exanple, chloride, acetate, citrate, nicotinate, nitrate, sul fonate

and salicylate. Anong them chlori diable 2 niComtidnate, nitrate and sul fonate
are preferred, and chlo- 5 ride, nicotinate and nitrate are particularly
preferred. EXANPEES— resent

I nvention is descritm(EXampkazmd.*bygﬁ%ﬁg?F§g§§§6§§§§§§§%ﬁﬁﬁ%§% Test

VR )

exanpl e 1 (Hair-growinmg—actTomrom$haved nmoose) Civiettrod| 15 Backs
of 10 mal e C3H HeN milce (6 2%eks olld) per groupdvére shavel by an

electric hair clippen and Bﬂ§n a s#fety razor , ¢3 days beforp application
of sanples was initigted—6—1m of—amettanot—sotot+om—containing 2 %
(Wv) or 0.5 % (w V) 29 o

5

31 3
32 4
33 4
36 4
37 4
38 5
52 3
65 4.
3

3

3

4

3

3

4

66
67
70
74
76
77
80

O [0 jo B 0 o o oo [ O Jw 9 o Joo (o Fo

*1: 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
.ch;oride (1.5 g, 3.81 mmol) in 30 ml 6f 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



20 of each sanple or ethanol (control. group) was applied to a shaved
portion once a day for 30 days at 5 successive days a week after the

m ce becane 7 weeks ol d. The hair-growi ng action was eval uated by
scoring hair- 25 grow ng degrees based gn the follow ng 6 ranks. 0:
No growm h of hair .is observed. 1: Hard hair is growm at |ess than 25 %
of a shaved . portion. 30 2: Hard hair _is grown at 25 %to | ess
than 50 % of skirred at repgvEgmperarsnRe. Thereaffsry HAlG REGRIRES 50 %

tf ;ES; tharwéi%%uairécteg b flih@&@ﬂoﬂpr&a§ﬁbd with:dietand haibed,s grown
a opto | ess 00 hav t.1 ol d h

is grown at ¢ HﬁEda ShH¥g§ gogtgoﬂf o388V ) P Abecanoylony B NI
- 16 - dﬁﬁﬂadyldkycarbonyhpropgm)t31m¢Eh$lmmmpnIumlh;dmﬂdamﬁSn@-Tab!e 1
(using 2 26 o%-)qje"é%' Q319 . eaﬁB sagpLe)rangde TR fuck (ttrﬁwq;&ain‘@dswagtlon

5 of eac respeéecti
Exanpl e No deﬁﬁ ﬁﬂgﬂdwpﬁgw§§©re gadekhgenixture was StlrredﬁﬁQﬁal after 30

days) hour at roo®ORkhBkrature and then &xt¥acted 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 bressurg 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-tridecanoyloxy~3—-tridecyloxycarbonylpropyl)tri-~
methyiammonium chloride as colorless crystals.
20 .
m.p.: 146 to 147 ‘C
IR (Nujol) cm~l: 1735, 1725
NMR (CDCl3) &: 0.88 (6H, t, J=6.8Hz), 1.26 (38H, br s),
1.55 to 1.65 (4H, m), 2.31 to 2.36 (2H, m), 2.80 (1H, dd,
25 J=17, 5.9Hz), 2.85 (1H, dd, J=17, 6.8Hz), 3.52 (9H, s),
4.01 to 4.13 (3H, m), 4.32 (1H, br d), 5.64 to 5.71 (1lH, m)

Examplg 2

30 By processing (R)—(3—carboxy-2—pentadecandyloxypropyl)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) ecm~l: 1760, 1740, 1730



1 4.6 3 4.6

8 4.1 9 5.0

11 5.0 12 - | 5.0

13 -° 3.4 _ g 14 5.0

19 | 3.7 9" | 5.0

24 4.9 25 5.0

30 - NMR (CDCEglg8: 0.88 (6H, t, J=6g38Hz), 1.26 (42H, br 5,0

39 4 4.

39 1.55 to § @s (4H, m), 2.30 to 24336 (2H5 m, 2.80 (1H; &, "

5.0 10 *1: Ishbwmi ﬁgo%iz)s'arﬁ:ﬂ%‘" ptldlya s |JrT1t7he6r-§§5éct$v§3 EX 3| &k
descri bed bel #y03 to *£:14 he3vadage \aal usroly ai Bed4byocarv:vl NOHPUh) t he

above 5 test 5 times in the case of Control

- 17 - Table 1 (Contd)

*| Fblr-grcme@ﬁmMiﬂﬁa(average Exanple No.*1 value, after 30
days) :

Under ice cooling, oxalyl chloride (1.41 g, 11.1 mmol) was
added dropwise to a suspension of (R)-(3-carboxy-2-penta-
10 decanoyloxypropyl)trimethylammonium chloride (2 g, 4.74
mmol) in 10 ml of methylene chlo;ide, and the mixture was
then stirred for 2.5 hours at room temperature. After the
solvent of the mixture was ;emoved under.reduced pressure, -
the residue was azeotroped with toluene (15 ml X 2) to give
15 crude acid chloride as a colorless solid. To a solution of
the acid chloride in 10 ml of methylene chloride was added
dropwise l-undecanol (1.49 ml, 7.2 mmol) 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 etherf
. 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 desired 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 frqm aceto-
nitrile to afford 2.0 g of (R)-(2-pentadecanoyloxy-3-—
undecyloxycarbonylpropyl)trimethylammonium chloride as
colorless grystals.
35
m.p.: 152 to 153 °C



46 50 47 4.9
48 4.4 49 4,1
51 5.0 53 5.0
54 . 4.8 55 4.4
56 4.2 - 21 5g 4.2
62 3.9 63 4,3
64 - IR (Nujo#) Ocm-1l: 1760, /7@0i,ng730sanpl e prepar ed in the

respectl ve EXgig! ?EDC§3) 5: 0. 3%95(;:5‘?' bﬁd QQEO‘#‘hz)

é;SH br s),
Table 2 §r ow ng 2o de

Exanpl e No. *11va#uke afﬁér(Bm,dmyﬁ)Z 30 to 2. 36 (2H, mEon?rBD (1H, dd,

i g*z J=17, 5. 9Hﬁ5}fb 85 (1H, dd, J=17, % %.9Hz), 3.53 (9H, $)r g 16
5.0 5 4.03 to 4.33 (3H, m), 4.34 (br q4,85 64 to 5.71 (1H, m) og

4.7 10 *1: showng a sanple prepared in the respective Exanpl es
descri bed belgm/ % *ZE %pg $verage val ue obtai ned by carrying out the
above 17 n the case of Control -

By processing corresponding starting'compounds in the same
10 manner as described in Example 3, the compounds ‘shown in
the following Table 3 were obtained.



- 18 -

Tabl e 2 (Contd)

No. *| Hair-grow ng score (average

27

29 =
32
36
38
65

'3

%mowmom

28
31

- 22 33

37

Table 8?2

66

val ue, after 30 days)

67
74
77

1-bronotri de
suspensi on
chloride (1.

Exam—

cane
(0]

5 (,

o oo e
1
f

4
'8
re

N SWRrOAROSE

a1

0

S

CH,COOR>’
|

S

70
76

HOR 4 80 . -
pared in ﬁ%e respective Exafples 5 d
Tri et hydmA-ne B3 n, 3.81 mml) and
19.0 nmol)

r egadded successively to a

=N
X
I

w
e}
'_\
A
it

n

5
[4s UT T"UCcUudtl

Y
30 mRrdf _di

Khy

f Phyabadle, properties

PWYWWARWH
%coouwcna:m

D O 0
(%)

cri bed

-CO (CH2)13CH3

- (CH2) 14CH3

Cl-

m.p.: 156 to 157 °C
IR (Nujol) cm~i:
1740, 1730
NMR (DMSO-dg) &: 0.85
(6H, t, J=6.7Hz),
1.24 (46H, br s),
1.45 to 1.60 (4H, m),
2.22 to 2.40 (2H, m),
2.73 (1H, dd, J=16,
5.7Hz), 2.79 (1H, dd,
J=16, 6.0Hz), 3.10
(9H, s), 3.67 (1lH, br
d), 3.80 (1H, dd,
J=14, 8.4 Hz), 4.02
(2H, t, J=6.4Hz),
5.46 to 5.53 (1lH, m)

—CO (CH2) 15CH3

g

—(CH2) 10CH3

Ccl-

m.p.: 148 to 149 °C
IR (Nujol) cm~1l:

1760, 1740, 1730
NMR (CDCl3) &: 0.88
(6H, t, J=6.7Hz),
1.26 (42H, br s),
1.55 to 1.65 (4H, m),
2.30 to 2.36 (2H, m),
2.80 (1B, dd, J=17,
6.1Hz), 2.85 (1H, dd4,
J=17, 6.6Hz), 3.53
(94, s), 4.01 to 4.13
(3H, m), 4.34 (1H, br
d), 5.64 to 5.71 (1H,
m)




and the mxture was stirred for 23 hours at 50 to 60 C under argon
at nosphere. The solvent of the reaction mx- 15 ture was renoved under

reduced pressure. To the residue was added 20 ml of diethyl ether, and
the m=xture was - stirred at om tenperature. Thereafter, the
precipitates were collected by filtrdtion, washed with diethyl ether,

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

tri deCyl oxyc&3EaRdesopyl )t ri met hyl anmoni um bromide as a 5 colorl ess

solid. To 2.5 g of the product thus obtained was - added 50 m of water,.

and the mxture was stirred faor 1 our at roomtenperature and then

extract ed mAﬂﬁ’FbﬁPéPenSloﬁyBFoﬁB?aﬁzePﬁ9Fa%%%ﬁ%ﬁ¥Q?§¥ 3-hridgeylaxy-

exltract ed o(r]I g%gibegglpﬂo@fmn twemetngldaﬂmclﬂﬂurm cmiom@@twrﬁaegg, ?za.lqaig ]

so ution an of wate g _was, stirr ours
o8 PRI, e Resh apckie@Pie, Acaty cioffut ASouinete ' AL gl it e

mashed mnth dosdtmmaﬂéd19aBOn@lsofutebnabndr¢fmwan—ethﬁﬂeaqetat¢ t(e :sol vent

was renoved ynder, o %@‘d%%d 18' ﬁiSHffewater ThEa ra5d e inS %?aesOta: gui th
et hyl acetate and then 15  dried at room tenperature under pressure

to afford  for #%.9 §PugscAtdECaBsFPRRCFR KR . ﬁﬁkﬁﬁnﬁﬁﬂuﬁrQﬂ&%ﬁ ned
was recryst a|l|aiyéQd whrsome@talﬁteacehat RasRe@rwytierd o8 «F atater, the

R)-(2-trjdec 3-tridecyl o b yl )t I
i of i delds SRIgFrEs¥ag, pepared SHUEE  PRRILEE RRediying, ) ang T kTR VT
(Nuj ol) cn{emwb are®fropedswith bRyl Citfatre]) Ther riesiGill (BHy t,
J=6. 8Hz 1. t 2H,

> 80 (1L dd%@ég%%%_wgr glssoi;eé g@ %gkﬁi %F(d%éeﬁ91 ﬁ%& (%n§5%?9( n)
4.01 to 4. 13ipsnlupje mageria Hera)re@ptﬁﬁthyEﬁq@tqqq+OQﬁ After

diethyl ether was removed under reduced pressure, the

15 residue was dried to give 1.62 g of (R)—?Z—pentadecan—
oyloxy-3-tridecyloxycarbonylpropyl) trimethylammonium

nicotinate as a colorless solid.

m.p.: 62 to 68 °C
20 IR (Nujol) cm~l: 1740, 1610
NMR (CDCl3) &: 0.88 (6H, t, J=6.7Hz), 1.26 (42H, br s),
1.56 to 1.63 (4H, m), 2.25 to 2.31 (2H, m), 2.77 (1H, dd,
J=17,. 5.7Hz), 2.82 (1H, dd, J=17, 6.9Hz), 3.49 (9H, s),
3.97 to 4.18 (3H, m), 4.35 (1H, br d), 5.63 to 5.71 (1H,
25 m), 7.25 (1H, dd, J=7.7, 4.8Hz), 8.30 (1H, dt, J=7.7,
1.8Hz), 8.56 (1H, m), 9.23 (1H, br s)

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.



Exanpl e 2 30 By processing (R)-(3-carboxy-2-pentadecanoyl oxypropyl)tri -
nmet hyl ammoni um chl oride in the sane nmanner as described in Exanple 1,
(R) - (2- pent adecanoyl oxy- 3-tridecyl oxycar bonyl - propyl ) trimet hyl ammoni um
chl ori=de was obt ai ned. 35 mp.: 153 to 154 C IR (Nujol) cnferr]:
1760, 1740, 1730 - 24 - - 20 - N
(CDCl[err]) [err]: 0.88 (6H, t, J=6.8Hz), 1.26 (42H, br s), 1.55to
1.65 (4H, m, 2.30 to 2.36 (2H, m, 2. 8abléHA dd, J=17, 6.0Hz), 2.85
(1H, dd, J=17, 6.8Hz), 3. 53 (9H, s) _4.03 to 4 12 (3H, n) 4.34 (br

d), 5. 64 to 71 "'.ELHL ﬁAf E}\élrrplt % UIIUCI |\,c L;UUI | |rg, OUAX |y|
chloride (1. 41 g,]11. 1 nnDI) was d dropwi se to a suspension of
(R) - (3-carbo penta- 10 decan propyl)trlnethylannonlun1chlor de (2
g, 4.74 %%ﬁf) in 10 M of nethy enelzgiﬁﬁzde "afid the nixture was

then stirredypr R.5 hours at roorgd,erpgatgng. After the sol vent{ of

the m xture was renoved under reduced pre HEe t he resi due was
azeotroped with te+uene—é45—ﬁ¢-*—2+—Le—g¥¥ﬂ—g$ cH-tde—aei-d—chl-ori-deak a
col orl ess sg:id. To a ’élutiof of RS thelagrd| cbhesieel iprddh i
met hyl ene cmlorl was added m.p.: 158 to 159 °C

' : IR (Nujol) cm~1i:

1760, 1740, 1730
NMR (CDCl3) &: 0.88
(6H, t, J=6.7Hz),

: 1.26 (40H, br s),
-CO (CH Hal - -|1.54 to 1.65 (4H, m),
7 CO (CH2) 14CH3 (CH2)10CH3 | C1 2.30 to 2.36 (2H. m).
-12.80 (1H, dd, J=17,
5.9Hz), 2.85 (1H, dd,
J=17, 6.6Hz), 3.53
(9H, s), 4.03 to 4.11
(3H, m), 4.34 (1H, br
d), 5.64 to 5.71 (1H,
m)
m.p.: 135 to 136 °C
IR (Nujol) cm=1:
1730, 1720
NMR (CDCl3) &: 0.88
(6H, t, J=6.7Hz),
1.26 (30H, br s),
—-CO (CH - -|1.54 to 1.65 (4H, m),
8 CO (CH2) oCH3 (CH2)10CH3 | C1 2031 to 2.36 (2H. m) .
2.80 (1H, dd, J=17,
|5.8Hz), 2.86 (1H, dd,
J=17, 6.7Hz), 3.52
(9H, s), 4.01 to 4.13
(3H, m), 4.32 (bxr d),
5.64 to 5.71 (1H, m)
m.p.: 145 to 147 °C
IR (Nujol) cm™1l:
1730, 1720
INMR (CDCl3) &: 0.88
(6H, t, J=6.7Hz), 1.26
(36H, br s), 1.54 to
: - - -J1.65 (4H, m), 2.30 to
9 CO.(CH2)11CH3 (CH2)11CH3 | C1 2 36 (25, m), 2.80
(1H, dd, J=17, 6.0Hz),
2.85 (1H, dd, J=17,
6.7Hz), 3.52 (9H, s),
4.01 to 4.13 (3H, m),
4.32 (1H, br d), 5.64
to 5.71 (1H, m)




dropwi se 1-undecanol (1.49 m, 7.2 mmol) under argon atnos- " phere while
I ce cooling. After the reaction m xture was stirred for 2.5 hours
under ice cooling and then stirred 20 for 30 mnutes at roomtenperature,
and the sol vent was renoved. To the r gldue was added 60 m of diethyl
et her, and the mxture was stirred T 15 m nutes at roomtenpera-

ture. The precipitates were collected by filtration, washed with

di ethyl ether and then dried to gi Tab2e62 dCohtdb a crude desired product
as a colorless solid. To 2.62 g of t he product- obt ai ned was added 50
m of water, 1 e
and t hen acted with tetra an-ethyl acetate (1 : 1).
sol vent of thg gxtracts was renov der reduced pressure, 30 and the
resi due was Jaaeotfoped with ethyl @Ecetatpe, Ecﬁherei X" after, the res dual

solid was regiystillized fromacetow, — n*&rignile to afford 2.0 g of

(R) - (2- pent gdecanpyl oxy- 3- undecyloxy Qonylpropyl)trlnethylannn I um
chloride as Clot-e+t-ess—erystal-s—a35 r—3-52—t-0~—1-53—-ftd—C

J 21 - IR (Nuj ol ) m#q errl% 176085 1740] %73D phys @R (SRBdArId) B:
0.88 (6H, t,|J=6.]/Hz), 1.26 (38H, br s), 1. pdt.po0: 1155 HatHsan)c 2.30 to
2.36 (2H, m|, 2. ﬁo (1H, dd, J=17, 5.9Hz), 2| 8R (Mfjorid,c2k7, 6. 7Hz),
3.53 (9H, s)|, 5403 to 4.11 ($H, m, 4.34|(br H), 19504 1045,71760H, |m

Exanples 4 gnd 5 NMR (CDCl3) &: 0.88
' (6H, t, J=6.7Hz),

1.26 (42H, br s),

-CO (CH Hal| = (CHo) 1~ CH -{1.54 to 1.65 (4H, m),
10 O(CH2) 14CH3 ( 2);1 3} Cl- 231 to 2.36 (28, m).
2.80 (1H, d4dd, J=17,
5.8Hz), 2.86 (1H, dd,
J=17, 6.7Hz), 3.49
(94, s), 4.01 to 4.11
(34, m), 4.28 (1H, br
d), 5.64 to 5.71 (1H,
m)
m.p.: 55 to 65 °C
IR (Neat) cm™l:

2920, ‘2840, 1740
‘NMR (CDCl3) &: 0.85 to
0.90 (6H, m), 1.26 (26H,

: m), 1.55 to 1.65 (4H,

.| -co(cH H2 | -~ (CH CH -|m), 2.34 (24, t, J=7.7
11| ~CO(CH2) sCHs | = (CH2)12CH3 | €17 |t ey o 2,90 (28,

' m), 3.51 (%H, s), 4.00
to 4.10 (3H, m), 4.33
(1H, d, J=14Hz), 5.60 to
5.70 (1H, m)

Example 12

By processing (R)-(2-tridecanoyloxy-3-tridecyloxycarbonyl-
propyl)trimethylammonium chloride obtained in Example 1 in
the same mannér as described in Example 6, (R)—(2~trideca-
noyloxy-3-tridecyloxycarbonylpropyl)trimethylammonium

10 nicotinate was obtained as an oily product.

IR (Neat) cm~l: 2920, 2840, 1740
NMR (CDCl3) &: 0.88 (6H, t, J=7.0Hz), 1.26 (38H, s), 1.55



By processing corresponding starting conpounds in the sanme 10 nmanner as

descri bed in Exanple 3, the conpounds shown in the followi ng Table 3

wer e obt ai ned. - 22 -

Tabl e =3 [err] Wew}__zs_mew] X[ err] Physi cal

properties . mp.: 156 to 157 C

IR (Nujol) cnjerr]: 1740, 1730

NVR (DNBC)dG)tPelrFS 04185 m)i 2.28 (2H, t, 0=7.3Hz), 2.76 (1H, @éH, t,

JCSXZ;E) i 17Hz), CH[ 1" ] J=7 %13ﬁz§465 48" (5 h; sﬂ Mom.
err err err err err 0

2.22 to 2.40 ¢ 2@& h& ;0 3H m), J d, g=1ahz), 3. §57§°(§Fé8dd

J=16, (1H, m), 7.20 to 7.25 (1H, m) ,587132) (18,78t ( 16=70d, 1.9Hz),

J=16, 6.0Hz), 0 _ (9H, s), 3.67 (1H

br ) §35¢0(1, dq, g-1.1, 4. 6Hz)d) 9.224 dl(—!iHs)dd

J=14, 8.4 Hz), 4.02 (2H, t, J=6.4Hz),

5.46 t0 5.53 fl&ods 13 and 14

By processing corresponding starting compounds in the same
10 manner as described in Example 1 or 3, the compounds shown

in the following Table 5 were obtained.

Table 5
Fuzcooas
Exam- o CHOR*? . x-
ple | | CHs
No. | CHp ~ N+< CHs
CH;
R4 RS X~ Physical properties

IR (Neat) cm™l: 1740
NMR (CDCls) &8: 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 (1H,
13 —COCH2CH3 ~(CH2)2CH3 | C1~ | ad, J=17, 6.0Hz), 2.88
‘| (18, ad, =17, 6.7Hz),
3.53 (9H, s), 4.05 (2H,
t, J= 6.7Hz), 4.09 (1H,
ldad, J= 14, 8.9Hz), 4.34
(1H, d, J=13Hz), 5.65 to
5.75 (1H, m)
IR (Nujol) eml: 1740
NMR (CDCls3) &: 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
14 —-COCH2CH3 ~(CH2)10CH3 | C1~ |Hz), 2.79 (1H, 44, J=17,
6.0 Hz), 2.87 (1H, dd,
=17, 6.6 Hz), 3.53 (9H,
s), 4.00 to 4.10 (3H,
m), 4.32 (14, d, J=14
Hz), 5.65 to 5.75 (1H,
m)




mp.: 148 to 149 C IR (Nujol) cnferr]:

1760, 1740, 1730 - NVR (CDCl [err]) [err]:
0. 88 (6H, t, J=6.7Hz),

1: 26 ¢42H, br s), 5 -CO(CH2)15CH3 1(C§;§10CH3 a- 1. 55 to 1. 65 (4H,
m, : - 0to 2.36 (2H, m,

2.80 (1H, dd, J=17, 6.1Hz), 2.85 (1H
dd, * Ezémplﬁ_li J=17, 6.6Ft), 3.53

(9H s), 4.01 to 4.13 ' ) (3H, m, 4.34
(1H, br - d), 5.64 to 5.71 (1H,

m By processing (R)-(3- carboxy 2-pgopionyloEypmgpwl - ri- To a
suspensi on ofpddRy ﬁé%ﬁ%ﬂﬂh%d%ﬁ@@@ih@x¥n§ lngéﬁaﬁQ&¥cane in the same
carbonylpropyl)trlnet noni um,chl oride (1.5 2.48 5 pmmol) obtained

in Exanpl & 2 W%&%M%C&W‘eﬁat‘@ P§a@Pbe 1 <e’2®el?t T U INBE Aater-

t et r ahydr of ureatert hidua’tﬁﬁf alodlifuh ﬁltréieV\@Gla’dﬂ&d 15 placed d’ﬁ;@rsatéuld t he
m xture was sti,rr 0 roomtenperature Aft er

organi ¢ o S et ing $o11838a BHES AL RE, EIPRIALN G, L leg B,
sol vent was m@nnﬁ@&)und@@-ﬂéduoéécniessqaeboanu-z+mr¢nxnnkﬂpxypromyi)—

azeot roped Vmﬂﬁlﬁgﬂﬁﬂld%ﬁgﬁﬂdﬁ nIE%aE@ShQHa$bQéiﬂéd product was di ssol ved
in 20 m of diethyl "ether, and i nsol uble materials were renmoved by

filtrati &8. After dlethyl ether was renoved under reduced pressure, the
15 residue wagp .driesd tioo 79i ve 1.62 g of (R)-(2-pentadecan-

IR (Nujol) cm™1: 1740

NMR (CDCl3) 8: 0.88 (3H, t, J=6.9Hz), 1.14 (3H, t,

J=7.SHz), 1.25 (16H, br s), 1.55 to 1.65 (2H, m), 2.39 (2H,
15 q, J=7.5Hz), 2.75 (1H, dd, J=17, 5.9Hz), 2.82 (1H, dd,

J=17, 6.7Hz), 3.35 (9H, s), 4.00 to 4.10 (4H, m), 5.60 to

5.70 (1H, m)

20
.By processing (R)-(3-carboxy-2-propionyloxypropyl)tri-
methylammonium chloride and l-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-l: 1740
NMR (CDCls) &: 0.88 (3H, t, J=7.0Hz), 1.14 (3H, t, J=7.3
Hz), 1.26 (20H, br s), 1.55 to 1.65 (2H, m), 2.39 (2H, q,
J=7.3Hz), 2.75 (1H, dd, J=17, 5.9Hz), 2.82 (1H, 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 (1H, m)



oyl oxy-3-tridecyl oxycar bonyl propyl ) tri nmet hyl ammoni um nicotinate as a

col orl ess solid. mp.: 62 to 68 [err]gC 20 IR (Nujol) cnferr]: 1740,
1610 NVR (CDCl[err]) [err]: 0.88 (6H, t, J=6.7Hz), 1.26 (42H, br s),
1.56 to0 1.63 (4H, m,. 2.25 to 2.31 (2H, g%,_Z.?? (1H, dd, . J=17, 5.7Hz),

2.82 (1H, dd, J=17, 6.9Hz), 3.49 (9H, S) 3.97 to 4.18 (3H, m), 4.35
(1H, br d), 5.63 to 5.71 (1H, 25 n), 7.25 (I H .dd, J=7.7, 4.8Hz), 8.30

(1H, dt, J=7EXample 178Hz), 8.56 (IH, n), 9.23 (1H br s) Exanpl es 7
to 11 30 By. processing corresponding starting conpounds in the sanme
manner as described in Exanple 1 or 3, the conpounds shown in the

foll owi ng TaBrepzogesaingt 4Rhef3-carboxy—-2-propionyloxypropyl)tri- - 24 -
Table 4  pethylammonium chloride and l-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) cm~l: 1740 ,
NMR (CDCl3) &: 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 (1H, dd4, J=17, 5.9Hz), 2.82 (1H, dd, J=17,
15 6.6Hz), 3.35 (9H, s), 4.00 to 4.10 (4H, m), 5.60 to 5.70
(1H, m)

20 By processing corresponding starting compounds in.the same
manner as described in Example 1, 3 or 15, the”compounds
shown in the following Table 6 were obtained.



[err] : . R4 R5 X err] Physi cal properties
mp.: 158 to 159 [err]C I R (Nujol)
cnerr]: 1760, 1740, 1730
NVR (€DCl[err]) 8: 0.88 ~ 29 - (6H, t,
J=6. 7THz), 1.26 (40H, br s), 7
-CO(CH err])[err]CH err] -(CHerr]) CHerr] d- 1.54to 1.65 (4H m,
2.30 fo 2.36 (2H, m), : Table 6 2.80 (1H dd,
J=17, ~ 5.9Hz)," 2.85 (1H, dd, _
J=17, 6.6Hz)[ 3.5 5 OF—S)—20B to
4.11 PH2COOR™ (34 1y, 4.34 (1H, br
d), 5.64 t0 fddf(1H CHOR! oy - x- m
m p. 135top1:_%66 | , 3 | R (Nuj ol)
cn{err] CHz-N+<CH3 1730, 1720
NI\/R(CDCI[err]) [err]: 0.88 o (6H t,
J=6. THz) , ' 2R3 F—S )
-CO(CH[err])[errlCH[errBl‘l .-(Cl*[errlafferrj(jm‘rr P@sldalsélmtcipe]rtﬁfesMH, m,
2.31 to 2.3 (2H | m, m.p.: 106 to 28D (CLH,| dd,
J=17," 5. 8HeR., (m;jiﬂ)( 1dh-1dd 1740
J=17, 6.7Hz)| 3.9p NMR (CDC1)9H: 6).884.01 to
4.13 (3H, | 38, 4 327 DronHy),,
5.64 to 5.7 (1H[ m 1.17 (6H, d,mJ=7.0145 o 147
[err]C | R EAUj o} )2&n{ 205, '
1730, 1720 | 18 | —COCH(CH3)2 | -(CHz)12CH3 | NO3~ | SNVR ( ér-r%f) @H'O.88
(6H, t, J=6.|7THz),| 1.26 1 m)y, 2.59 (Hr s)
] ) ) H )
1.54 to 9 |-cO(cH err])[err]jCH err] -(<:H[err|j3'ér3§@£% 61'1 65
(4H, m, 2.30 to 282 (1 _117n') 2. 80
6.6Hz), 3.35 (9H, s),
4.00 to 4.10 (4H, m),
5.60 to 5.70 (1H, m)
IR (Neat) cm™l: 1740
NMR (CDCls3) 3: 0.91
(34, t, J=7.0Hz),
0.93 (3H, t, J= 7.0
Hz), 1.25 to 1.39
o (2H, m), 1.54 to 1.71
- - - 1 (48, m), 2.35 (2H, t,
19 CO(CH2)3033 (CH2) 2CH3 | C1- 3=70Hz), 2.81 (1H,
dd, J=17, 5.9Hz),
2.89 (1H, dd, J=17,
6.3Hz), 3.48 (9H, s),
4.00 to 4.08 (3H, m),
4.26 (1H, br d), 5.65
to 5.72 (1H, m)
IR (Neat) cm~l: 1740
NMR (CDCl3) &: 0.89
(3H, t, J=7.0H2),
0.91 (3H, t, J=7.3
Hz), 1.20 to 1.40
. (10H; m), 1.50 to
- - - |1.65 (4H, m), 2.35
20 CO (CH2) 3CH3 (CHz)eCH3 Cl (2H, t, J=7.3Hz),
2.79 (1H, dd, J=18,
5.8Hz), 2.87 (1H, dd,
J=17, 6.6Hz), 3.53 °
(9H, s), 4.00 to 4.10
(3H, m), 4.33 (1H, 4,
J=14Hz), 5.60 to 5.70
(1H, m)




(1H, dd, J=17, 6.0Hz), ' 2.85 (1 H, dd,

J=17, 6. 7Hz), 3.52 (9H, s),

4.01 to 4.13 (3H, m, . 4.32 (1H, br
d), 5:64 to 5.71 (1H,

- 25 - ' TabT 2% T cont d) , [err]

Rl err] R err] X[err] Physical properties

mp.: 153 to 154 [err] ' Table 6 (Contd) I R
(Nujol) cnferr]: ' . ' 1750, 1740,.
1730 - NvR—(€BCHer+19—terr11 0. 88
(6H, t, J=6. CHZCOORS 1.26 (42H br
s), 10 xallin(CI—I[err])[err]CI-I[ a -(CHerr])[err]CHerr] d- 1.p4 to
1.65 (4H, rr)gle &{dd & L% 2.31 to 2.36| (2H,
m, . <CH3- 2.80 (1H, dd, J=17,

5.8Hz), 2.86 (1H, dd, - J=17,
6. 7HZ),, 3. 49 3 : IQI-I c\ 4.0l to
4.11 R4 RS . (ﬁtlrysf.Qal 4 25pd dHe DT

m.p.: 49 to 53 °C
IR (Nujol) cul: 1740
MR (CDCl3) &: 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
21 | -CO(CH2)3CH3 | —(CH2)gCH3 |NO3~|1.65 (4H, m), 2.35 (2H,
t, J=7.6Hz), 2.76 (1H,
dd, J=17, 5.7Hz), 2.81
(1H, 4d, J=17, 6.6Hz),
3.34 (9H, s), 3.94 to
4.13 (4H, m), 5.62 to
5.69 (1H, m)
IR (Neat) cm™l: 1740
NMR (CDCl3) &: 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, m), 2.34 (2H,
22 | -CO(CH2)3CH3 | —(CH2)10CH3 | C1~ |t, J=7.1Hz), 2.79 (1H,
dd, J=17, 6.0Hz), 2.87
(1H, ad, J=17, 6.7Hz),
3.52 (9H, s), 4.00 to
4.10 (3H, m), 4.31 (1H,
d, J=14Hz), 5.60 to 5.70
(1H, m) _
p.: 61 to 64 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 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
23 | -CO(CH2)3CH3 | —(CH2)10CH3 | NO3™ |1.64 (4H, m), 2.35 (2H,
: lt, J=7.5Hz), 2.76 (1H,
dd, J=17, 5.8Hz), 2.81
(1H, dd, J=17, 6.6Hz),
3.35 (9H, s), 3.94 to
4.13 (4H, m), 5.62 to
5.70 (1H, m)




d), 5.64 to 5.71 (1H,
mp.: 55to 65 C
cnerr]:

NVR (€DCl[err]) [err]:
0.90 (6H, m, 1.26 (26H,
1.55to 1.65 (4H,

-(CH érr])[err]CH err]
Hz), 2.80 to 2.90 (2H,
(9H, s), 4.

11

0.85 to

o
IR (Neat)

- 31 -

-CO(CH err])[err]CH err]
a- m,

2. ¥4p02Hs t(coded) 7 n

410 QI_I
or T

2920, 2840, 1740

m,

4. 33 -
5.70 (1H, m
(R -(2-tridg
chl ori de obt
Exanple 6, (
noyl oxy-3-tr

Exanpl e 2
CARBY y- 51

fed

J! “ in Exanple 1

-tri deca-
vanarhnnvln

-(2
i decy

oxy-3-tridecylo

OB 4

4Hz) ,

1 T

) o L

s \ >4 AN ]

CH,COOR® (1H, d, J=1 5. 60

|- By, processing
bony €Hj

ineq, —bfp @ge manner as described in

5

nnuJ\fr|npfhgﬁhnTnnlnn11n nicotinate

pr¥pyl ) trimet hyl anmohi

obt ai ned as Jan oi

|y proguict .

_ER (Neal )yem eﬁﬁ}m@agfopr%_g%;e]sm

NVR (CDC [ er
- 26 -

J=5.5, 17Hz)
(3H7 rr)!

ry) [errj: VU.oco (ofH,
to 1.65 (4H, ), 2
, 2.85 (1H, dd, J=
4.34 (1H d, J=14Hz),

24 | —~CO(CH2) 3CH3

28 (2H, t, P=7.3
7.3, 17Hz), B. 46
5.65 to 5.6

T, J=T. 7T )
ﬁ% (é&&ﬁ G%H Pho

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 (26, m), 2.80 (1H,
dd, J=17, 5.9 Hz), 2.85
(14, 4d, J=17, 6.7Hz),
3.53 (%4, s), 4.03 to
4.12 (3H, m), 4.31 (1H,
‘1br d), 5.64 to 5 71 (1H,
m)

-(CH2)11CH3 | C1-

cl3) 8: 6.8 (88, 4

25 | =CO(CH2) 3CH3

IR (Neat) cm™}: 1740
NMR (CDCl3) &: 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 (24, m), 3.52 (9H,
s), 4.01 to 4.13 (3H,
m), 4.28 (1H, br d),
5.64 to 5.71 (1H, m)

= (CH2)12CH3 | C1-

26 ~CO (CH2) 3CH3

m.p.: 68 to 70 °C

IR (Nujol) cm-1l: 1740
NMR (CDCl3) &: 0.88
(3H, t, J=6.74z), 0.91
(34, t, J=7.3Hz), 1.20
to 1.40 (22H, m), 1.54
to 1.66 (4H, m), 2.35
(24, t, J0=7.5Hz), 2.76
(1H, dad, JF=17, 5.8Hz),
2.81 (1H, 4d, J=17, 6.7
Hz), 3.34 (9H, s), 3.96
to 4.13 (4H, m), 5.61 to

- (CH2) 12CH3 | NO3™

20

5.69 (1H, m)




(1H, m), 7.20 to 7.25 (1H, nm), 8.31 (I H, dt, J=7.8, 1.9Hz), 5 8.56 (1H

dd, J=1.1, 4.6Hz),. 9.22 (1H, s) Exanpl es 13 and 14 By
processi ng correspondi ng starting conpounds in the sane 10 nanner as
described in Exanple 1 or 3, the conpoungs shown in the follow ng Table
5 were obtai ned. Table 5 [err]
"Rlerr] Rlerr] Xerr] Physi cal properties

| R (Neat) cnEsample 12740 _ NVR
(chC [err]) [err]: 0.94 (3H, . ' t,
J=7.4Hz), 1.15 (3H, t, J=7.5

Hz), 1.65 (le_y Q)aocessn.ng (R) - (3-carboxy- 2—pentanoyloxypropyl)trL6 8.
7.4Hz), 2.38méMylammonium chloride and l-bromotridecane in the, sdmd. 6Hz),

2. 80 (1H(§Hz)mam}exé8as é%%i[ﬁ{erd (.\tlfll%rxral‘nple 1( QE'L:@EH:) ESU\L%&ré] d - dd,

J=17, 6 (1H, dd,
J=17, 6. 7Hz)saturated aqueous sodium sulfonate solution 1n3p]5gcgg:p.f &), 4.05

Eng’ I= 14, 8sa9turate4d 354a11ne solution), (R)-(3—tr§.deéyl§xﬂf§ib0ﬁyﬂ92-( iﬂ d
J= 113H;) 5 GBerﬁBgnoyloxyprc?yﬂg tr:.(nflt‘hyﬂ,)ammonlum hemlsulfonate was (1H 4,
IR (Nujol) cebesiidedal740 NVR
(cpd [erd]) 8: 0.88 (3H, t,
J=6. 9HZ) 1.15 (3H, t, J=7.5

Hz), 1.26 (16Hp.: >37 °C br s), 1.55 to
1.65 (2H 1R (Nujol) cm-l: 1740 |
' NMR (CDCl3) §: -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 (1H, dd, J=17, 7.2Hz), 3.08 (1H, dd,
J=17, 4.5Hz), 3.44 (9H, s), 3.76 (1H, dd, J=14, 9.6Hz),
3.95 to 4.03 (2H, m), 4.51 (1H, br d), 5.69 to 5.77 (1H, m)

20
By processing correspondlng 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.



m,

6.0 Hz),
Hz), 3753 (9H,
(3H,
HZ),

27 -

2.38 (2H, q,
(CH err])[err]CH err]
2.87 (1H, dd,

1- br omoundecpene

for
sat u-
m nut es) ,

trimethyla

| R (Nuj ol) cﬁ[érr

1.14 (3H, t,

(2H, 15 q, P=7.

usi ng a |satu-

J= 7.5

| :

Hz) ,

14
a- H),

5.65 to 5.75 (1H,
Exanpl e 15
(R) (3- car boxy- 2- proplonyloxypropyl)trl-.

1740
2.¢6 (1H,

rated aque
al i ne sol ution
undecyloxycarboq
nitrate was obt g
NVR (

-COCH err] CH err]

- 33 -

By procgablagl

qg9§ umnitrate solutlon in place
hanglng t he reactlon time to 20

pr gpfEmy| oxyP
[er%a;[err]

2.79 (1H, dd, J=17,

- J=17, 6.6
s), 4.00 to 4.10
4.32 (1H d, J=14
| m

ropyl)

68 to 70 [err] Q

0.88 (3H, t, J=6.
fn1£l§(?1—lrﬁ 2

néthylannnnlun1chlor|de and

eept
of a

pHz)
B9

dd, 3517, 5.

ohz)

ﬁa@@léalalfgbertles]

6. 7Hz), 3.3
Exanple 16 20

(9,

28

s),

4.00 to 4.

-CO(CH2) 3CH3

10 (4H m,

- (CH2) 14CH3

0. 60

NO3~™

0p.: 796 EE ™
IR (Nujol) aml: 1740
NMR (CDCl3) &: 0.88
(3H, t, J=6.9Hz), 0.91
(34, 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
(1H, dd, J=17, 5.7Hz),
2.82 (1H, dd, J=17,
6.7Hz), 3.34 (9H, s),
3.95 to 4.10 (4H, m),
5.60 to 5.70 (1H, m)

=17,

29

—~CO (CH>) 4CH3

~(CH2) 10CH3

NO3~

m.p.: 46 to 50 °C

IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 0.88
(3H, t, J=6.9Hz), 0.89
(34, 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
(1H, dd, J=17, 5.8Hz),
2.82 (1H, 4d, J=17,
6.7Hz), 3.34 (9, s),
3.95 to 4.10 (4H, m),
5.60 to 5.70 (1H, m)

30

—CO (CH2) 2CH (CH3) 2

- (CH2) 10CH3

Cl-

IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 0.89
(6H, d, J=8.3Hz), 0.85
to 0.90 (34, m), 1.26
(16H, br s), 1.45 to
1.65 (5H, m), 2.30 to
2.40 (2H, m), 2.79
(14, dd, J=17, 5.9Hz),
2.87 (1H, dd, J=17,
6.7Hz), 3.53 (%H, s),
4.00 to 4.10 (3H, m),
4,34 (1H, d, J=13Hz),

5.60 to 5.70 (1H, m)




By processing (R)-(3-carboxy-2-propionyl oxypropyl)tri- met hyl amoni um

chl oride and 1-bronotridecane in the sane manner as described in
Exanple 1 (except for using a sat urat ed aqueous sodiumnitrate sol ution
in place of a 25 saturated saline solution), (R)-(2-propionyloxy=3-tri-
decyl oxycar bonyl propyl )tri met hyl ammoni um3ftTate was obt ai ned.

mp.: 79 to 80 [err]C30 IR (Nujol) cnferr]: 1740 NVR (CDCl [err])
[err] 0.88 (3H, t, J=7.0Hz), 1.14713He b, (d¢5htd) Hz), 1.26 (20H, br s),
1.55 t0.1.65 (2H, m, 2.39 (2H, q, J=7.3Hz), 2.75 (1H, dd, J=17, _
5.9Hz), 2.8 . D ; —l- ,

J=5.1Hz), 4. 0 tol 4.10 35 (2H, mCH B®Rto 5.70 (1H m

- 28 - e 17 By pH S|n

(R -(3-carb pr opi onyl oxypr op q CHﬂethylénnDnlun1ch|or|de and

1- pent adecang inf the sanme 5 nanqg;_a |bed I n Exanpl e 3 (except for
treating th " xtract with an aqueous ﬁn1n|trate solution), (H-(2-
pr opi ony| oXV}- 3- pel ndpr‘vl oxycar n\1| T nn\ll \ 83 et h\LI apponiumnikrate

was obt ai ned. 10 n1p.R483.5 th 84. §5err](u X~ Igﬁ%gggdyjbrggg§&gké 1740
NVR (CDC [er[fT) [eTT]: U.88 (3H, [T, J=7.01Z), I _bgﬂsgtoq@rqg
IR (Nujol) em™l: 1740
NMR (CDCl3) &: 0.86 to
- 0.91 (%, m), 1.26

. (16H, br s), 1.46 to
31 | —CO(CHz2) 2CH(CH3)2 | - (CH2) 10CH3 | NO3™ | 1.66 (5H, m), 2.32 to
2.38 (2H, m), 2.76
(14, dd, J=17, 5.8Hz),
2.81 (1H, dd, J=17,
6.7Hz), 3.35 (%H, s),
3.93 to 4.13 (4H, m),
5.62 to 5.70 (1H, m)
m.p.: 67 to 69 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 0.86 to
0.91 (9H, m), 1.26
(18H, br s), 1.46 to

32 | ~CO(CHp)2CH(CH3) 2 | - (CH2) 11CH3 | NO3~ [ 1.65 (SH, m), 2.32 to

j_l

2.38 (2H, m), 2.76
(18, dd, J=17, 5.7Hz),
2.81 (1H, dd, J=17,
6.7Hz), 3.35 (%H, s),
3.94 to 4.13 (4H, m),
5.62 to 5.69 (1H, m)
m.p.: -64 to 67 °C
IR (Nujol) em™l: 1740
NMR (CDCl3) 8: 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 (5H, m), 2.35
33 CO(CHp) 2CH(CH3) 2 | — (CH2) 12CH3 | NO3 (2H, t, 9=7.3Hz), 2.75
(1H, dd, J=17, 5 9
Hz), 2.82 (1H, dd,
J=17, 6.8Hz), 3.35
(9H, s), 3.95 to 4.10
(4H, m), 5.60 to 5.70
(1H, m)




Hz), 1.26 (24H, br s), 1.55 to 1.65 (2H, m, 2.39 (2H q, J=7. THz) ,
2.75 (1H, dd, J=17, 5.9Hz), 2.82 (1H, dd, J=17, 15 6.6Hz), 3..35 (9H, s),

4.00 to 4.10 (4H, m, 560 to 5.70 (1H, m Exanples 18 to 26 20
By precessing corresponding starting conpﬂﬂnds in the sane manner as
described in Exanple 1, 3 or 15, the conpounds shown in the foll ow ng
Tabl e 6 were obtai ned. - 29 -
Tabl e<6 CHIZakdpChORFCeRrEQ) Exam
CHOR[ err] . CH err] X[err] ple . [err] ' Rl err]
Rl err] X PhystTatr—pr TI.8S
mp.: 106 td 110 ferr] C ,&E)Z%OR IR (Nuj ol )
cnierr]: 174@.am— CHOR® NWVR (CDG [err]) [frr]:
0. 88 #pﬁm | Lyt ¥=7
1.17 (6H, d,|nd=7.0 ' CHz-'N*éi H, Ft), 1.26 (20H, br
18 -COCH(Cﬂ[err] [err] -(CHerr])[err] [@ﬁ;] NO[err] s), 1.55 tq 1.65
(2H, :

R4 ' RS X Physical properties

IR (Neat) cm~l: 1740
NMR (CDCl3) &: 0.86
to 0.93 (6H, m), 1.26
to 1.36 (10H, m),
1.55 to 1.66 (4H, m),
2.31 to 2.36 (2H, m),

- - - |2.80 (1H, dd, J=17,
34 | ~CO(CHz)sCH3 | —(CH2) aCH3 | C17 15 gy V"5 86 (1H, dd,
J=17, 6.6Hz), 3.52
(9H, _s), 4.02 to 4.13
(3H, m), 4.32 (1H, br
d), 5.64 to 5.72 (1H,
m)
IR (Neat) cm™l: 1740
NMR (CDCl3) &: 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),

- - -12.79 (1H, dd, J=17,
35 | ~CO(CH2)sCH3 | ~(CH2)CH3 | C17 | "o ) 2.86 (1H, dd,
J=17, 6.6Hz), 3.52
(9H, s), 4.01 to 4.11
(3, m), 4.31 (1H, br
d), 5.64 to 5.71 (1H,
m)
m.p.: >34 °C
IR (Neat) cm~i: 1740
NMR (CDCl3) &: 0.86
_ to 0.91 (6H, m), 1.27
- to 1.29 (18H, m),

' 1.58 to 1.62 (4H, m),

_ - -12.35 (2H, t, J=7.6
36 CO(CHz)sCHs. (CH2) gCH3 | NO3 Hz), 2.76 (1H, dd,
J=17, 5.8Hz), 2.81
(1H, dd, J=17, 6.7
Hz), 3.34 (9H, s),
3.93 to 4.13 (4H, m),
5.62 to 5.70 (1H, m)




m, 2.59 (1H, sept, J=7.0Hz), 2.74
(1H, dd, J=17, 5.5%&),
2.82 (1H, dd, J=17, 6.6Hz), 3.35 (9H,
sy, - 4,00 to 4.10 (4H m,
5.60 to 5.70 (1H m - 36 - | R (Neat)
cnferr]: 1740 _ NVR (CDC13) [err]: 0.91
(3H, t, J=7.0Hz), Table 7 (Contd) 0.93 (3H, t, J=7.0
Hz), 1.25 to 1.39 ' : (2H, m, 1.54 to
1.71 19 - ge-eHprrHerHeHrer——t-eHrer et et ———c et
J=7.0Hz), 2.1 (2H, t, széOOﬁs dd, J=17
5. 9Hz), _ T~ d 2.89 (1H, dd, J=17,
6. 3Hz). 3. 48?,@‘31, s), CHOR cH; X 4.00 to 4.p8
(3H, m, o CH, — <CH34 26 (1H, br d), 5.65
to 5.72 (1H, | R (Neat) crr[err
1740 &E@("‘I’Yﬂfnrr'l\ [Arr'l 0
(3H, t, J=7.{0+Hz), R4 RS X Phys:.c@lgérér?éiti[es J=7-3
Hz), 1.20 td T.40 m.p.: 42 B 4M-c T. 50|10
20 -CC(CH[err])[err]CH[err] (CH[err])[eTr]CH_@&f}Nuj&iiaﬁth: 1780 [4H
m, 2.35 (2H J=7. 3Hz), NMR (CDCl3) &: 0.8579 [1H,
dd, J=18, bt 8HZ) 90 2( €Y, (hH, 1dDs
J=17, 6.6Hz)| 3.3 - | (228, bx (HH, 1)55 £00f to
4.10 (3H, M.,7%. 8&,( 1), £.34
J=14Hz), 5.40 - - -| (28, t, J=7(3H4),
) 30 P-@8(CHz) sCH3 | - (CH2) 10CH3 | NO3 S dé’ J={?’
5.8Hz), 2.82 (1lH, dd,
J=17, 6.6Hz), 3.34
(9H, s), 3.95 to 4.10
(4H, m), 5.60 to 5.70
(1H, m)
m.p.: 56 to 57 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 0.86
to 0.91 (6H, m), 1.26
to 1.29 (26H, m),
1.55 to 1.65 (4H, m),
_ - -12.35 (2H, t, J=7.6
38 CO(CHp) sCH3 (CH?)12CH3 NO3 Hy), 2.76 (1H, dd,
J=17, 5.7Hz), 2.80
(1H, dd, J=17, 6.6
Hz), 3.34 (9H, s),
3.94 to 4.13 (4H, m),
5.62 to 5.69 (1H, m)
m.p.: >65 °C
IR (Nujol) cm~1;
1740
NMR (CDCl3) &: 0.85
to 0.91 (6H, m), 1.26
to 1.29 (30H, m),
_ - -]1.55 to 1.65 (4H, m),
39 CO (CH2) 5CH3 (CH2) 14CH3 | C1 2.31 to 2.36 (2H, m).
2.74 to 2.91 (2H, m),
3.52 (94, s), 4.01 to
4.13 (3H, m), 4.31
(1H, br d), 5.64 to
5.71 (1H, m)




30 - Tabl e 6 (Contd) [err]

Rerr] . R err] X[err] Physi cal properties

mp.: 49 to 53 [err]C ' I R
(Nujok) cnferr]: 1740 NIVR

(CcDO [err]) 8: 0.88 (3H, - 37 - t,
J=6.8Hz), 0.91 (3H, : _ t, J=7.3
Hz), 1.27 to ' Iable 7 (Contd) 1.43 (14H, :
1.54 to 21 -CO(CHerr])[err]CHerr] . -(CHerr])[err]CH err] NO[err]-.
1.65 (4H, m —2—Spt2H : o t
J=7.6Hz), 2.76 (1K [H2COOR dd, J=17,
5.7Hz), 2.81 _ 4 - (1H, ,dd, J=17,
6. 6Hz) | e o CHORY o cmy %734 (9H s), 3.94Jto
4.13 (4H, m|y&, 68 to CHZ—N+< CH3 5.69 |(I H,
m CH IR (Neat) cnferr]: 1740
NVR (CDCl [erf]) [ e~—0—88—pH: 3

t, J=7.0Hz),}0.91|(3H, r4 RS X~ Physical propertids J=7.3
Hz), 1.20 to m.p.: >120.40 (18H m,
1.50 to ‘ . IR (ku381§4bk-1), 2.34 |(2H
22 -COCH Eerr])|err]CH err] -(CHerr]l)[err]@H err] V40, t17357. | Hz)
2.79 (IH, . NMR (CDGil3) 3=17886(6Hsz) ,
2.87 . t, J=6.6Hz), 1.26 (30H, br

s), 1.56 to 1.61 (4H, m),
- , 2-12.27 (2H, t, J=7.6Hz),
40 | -CO(CHz)sCH3 (CHz) 14CH3 | 1/2S04 2,83 (1H, a4, J=17, 7.3
Hz), 3.11 (1H, dd, J=17,
4 .8Hz), 3.47 (9H, s), 3.76
(1H, dd, J=14, 9.3Hz),
3.93 to 4.05 (2H, m), 4.66
(1H, br d), 5.70 to 5.78
(1H, m)
m.p.: 45 to 60 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 0.88
(6H, t, J=7.0Hz), 1.27
_ (22H, br s), 1.55 to
' 1.65 (4H, m), 2.33
41 | -CO(CHp)7CH3 | -(CH2)gCH3} Cl1- (2H, t, J=7.6Hz), 2.79
(1H, dd, J=17, 5.8Hz),
.87 (1H, d4d, J=17,
.7Hz), 3.51 (SH, s),
.00 to 4.10 (3H, m),
.33 (1H, d, J=14Hz),
.60 £to 5.70 (1H, m)
m.p.: >60 °C
IR (Neat) cm™l: 1740
NMR (CDCl3) 6: 0.88
(6H, t, J=6.7Hz), 1.27
(26H, br s), 1.54 to
' 1.65 (4H, m), 2.30 to
42 ~CO(CH2) 7CH3 | —(CH2) 10CH3 Cl™ |2.35 (2H, m), 2.80
(1H, 44, J=17, 5.9Hz},
2.85 (1H, dd, J=17,
6.7Hz), 3.53 (9H, s),
4,01 to 4.13 (3H, m),
4.34 (1H, br d), 5.64
to 5.71 (1H, m)

NN




(1H, dd, J=17, 6.7Hz), 3. 52

(9H, s), 4.00 to ' 4.10 (3H, m,
4.31 (1H, d, J=14Hz), 5.60 to
5:70 -° _ 38 - (1H, m
mp.: 61 to.64 [err]C ' I R
(Nujol) cnferr]: 1740 NVR
(CDG [err]) [err]: 0.88 (3H, Table 7 (Contd) t,
=6. 7Hz), 0.91 (3H, ' t, J=7.3
FE), 1.26 to 018 —m,
1.54 to 23 -CQCH e rr])[err]CH[E?%?OOR(C}{err])[err]CH[err] NO[erg] -
1.64 (4H, m 3p (2H, 4 - t
3=7.5te). 2. fgx_%ijnu, | FHOR®  cmy -+ X dd, JF17,
5.8Hz), 2.8l|y CHz"N+< CH; (1H, dd, J=1y,
6. 6Hz) , CH 3.35 (9H, s), 3.91 to
4.13 (4H, )} 5.6p+e - 3 35-¥0
(1H m ' R4 RS - PB¥sical properties
Tabl e 6 (Confd) CH[lgRr](m eemtl: 1735 efr]
Rl err] Rl err] X err] PhysMRal(CpCcDprrd: @s. 88
mp.: >60 C ' (3, t, J=6.7Hz),

0.93 (3H, t, J=7.4
Hz), 1.26 (14H, br
: s), 1.55 to 1.71 (4H,
- - - lm)y, 2.33 (2H, t, J=
43 | ~CO(CHz)oCH3 | ~(CH2)2CH3 | C1™ 1o o o= 80" (1H, dd,
J=17, 5.6Hz), 2.87
(1H,_dd, J=17, 6.2
Hz), 3.53 (9H, s),
4.01 to 4.10 (3H, m),
4.34 (1H, br 4d), 5.65
to 5.72 (1H, m)
IR (Neat) cml: 1745
NMR (CDCl3) &: 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)9oCH3 | —(CH2)4CH3 | €1~ |2.80 (1H, dd, J=17,
5.9Hz), 2.86 (1H, dd,
J=17, 6.6Hz), 3.51
(9H, s), 4.01 to 4.11
(3H, m), 4.31 (1H, br
d), 5.64 to 5.71 (1H,
m)
m.p.: 61 to 63 °C
IR (Nujol) cm~1:
1740
NMR (CDCl3) &: 0.88
(3, t, J=7.0Hz),
0.91 (3H, t, J=6.8
_ _ -]Hz), 1.26 (18H, br
45 CO (CH2)g9CH3 (CH2) 4CH3 | NO3 s), 1.55 to 1.65 (4H,
my, 2.34 (2H," t, J=
7.0Hz), 2.75 (1H, dd,
J=17, 5.7 Hz), 2.82
(1H, dd, J=17, 6.7
Hz), 3.34 (9H, s),
3.95 to 4.15 (4H, m),
5.60 to 5.70 (1H, m)




IR (Nujol) cnferr]: 1740 NVR

(CDCl[err]) [err]: 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 24 -CO(CHerr])[err]CH err] (CI-lTe??]S[err]Cl—l[err] a- 1.64 (4H,
m, 2.32 to 37 (2H, m, 2.80
(1H, = ' Iable 7 (Contddid J= 17 5.9 Hz), 2.85
(1H, dd, J=17, 6.7Hz), 3.53 (9H,
s), 4.03to g A2 (3 —m— 4. 31
(1H, _ ICHZCOOR br d), 5.64 to 5.71 (1H,

m HOR 4 I R at) cnferr]: 1740

NVR (CDO [ er rﬁ])e [Prrl: 0.88 (3H CHOR™  cng (%

t, J=6.7Hz),|[nNd.91] (3H, CHZ-N+<CH3 t, J=7.3
Hz), 1.20 to c 1.39 (22H, m | 1.54
to 25 - C CH ef++er+-cH-ear-+ —CHFe++1 fcrr]C.Li{C”r"r} < 1—64-1 ( 4H,
m, 2.35 (2H L RS X~ _|Physicall, p&eﬁeﬂﬂi)ss 2.75
to : ~ 2. 91 1R2HineBk) 2mo2; (OH,

s), 4.01 to K. 13 | 3H, , : 179D, 4.28
(1H, br d), ' NMR (CDChd) B0 hsFltd {H m
mp.: 68 to |70 [¢efr]C "~ 10.95 (94, m), 1.10 Ro( Nuj ol)
cni err]: 1740 : 1.80 (19MMVR)(CDG@Zer]) -
[err]: 0.88 . : (2H, H,3PF7 2Hz)~E.BPY) ,
0.91 46 |-CO(CHp) gCH3 |~CHoCH (CH3) CHpCH3 | c1{ 3HIH: de—J=1§Hz 4HF.)2

-(CHerr])[err]CH{err] No[err]- to 1.66 (4Hf m, ), 3.52 (9H, s),

to 1.40 (22H m,| 1.54 26 -jcO(CHerr])[er ]m[e?rg?(lﬂr ad, J=17,
I
(2H, t, J=7.BHz).| 2. 76 to 4.00 (2H, “‘)(1 . dd,

=R e R,
96 (e AR 0] o

3.96 n})
15.69 (1H, m p NI
IR (Nujol) cm~1:
1740, 1730
NMR (CDClz) &: 0.85 to
0.91 (6H, m), 1.26 to
: 1.34 (22H, m), 1.55 to
-CO (CH CH - (CH CH : - 11.66 (44, m), 2.30 to
47 (CHz) 9CH3 (CR2)6CH3 | C1% 15" 3¢ (20, m), 2.80
(1H, dd, J=17, 5.9Hz),
2.86 (1H, dd, J=17,
6.6Hz), 3.51 (94, s),
4.02 to 4.11 (3H, m),
4.31 (1H, br d), 5.64
to 5.71 (1H, m)
m.p.: >65 °C
IR (Neat) cm™1i:
1740
NMR (CDCls) 8: 0.88
(6H, t, J=6.7Hz), 1.26
(26H, br s), 1.54 to
- - ' -]1.64 (4H, m), 2.30 to
18 |~CO(CH2)oCH3 | ~(CH2)8CH3 | CL™ 15735 (2n) m), 2.80
(14, 44, J=17, 5.9Hz),
2.85 (1H, ad, J=17,
6.7Hz), 3.53 (9%, s),
4,01 to 4.13 (3H, m),
4,33 (1H, br d), 5.64
to 5.71 (1H, m)




- 32- Exampl e 27 By processing

(R) - (3-carboxy- 2- pent anoyl oxypropyl )tri - met hyl amoni um chl ori de and
1-bronotridecane in the same 5 manner as described in Exanple 1 (except
for using a sat urat ed aqueous sodi um sul fonate solution in place of a
saturated saline solution), (R)-(3-tridetyloxycarbonyl-2-

pent anoyl oxypropyl ) tri net hyl anmoni um hem sul f onat e was obt ai ned. 10
mp.: *>57 C IR (Nujol) cnferr] Tabi1407 (Coh®® (CDCl [err]) [err]: 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,) — = 2 ; —F =t 3.08
(1H, dd, J=17, 4.5Hz), 344(£fi-'|* : 376(1H dd, J=14, 9.6Hz),
395t°403E§<§rk—L”) 451(1Hb 569t0577 1Hn) Ex | es
28 to 74 20 |,1e processing corr I NOCK4 artrnlﬁ conmpounds in thggs)ams
manner as de§%ri ed in Exanple 1, 0311 by %éﬁ? or 27, the conpounds

shown in thg fol lfowing Table 7 were obta

-33-

R4 : ‘RS Phys:.cal propert:.es
m.p.: 135 to 136 °C
IR (Nujo_l) cm1;
1730, 1720
NMR (CDCl3) &: 0.88 (6H,
t, J=6.7Hz), 1.26 (30H,
. : br s), 1.54 to 1.65 (4H,
49 | -CO(CH2)9CH3 {—-(CH2)10CH3| C1~ |m), 2.31 to 2.36 (2H,
m), 2.80 (1H, dd, J=17,
5.8Hz), 2.86 (1H, d4dd,
J=17,, 6.7Hz), 3.52 (9H,
s), 4.01 to 4.13 (3H,
m), 4.32 (1H, br 4d),
5.64 to 5.71 (1H, m)
IR (Nujol) cm™l: 1740
NMR (GDCls) &: 0.91 (3H,
t, J=7.0Hz), 1.28 (14H,
br s), 1.55 to 1.65 (4H,
m), 2.00 to 2.10 (28,
m), 2.36 (2H, t, J=7.6
' : Hz), 2.79 (1H, dd, J=17,
50 |-CO(CHp)gCH=CH2 | ~(CH2) 4CH3 | C1~ |5,7Hz), 2.86 (1H, dd,
: J=17, 6.7Hz), 3.52 (9H,
s), 4.00 to 4.10 (3H,
m), 4.34 (1H, d, J=14
Hz), 4.90 to 5.05 (2H,
m), 5.60 to 5.70 (1H,
m), 5.81 (1H, ddt, J=17,
10, 6.7Hz)
IR (Nujol) cm™: 1740
JNMR (CDCl3) &: 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 (1H,
51 | ~CO(CHy) gCH=CHz | = (CH2) 20CH3 | CL1™ | 3 © 19 ™5 otz , 2.86
(14, dd, J=17, 6.7Hz),
3.52 (%H, s), 4.00 to
4.10 (3H, m), 4.32 (1H,
d, J=14Hz), 4.90 to 5.05
(2H, m}), 5.60 to 5.70
(14, m), 5.81 (1H, ddt,
J=17, 10, 6.7Hz)




Table 7 [err] Rl err] Rl err] X err]
Physi cal properties mp.: 75
to 77 [err]C | R-(Nuj ol )
cnere}: 1740 NVR (CDC [err])
8. 0.88 - 41 - (3H, t, J=6.9Hz),
0.91 (3H, t, J=7.2Hz), 1.26
(26H, *br s), 1.55 to 28 - CQ( CHirabilk) leCOLERET T | '
-(CHerr])[err]CHerr] NO[err]- 1.65 (4H, m, 2.35 :
(2H, t, J=7.BHBT275 = (1H,
dd, J=17, 5.[7THz), szCOOR 2.82] (I H,
dd, J=17, . ~p 4 6. 7Hz) , 3. 34| (9H,
s) . g"am CHOR™  cHy  * %795 to 4.10 (4H, [y,
5.60 to 5. 705GHH | m CHz_N+< CH, n p. :
46 to S50[err| C CH I R (Nuj pl)
cnferr]: 1740 3 NMVR
(CDCl[err]) [[err]} O.88r4 RS X~ Physical properties (3H,
t, J=6.9Hz),[0-89 m.p.: 54 to 56 'C _ (9H, | t,
J=6.8Hz), 1.{26 IR @ujol) eml: {244 D s)
1.55 to 29 -go(CH err])[erf]CH err] - ( CH syt | by 18:Hbegg 1(3uNOf err] -
1.65 (4H, m,| 2. 34 t, J=6.9Hz), 0.93 (3{2H | t,
J=7.3Hz), 2.[75 t, J=7.4Hz), 1.26( 1iH,dd|
J=17, 5. 8Hz)}, 52 —-CO(CH2)11CH3| ~(CH2) 2CH3 |NO3~ |pr s), 1.55 to 12:782(4H]) dd,
J=17, : m), 2.84 /BH) ,t,3784.19H s),
3.95 to 4.1q4 (4H| m, Hz), 2.76 (1H, dd, J=17, . 60
to 5.70 (1H]| m 5.7Hz), 2.83 (1H, d&h (Nuj ol )
's), 3.95 to 4.10 (4H,
m), 5.60 to 5.70 (1H, m)
IR (Nujol) cm™: 1740
NMR (CDCl3) &: 0.88 (3H,
t, J=6.9Hz), 0.91 (3H,
t, J=6.9Hz), 1.20 to
1.35 (22H, br s), 1.55
. to 1.65 (4H, m), 2.33
53 |-CO(CH2)11CH3| —(CH2)4CH3 | C1™ | (2H, t, J=7.2Hz), 2.79
' ' - | (1#, d&d, J=17, 5.9Hz),
2.87 (1H, dd, J=17, 6.6
Hz), 3.52 (9H, s), 4.05
(18, d, J=15Hz), 4.08
(24, t, J=7.3Hz), 4.34
(1H, d, J=15Hz), 5.60 to
5.70 (1H, m)
m.p.: 63 to 67 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3z) &: 0.89 (3H,
t,.J=7.0Hz), 0.91 (3H,
t, J=6.8Hz), 1.26 (22H,
54 |-CO(CH2)11CH3| —(CH2)4CH3 | NO3” |pr s), 1.55 to 1.70 (4H,
m), 2.34 (2H, d, J=7.3
Hz), 2.75 (1H, dd, J=17,
5.7Hz), 2.82 (1H, dd,
J=17, 6.7 Hz), 3.34 (9H,
1s), 3.90 to 4.10 (4H,
m, 5.60 to 5.70 (1H, m)




NVR (CDCl [err]) 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 (5H, m, 2.30
to 30 -CO(CI—l[err])[err]CI-l(CI—l[err])[er‘r]‘12 “(CHerr])[err]CH err] dJferr]
2.40 (2H, m, 2.79 (1H, dd,
J=17, *5. 9Hz), : Table 7 {(Contd) 2.87 (1H, dd, -
J=17, . ©6.7Hz), 3.53 (9H, s), .
4.00 to 4. 103+ = ' 434
(I1H d, J=13Hz), ICHZCOOR 15.60 to 5.70|(1H,
m : - HOR 4 - 34 -

Table 7 (Con fgiﬁm (I:HOR - CHsCH ér&] COOR[err] Exam
CHOR[ err] No. CH err] _ X e¢] — nt Efi]_a R err]

Rl err] X[err] Physical propertie CH : '
mp.: 58 to p0 C 3 LR (Nuj ol )
cnferr]: 174p R4 RS X~ | Physical prop&Mies
(CDQ[err]) [errT]0.86 to m.p.: 70 to 75 °C

)

0.91 (9H, I'T) 1.2 IR (Nujol) em-l: 1740 (15H, br
s), 1.46 to |31 -CO(CH err])ferr]CH CH efr]) [ ¢rum (cééﬂ)es{]o),égerﬁdﬂ—l err]
NO[err]- 1.p6 (50 m, 2.32 t¢ 0.90 (6H, m), 1.26 (26H,
2.38 (2H, m} 2.7p . br s), '1.50 to 1.70 (4H,
m), 2.33 (24, t, J=7.5
—CO (CH Hal| - ' - |Hz), 2.78 (1H, dd, J=17,
55 (CH2)11CH3 | - (CH2) gCH3 Cl 5.9Hz), 2.86 (1H, dd, Je
17, 6.7Hz), 3.52 (9H,
s), 4.00.to 4.10 (3H,
m), 4.34 (1H, 4, J=13
Hz), 5.50 to 5.70 (1H,
m)
m.p.: 134 to 136 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3z) &: 0.88 (6H,
t, J=7.0Hz), 1.26 (30H,
br s), 1.50 to 1.65 (4H,
m), 2.33 (24, t, J=1.5
_ H - - |Hz), 2.78 (1H, dd, J=17,
56 CO(CH»)11CH3 _ (CH2) gCH3 Cl 5.9Hz), 2.86 (1H, dd,
J=17, 6.6Hz), 3.53 (SH,
s), 4.00 to 4.10 (3H,
m), 4.34 (1H, d, J=14
Hz), 5.60 to 5.70 (1H,
m)
m.p.: 151 to 152 °C
IR (Nujol) cml:
. 1730, 1720
NMR (CDCl3) &: 0.88 (6H,
t, J=6.7Hz), 1.26 (54H,
_ br s), 1.55 to 1.65 (4H,
57 |-CO(CH2)11CH3| —-(CH2)20CH3 | C1~ Im), 2.30 to 2.36 (2H,

: m)y, 2.80 (1H, d4dd, J=17,
5.9Hz), 2.85 (1H, d4d,
J=17, 6.6Hz), 3.52 (°H,
sy, 4.01 to 4.13 (3H, :
m), 4.33 (1H, br d),
5.64 to 5.71 (1H, m)




(1H, dd, J=17, 5.8Hz),
(1H, dd, J=17,

2.81

6.7. Hz),

3.35 (9H, s), 3.93 to 4.13
(4H, n), 5.62 to 5.70 (1H,
m - 43 - mp.: 67 to 69[err] C
IR (Nujol) cnferr]: 1740
NVR (CDCl[err]) [err]: 0.86 to Iable 7 (Contd)
0.91 (9H, n), 1:26 _ (18H, br
S), 1.46 to 32 -weﬂl[cu])[m|1CHICHWC||])[C||] -(Gﬂ'fcu]‘)[c..]"'[err]
NO[err]- 165 (4H, m). 2.32 to ngszORb =1
2.38 (2H, m 16 o4 ) (IH, dd,
J=17, 5. 7H2)Hgle | PHOR™ cn, X 2.81 (IH dd,
J=17, e . CHZ_N+<CH3 6.7Hz), 3.35 (4H. s).
3.94 to 4.13 (4H| m, - 5.62
to 5.69 (1H| m ‘ 3 mp— 64 to
67[err] C R4 RS X~ Physical griddeiyi@ls)
cnferr]: 174 m.p.: 119 to 125
(CDCl[err]) {8: 088 IR (Nujol) cml: 1740 (|3H t,
J=6.9Hz), 0]90 NMR (CDCl3) &: 0.84 &ieH, d,
J=6.2 Hz), t, J=6.9Hz), 1.2 (8@QH| br
s), 1.45 33. -6:O(CH[er.r])[ Prrr] CI-l(CI-l[ﬁerr])[er F$) - QCH) eoor 1) Toer(Bi,CH| 4rr ]
NO[err]- t¢ 1.69% (5H m, 2J35 : : m, 2.338(2H, t, J=7.6
2H, t, J=7]3k8g) | -20 #iin) 12CH3 | - (CHp) 1oCH - |H2), 2.78 (1H, dd, J=17, 1H,
éld, B 95‘8) €2) 12CH3 | ~(CH2)10CH3 | 1 6.2kz), 2.86 (L [g4, 2.82(
(1H, dd, =17, 6.7Hz)z13.526(¥z)|, 3. 35
(9H, s), 3.95 to]4. 10 s, 4.99 %gﬂ‘l-éd S (ah
[%;3_5' 60 tof>. 70 |82), 5.60 to 5.70 (13,I Hi m
m)
m.p.: 84 to 86 °C
IR (Nujol) cm™l:
1740
NMR (CDCl3) &: 0.88 (3H,
, t, J=6.6Hz), 1.26 (38H,
59 |-CO(CHp)13CH3 | —(CH2)10CH3| NO3™ |br s), 1.55 to 1.65 (4H,
: m), 2.34 (2H, t, J=7.7
Hz), 2.76 (1H, dd, J=17,
5.9Hz), 2.80 (1H, dd,
J=17, 6.5Hz), 3.34 (SH,
s), 3.93 to 4.13 (4H,
m, 5.61 to 5.70 (1H, m)
IR (Neat) cm2:
1740, 1600
NMR (CDCl3) &: 0.88 (6H,
t, J=6.8Hz), 1.25 (38H,
-~ |br s), 1.57 to 1.63 (4H,
. N my, 2.25 to 2.31 (2H,
- - m), 2.72 to 2.88 (2H,
60| ~CO(CHa) 15CHs | = (CHo) 10083 @ m, 2.72 to 2.88 (2,
' Co0™ lto 4.18 (3H, m), 4.33
(1H, br d), 5.63 to 5.70
(1H, m), 7.22 to 7.27
(14, m), 8.31 (1H, dt,
J=7.8, 2.0Hz), 8.55 (1H,
dd, J=4.8, 2.0Hz), 9.22
=1,3 Hz)

(1H, d,



Tabl e 7 (Contd)

CHerr] COOR err] Exam

CHOR[ err] CH err] X[err] [err] R err] R err]
X[ err] Physical properties I R
(Neat ) 'cnferr]: 1740 NVR
(CDCl [err]) [err]: 0.86 - 44 - to 0.93
(6H, m, 1.26 to 1.36 (104, m,
1.55 to 1.66 (4H, m, - 7 (Contd) 2.31 to 2.36
(2H, m, 34 -CO(CH err])[err]CH err] -(CHerr])[err]CHerr] - 2.80
(1H, dd, J=1~ T 50+~ LH,
dd, ICHzCQOR J=17, 6.6Hz), 3.52
(9H, s), 4.0 ) 4. 13 i ' _ (3H, m} 4.32
(1H, br %’{gerg CHOR®  cH; d),X5.64 to 5.72 (1H, -
| R (Neat) cnﬁgr.r]: 1740 CHz_.N+< CH, NVR |
(CDCl[err]) |[err]| O.86 to 0.p1
(6H m, 1.41 . CH; to 1 36 (18H ,
1:55 to 1.6 (4H| m, gr4 RS X~ Physicaljrope?réi.jeéo 2. 36
(2H, m, 35 -QOUCH err)TerfICHa err]  -[(CH efhigl ertIdf efidgl o -| 2.79
(1H, dd, J=17, : IR (Nujok)OH&-1:21885({LH,
dd, J =1 ( ) 8 b8 (31,
(9H, s), 4.(01 to 4.11 t, J=6.6Hz), 0.93(%;11, . 4.31
(1H, br €l) =3, B) | oL 257 L24F} H,
m . m p. [b>34, [BEa] € 1.71 (4H,
61 |-CO(CH2)14CH3] —(CH2)2CH3 | C1™ |m), 2.31 to 2.36 (2H,
m, 2.81 (1H, dd, J=17,
5.94z), 2.87 (1H, dd,
J=17,. 6.6Hz), 3.51 (SH,
s), 4.01 to 4.10 (3H,
m), 4.32 (1H, br 4d),
5.64 to 5.72 (1H, m)
IR (Neat) cm™l: 1740
NMR (CDCl3) &: 0.88 (3H,
t, J=6.7Hz), 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 (1H,
: dad, J=17, 5.9Hz), 2.86
(1H, dd, J=17, 6.6Hz),
3.52 (9H, s), 4.02 to
4,13 (3H, m), 4.32 (1H,
br d), 5.64 to 5.71 (1H,
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)14CH3{ -—(CH2)gCH3 { C1~ |m), 2.30 to 2.35 (2H,
' m), 2.80 (1H, dd, J=17,
5.9 Hz), 2.85 (1H, dd,
J=17, 6.6Hz), 3.52 (9H,
s}, 4.01 to 4.13 (3H,
m, 4.32 (14, br d),
5.64 to 5.71 (1H, m)




IR (Neat) cnferr]: 1740 " NWR

(CDCl[err]) 8: 0.86 to 0.91 (6H,
m, 1.27 - to 1.29 (18H, m,

~1.58 t:0 1.62 (4H, m, 36 CO(CH[err])jer#]CH[err]
-(CHerr])[err]CHerr] NO[err] 2.35 (2H,

Hz), 2.76 (1H, dd, J=17, 5.8Hz),
2.81 -~ -~ Table 7 (Ccérlﬂr#) dd J=17, 6.7

Hz), 3.34 (9H, s), 3.93 to 4.13
(4H, m, ?ﬁ'z—ro—S—'r‘O—trH—n')—

- 36 - Teﬁﬂ 8°9E‘COnt d)

CH err] COOR||@L&irl~ [err] " CHOR! R[errl_] . o- Rerr] X grr]
Physi cal profdghiti gs | X mp.: 42 tq 47 C
IR (Nujol) cnherr]|: 1740 CH; — N <CH3 NVR -
(ChC[err])[drr]: |0.85 . CH to 0.90]|(6H,
m, 1.26 3 (P Brs)} 1 BB tg
1.75 (4H, m | 2. 34 R4 RS X~ Physical properties

IR (Neat) cm™1l; 1740
NMR (CDCl3) &: 0.89 (3H,
t, 7=7.0Hz), 0.93 (3H, t,
J=7.4Hz), 1.20 to 1.40
(14H, m), 1.55 to 1.70

—CO (CHz) 7CH=CHCHo~ _ | (4H, m), 2.00 to 2.15
64 1 -(cr2rzcs | €1- | (4m, m, 2.33 (21, t, o=
~«CH=CH (CH>) 4CH3 7.7Hz), 2.77 (2H, t, J=

5.5 Hz), 2.75 to 2.90
(2H, m, 3.51 (94, s),
4.00 to 4.10 (1H, m),
4.05 (24, t, J=6.8Hz),
4.34 (1H, d, J=14Hz),
5.25 to 5.40 (4H, m),
5.60 to 5.70 (1H, m)
m.p.: 105 to 109 °C
IR (Nujol) cm-l: 1730
NMR (CDCl3) &: 0.88
(34, t, J=6.9Hz),
1.17 (6H, d, J=7.9
Hz), 1.26 (22H, br
—~COCH (CH —(CH CH2:| NO3-|S), 1.55 to 1.70 (2H,
° (CHa)z (G213 3_ 3 m), 2.59 (1lH, sept,
J=7.0Hz), 2.74 (1lH,
dd, J=18, 5.6Hz),
2.82 (1H, dd, J=17,
6.6Hz), 3.35 (9H, s),
4.00 to 4.10 (4H, m),
5.60 to 5.70 (1H, m)
IR (Neat) cm~l: 1740
NMR (CDCls3) &: 0.88
(3H, t, J=6.9Hz),
0.89 (3H, t, J=7.2
Hz), 1.18 to 1.66
66 |—COCH (CH2CHCH3) 2 | ~(CH2) oCH3 | NO3~™ (24H, m), 2.35 to
2.45 (1H, m), 2.80
(2H, d, J=6.1lHz),
3.35 (9H, s), 3.98 to
4.13 (4H, m), 5.54 to
5.65 (1H, m)




37 -CO(CH err])[err]CH err] -(Cl-l[.err])[err]Cl-l[err] NO[err]- (2H t,

J=7.3Hz), 2.75 (1H, dd, J=17,

5.8Hz), 2.82 (1H dd, J=17, 6.6Hz),

3734 - : (9H, s), 3.95to 4.10

(4H, m, 5.60 to 5.70 . ' - 46 - (1H, m

mp.: 56 to 57 [err]C I R (Nujol)

cnjerr]: 1740 Iab!g (Contd) NVR (CDCl[err]) 8:

0. 86 . .91 (6H, m, 1.26 ,

to 1.29 (26H— 1-56—t-6—1—65— 4H,
: _

NO[err]- 2.B5

m, 38 -CO(CI—|[trr])[err]CH[err]CHaG@B%rr])[err]m[err
(2H, t, J=7 Hz), 2.76 (1H, dd

J=17, 5. 7Hz)%’{ie“‘?s CHOR' CHy * X~ (1H, dd, J=1f,

6.6 y N+<|g,) 3.34 (9H, s),

3.94 to 4. 13 C4H| m), 5.62 to 5|69

(1H, m ' CHy mp - >65 [err] C

R (Mol terrf o © e prozercies
L,

to 0.91 (6H| m, fl.26 Neat) 9% 1. 29 (BoH,

m, 39 -daCHferr])[err]CHerr] -(Gﬂ[err])[err]u@ﬁqwdl;,)cé do %3 fO
1.65 (4H, mj|, 0 1356(2H m,
2.74 to 2.9 | Bhen : - - (20H br s),3L.516 €9H | s),
401 to (627H (CH2CH2CH3) 2 (CH2) 10CH3 N043_ 13 (73"'(6}!]) m A.5335 to
(1H, br d), [5.64 to 2.45 (1H, &) 72.60H )
: (2H, d, J=5.9Hz), 3.35
(SH, s), 4.00 to 4.10
(44, m), 5.55 to 5.65
(1H, m)
IR (Neat) cm™1:
1740
MMR (CDCls) &: 0.87
(6H, t, J=7.5Hz), 0.88
(3H, t, J=7.0Hz), 1.26.
' (184, br s), 1.46 to
68 | —CO(CH2)11CH3 | —CH(CH2CH3)2 |NO3™ | 1,66 (6H, m), 2.34
(2H, t, J=7.6Hz), 2.78
(1H, dd, J=17, 5.8Hz),
2.82 (1H, dd, J=17,
6.5Hz), 3.35 (SH, s),
3.95 to 4.06 (2H, m),
4.71 to 4.79 (1H, m),
5.62 to 5.70 (1H, m)
IR (Neat) cm™1:
: 1740
NMR (CDCl3) 8: 0.85 to
0.95 (6H, m), 1.21
: (3H, d, J=6.2Hz), 1.26
—CHCH2CH2CH3 (20H, br s), 1.40 to
69 | -CO(CHz)11CH3 | L. NO3~|1.60 (4H, m), 2.34
3 (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
(18, m), 5.60 to 5.70
(1H, m)




- 37- Tabl e 7 (Contd)
CHerr]COORerr] Exam CHOR[ err] CH err]
X err] [err] ' Rl err] Rl err] X err]
Physi eal Properties mp.: >120 C
IR (Nujol) cnierr]: - 47 -
1740, 1735 NVR (CDCl[err]) 8: 0.88
(6H, - - Table 7 (Contd)J=6.6Hz), 1.26 (30H, br
s), 1.56 to 1.61 (4H, m, 40 -CO(CHerr])[err]CH err]
- (CH err]) [ ept-CH-e+-—H2S0-e+—22F—{2H—t—d=F—6Hz )
2.83 (1H, ddf J=1y, 7.3 CH,COOR® Hz),{3. 11
(1H, dd, J:17E |- A 4.8Hz), 3.47 (9H,
s), 3.76 *am-= fHOR ~CHs  “(XF, dd, J=14, 9.3H),
3.93 to 4.05 ,|m, 4.66 —_ Nt ‘(LH, br
d), 5.70 to gg’g CHz N<CH3 (1H, m
mp.: 45 to B0 C : CHj LR (Nujol)
cnferr]: 174D B R4 RS X~ Physic%ropert;ies
(CDCl[err])[ETTIT10- 88 m.p.: 60 to 62 -&OH |,
J=7.0Hz), 1. F? _ IR (Nugoi?zﬁn'lb-r s), {. 55
to - 1.6% (4H M, 2.334041
-C(CH err])[err]CH err] -(CH err])[err]m[err}ma(ilcb@m]s 0. éQH3Ht
J=7.6Hz), 2.[79 . t, J=6.784)}Ho. ol (34717
5. 8Hz) , - £2.8% . fad), Uks Y23H,
6. 7Hz), 3.51] (BH, | HO(CH2)13CH3 ]| ~(CH2)2CH3 | NO3™ |pr 5), 1.54 to 1.74. MdH,t p 4. 10
(3H m, : ' m) A.2334 ((@H, 1, JF2l6Hz),
Hz), 2.77 (14, dd, J=17, -
5.7Hz), 2.82 (1H, dd,
J=17, 6.7Hz), 3.34 (%H,
s}, 3.93 to 4.10 (4H,
m), 5.62 to 5.70 (1H, m)
m.p.: 59 to 61 °C
IR (Nujol) cm™l: 1740
NMR (CDCl3) &: 0.88 (3H,
t, J=6.9Hz), 0.91 (3H,
' ' t, J=6.9Hz), 1.25 (26H,
71 ]-CO(CH2)13CH3| —(CH2)4CH3 |NO3™ |pr s), 1.55 to 1.70 (4H,
: ' m), 2.34 (2H, t, J=7.2
Hz), 2.75 (1H, dd, J=17,
5.8Hz), 2.82 (1H, dd,
J=17, 6.6Hz), 3.34 (%H,
s), 3.90 to 4.10 (4H,
m), 5.60 to 5.70 (1H, m)
m.p.: 62 to 64 °C
IR (Nujol) cm~l: 1740
NMR (CDCl3) &: 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 | NO3™ |1.67 (4H, m), 2.34 (2H,
t, J=7.6Hz), 2.76 (1H,
dd, J=17, 5.8Hz), 2.81
(1, 4ad, J=17, 6.7Hz),
3.34 (9H, s), 3.93 to
4.13 (4H, m), 5.62 to
5.70 (1H, m)




5.60 to 5.70 (1H, m mp.: >60 C
IR (Neat) cnferr]: 1740 ' NVR
(ChC[err]) [err] 0.88 (6H, t,
J=6. 7THz), 1.27 | ~ 48 - (26H, br s), 1.54
to 1.65 (4H, m, 2.30 to 42
-CO(CH err])[err]CH err] (CH[err])[err]CH[err] a - 2.35 (2H, m, 2.80
(1H, dd, J=17, 5.9Hz), Table 7 (Contd) . 2.85 (1H,
dd, J=17, _ - 6. 7Hz), 3.53 (9H, s),
4.01 to 4, 13rt3HTm . A—S4—{H, br
d), 5.64 CH2°°°R5 to 5.71 (1H, m

- 38- - Ta /4 (Cont d) -

CH err] Eﬁ?] [err] t&%R 2 & R Rlerr] Xerr

Physi cal proper.tiges CH —-w%ecfh | R (Neat)
cnferr]: 1735 c NVR (CDCl [err]) [err]:
0. 88 R = YR RSy S 1

0.93 (3H, t,} J=7.4 R4 RS X~ Physical properties

m.p.: 59 to 61 °C
IR (Nujol) cm~1l: 1740
NMR (CDCl3) &: 0.86
to 0.91 (6H, m), 1.27
to 1.31 (18H, m),
1.55 to 1.65 (4H, m),
~ H H - -12.34 (2H, t, J=7.6
73 CO (CHy) 7CH3 (CH2) ¢CH3 | NO3 Hy) . 2.76 (1H, 4d,
J=17, 5.7Hz), 2.81
(1H, dd, J=17, 6.7
Hz), 3.34 (%9H, s),
3.93 to 4.13 (4H, m),
5.62 to 5.70 (1H, m)

m.p.: 107 to 110 °C
IR (Nujol) cm~l: 1735
NMR (CDCl3) &: 0.88
(3, t, J=6.7Hz), .
1.17 (6H, br d), 1.26
(24H, bxr s), 1.56 to
—-COCH (CH - (CH NOsx-11.65 (2H, m), 2.58
74 (CH3) 2 | —(CH2) 14CH3 | NO3 (1H, sept, J=7.0Hz),
2.75 (1H, dd, J=17,
5.8Hz), 2.81 (1H, dd,
J=17, 6.8Hz), 3.35
(SH, s), 3.97 to 4.13
(4H, m), 5.62 to 5.70
(1H, m)

Examples 75 and 92

By processing corresponding starting compounds in the same
manner as described in Example 15 or 17, the compounds
shown in the following Table 8 were obtained.



The physical properties of the compounds obtained in

5 Examples 75 to 92 are shown below.

Example 75

Resinous'product

10 IR (Nujol) cml: 1740

Hz), 1.26 (14H, br s), 1.55 to 1.71
(4H, 43 -CcO(CH err])[err]CHerr] -(CHerr])[err]CHerr] Clerr] m,
2.33 (2H, t, J= : J=17, 5.6Hz), 2.87
(I'H dd, J=17, 6.2 Hz) 3.53 (9H,
s), = 4947 01t0410(3H n,
4.34 (1H br d), 5.65 to 5.72 (1H,
m - "TablleR8 Neat) cnferr]: 1745
NI\/R(CDCI[err]) [err]: 0.86 _ to 0.93
(6H m, 1.26 ' — t-o—+—34—(FBH—T1) ,
1.55 to 1.67|(4H 1), CH, COOR 2.30 tp 2.36
(2H m, 44}, -gt(CH[erH)[err]égHyu] (CH[erH&éerr]CH[ r] dlerr]
2.80 (1H, dd| J&17, / , 5.9Hz), P.86
(1H, dd, No. CHZ._'.N+ CH3 J= 17, 6 6HZ) 3 51
(9H, s), 4.0f to 4|11 ' (3H, nj, 4.31
(1H, br CH; 564 to 5 71 (1
m R4 mprS 61 to 6 Synthetic
IR (Nuj ol ) cpiest- ' _ : method
1740 - 75 —COCH (CH3) 2 - (CHoNYBHECES] [ ef Ekambeeriz 0. 88
(3H t, J=7. 0 | ” ~ t, J=6.8
45 - 0O CH p+AS-arPdqal H(C f2q “E“a?‘P?‘gF&, 1.26
(18H, br 77 —CO (CH2) 5CH3 —(CH2) 9CHsCH2 1. 5hEkamh1651 1 4H,
nm, 2.34 (2H ¥ _ _ 7. 2.75
(1H, dd, t78 CO (CH») gCH3 (CHZ)GQﬁ;b¥r—5 E}tl
(1H, dd, J=1}/, ®. 7 —-CO (CH2) 9gCH3 —CH2CH (CH2CH2CH3) 2 Exhhb;e3134 (9H
: .1

250 to 5. 7089 ,_-CO(CHg) 13CH3 - (cu3 s8R (bl fs 19 bRBpld 19

81 -CQ (CH2) 11CH3 ' ~(CH2) gCH3 Example 15

82 —-CO (CH2) 13CH3 ~CH2CH (CH3) 2 Example 15

83 —CO (CH2) 4CH3 —{CH2) 12CH3 Example 17

84 -CO (CH2) 10CH3 - (CHp) 3CO2CH2CH3 | Example 15

85 —-CO (CH2) 5CH3 = (CH2) 120H Example 15

‘86 | -CO(CH2) 2C02CH2CH3 —(CH2) 12CH3 Example 15

87 ~CO (CH») gCH3 - (CH2)10CH3. Example 17

88 ~CO (CH2) ¢CH3 - (CH2) 12CH3 Example 15

89 —~CO (CH2) 6CH3 —(CH2) 14CH3 Example 17

a0 —CO(CH2) 2CO2CH2CH3 —(CH2) 19pCH3 Example 17

91 ~CO (CH») 2CO2CH2CH3 —(CH»}11CH3 Example 15

92 - }|-CO(CH2) 2C0O2CH2CH3 —(CH2) 13CH3 Example 15



Terr] R err] Rl err] X[err]

Physi cal properties | R (Neat)
cnerr]: 1740
NI\/R(CDO[err])[err] 0.85to

0.95 (9H, m, 1.10 to , - 50 - 1. 80
(19H, m, 2. 32 (2H, t,
J=7.2Hz), 2. §fRr 4@Dc13¥IX(}ﬁvﬂﬂjiiny062CU@¢HBEEHZCH328Ck12H(lbt sy, J=17,
54Hz) , dd, J=17,

6.0Hz), 3.521¢9f te)l-65 (2H, m), 2.00 to 2.10 (2H, m), %8581W1H, bepg r 85 to
? 22 (2H, n) g=7.0Hz), 2.74 (1H, dd, J=17, 5.2Hz), 2.82 (1H, d4,08=0TH dd,
& 63 -PHz4,73-34 (9H, s), 4.00 to 4.10 (4H, f-,8#%k0 4038.65H d,

J=15Hz), (1H m
m p. >65{erﬂp3, m), 5.60 to 5.70 (1H, m), 5.81 (1H, ddt, J—17rIR0(NUJOI)

&wReEE:]DCI[err ) lerr]: 85 to : 1740, 1730
0.91 (6H. n)ML E I@Om/z 384 [ (MH-HNO3) *] 1 34
(22H, m, 1.55to :
Example 76
10 |
m.p.: 51 to 53 °C
IR (Nujol) cm~l: 1740, 1640
NMR (CDCl3) &: 0.89 (6H, d, J=6.2Hz), 1 29 to 1.43 (12H,
m), 1.46 to 1.65 (5H, m), 2.00 to 2.08_(?H, m),-2.32 to
15 2.38 (24, m), 2.76 (1H, dd4, J=17, 5.7Hz), 2.81 (1H, dd,
J=17, 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 (1H, m), 5.81 (1H, ddt, J=17,
10, 6.6Hz) : ' '
MS (ESI) m/z: 412 [ (MH-HNO3)*]
20
Example 77

Resinous product
IR (Neat) cm~1: 2920, 2850, 1740, 1640
25 NMR (CDCli) &: 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 (1H, dd, J=17, 5.7Hz), 2.81 (1H, dd,
J=17, 6.6Hz), 3.34 (9H, s), 3.92 to 4.13 (4H, m), 4.90 to
5.03 (2H, m), 5.61 to 5.69 (1H, m), 5.81 (1H, ddt, J=17,
30 10, 6.7Hz)
MS (ESI) m/z: 426 [(MH-HNO3)%t]

Exam 7

35 m.p.: 69 to 71 °C
IR (Nujol) cm~l: 1740



47 -CO(CH err])[err]CH err] -(CHerr])[err]CH err] - 1.66

(4H, m, 2.30 to 2.36 (2H

m, 2.80 (1H, dd, J=17,

5: 9Hz)., 2.86 (1H, dd, J=17
6.6Hz), 3.51 (9H, s), ' - 351 - - 4.02 to
4.11 (3H m, 4.31 (1H, br

d), 5.764 NMR (CDCl3) &: 0.88 (3H, t, J=6. 7Hz), 0.89 t3s5.v1 $2Hom

mp.: >65 [err
cnerr]: L 1.26 (22H, br s), 1.55 to 1.66 (4H, m)173034

NVR (CDCl [ errJ¥78608) 882.76 (1H, dd, J=17, 5.7Hz), 2.81 (1H, dd, J=17, (6H,

(ER (Neat)

t, J=6.7Hz), br
s), 1.54 to §83§2)C&C?-|T rl]t') [Se)rr]3Cl—?[3erﬂ 4.13 (éﬁ[' er ])Ferr]&ﬁ[ergf< '
- 1.645%4H(1H) mp. 30 to |
? i? (EHQFE§ M- 80SI) m/z: 428 [ (MH-HNO3)*] : ) g Eiﬂ, gg,
J=17, 6. 7Hz), 3.53 (9H, _s

), 3. ( )
4.01 to 4.13 Elkinplg .79 4.

(1H, br d), 5.64 to 5.71 (1H

¥Lb|e 7 @gbntﬂgsinous prqduct
IR (Neat) cm~l: 1740
NMR (CDCl3) &: 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 (1H, dd, J=17, 5.9Hz), 2.82 (1H, dd, J=17,
15 6.6Hz), 3.34 (9H, s), 3.95 to 4.10 (4H, m), 5.60 to 5.70

(1H, m)

MS (ESI) m/z: 442 [(MH-HNO3)*]

Example 80
20

Resinous product

IR (Neat) cml: 1740

'NMR (CDCl3) &: 0.88 (3H, t, J=7.0Hz), 0.89 (6H, d, J=6.6

Hz), 1.26 (20H, br s), 1.50 to 1.70 (5H, m), 2.34 (2H, t,
25 J=7.3Hz), 2.75 (lH, dd, J=17, 5.6Hz), 2.82 (1H, dd, J=17,

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

(1H, m) _

MS (ESI) m/z: 442 [ (MH-HNO3)*)

30 mpl 1

m.p.: 72 to 73 °C

IR (Nujol) cm~1l: 1740

NMR (CDCl3) &: 0.88 (3H, t, J=6.7Hz), 0,89 (3H, t, J=7.0
35 Hz), 1.26 (26H, br s), 1.54 to 1.66 (4H, m), 2.34 (2H, t,

J=7.6Hz), 2.76 (1H, dd, J=17, 5.8Hz), 2.81 (1lH, dd, J=17,



“[err] Rlerr] Rlerr] X[err] Physical properties

mp.: 135 to 136[err]C . I R
(Nujol) cnierr]: - 1730,
1720 .- 50 - NVR (CDCl[err]) [err]: O.88
(6H, t, J=6.7Hz), 1.26 (30H,

br s), 1.54 to 1.65 (4H, COS Eerr Y[err] CH[err]
(CI—I[err])[erG-]'(H-I[)er 3. 340(.9H,n)s) t‘éoz43@s3(2ﬂ1: » 5.61 to 5.69

m, 2.80 (1H (gdg, m=17, 5. 8Hz) ,.

2.86 (1H, dd, . o J=17, 6.7Hz), 3.52
ET)QH . (1HMSb (Eds)x) m/z: 456 [(MH HNO3) i s). 4.01 to 4 135(22,t |

) r ' . (0]
5.71 (1H ¢mM : . IR (Nujol) cnferr]:
1740 57 Example 82 NVR (CDOl [err]) 8 0.91
f)?’H’) L5 gt t, J=7.0Hz), 1.28 (1ﬁ)H,

r s d t Il
2.00 to 2. 10 Ad%fc - M, 2.36 (2H,
t, J=7.6 Miveat) om-1: 1740 Hz), 2.79 (1H, dd,

J=17, 50 N QHDaTrs))) Sf €0 1 § CHEDH[ e v |J="7 (08 ar 10.)92 6], CH, e dFp . 7Cl [err]

5. 7Hz), ,

5 7re) I-%zéH 9%6 (22H, br s), 1.55 to 1.65 (2H, m), 1.85 oz]ii(ljogto
4. 10 (3H (1, m), 2.34 (2H, t, J=7.9Hz), 2.77 (1H, n§d, 4Jf&ﬁ(]§+9ﬁf)hj 14
Hz), 4.90 to 5.0p (14} dd, J=17, 6.6Hz), 3.34 (9H, s), 3.80 to 4.05M4H,>5. 60
to 5.70 (1H, n, 5.81 (1H, ddt,
J= 17 m), 5.60 to 5.70 (1H, m) 101 6. 7HZ)

IR (Nuj ol) cr®r(ySI)1®x: 442 [ (MH-HNO3)t] NVR
(CDCI[erH_’) [err]: 0.88 (3H, _ . t,
J=6.9Hz) 1. 25 to 1.30 (26H, br
s) 1.55 Example 83 to 1.65 (4H, nj), 2.00

2.10 (2H, m, 2.33 (2H, 51
CO(CI—|[err])[err]CI—|:CI—|[err] (CH[err])[err]CH[err] a- t, J=7.6Hz), 2.78
(1H, _ dd, J=17, 59Hz) 2.86
IR (Nujol) cm~1: 1740
20 NMR (CDCl3) &: 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 (1H, dd4, J=14, 5.7Hz), 2.81 (1lH, dd,
J=14, 6.7Hz), 3.34 (94, s), 3.93 to 4.13 (4H, m), 5.62 to
5.69 (1lH, m)
25 MS (ESI) m/z: 442 [(MH-HNO3)%t]

Example 84

Resinous product
30 IR (Neat) cm~l: 2920, 2840, 1740
NMR (CDCl3) &: 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 (1H, dd, J=17, 5.7Hz), 2.8l (1H, dd,
J=17, 6.7Hz), 3.34 (SH, s), 3.92 to 4.17 (6H, m), 5.62 to
35 5.69 (1H, m)
MS (ESI) m/z: 458 [ (MH-HNO3)*]



(1H, dd, J=17, 6.7Hz), | © 3.52 (9H,

s), 4.00 to - 4.10 (3H, m, 4.32

(1H, d, J=14Hz), 4.90 to 5.05

(2H ny, 5.60 to 5.70 (1H, m,
5.81 (I H, ddt, | | - 33 - J=17, 10, 6.7Hz)

- 41 - Tabl e 7 (Contd) [err]

R[ err]‘ Ex8hpie] 85 - X[ err] Physical properties

mp.: 54 to 56 [err]C _ ) ' IR (Nujol).

cn{err] 1740 . NVR (CDCl [err])

[err]: 0.88 (Repinous product t, J=6.9Hz),

g293 (3H, IR fNeat%}fm‘l br )1y £920;, 2860, ?40&07 4Hz) , b1-26 (%SEE

> 1-70 ( [errll& %Déls)[esrr]o 89( her k[Ierréﬂz)[err 28 JHHI']:;@, r 85)6’[ .

J=7.1 to 1.65 (6H, m), 1.85 (1H, br), 2.35HZRH, 2t76J%iFBHQﬂ, 9714,

5.7Hz), 2.83 (1H, dd, k17 6 8
v ) 2 (9Féfﬁi 84; g-17, 5.7m2), 2.81 (18, a4, I=17, 6.7Hz), 3733

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

£o 5.69 (1H, m)

10 MS (ESI) m/z: 458 [(MH-HNO3)*]
Example 86

m.p.: 87 to 88 °C-

15 IR (Nujol) cm~l: 1740
NMR (CDCl3) &: 0.88 (3H, t, J=6.7Hz), 1.25 (3H, t, J=7.1
Hz), 1.26 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, m), 4.11 (2H,
q, J=7.1Hz), 5.65 to 5.73 (1H, m)

20 MS (ESI) m/z: 472 [ (MH-HNO3)*]

m.p.: 46 to 48 *C

25 IR (Nujol) em™l: 1740 .
NMR (CDCl3) 8: 0.88 (6H, t, J=6.8Hz), 1.26 (24H, br s),
1.55 to 1.65 (4H, m), 2.34 (2H, t, J=7.6Hz), 2.75 (1H, dd,
J=17, 5.8Hz), 2.81 (1H, dd, J=17, 6.7Hz), 3.32 (9H, s),
3.90 to 4.13 (4H, m), 5.61 to 5.69 (1H, m)

30 MS (ESI) m/z: 442 [ (MH-HNO3)%]

m.p.: 55 to 57 °C
35 IR (Nujol) cm~l: 1740



s), 395to410(4H I m, 5.60 to

5.70 (IH m " IR (Nujol) cnferr]:

1740 NVR (CDCl [err]) 8: 0.88 (3H,

t, J=6.9Hz), 0.91 (3H, ' t,

J=6.9Hz), 1.20 to - 54 - : 1.35 (22H br
~s), 1.55 to 1.65 (4H, m), 2.33

?37 2SZO( C"'[Ze;mlﬁ[ﬁfﬂdl%[ etrb. o8 ( Ghliere) )deg rda e lze @a[nerlﬂr c?é(’ZJH 1t7,

5. 9Hy) , )0 278 55 o 1.65 (4H, m), 2.34 (2H, t, J=7. éHgb,(afy6d61H04¥# 6 6

Hz), 3.52 (9H=1), 548)&), 2.81 (1H, dd, J—17, 6.7Hz), 3.34 (9H, s), (1H d,

J=15Hz), 4.0 (2H, t, J=7.3Hz),

4 34 8 93 to 4.13 (4H, m), 5.61 to 5.69 (M ™y 32 5H2) | 5.60 to

5. 70 (3H, MS WESI) m/z: 470 [(MH-HNO3)*) mp.: 63 to 67

[err]C IR (Nujol) cnferr]: 1740

NVR (CDCI[errE]) [err]: 0.89 (3H,

t, J= Example 49 t,

J: . 8Hz), 1 26 (22H, 54 -CO(CHerr])[err]CHerr] -(CHerr])[err]CHerr]
errj- S 1.5 7Q (4H ,

r’r), 2.34 (2H*3a> 35?3 > b4 - H), 2.75

(1H, dd, 10=17R (Nujol) cm-1l: 1740 5.7Hz), 2.82 (1H

dd, MR (CDCl3) &: 0.88 (6H, t, J=6.6HzJ514.2% 73bH). b3 34,(9H,

s). 3.90 to 4 10 (A% ( =7 ( ﬁi 5.60 to

5.70 (IH, m) 1.55 to 1.66 (4H, m), 2.34 (2H, t, J=7.6Hz}kp 2.76 (1H, 'dd,
Table 7 (Contd17, 5.7Hz), 2.81 (1H, dd, J=17, 6.6Hz), 3.34 (9H, s),
3.93 to 4.13 (4H, m), 5.62 to 5.69 (1H, m)
15 MS (ESI) m/z: 498 [ (MH-HNO3)*] )

Example 90

m.p.: 79 to 81 °C

20 IR (Nujol) cm-l: 1740
NMR (CDCl3) &: 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, m), 3.36 (9H, s), 3.97 to 4.11 {4H, m), 4.12 (2H,
q, J=7.1Hz), 5.65 to 5.73 (1H, m)

25 MS -(ESI) m/z: 444 '[(MH~HNO3)t)

Example 91

m.p.: 81 to 82 °C

30 IR (Nujol) cm~l: 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 (1H, m) | |

35 MS (ESI) m/z: 458 [ (MH-HNO3)*]



[err] R err] . Rferr] X[ err] ‘Physi cal

properties _ mp.: 70 to 75 C

IR (Nujol) cnferr]: 1740 NVR
(cod Lerr]). [err]: 0.88 to - . 0.90
(6H m, 1.26 (26H, =55 - br s), 1.50
to 1.70 (4H, n, 2.33 (2H, t,
J=7.5* 55 -@&aBiflerIA[err]CHerr] -(CHerr])[err]CHerr] a- Hz),
2.78 (H dd, J=17, _ - 5.9Hz), 2.86.
(1H, dd, J= . 17, 6.7Hz), 3.52
(9H, m.p.: 85 to 86 °C s), 4.00 to 4.10 (3H,

m, 4.34 (1Hn(1I (Nlrglﬁ) cm~l: 1740 Hz), 5.50
to 5 70 (

(N JO|) cni emz);, 174G to 1.33 (22H, m), 1.56 to 1.66 (2H, m), 2. 49\IMB

(o 0[435”)1_ 8%38(%46'{&), 3.36 (9H, 5), 3.97 to 4.11 (4H, m), 4.32 (ggﬂ, L 50
to 1.65 (4H q, J=7.1Hz), 5.65 to 5.73 (1H, m) m, 2.33 (2H t,
J=7.5 56 - O Qs k/ker wb@H[gmEFaNog B err]) [err] CHlerr] O - o),
2.78 (1H, dd, =17, 5.9Hz), 2.86
(1H, dd, 10 J=17, 6.6Hz), 3.53 (9H,
s), 4.00 to &Relidxedde example 1 _ m, 4.34
(1H, d, J=14 L Hz), 5.60 to 5.70
(1H, mp.: 151 to 152 [err] C

IR (Nujol) cHfder] a mlxture of n-pentadecanoic acid (25 g, 103 mmol)

é?gg (é7|-'|,20 and thionyl chloride (3.15 g, 26.5 mmol) wéW%t( QQS&J %rorlx] )2368
(54H, 15 hours at 75 to 80 °C, a solution of L—carnltlne (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 atmosphére and then poured into stirred 100 ml

of .diethyl ether. 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 92.38 g of (R)-(3-carboxy-2-penta-
decanoyloxypropyl)trimethylammonium chloride as colorless

25 needles.

m.p.: 167 to 169 °C _

IR (Nujol) cm~l: 3020 to 2480, 1740, 1710

NMR (DMSO-dg) &: 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

(2H, m), 3.12 (9H, s), 3.68 (1H, br d), 3.81 (1H, dd, J=14,

8.1Hz), 5.42 to 5.49 (1H, m) o '

35



br s), 1.55 to 1.65 (4H, 57 -CO(CHerr])[err]CHerr]
-(CH err])[err]CH err] Cllerr] m, 2.30 to 2.36 (2H,

m, 2.80 (1H, dd, J=17, 5.9Hz),
2.85 (-1H, dd, : J=17, 6.6Hz), 3.52
(9H, - 56 - s), 4.01 to 4.13 (3H
m, 4.33 (1H, br d), . 5.64 to
5. 71 (1H ”) processing corresponding startlng compoundsﬁin the same
Table 7 (Cbntg % % 4 %E J
X[err] qfépsppgﬁ Fg% g in Reference exa ple 1, the compounds
mp.: 119 to sh?binerin] tBe following Table 9 were obtained. I R
(NUJO|) cnerr]: 1740 NVR
(CDCl[err]) [err]: 0.88 (6H’
t, J=6.9H), 1.26 (36H, Iablﬁ_ﬂ : s),
1.50 to 1.70 (4H, m, 2.33
(2H, t, J=7. 58 -COCH erT] ) eCRIGad®eTT] -(CH errJ)TerrJCh err]
Clerr] REEAr-{2. 78 (1H, dd, J=i7,
6. 2Hz), 2. 8@réddd |dd, CHORY CHs . x- J=17,
6. 7THz), 3. 53ekdid ' s

ple . CHZ T‘N CH3

No. . CH3

R4 X~ Physical properties

m.p.: 161 to 163 °C
IR (Nujol) cm™1:

3020 to 2480, 1740, 1710
NMR (DMSO-dg) &8: 0.86 (3H, t,
- J=6.8Hz), 1.24 (18H, br s),
2 —CO(CH2) 11CH3 Cl™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
(1H, br d), 3.83 (1H, dd4,
J=14, 8.4Hz), 5.42 to 5.49
(1H, m)
m.p.: 165 to 167 °C
IR (Nujol) cm~1: .
3020 to 2480, 1740, 1710
NMR (DMSO-dg) &: 0.85 (3H, t,
' J=6.8Hz), 1.23 (26H, br s),
3 ~CO(CH2) 15CH3 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
(1H, br d4), 3.81 (1B, dd,
J=14, 8.3Hz), 5.41 to 5. 49
(1H, m)
m.p.: 168 to 170 °C
IR (Nujol) cm~1:; ,
3020 to 2480, 1740, 1710
NMR (DMSO-dg) 8: 0.86 (3H, t,
J=6.7Hz), 1.24 (24H, br s),
4 —CO(CH2) 14CH3 Cl7 11.47 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
(1H, br d), 3.81 (1H, dd,
J=14, 8.2Hz), 5.42 to 5.49
(1H, m)




s), 4.00 to 4.10 (3H, m, 4.33
(1H, d, J=14 Hz), 5.60 to 5.70
(1H, m
mp.: -84 to 86 C | R (Nuj ol)
cnjerr]: - 57 - 1740
NVR (CDCl [err]) [err]: 0.88 (3H
t, J=6.6Hz), 1.26 (38H, 59 - %ﬁ:ﬂ% b)[gbﬁ}_ H err]
(CHerr])[err]CH err] NO[ err] ( g:gto 1. 65 (4H,
m, 2.34 (2H—t+—d=F~7 Hz) ,
2.76 (1H, dd_ J=17, f“zCOOH 5. 9Hd)
2.80 (1H, ddRefer- CHOR® ) J=17, 6.5H7),
3.34 (9H,  |rence , CHy X" s), 3.93 to0 4.13
(4H exam cnz—N'+<CH3 m, 5.61 to 5.70 (1H, m
| R (Neat) Cﬂﬁ%lgl’]i CcH
1740, 1600 ) 3 ANVR-LCDCHerr )
[err]: 0.88](6H, R4 X Physical propertils J=6. §Hz),
1.25 (38H, m.p.: 172 to 1730rcs), 1. 57 o
1.63 (4H, IR (}Nljo]_) cm™), 2.25 to 2.3% (2H,
60 -CO(CH[jerr])[lerr]CH err] -(CHerr]p[err]Csleoyli740, 1700 M, 4.72
to 2.88 (2H, NMR (DMSO-dg) &: 036, (JHA& (9H,
s), 3.97 : J=6.6Hz)t,0 14.248 (13H, &), 4.38
(1H, br d), |5. 63 tjo 57G®{CH2) 9CH3 Cl™ |to 1.55 (2H, m), 2.30 to 2.35]|(1H,
m, 7.22 to|7.27 (2H, m), 2.65 to 2.70 ((2H, m,| 8.31
(1H, dt, m), 3.31 (9H, 317.8,.63 (HHA), §.55
(1H, - d, J=14Hz)q4d3 3324 (Q-HIngHZ) 9. 22
(1H, d, J=1.|3 Hz) J=14, 8, 2Hzl, .40 to 5.
(1H, m)
m.p.: 168 to 169 °C
IR (Nujol) cm-l:
3400, 1740, 1700
NMR (DMSO-dg) &6: 0.86 (3H, t,
J=6.9Hz), 1.25 (6H, br s),
6 -CO(CH2) 5CH3 Cl™ {1.50 to 1.55 (2H, m), 2.32
(24, t, J=7.4Hz), 2.70 (2H,
d, J=6.4Hz), 3.12 (9H, s),
3.67 (1H, d, J=13Hz), 3.82
(1H, dd, J=14, 8.2Hz), 5.40
to 5.50 (1H, m)
m.p.: 174 to 176 °C
IR (Nujol) cm~l: 3400, 1720
NMR (DMSO-dg) &: 1.04 (3H, t,
7 —-COCH2CH3 ci- | J=7.5Hz), 2.52 to 2.40 (2H,
m), 2.70 (2H, d, J=6.2Hz),
3.12 (94, s), 3.67 (1H, 4,
J=14Hz), 3.83 (1H, dd, J=14,
8.4Hz), 5.40 to 5.50 (1H, m)
m.p.: 147 to 150 °C
IR (Nujol) cm~l: 3400, 1735
NMR (DMSO-dg) 8: 0.87 (3H, t,
J=7.4Hz), 1.23 to 1.36 (2H,
' _ m), 1.47 to 1.57 (2H, m),
8 —CO(CH2) 3CH3 Cl™ |2.24 to 2.41 (2H, m), 2.62 to
2.76 (2H, m), 3.13 (9H, s),
3.70 (1H, br d4), 3.82 (1H,
dd, J=14, 8.1Hz), 5.42 to
5.49 (1H, m)




Table 7 (Contd) [err] R err] R err] X err]
Physi cal Properties mp.: -
147[err] C IR (Nujol) cnjerr]:
1735 NVR (CDCl [err]) 8: 0.88
(3H, | - 58 -t J=6.6Hz), 0.93 (3H,
t, J=7.3Hz), 1.25 (24H, br s),
1.54 to 1.71 (4H, 61 -CO(CH err] mapie] GH(ebhtd)-(CH err])[err]CH err]
Cl[err] m, 2.31 to 2.36 (2H, _ -
m, 2.81 (1lH—ee—P=+% , 5—gHz) ,
2.87 (IH dd___ R [H2COOH" J=17,, 6. 6Hz)gﬂ,
3.51 (9H, r e; CHOR® : . 4S), 4.01 to 4.10 |{(3H,
m, 4.32 (IHIBEEd), | CHs X 5.64 tlo
5.72 (1H, n)ple CHz—N'+<CH3 IR (Neat) cnigrr]:
(1740 No. ' CH; NVR (CDCl [err]) [err]:} O.88
3H, =63
t, J=6.8Hz),[ 1.26]to R4 X- Physical propertiesl. 37 (j28H,
m, 1.55 to : m.p.: 146 to 14B6€ (4H m, 3. 27
to 62 -CO|CHerr{])[err]CH err] -{CH ef1g) MsidiOHm1]: 34Cb[enrko 2.{35 -
(4H, m, 2.80 (1H, NMR (DMSO-dg) &: 0.86 d6H, J&l7,
5.9Hz), 2.86 , J=6.5Hz), 1.40 t(clH,.6dd, (38517,
6. 6Hz), _Jm), 2.25 t8.BAQ A3H,sM) 4. 02 Jto
4.13 (3H, m| £ 37 TR{CH2)2CH(CH3)2]C1™ |2,70 (2H, d, J=5.4Hz), 3.12pr |d),
5.64 to 5.71 (1H, (98, s), 3.69 (1H, d,mJ=13
Hz), 3.83 (1H, dd, J=14, 8.3
Hz), 5.40 to 5.50 (1H, m),
12.75 (1H, br s)
m.p.: 171 to 171.5 °C
IR (Nujol) cm~1l: 3400, 1740
NMR (DMSO-dg) &: 0.86 (3H, t,
‘1 J=6.6Hz), 1.25 (10H, s), 1.50
to 1.60 (2H, m), 2.24 to 2.28
10 -CO(CH2) 7CH3 Cl” | (2H, m), 2.69 (2H, d, J=6.3
: Hz), 3.12 (9H, s), 3.67 (1H,
d, J=14Hz), 3.82 (1H, dd, J=
14, 8.3Hz), 5.40 to 5.50 (1H,
m), 12.74 (1H, br d)
m.p.: 171 to 173 °C
IR (Nujol) cm™l: 1740
NMR (DMSO-dg) &: 0.86 (3H, t,
J=6.9Hz), 1.24 (20H, s), 1.50
L - ' -]to 1.60 (2H, m), 2.20 to 2.70
11 CO(CH2)12CH3 [ CL™ | ok 'm), 2.70 (2H, d, J=6.2
Hz), 3.12 (9H, s}, 3.68 (1H,
d, J=13Hz), 3.82 (1H, 44,
J=14, 8.1 Hz), 5.40 to 5.50
(1H, m)
fm.p.: 173 to 174 °C
IR (Nujol) cm~l: 1740, 1700
NMR (DMSO-dg) &: 0.86 (3H, t,
J=6.9Hz), 1.20 to 1.35 (4H,
im), 1.45 to 1.60 (2H, m),
12 —CO (CH2) 4CH3 Cl” |2.25 to 2.40 (2H, m), 2.70
(2H, d, J=5.8Hz), 3.12 (9H,
s), 3.67 (1H, d, J=13Hz),
3.82 (1H, dd, J=14, 8.2Hz),
5.40 to 5.50 (1H, m), 12.75
(1H, br s)




mp.: >80 [err]C | R (Neat)
cnierr]: 1740 NVR (CDO [err])
[err]: 0.86 to 0.90 (6H m,
1726 (36H, br s), 1.55 to 1.65
(4H, 63 -CO(CHerr])[err]CHerr] -('Cﬁ r"r])[err]CI—l[err] Clerr] m,
2.30 to 2.35 (2H, , 2.80 (1H
dd, J=17, , Table 9 (Contd) 5.9 Hz), 2.85 (1H, dd,
J=17, 6.6Hz), 3.52 (9H, - _ s), 4.01
to 4.13 (3H, - —4—32—HH br
d), Npeser- (Ha COOH 5.64 to 5.71 (1H,
- 45 - enc T@@¢@47 (Cant d) Cox-
CH err] COORLELT] [err] Her] Rlerr]
X err] Ph)ﬁlgal properties C — N*&<~ CHj3 I R
(Neat) cnfenfd. 1740 ' CH; NVR
(CDCl[err]) |8: 0. 93+ ) t=
J=7.0OHz), 0493 (3H ¢ R4 X~ _Physical properties)=7, 4bi),
1.20 to 1. 4( m.p.: 166 to 1614HC m), 1.55 {o
1.70 -¢o (CH err])[err] CH=CHO H] er r{]IR (Nujol) cm~l: 17204, ¥)Q02. 00 to
2.15 64 -(CH err])[err] CH err]| NMB [(@MSP-dguHh: .08, GBI, (2H, |t, J=
sy, 1.11 (3H, s), 2.50 to
2.80 (3H, m), 3.12 (9H, s),
13 ~COCH (CH3) 2 Cl- |3.69 (1H, d, J=14Hz), 3.84
(14, dd4, J=14, 8.2Hz), 5.40
lto 5.50 (1H, m), 12.76 (1H,
br s) '
m.p.: 182 to 184 °C
IR (Nujol) ¢m~1: 1720 .
J=7.2Hz), 1.15 to 1.60 (8H,
] m), 2.30 to 2.40 (1H, m),
14 |-COCH(CH2CH2CH3)2 [ C1l™ |2.69 (1H, dd, J=17, 4.8Hz),
2.77 (1H, dd, J=17, 6.4Hz),
3.13 (9%H, s), 3.74 (1H, d,
J=14Hz), 3.86 (1H, dd, J=15,
7.7Hz), 5.40 to 5.50 (1H, m),
12.80 (1H, br s)
Reference example 15
5 | .
L-Carnitine (2.0 g, 12.4 mmol) was dissolved in 3 ml of
trifluorocacetic 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

Subsequently,

temperature. the mixture was washed with a



-CH=CH(CH err])[err] CH err] 7.7Hz), 2.77 (2H, t, J=

5.5 Hz), 2.75 to 2.90 (2H, m,

3.51 (9H, s), 4.00 to 4.10 (1H,
;e 4.05 (2H, t, J=6.8Hz),

4.34 (1H, d, J=14Hz), - 60 - 5.25 to 5.40

(4H, m, 5.60 to 5.70 (1H, m

mp.: 105 to §89u££6ﬁ]62 100 ml of ethanol and 100 ml of ether Th& (Nuj ol)
gn%grr] 1730aqueous layer was further washed tvéﬁe FltH:% §£§§E1L65£]%08
1.17 (6H, d, @t70® ethanol and 60 ml of ether. The separatedHayuedu®6 (22H,

br 706?2H - A R4S 1dkFddtea Wit 970 khebEl %GE&LSNO%%% addigion !0
J=7. OHz) , 5. qu(quultable amount of water. The n-butanol layer gggg’

5. 6Hz), successively washed with 40 ml of waRe8? 43Hn1df d=os-

6.810)0 3.35 (O Shiceer (67 mmod, pi 7.2) and thp 8 7 e AREcs, 0

| R (Neat) cniThe]sollWelt was removed, and the residue was azeotropdMR
[er

chcgks)r]) 5w1@58§oluene and ethyl acetate and recBygga%%tFeé3f% @ 5

Hz), 1.180t 0 atlssl garetaiocigisie [1c8lesr PEH(R) ri$FepFpoxy-2- (10—
é(gH[?aLﬂ)L;r&%ééﬁfﬁd§loﬁﬁﬁfﬂﬂﬂl)]t&aﬁéth@ham&o§5uh0chlorlde(%ﬁ*c%ﬁor-
J=6.|Hz),  1ess crystals. 3.35 (9H, s), 3.98 to
4.13 (4H, m, 5.54 to 15.65 (1H, m

m.p.: 154 to 156 °C
15 IR (Nujol) -cm-l: 1740 _
NMR (DMSO-dg) &: 1.20 to 1.40 (10H, 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 (1H, d, J=13Hz), 3.81 (1H,
dd, J=14, 8.3Hz), 4.90 to 5.05 (2H, m), 5.40 to 5.50 (1H,
20 m), 5.70 to 5.90 (1H, m)

Reference example 16

By processing L-carnitine and .linoleoyl chloride in the

25 same manner as described in Reference example 15, (R)—-(3-
carboxy-2-~linoleoyloxypropyl)trimethylammonium chloride was
obtained.

IR (Neat) cm-l: 1740

30 NMR (DMSO-dg) §: 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
2.35 (2H, m), 2.68 (2H, d, J=5.9Hz), 2.74 (2H, t, J=5.5Hz),
3.10 (9H, s), 3.62 (1H, d, J=13Hz), 3.81 (1H, dd, J=15,
8.3Hz), 5.25 to 5.40 (4H, m), 5.40 to 5.50 (1H, m)

35



- 46- : Table 7 (Contd) [err]

R err] R err] X[err] Physical properties

IR (Neat) cnferr]: 1740
NMR (CDCl[err]) 8: 0.80 to

0.95 (9H m, 1.26 67 COCH(CH[err]CI-l[eﬂ]'Cl—l[err])[err]
-(CHerr])[err]CH err] NO err] (20H, br s), 1.40 to

1.70 ¢6H, n) Refedae example 17 | 2. 45
(1H, m, 2.80 . ' (2H, d, o
J=5.9Hz), 3.35 ' (9H, s) 4. 00
to 4.10 The same procedure as descrlbed in Referenc@4¢#am9le£i£ﬂh30
FRGENeat) cn{%ﬁﬁﬁ%ed out to g;ve the following compouﬁ&r{ m 1740
NNR(CDCI[err]) 8: 0.87 ' (6H,
t, J=7.5Hz), 0.88 CH2CO2H (3H, t,
J=7.0Hz), 1.26. 9 - (18H, br s),
1.46 to 68 -CO(CHerr])[err] m¢]CH2)16EI(I§14[err]CH[err])[err] NO[err] -
1.66 (6H, m, 2.34 _ (2H, t,
J=7.6Hz), 2.78 _ CHpN*(CH3)3 -« Cl1- (1H, dd,

J=17, 5. 8912)' ' 2.82 (1H, dd,
J=17, .: 174 to 176 °C ' 6.5Hz), 3.35 (9H s),
3.95 to 4. 06 4.71

to'4.79 (1A !TNJ?dl) em-l: 1735, 1705 . -
. NMR (DMSO-dg) 8: 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, m), 2.63 to 2.77 .
15 (2H, m), 3.12 (9H, s), 3.69 (lH, br d), 3.82 (1H, dd, J=14,
8.2Hz), 5.43 to 5.49 (1H, m)
MS (ESI) m/z: 366 [(MNa-HC1)*+], 344 ((MH-HCL)+]

R n le 1
20
The same procedure as described in Reference example 1. was
carried out to give the following compound.
CH2CO2H
25

I
CHOC (CHp) ¢CH3

HpN*(CH3)3 - C1-

m.p.: 176 to 177 °C

30 IR (Nujol) cm~l: 1735, 1705 _
NMR (DMSO-dg) &: 0.86 (3H, t, J=6.7Hz), 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 (1H, br d), 3.82 (1H, dd, J=14,
8.1Hz), 5.42 to 5.49 (1H, m), 12.8 (1H, br)

35 MS (ESI) m/z: 288 ([(MH-HC1l)%t]



5.62 to 5.70 (1H, m I R
(Neat) cnferr]:

1740 | ' NVR (CDCl [err]) [err]:
0.85 to : _ 0.95 (6H, nm), 1.21
(3H, d, J=6.2Hz), 1.26 - 62 - .cHcHerr]CH err]CH err]

(20H, br s), 1.40to 69 -COCHerr])[err]CH err]
NO[err]- 1.6

(2H, t, J=7.4Hz), 2.65 : . ' - to
2.85 (2H, m, 3.35 (9H, s),
3.90 to 4_10 A mlxture of ethyl succ1nyl chlorlde (17.6 g, 1072kpok) ,ard 85
%073 95 water (1 28 g, 71.0 mmol) was stirred fo 1(3 oG}s §t690t0
47 - 5 to 70 °C and then a-ﬁgﬂqupn(@ghpuparnltlne (B39, 23.8
R[err]60 mnd Brid 12 g of vdiRiHloroalRyiicCakinr @pesdi €8 was added,

m p. : to

crierr]: %%e mixture was stirred for 21.5 hours at 60 to %82(8MA %
NVR (CDCl [ err¢golet rjo #(hdB8 teBigerature. 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)propionyldxy]propyl]trimethylammoniun;chloride as a
colorless solid.

m.p.: 97 to 929 °C
IR (Nujol) cm~l: 3400 (br), 1730

20 NMR (DMSO-dg) &: 1.18 (3H, t, J=7.1Hz), 2.54 to 2.64 (4H,
m), 2.68 to 2.71 (2H, m), 3.13 (9H, s), 3.69 (1H, br d),
3.85 (1H, dd, J=14, 8.6Hz), 4.06 (2H, g, J=7.1Hz), 5.44 to
5.51 (1H, m), 12.8 (1H, br)
MS (ESI) m/z: 290 [(MH~HC1l)%t)

25 _
The carnitine derivative (I) according to the present

invention has an excellent hair-growing action.

Further, the carnitine derivative (I) accofding to the

30 present invention has low toxicity and high safety. For
example, when an ethanol solution containing 2 % of (R)-(2-
tridecanoyloxy-3ftridecyloxycarbonylpropyl)trimethyl—'
ammonium chloride which is the active ingredient of the
present invention was applied_for 30 days; abnormality of

35 skin was not observed.



t, J=6.7Hz), 0.93 (3H,
J=7.4Hz), 1.25 (22H, 70 CO(CI—|[err])[err]CH[err] -(CH q{‘&]gggemag];gd[[@ lch.d

NO[err]- br s), 1.54 to 1.71 (4H,

M, 2.34 (2H, t, J=7.6 | | “umm“wl 77
(1H, dd, J=17, - 63 - 5! IR IIRG

dd, J=17, 6.7Hz). 3.34 (9H,

s), 3793 to 4TH@s(4the carnitine derivative (I) according to the pHdset 62

T% (SNZjOOI) Cn:['n%Y?TtlT’Mbs useful as a halr—growing (restorat:.og) age9 i%\l(l\)/RESl ¢

(cpa [err]) [@nd | cal).138 ¢Bf¢ctively used for promotion of hair growth in t,
J=6.9Hz),

155 (sbh, TEELRERE 99 20T 8% as(&EFSﬂfﬂg??fcﬂfa?ﬁsuﬁiﬁfifﬂ1

br s), 1.85 twoalem qogqs such as wool or cashmere. Moreover, the
2.34 (2H, t, Jdarnfkine derivative (I) can be effectively used fé§), -2. 75

ééH dd, J= 17 prophylaxis and treatment of male pgg*i?FnG_a%pE;c,:f%H,_zé’Af (29&2 (1H,
s), 3.90 to 4ldbdcltd senilis, telogen effluvium and canities. m, 5.60
to 5.70 (1H, m _ mp.: 62 to 64
[err]C IR (Nujol) cnmerr]: 1740
NVR (CDCl[err]) [err]: 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(CH[err])[err]CI—I[err] -(CHerr])[err]CH err] NO[err]
1.67 (4H m, 2.34 (2H, t,
J=7.6Hz), 2.76 (1H, ' dd, J=17,
5.8Hz), 2.81 ' ' _ . (1H, dd, J=17, _
6. 7Hz) , ' ' 3.34 (9H, s), 3.93 to

4.13 (4H, m), 5.62 to - 15. 70 (1H,



- 48 - _ o Table 7 (Contd) | This Sheet Has Been Replaced

CH err] COOR[err] [err] R err]

X err] Physi cal Properties _ l‘m _ mﬂ :
59 to,61 C : I R ( uj

1740 - 64 - NWVR (CDClLLerr]) [err]: 0.86

to 0.91 (6H, m, 1.27

(7%8H CQCI—I[erCr:TE)U['nel?r]CI—I[err] (CI—I[err])[err]CH[err] Mm ﬁﬂlﬂﬂﬂ‘ DM

J=7. , 2.76 (1H, dd
J= 17 5.7Hz),12. 81A hair-growing agent whlch comprlses a carn@t&pedd J= 17
6.7 ound ted by the formufa) (1$:34 (9H s),
3,93 to 4513 (FIpOYsQ represented by the formuld) 7 5.62 to 5.70 -
(1H,- m OORS ' mp.: 107 to 110[err]C
IR (Nuj ol ) mﬂew]:lﬂ%ﬁco NMVR
(CbA 3) [err]: 0.88 CHOR4 (T KSFi t,
J=6. 7THz) , 1.17 (6H, br d), '1.26
(24H, br s), 1.56 to CH274N+€EGECH(CH[err])[err] -(CHerr])[err]CH err]
NO[err]- 1.65 (2H, m, 2.58 : (1H
sept, J=7.C0Hz), 2.75 (1H, dd,
J=17, . 8Hz
J=17, 6.8Hz), 3. 35whereln Rl to R3 each represené an glké& égﬂihiﬁan3 97
to 4.13 1 to 6 carbon atoms; R? represents an aliphatic acyl

10 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 substituted, or an alkenyl
group having 3 to 31 carbon atoms which may be substi-
tuted; and X~ represents an anion of a pharmaceutical-
15 | ly acceptable acid, '
as an active ingredient.

2. The agent according to Claim 1, wherein each of R! 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 R3 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 R! to
R3 is an alkyl group having 1 to 6 carbon atoms; R% is an
aliphatic acyl group having 3 to 31 carbon atoms; and RS is



IR —

(4H, m, 5.62 to 5.70 :

Exanples 75 and 92 5 By process:l>< ,"H’il"i!l"jml ’m,star tmgh&pmg(ygg}%

t he sane manner as described in the. co W
in the follow ng Tabl e 8 were obt ai ned. ”nm”m”m”,m,’

- 49 - TabI e 8

Rl err] Rl err] Synthetlc met hod

75 ¢ -COCH4fHaERY] )desupg having -3 G 1 |gardion] Gdefmtl, ebk] an alké&nghpl e 17

76 CH £lan
Coarp o 17 SRV S ity gl e ) T TR

[err]CH=CH err] Exanple 17 , aXO{eH]HeH]O{eH]

‘(CH[err])[erﬁlc}{@ﬁé]a ent aé@@%@&ﬁb:g% {Rerein each of 'o
-CC(CH[er%])[egr err? CH[err] (CH err]éH[err]CH err] 2
17 is methyl group, ethyl group, propyl group, butyl group,

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

|l e

g:oup; isobutyryl group, crotonoyl group, methacryloyl

group, valeryl group, isovaleryl grbup, pivaloyl group,

hexanoyl group, 4-methylvaleryl group, sorbinoyl group,
10 heptanoyl group, octanoyl group, 2-propylvaleryl group,

‘ nonanoyl group, decanoyl group, undecanoyl group, 10—
undecenoyl group, dodecanoyl group, tridecanoyl grdup,
tetradecanoyl group, pentadecanoyl group, hexadecanoyl
group, heptadecanoyl group, octadecanoyl group, oleoyl

15 group, elaidoyl group, linoleoyl .group, 1inolenoyl group,
nonadecanoyl group, 2,6,10,l4-tetramethylpentadecanoyl
group, icosanoyl group, 3,7,11,15~-tetramethylhexadecanoyl

' group} arachidoyl group, heneicésanoyl group, docosanoyl
group, tricosanoyl group, tetracosanoyl group, pentacosa-

20 noyl group, hexacosanoyl group, heptacosanoyl group, octa-
cosanoyl group, nonacosanoyl group, triacontanoyl group or
hentriacontanoyl group; RS is propyl group, isopropyl
group, butyl group,'isobutyl group, l-methylpropyl group,

. 1,1-dimethylethyl group, pentyl group, l-methylbutYI group, .

25 2-methylbutyl group, 3—methylbutyl group, 1l,1-dimethylpro-
pyl group, 1,2- dlmethylpropyl group, 2,2-dimethylpropyl
group, l—ethylpropyl group, 2—-ethylpropyl group, hexyl
group, isohexyl group, l-methylpentyl group, 2-methylpentyl
group, 3-methylpentyl group, l-ethylbutyl group, 2-ethyl-

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

| group, 1,3—dimethylbutyl group, 2,2~dimethylbutyl group,
2,3~-dimethylbutyl group, 3,3-dimethylbutyl group, l-ethyl-
l-methylpropyl group, l-ethyl-2-methylpropyl group, 2-
ethyl-l-methylpropyl group, 2-ethyl~2-methylpropyl group,

35 1-methyl-2-ethylpropyl group, 1,1,2~trimethylpropyl group,
1,2,2-trimethylpropyl group, héptyl group, octyl group, 2-



80 ~cotoderr])ferricerr] mmhmw“ L] CH( CH er T TerTT———
Ex le 17 1 CH er is She een Replaced ||
wgq;ﬁ]ﬂer]aﬂmr] qﬁmk&eu! ,, Thi e s B RladL
-CO(CH err])[err]CH err] -CH[err]CH CH[err])[err] uum”lm

83 -CO(CH err])[err]CH err] : S6cH err])[err] CH

Exanpl e 17 84 -CO(CHerr])[err]CH err]

-(CH err]) [ er prophepeheyl egrdab] enddyl dedim) Qielﬁjl group, u&aecyl
-CO(CHerr])[eLr

. 86 - CO( CH[ gFP}“?[ e&?]’%ﬁﬁér?f?ﬂf er‘l(’]]”’é-ifceyrﬂr )g[r r riJ t(e&ﬁ["‘SFPPE’?[ g??}’&H[ err]

Exanple 15 pentadggyl groum*&#meq)al[ egm]t@hl[ dreptadecyl group, octa-

(CI—I[err])[era]E hesid , 18 h 1
CQCH[ err])[err erlr'l nofddeEy (fﬁe‘?pr'] l[ceor ngigrurp enelchsgrrpl e 15

CEIF@FP])F%‘F??H—I[%’F?‘}R trlcosyl( CHOPr | FREXRAFORYdr BFOUP,
Exarrpl e 17 pentaco8Pl grék} CHiekadodar idrdesr hepaebrltHhebtp, octa-

CH
S et e ST EP YL e o R enas A b fop,  tripeld SEQRP) B BEPFTL-
Exanpl e 15 acontyl9@roup CQH:CH -eprdpdrerl [oRduegy, r LICkeeéhyL€Ehgny]l group,

-(CHerr] )[eri%g§%§%%%n¥l gE?J%%JﬁueiéH%ﬁ?ecengg §Q%u hy§|9agﬂpigpertles of

t he conpounds anpl'e homm b

Exanpl e A9 tetramelhyhpirhenarrranyilo 9rour,( RG-Bepeéspeepyl gyqep or

- 50 - 30-hentriacontenyl group; and X~ is an anion of a pharma-
ceutically acceptable acid selected from the group consist-
ing of chloride, acetéte, citrate, nicotinate, nitrate,
sulfonate and sélicylate.

15 | )

5. The agent according to Claim 1, wherein each of Rl to
R3 is an alkyl group having 1 to 4 carbon atoms; R? 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-methylvale;yl-

25 group, heptanoyl group, 2-propylvaleryl group, nonanoyl

' group, undecanoyl group, 1l0-undecenoyl group, tridecanoyl
group, tetradecanoyl grbup, pentadecanoyl group, hexadecan-
oyl group, heptadecandyl group or linoleoyl group; and RS
is propyl group, pentyl group, 2-methylbutyl group, iso-

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

' undecyl group, dodecyl group, tridecyl group, tetradecyl

group, pentadecyl group, heneicosyl group or l1l0-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; R% is an



NVR (CDCl[err]) [err]: 1.16 (6H, d MHW éﬁwﬂH, br_s*)—‘*“—tho
1.65(2H, nm, 2.00 to 2.10 (2H,

dd, "J=17, 5.2Hz), 2.82 (1H, dd, J 171 34 ( e%nﬁ
4.10 (4H, m, 4.90to 5.05 5 (2H, m, 5.60 “

ddt, J=17, 10, 6. 7THz) VB (ESI) m 7 38

Exanple 76 10 mp.: 51 to 53 C I R (Nujol) cn[err}: 1740 1640
NVR ( CDC [e”]a)l.lbﬁét];c 9c§9 éﬁbhpdhadr&g 23‘12150 15 ?&ﬁbbnl a4:3m(312|é,nd RS ms
1.46 to 1.65 5H,a g& d£ L f% 1?2 t %ﬁﬁ

(i da, 1or7ereapi) 85%m' faping o o 1Y odentn ‘Ahame goan giep 5%
to 4.13 (4H, g):pup Baving 3 t5.D3 ¢&hom)atdmsb2 to 5. 69 (1H, m, 5.81 (1H,
ddt, J=17, 10, 6.6Hz) M5B (ESI) mz: 412 [(MH+HHNO[err])+] 20
Exarrple 77 Resi nous product - IR (Neat) cnferr]: 2920, 2850, 1740,
1640 25 NWR BeDd F&er ]ayepﬁrafcoedé;@g(taw Claim=p, ax%relzl 2Roho of, BT tesH,
m, 1.55 to 1r85j§4kbt r&QpUR‘QJ. g(t@ﬁaomy&ygrgﬁg( Ztlsobutyile =7.6Hz) ,

2.76 (1H, dd, J=17, oH
3.92 Eo 4.13 BERUPH Vaieézjlt%roup: yﬁgetgy;v%er ( 5)

i 5}‘855""(‘% 5.81
(1H, ddt, J=1droBf, hépténdylk)group Murndesiagnaylz .grbfp, [QMHuHH@behbkl+]
Exanpl e 78 S?ouﬂlptfiggcégb;f é§%£g‘%r penéé&éﬁgﬁdyl)g%gkgerkhdlﬁéois
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 carboh atoms; R4 is an
aliphatic acyl group hav1ng 4 to 31 carbon atoms; and R5 is
an alkyl group having 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 R? and the
carbon number of the alkyl moiety or the alkenyl m01ety of
RS is 6 to 34.

11. The agent according to Claim 3, wherein the sum of the
25 carbon number of R%Y and the carbon number of R5 is 6 to 34.

12, The agent according to Claim 11, wherein the combina-
tion of the carbon number of R? 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 R? is 3 and the carbon number of R5 is
3; (2) in the case of the sum of the carbon numbers being
8, a combination that the carbon number of R% is 5 and the
carbon number of R5 is 3; (3) in the case of the sum of the
35 carbon numbers being 12, a combination that'the carbon
number of R? is 5 and the carbon number of R5 is 7; (4) in



- 51- NVR (CDCl [err]): O.88 (3H qmmmsg (30, 1. T=7 00— ——
Hz), 1.26 (22H b 1.55 to 1.66 t, This She ;
2._)76 (1H, ((jd J= 1r7 L 5. 7THz) 2 81 (1H *ddc fi Sheet HQe ced |
3.93 {0 4.13 (4H, m), 5.61 to 5.69 5 (1H m I\/S(ESM’Wl lil |

[(MHHNO err]) +] Exampl e 79 10 ~ ®8simous pr oduct

cnferr]: 1740 . NVR (CDCl[err]) [err]: 0.88 (3H, t, J=5.6Hz), 0.90 (6H,
t, J=6.7 tHe) cake?26f( 2Bk, sbm sF, tHe SCatlwor . Minkets being? .14 @2H, t,

J=7. 3Hz 2.7 | 7, Hz), 3.34
(9H, s)) 5 on Sl nfng’EHEﬂ’éi‘ Ond Edrndy Uit ‘p‘?fﬁ %3 ahd P g( ESI) iz
442 [ ( MH HNQ €girppr] number OExE Tple 1BPR@ comifesitions thasdibe carber
(Neat ) C”{errhumﬁééoof R4NWB i£IX;&EEHd)C£fHdH nd%ﬁ@} o3RSt 15357 )in 0. 89
(6H, d, J=6.6 1. g'@@% 50 to .70 (5H, m,, 2.34 (2H t,
25  J=7.3H), tﬁ‘e?&aFFHOdeher‘i’? ° ycanp e"&d ejng7 15, a ¢ 8Hz) ,
3.34 (9H, s),camﬁﬁnaelénlehéﬂkthéocafbdﬁ)ﬂumﬁhﬁﬂbf R 1@1H afn}y the

carbon number of R3 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 R3 is 13, a com-

10 bination that the carbon number of R4 is 5 and the carbon
number of R3 is 11, a combination that the carbon number of
R4 is 7 and the carbon number of R> 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 R? is 13

15 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 R% is 4 and the carbon number of RS is 13,
a combination that the carbon number of R% is 5 and the
carbon number of R is 12 or a combination that the carbon

20 number of R? 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 R% is 3 and the carbon
number of RS is 15, a combination that the carbon number of
RY is 4 and the carbon number of R3 is 14, a combination '

25 that the carbon number of R?Y is 5 and the carbon nﬁmber of
‘R3 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 R? is 7 and the carbon number of R3 is 11,
a combination that the carbon number of R4 is 9 and the

30 carbon number of R3 is 9, a combination that the carbon
number of R4 is 11 and the carbon number of R is 7, a com-
bination that the carbon number of R% is 13 and the carbon
number of RS is 5 or a combination that the carbon number
of RY 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 R% is 4 and the carbon



%B,[ ( ES]I )C m z: | g4(2N[ ( MH | HNq er r] ) T g
err U B
126 ), 0,89 (SH T, 9570 55 ill W@M’E”]m&%&‘%ﬁm" daced s

5@,172$.=34’(2i4, t, J=7. 6Hz ), 2 76 (1H dd J= 17 5. 8Hz) wﬂmﬂm

s), 3.92 to 4.13 (4H, n), 5.61 to 5.69 _(1H, rr) |vrs (ESI) m z: 456
[(MEENT err] hihver BB €52 a combllim-_il@@uwatoduét carbohRn(:ihbet)of

g,rr[?rg]7 %40‘3&)152@? %er@%& "k?r“? ’(’2&«3 J= 70%—\%??91
(1H, n), 2.34that, the daFb@tzdumiey b B icds a:nmthé ga@on numergqf(]_H
((j(ii—I,Jrr)17 6.6 )J(%S}?A'ré g%nzp})?na(%@%?ﬁk% QH% %%'i'?gn nummer §F6ﬁ4tPs 70
and the carbon number of R2'is 8, a comblnatlon that the
carbon number of R4 is 13 and the carbon number of R3S is 6,
a combination that the carbon number of R% is 15 and the
carbon number of R is 4 or a combination that the carbon
number of R? 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 R% is 5 and the
carbon number of R5_is 15, a combination that the carbon
number of R4 is 7 and the carbon number of R3 is 13, a com-
bination that the carbon number of R* is 9 and the carbon
15 number of RY 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 R? is 13 and the carbon number of
RS is'7; (11) in the caée 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 R is 16 and the carbon number of RS is 5
or a combination that the carbon number of R% 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 R? 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 R5 is 15 or a combination that the carbon
number of R? 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 RY 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 R? is 14 and the
35 carbon number of R5 is 11 or a combination that the carbon
number of R? is 16 and the carbon number of R3 is 9; (15)



mp.:.62 to 64[err]C . IR Nuo err 1740 20 NNR(CDCf{err
[err] 0.88 (3H, t; J=6. 9Hz) Hﬂ% limﬂm,ﬁm . ﬁ“s%ﬁee; as:h'eél laced .

(24H, m, 1.56 to. 166(4H m,

J=14, 5. 7THz), 2.81 (1H, dd, J=14, 6.7HZ), °3. 34 (9H s)

(4H, m, 5.62 to 569(1H m 25 M5 (ESI) miz: 442 [(

Exanple 84 - . Resinous product 30 IR % at) cnferr]: 2920, 2840 1740 ,,ﬂ-

NVR (EDC13) [err]: 0.88 (3H:t, J=6.8Hz), 1.24 to 1.30 (19H, “ 1), 1.55°
to’ 1.65 (2H, &R, t11¢96a§el-bquM1tsurm:csEm caxt®m numbegs?beingdRS,nR, 2. 76

(IH dd, J= 17co§b152é103 @ﬂaéjéhecgerbon nhmbér @f7§?)as31§4aﬁakth§) 3.92 x

to 4.17 (6H, n), to 35 ) g
[(N++FMKIerr]§af on number of R 1s 13 or a combin tlon that tgg carbon

Exanpl e 85 numbeRech nmhslsprmta&td the caBbobeatbet] BEr RS 838D1(br3)6) 2920,
1056 1'% s *4Rbene cpred 1O idnd Sl o e Sldpchy plapetibesdy 97(2255 B0
(1H, dd, J=17¢ombiskiyiom.tgial me ctdgrbbnl'n,un@eﬁ-lp)f R3. 38716 anog%hes) 63 -
(2H t, J=6.6&Z)lnon Amdé: HbARL 4 1'1)1 (§7§Zln the case of the sum of
the carbon numbers being 28, a comblnatlon that the carbon_
- number of R4 is 15 and the. carbon nunber of RS :is 13, a
10 combination that the carbon number of RY-is 17 and the
carbon number of RS is 11 or a comblnatlon that the carbon
number of R is i6 and the carbon number of RS is 12 (18)-
in the case of the sum of the carbon numbers belng 30, a
'combination'that-the carbon number of R4 is 15 and-the
.15 carbon number of R5 is 15; and ‘(19) in- the case of the sum
of the.carbon numbers being 34 a comblnatlon that the
.carbon numbeér of R4 is 13 and the’ carbon number of RS 1s o
21, PR

~———

.20  13. The agent accordlng to’ Clalm 12, whereln the sum of .
' the carbon number of R4 ;and the carbon number of R5 1s 14
to 26. '

s

14 The'agent according to any of Claims 1 to'13, which is "
25 a prophylactic and treating'agent for male pattern alope—
" cia, alopeefa senilis; telogen effluvium'and_canities.

15. A carnitine compound_represented by the formula (I):

ICHz COOR?

CHORY = 'p1 S X" : (1)

[
CHZ_N+<R2 . . e

30 S R?

wherein R! to R3 each represent methyl group; R4 and
RS represent a combination that:



to 5. 637(1H, Sg)[io ]NB (ESI) mz: 458 [( hk “ mpl e 86 :
mp.: to err]C 15 IR (Nujol lc ==
[err]: 0.88 (3H, t, J= 67Hz),(1qug %H“‘“ﬁ‘“] ‘ s(“ ‘ w aed v i
(20H, ), 1.56 to 1.65 (2H, n), 2.49 to°© 88 (6H' m o
3.97 ¥0 4.11 (4H, m, 4.11 (2H ,_Jﬁ.LHz) 565t0573(IH m 20 a
FB (Eg éSnifﬁ ?LZ [f?+k:$({err]i;] _ Exanple 87 p.: 46 to 48

err uj o cnferr 40

t, J=6.8Hz), 1. 26J Rbsip mn%%decanoyll 93%5"% af‘d6§ (gﬁl “}1%’ Lgi ‘]L'l 3 88 (GH .
?SL 6;?) 2. 753(égk4dﬂz-%2}eiﬁ$i§&odb5%§? R32i81tfidecdll, gdoif; 6 7FE) 3.32
9H, : 0 t ESI) mz:

442 [ (M HNO[ err])f-‘r{‘ é&% eqré%?p amDR% 92 (‘ég fgl 391’“ ](c 35) 'R
(Nujol) cnferr]: 1R40is trldecanoyl group and R5 is pentyl group:;

5 R4 is heptanoyl group and RS is nonyl group;
R4 is undecanoyl group and RS is pentyl group;
RY is valeryl group and RS is undecyl group;
R4 is undecanoyl group and R3 is heptyl group;
R4 is tridecanoyl group and RS is heptyl group;
10 R% is isobutyryl group and RS is tridecyl group:
| R4 is propionyl group and RS is tridecyl group;
R¢ is 4-methylvaleryl group and RS is dodecyl group;
. R4 is 4-methylvaleryl group and R3 is tridecyl group;
R4 is isobutyryl group and RS is tetradecyl group;
15 R* is valeryl group and R5 is pentadecyl group;
R4 is propionyl group and RS is pentadecyl group; or
R4 is hexanoyl group and RS is undecyl group;
and X~ represents an anion of a pharmaceutically

acceptable acid.

20
16. The compound accordlng to Claim 15, wherein the anion
of a pharmaceutically acceptable acid is an anlon selected
from the groupconsisting of chloride, acetate, citrate,
nicotinate, nitrate, sulfonate and salicylate.

25

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 according to any of Claims 1 to
13, which is used for prophylaxis or treatment of male
pattern alopecia, alopecia senilis, telogen effluvium and

canities.



t
-5.8Hz),, 2.81 (1H, dd, J=17, 6.7Hz
(

- 54 -  NWR(CDd[err]) 8 0.88 (6H, t, J=6.6Hz), 1.26 (28H, br s),
1.55 t0"1.65 (4H, m, 2.34 (2H, J=7.6Hz), 2.76 (1H, -dd__ . J=17,

), 3.34 (9H, s), 393to413(4H-,
M, 5.61 to 5.69 (1H, nm 5 M (ESI) nmiz: 470 [ ( VhisShee laced -
Exanpte 89 . mp.: 62 to 64 [err]C 10 IR (Nuj 740
NVR (CDCl [err]) [err]: 0.88 (6H t, J=6.6Hz), 1 26 ' 1.55
to £ 66 (4H,. Apstragh:(2H, t, J=7.6Hz), 2.76 17 5 7THz) ,
2.81 (1H, dd, J=17, 6.6Hz), 3. %IR%RowsuG AGENT 3 93 to 4. 13 (4H m, 5.62

to 5 69 (1H m 15 M (ESI) err] Exanpl e 90
mp.: 79 to 891P§P‘Pf€d265 ?@%M‘fﬂawiaq e(rqe]stm&eon) agRRt(whieB) 8: 0.88

(3 H t J 6. 7tempris@® &3thriitined . domp ounH?k'g&e%@n&@dlb§3t536fbrﬂila1 56
to 1.66 ?}) 2. 49 to 2.87 (6H, (9H, s), 3.97 to 4.11 (4H,
n), 4 12 ( H g, J=7.1Hz), 5.65to 5.73 (1H m 25 WM (ESI) niz: 444
[(MHHNO err]) +] anpl & 91 nlp.: 81 to 82 [err]C 30 | R
(Nujol) cnferr]: 1740 IHZC OR _

CHOR® @ . x (1)

CH2 —_ N+< R2

R3

wherein R! to R3 each represent an alkyl group having

10 1 to 6 carbon atoms; R%? 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 substituted, or an alkenyl
group having 3 to 31 carbon atoms which may be substi-

15 tuted; and X~ represents an anion of a pharmaceutical-
ly acceptable acid,

as an active ingredient.



NVR (CDO [err]y [err]: 0.88 (3H, t, J=6.8Hz), 1.25 %ﬁp[ﬂqb:\ﬂﬁrz\-flm.;l
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Exampl e jigko 86 C

1740 5 NWVR (CDCl [err]) [err]: 0. 88 (3H, t, J=6.8Hz), 1.25(3H-—

Hz), 1.26 to 1 3 , 1.56 to 1.66 (2H, m, 2.49 t

3.36 (9H, s), 9&126@ Elaﬂ‘sim, M, 4.12 (2H, q, J= 7 ﬂsiﬁﬂnﬂﬂmﬁn
(1H, m NB (ESI) mz:. 486 [(MHHNOJerr])+] 10

After a nixture of n-pentadecanoic acid (25 g, 103 nnDI) and t hi onyl
chloride (3.15 §. 26454 to 80 C, a
solution of L-carnit |Aneég(ﬁg*‘:%"f’wéémE’%“'h(J:rl f%ggégnt% jb!; tl%%?m@.tat r&i%chl oroacetic
acid was added at 60 CH.S¢dorE- The resulting m xture was stirred for 3
hours at 80 C under argon at nosphere and then poured into stirred 100
m of diethyl ether. The precipitates were collected by 20 filtration,
washed with diethyl ethe&HoRhd then dried to give 11.8 g of a d1Iode
desired product as a coIorLess Rblid. 11.8 Xy of the crude product was
recrystallized from propdnol to provide 9.38 g of

(R) - (3-carboxy- 2- penta-CHz-d@caﬁoﬁfoxypropyl)trlnethylannonlun1chlor|de as

col orl ess \\‘~R’

Wherein R' to R® each represent methyl group; R* and R® .
represent.a-combination that:

R* is penfadecanoyl group and R® is undecyl group;

R* is valeryl group énd R% is tridecyl group;

R* is propionyl group and R% is undecyl group;

R; is tridecanayl group and R® is pentyl group;

R* is heptanoyl group and R% is nonyl group;

R* is undecanoyl group and R® is pentyl gfoup;

R* is valeryl group and R® is undecyl group;

R* is undecanoyl group and R® is heptyl group;

R* is tridecanoyl group and R® is heptyl group;

R* is isobutyryl group and R* is tridecyl group;

R* is propionyl group and RS is tridecyl group;

R* is u-methylvalgryl'group and R® is dodecyl group;
R* is~h-methyl§aleryl group and R® is tridecyl group;
R* is isobutyryl group and R® is tetradecyi group;

R* is valeryl group and R® is pentadecyl group;

R' is propionyl group and R’ is pentadecyl group;.

';3"ié.hexanoyl group and RS is undecyl group;



25 needl es. p.: 167 to 169 [err]C I R (ﬁugol)ébﬂ{érr] @20 to
2480, 1740, 1710 T}hﬂ\@e{tm&kﬂk axdd) -fefr]: 0.85 (j3H, t, J= . 1i24
(22H, br s),. 30 1.47 mu @Ilﬂ 2. ,\23 to 2. 401!(%, n)Q Nﬂ\% -2,/ 76
2H, 3.12 (9H, s), d), 1 (1H, dg=

(5 42 tn% 5. 49 ((1H m nce Ies 2 to ggsgg.lte sheet - 8/”/&6

- 56 - By processtpg correspondlng starting conpounds in the sane
manner as descri b@8di% R%Eréﬁé‘iﬁﬁe%)@a‘m ©f1a phagm %ﬂ%éi! accepfablf in t he

followi ng Table 9 ueye obt ai ned. Table 9
[err]

properties = Rerr] R[ el mp.: 133([16'[ (r)] 1uulm IHIHF'IIIHIIHIIII

2. The compaound accarding to Claim 1, wherein the anion of a
pharmaceutically acceptable acid is an anion selected from the group
consisting of chloride, acetate, citrate, nicotinate, nitrate,

sulfonate and salicylate.

3. A use of a carnitine compound represented by the formula (I):
CH; COOR®
|
CHOR®* 1 (1)
| —K | L
CH; — N* ——R?
\ R?

ﬁherein R' to R? is methyl group; R* represents an aliphatic
acyl group having 3 to 18 carbon atoms; R‘_rep;esents an alkyl
group having 3 to 15 cgrbon aﬁoms, or an alkenyl group having 3 |
te 15 carbon atoms, and X~ represents an anion of a |
pharmaceutically acceptable acid,

for producing a topical preparations for promotion of hair growth in

human being or an animal.

4. A use of a carnitine compound represented by the formula (I):
CH; COORS
| | o
CHOR* - (1)
} -
| R X
CH; - N* —R?

~
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[ err]
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mp.: 165 to 167 [err]C IR (Nujol) cnerr]:
3020 to 2480, 1740shetéddR' to R? is methyl group; R* represents AhRIiph&ded[ err])
[err]: 0.85 (3H, t, J=6.8Hz), 1.23 (26H, br
s), 3 _ CaqyCHEraup] haviag r3 pf 1 earbon gtpmsy. M?fQRi'eiefB:iS apralkyy 2. 23
t 0 (2H nm, 2.62 tg 2

o] 2.4 :
(2H, m, 3.11 (9H gropp havgng 3 to 15 carbon atoms or an alkenyl grou(plppvqgg %I)
3.81 (1H, dd, 5.41 to 5.49

(1 ey 13 ccon st o X o 147011 tEJ]lﬂJIlHIIIIIJIIIHIIII II [

1710 pharmaceutically accept% %O dlerr]) [err]: O 86
J=6. 7Hz), 1. HB%%uc?f&g é) topical. preparati&fid €6t IpRbpHy1aRLS ]OPH[&EH‘“"“ ‘gﬁ

1.47 to 1.57
2.62 10 2.76 male %attern alopecia, alopecia senil;.sﬁ Z1ogln, eﬁf‘lh@u(@hhd S) 3.68

m,

(1H, br d), 3.81 14, 8.2Hz),
5.42 to 5. 49 canities. (1H, m
5. The use of a carnitine compound according to Claim 3 or 4,

wherein R* is propionyl group, isobutyryl group, valeryl group,
hexanoyl group, 4-methylvaleryl group, heptanoyl group, 2-
prapylvaleryl group, nonancyl group, undecanoyl group, 10-undecenoyl
group, tridecanoyl group, tetradecanoyl group, pentadecanayl group,
hexadecanoyl group, heptadecanoyl group or linoleoyl group; and RS is
propyl group} pentyl group, 2-methylbutyl group, isohexyl group, .
heptyl group, nonyl group, decyl group, undecyl group, dodecyl group,
tridecyl group, tetradecyl group, pentadecyl group or 10-undecenyl
group; and X~ is an anion of a pharmaceutically acceptable acid |
selected from the group consisting of chloride, acetate, citrate,

nicotinate, nitrate, sulfonate and salicylate.

6. The use of a carnitine compound according to Claim 3 or 4,

wherein R* is an aliphatic acyl group having 3 to 15 carbon atams.

T. The use of a carnitine compound according to Claim &, wherein R* -
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3400 1740 1700 N

.85 (3H_t, a7 NP?& Tte sget - §/1149G 5
CC(CH[err])[err]CH[err] ad- to 1. 55 (2H m, 2.30 to 2.35

(2H m, 2. 65i§ répidhyl 2houp, isobutyryl group, valeryl group, U-bth v§ﬂer( QH s),

S5 CIh Prépidhyt Zdoup yryl graup, va 'yé-s?)pgz 1Hy3- y

J= 14 8. 2Hz] ,gﬁbu@O HexahoyiO group, heptanoyl group, undecanoyl gro 1+10-n)

mp.: 168 to 169 [err]C IR (Nujol) cnferr]:

3400 1740, lddecenoyl group, tridecanoyl group or peritiateddnbipDgibaep, Jahd [Rer L§:

0.86 (3H, t, J=6.9Hz), 1.25 (6H, br s), 6

-CO(CH[err]) [ prapytrgroup] pentyd geoup, 2-mesbylhwtyl asomHhepfl;yl grap, nanyl

(2H, t, J=7.4Hz), 2.70 (2H, d, J=6.4Hz),

3.12 (9H, s),8roup, undecyl sroup. dodecyl group, tridesyl gnqupq,tef teEEa_s!m!} grsusz

(1H, dd, J=14, 8.2 bf to 5.50 (IH m T
mp.: 174 to ‘i@é’efgﬁeﬁ group. gmnﬁ

3400, 1720 NVR (DIVBO d[err] mmﬂﬂﬂ" HF
t, 7 -CII]ﬂ[err] CH err] Cl[err]. 5Hz) ‘tol2.80 §

m, 2.70 (2Hgd, Jfifk g5&)f a carnitine compound accord:.ng to ClaJ.m 3 or Claim u,

wherein R* is an aliphatic acyl group having 4 to 18 carbon atoms,

-and R® is an alkyl group having 11 to 19 carbon atoms.

S. The use of a carnitine compound according to Claim 3 or &,
wherein the sum of the carbon number of the aliphatic acyl moiety of
R* and the carban number of the alkyl moiety .or the alkenyl moiety of

R° 1s 6 to 33

10. The use of a carnitine compound according to Claim 9, wherein

the coﬁbination of the carbon number of R* and the carbon number of RS -
is selected from the group consisting of (1) in the case of the sum

of the carbon numbers being 6, a combination that the carbon number

of R* is 3 and the carbon number of R¥ is 3; (2) in the case of the

sum of the carbon numbers béing 8, a combination that the carbon

number of R* is 5 and the carbon number of R® is 3; (3) in the case of
the sum of thé carbon numBers being 12, a combination that the carbon
number of R* is 5 and the carbon number of R® is 7; (4) in the case

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

carbon number of R is 3 and the carbon number 6t‘ R’ is 11 or a-



P — | o
3.12 (9H, s), 3. 67 (LH d. . l; 5 ~4¥&5‘”~*§‘E§§ ¢IH
dd, J=14, 1s$heetHasBeenRe 8 4|—|z) 5.40!t *{ Q.5 -60 (1H ﬁ$

g tite = ol I Il jL e b
£, 1.23 to 1.36 H,

g) ’241t ngt leeggpinﬁfiorgjtbét the carbon number[ of rR]')£s rlrl]a?l:':[ the cagbe;B n(ugk;qrr]
3d13j(i§ §)| p&‘)l’f’ 4s3 (3) in the case of the sum 'oz cérb%ixﬁ&@ ig 1r§§ 15,
;3h35/§| ;:al or Opér?qmbénation that the d§HWoR Mumb&RYedRe is Ir*n aﬁ‘.d: {:l%fg]af@niﬁ\glbf £(ra]r E]

IR (Nujol) cnjergs] 153400yt
(DVBO- d[ er r]) Feﬁr r 8%6) Z)ﬁ&hﬁ case of the sum of the carbon numbet@'\@ji%g 5Hz) |

15 L5 0, 55 ot s o e py o4 P e i )
number of RS is 13, a combination that the carbon number of R* is 5
and the carbon number of R® is 11, a combination that the carbon
number of R* is 7 and the carbon number of R® is 9, a combination

that the carbon number of R* is 11 and the carbon number of R® is 5
or a combination that the carbon number of R* is 13 and the carbon
number of R® is 3; (7) in the case of the sum of the carbon numbers
being 17, a combination that the carbon number of R* is 4 and the

. carbon number of RY is 13, a combination that the carbon number of R*
1s 5 and the carbon number of R® is 12 or a combination that the
carbon number of R* is 6 and the carbon number is RS is 11; (8j in
the case of the sum of the carbon numbers being 18, a combination that
the carbon number of R* is 3 and the carbon number of RS is 15, a.
combination that the carbon number of R* is 4 and the éarbon number |
of RS is 14, a combination that the carbon number of R* is 5 and the

" carbon number of RS is 13, and a combination that the carbon numBer of
R* is 6 and the carbon number of RS is 12, a combination that the
carbon number of R* is 7 and the carbon number of R® is 11, a
combination that'the carbon number of R* is 9 and the carbon number
of R% is 9, é'combinatiﬁn that the carbon number of R* is 11 and the
-carboh number of R® is 7, a combination that the carbon number of R*.
is 13 and the carbon number of R5 is 5 or a combinatioh that the

carbon number of R* is 15 and the carbon number of R® is 3; (9) in

e
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(9H, s), 3.69 (lH d, J= 13 | i ,{Epm)r,we B3VEER,

ad, J=14, 8.3 ThlsSheetHasBeenRe "HZ), 5. 4 tO 5. @Q

Boaintr s mrrumrrrrrr s L il
uj-ol ) cnierr

(DVBO-d[err]) [err]: 0.86 (3H t, S"béﬂmwﬁ AN

1.25 (10H, s), 1.50 to 1.60

2.28 10 thecoase(afr the [sumrqfcthe carbon nuphess heing 249, ajcom lml%mha
J=6.3 . Hz). 3.2 (OH s). & 67

d, J=14Hz), theszarhea nymberjo R* is 4 and the carbon number ‘of 11%1 Y 3Hz) |
5.40 to 5.50

m p.: 17 1 tocé";bé-“PE’r"r"] ghat the carbon number of R* is Bnan ]:ﬁ? ﬁ%{kﬁ}}"’ny@e n%err]

1740 r b 3H, t,
J=6.9Hz), 1. 54 "(SZM-I asj:?m%pgbmnlihat %é% err [&eer rR] gih ’P gﬁ)egll [err]
to 1.60 (2H, Eﬂbonznlmetootz R70s 11, a combination that the carbon nusbéFhof™R* 2. 70
(2H, d, J=6. Hz), 3.12 (9H s), 3.68 (1H,
g 43 33"%) 50@3 8!% Grdthddearbon number of RS is 6, Ia |_rlzomln.natiot'r that 4heScarbbl ) ,
mp.: 173 tondmikr] 6f A*Cis 15 and the carbon number of R’ is 4,42 el\tqmbh.r)at:.n{lerr]
1740, 1700 NVR (DMSO-d[err]) [err] . 86
(3H t, that the carbon atoms of R* is 16):a6d grhe)qarborzmumbemow (4%13;

m, 1.45 to 1.60 (2H m, CHerr])[err]CH err] Clerr]
2.25 to 2.40 (U, imthexcase of the sum ¢ the car on num ers being(gqq 34, J=5.8Hz),
3.12 (9H,

3.82 (1H, ddecombipatiqn Qhﬁt the carbon number og‘ R* 1.s 5 gncl_i the cargqrh@u%l{x;rS_ 50

| H, 12.7
( M. o? RS is 15, a combination that the carborg 11.'x|dinl:~ebrr o?)R' is 7 and the

24 to

‘earbon number of RS is 13, a combination that the carbon number of R
~ is 9 and the carbon number of R® is 11, a combination that the carbon
- number of R* is 11 and the carbon number of R® is 9 or a combination
that the carbon number'df R* is 13 and the carbon number of R® is T;

(11) in the case of the sum of the carbon numbers being 21, a
combination that the carbon number of R* is 8 and the carbon numbeg of .
RS is 13, a combination that the carbon number of R* is 16 and the
carbon number of R® is 5 or a combination that the carbon number of R
- % 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 R* is 11 and the carbon numbér of R% is 11, a combination that
the carbon number of R* is 7 and the carbon number of R® is 15 or a
combination that the carbon number of R* is 13 and the carbon number
of R¥ is 9; (13) in the case of the sum of the carbon numbers being
23, a combination that the carbon number of R* is 8 and the carbon

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

. c L M S *
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properties This Sheet Has Been Re laoed o .omp.: 166

IR (Nujol) cnferr]: )

pICH RN mmmmmfm .

(3H s), 2.50 to Q

's), 13 COCH(CH[err])[err] Cllerr] 3 69 (1H, d J 14Hz) 3.84
(1H dd, J=14, 8.2Hz), 5.40 to 5.50 (1H,
m, 12 76 (1H;umbers being 25, a combination that the capbonspumber of R* is 13 and

mp.: 182 to 184 C IR (Nujol) cnferr]:
1720 the carbon number of RS is 12, RIVembbRalon| Ehat) t/'hq gaylpn pumber ( 6H t,

% ZOZE'EL v oF ¥ Ls 33 aichye earion pynter ot Rbrksol 17 &rsombteatibe had oo
H J= J=17,

6. 4Hz) , 17 the’ chtl%)n number of R* is 16 and t\;)elgaribgﬁ nl.g}:er §%7i (L%ié_‘ (;‘?9)
J=14Hz) , 3. 86%# the dde ¢F"1Re sum of the carbon milil;fr@obe(ilnﬁ| 265 3om3ir7§é§2m 5. 40

}ng 2r ggcél sxafﬂ%'tetﬂels carbon number of R* is 13 and the carbon number of RS is 13
or a combinaticn that the carbon number of R* is 15 ;nd the carbon
number of RS is 11; (16) in the.cése of the sum of the carbon numbers
being 27, a combination that the carbon number of R* is 16 and the
carbon number of R® is 11; (17) in the case of the sum of the carbon
numbers being 28, a combination that the carbon number of R* is 15 and
the carbon number of RS '_ is 13, é combination that the carbon number
of R* is 17 and the carbon number of RS ié 11 or a combination that
the carbon number of R* is 16 and the carbon number of R® is 12; and
(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 carbon number

of RS is 15.

11. The usé of a carnitine compound according to Claim 10, wherein
the sum of the carbon number of R® and the carbon number of R* is 14

to 26.
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S  L-Carnitine (2.0 g, 12.4 mml) -was di ssol ve rnUB;gﬁﬁngchcT
trifluoroacetic acid under heati ng (at 60 ¢, and \)lgjg Ef&‘”mm 1) of
10- undecenoyl chlori de was added to the sol uti @agT e, A was :cl osed
tightly, and the nmixture 10 was vigorously s8ak fﬁgim%§§s1ﬁvﬁ gy#es
at the sane tenperature until the m xtur
honogeneous sol ution was further stirred for 10 m nutes at _the same
tenperature. After the solvent of the reaction m xture was renoved, the
resi due was dissolved in 100 ml.lof 15 petrol eumether, the solution was
poured into 100 ml of ice water, and the m xture was stirred for 30

m nutes at room tenperature. Subsequently, the m xture was washed with
a ) - 60 - solution of 100 m

of ethanol and 100 ml of ether. The aqueous | ayer was further washed -
twice with a m xture of 60 m of ethanol and 60 ml of ether. The
separ at ed aqueous | ayer was extracted with 120 m of n-butanol after
addition 5 of a suitable anpbunt of water. The n-butanol |ayer was o
successively washed with 40 m of water, 40 m of a phos- phate buffer
(67 mol ,CARNITINE OOMBOUND ANDVITHE! USE! @HEREOF The sol vent was renoved,
and the residue was azeotroped wth.toluene and ethyl acetate and
recrystallized from10 ethyl acetate to give 1.81 g of

(R) - [ 3-carboxy-2-(10- undecenoyl oxypropyl )] trimet hyl anmoni um chl ori de
as c¢ol or- | ess cryst al 8aACkGROUND DBF: THEAINOENDSORErr]C 15 IR (Nujol)
cnferr]: 1740 NVR (DVSOG-dlerr]) [err]: 1.20to 1.40 (104 m, 1.45 to

1.60 (2H,
This invention relates a carnitine derivative having a hair-

growing action, and the use thereof for producing a topical
preparations for promotion of hair growth in human beings or
animals, and a topical preparations for prophylaxis or treatment
of male pattern alopecia, alopecia senilis, telogen effluvium and

canities.

As energy required for growth of hair, there has generally
been used ATP which is generated by metabolism of glucose
through glycolysis system and a TCA cycle. However, in
male pattern alopecia, phosphofructokxgase (PFKase) which
is one of enzymes catalyzing glycolysis system is prohibit-
ed by male hormones to cause a state that supply of energy
is suppressed

Ih the prior art, there have been known hair tonies con;
taining pentadecanoic acid monoglyceride and a pelargonic
acid ester or a heptadecanoic acid ester of carnitine (3-
carboxy-2-hydroxypropyltrimethylammonium 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 straighé
aliphatic monqvaleht alcohol having odd-numbered carbon
chain (5 to 25) length as an active ingredient (Japanese



m, 1.95to 2.05 (2H, m, 2.25 to 2.35 (2H m, F}ﬁB (ZHf_-vaeirJ 6 l.Hz) ,
3.11 (9H, s), 3.66 (1H, d, J=13Hz), 3.81 (1H, ‘ ad,” %ﬂ%ﬂ) %%ﬂkt) 4.90 to
5:05 (2H, m, 5.40 to 5.50 (1H, 20 m, 5.70 to t[go ? r%
Ref erence exanple 16 By processing L-cagplififedi _awpﬁ ride
in the 25 sanme manner as described in Refer-é[]b e P f§g7o'
car boxy- 2- I|noleoyloxypropyl)tr|nethyl&nﬂnnlun1chlor|de mas obt ai ned.
|R (Neat) cnferr]: 1740 30 NWR (DVMBO-d[err]) [err]: 0.86 (3H t, J=6.7Hz),
3-20 tOzlééfhéﬂé”ﬁublicdﬁbon%865 423845094 AH Mucche®) LA JaPanédé, M, g-ig
o] :
(9H, s), %é F‘l’ﬁ’rg’c} %ﬁfaﬁzghbgigﬁiﬁ%d 1%?§é§9§5|39'8"§r§?§ F%g%% to 5. 40

(4H, m, de=ribdd 5:01(:1M—tn:}aBﬁylammoni.um-ﬂ-hydrowybut/race
61 - cﬁ¥3f¥&¥“¥éé¥ﬁiﬁﬁh@ -hgdrochloridld HALaPhEELINEErBSnLifgCribed in

Ref erence exanpl e carried out to give the follow ng Conpound. .5
action.

On the other hand, in Japanese Provisional Patent éublica-
. tion No. 339218/1993, there have been disclosed carnitine
derivatives such as undecanoyl-L-carnitine undecyl ester
chloride ((R)-2-undecanoyloxy-3-undecyloxycarbonylpropyl)-
trimethylammaonium 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 Publication No. 339219/1993, it has been
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. Fur;nér, in Japaﬁese Provisional
Patent Publication No. 167262/1980, it has been described
. that propionylcarnitine isopropyl ester and isobutyryl-
carnitine isobutyl ester are useful as an agent for curing
mYocardial low constriction, but there is no description
regarding 2 hair-growing action.

SUMMARY_OF THE INVENTION

An object of the present invention is to provide a cdarnitine _
derivative having hair-growing action, and a further object is to
disclose the use of a carnitine derivative for producing a
topical preparations for promotion of hair growth in human beings
or animals, and a topical preparations for prophylaxis or
treatment of male pattern alopecia, alopecia senilis, telogen
effluvium and canities.

That is, the present inventions relates to a carnitine derivative

represented by the fomular (I):



10 [err] mp.: 174 to : (Nuj ol )
crierr]: 1735, 1705 NMR (DMVBO-d[err]) [err]: ||OR®d gMF‘t‘TSU'EE‘&Hz)
1.24 (16H, br s), 1.48 to 1.57 (2H m, 2.24)to 2. ‘@ (ZH-; ;s 2,63 to
2,77 15 (2H, m), 3.12 (9H, s), 3.69 (1H br g),42RH2 bIbe qu sl

8.2Hz), 5.43 to 5.49 (1H m M5 (ESL)3nd z: o vixe

C( M+ HC1) +] - Ref erence exanple 18 20 The sane procedure as
described in Reference exanplg 1 was carried out to give the follow ng
compound. - [err]CHzC°0&3p.: 176 to 177 [err] C 30 IR (Nujol)

orLertl;, 1735, 170y (DWEO-dlerrly Tertl: 0080 (3t ky 370,70
2. 77 (2H, m, 3. 13Ct~f9HN g3- 70 (1H, br d), 3.82 (1H dd, J=14,
8.1Hz), 5.4.2 to 5.49 (1H m 1; 8 (1H br) 35 M5 (ESI) nmlz: 288
[ (MHHCA ) +]
wherein Rl to R3 each represent an alkyl group having
1 to 6 carbon atoms; RY represents an aliphatic acyl
group having 3 to 31 carbon atoms which may be substi-
tuted; R5 represents an alkyl group having 3 to 31
carbon atoms which may be substituted, or an alkenyl
gioup having 3 to 31 carbon atoms which may be substi-
tuted; and X~ represents an anion of a pharmaceutical-
ly acceptable acid,: . .
and the use thereof for producing said topic preparations.

The carnitine derivative (I) of the present invention has

an excellent hair-growing action as compared with a conven-
tional hair-growing (restoration) agent and therefore is
useful as a hair-grqwing'(restora;ion) agent.

In the following, the present invention is explained in
detail. ' ‘ '

As a specific example of the carnitine derivative (I)

of the present invention, the alkyl group having |

1 to 6 carbon atoms of Rl 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, meth-
acryloyl group, valeryl group, isovaleryl group, pivaloyl
group, hexanoyl group, 4-methylvaleryl group, sorbinoyl
group, heptanoyl group, octanoyl group, 2-propylvaleryl
group, nonanoyl group, decanoyl group, undecanoyl group,



- 62 - Ref erence exanple 18 A mi xt ure of ; ethyh"sue:@:n
S stlrred

chloride (17.6 g, 107 mmol ) and wat er (1. 2 1g 7112 @iﬂg\f’a
for 1.5 hours at 60 5 to 70 C and then a sol utipgr of. L L.ng (3 83

g, 23.8 ol ) in 12 g of trlchloroacet|cS%%gﬁﬁﬁgiﬁﬁgﬁ>v¢aﬁgﬁﬁﬁig _

The mixture was stirred for 21.5 hours -=at® 60to—7ro—Cand ——__cool ed to room
tenperature. After 200 ml of diethyl ether was added to the m xture,
the resulti ”Qo.%iaam:erw&t e mfmh%nwrcafwt hi 2005 ran&ftnﬂé et hyl

th by d t at r.es sol.i di t he addltlon
of 150 1 - caBion YIERIAE oads’ Hie 1oLl ‘@ﬁng:gomeamv%g q%;%

col | ected bytﬁeI¢azb0mnnumhm&he®eWm§h2ﬂetaahpdbm at don t thelre 6n)g|ve
6.5 g of (R Wezcaép .‘L% (1%’ SF»‘BOEXS%QQQ 1§uraber of RS is (}I drl(é'sg solid.

yI)proplonyI propy trimet amioni Gm cn as a

mp.: 97 to @e cagR qi\hel )sué\npér the sacboqmymbqudongmm a
EDI\/EC}? g[?rz rH ]dorﬁlﬁirgdtlz.sdh( étﬁxa(t?"ﬂhet casbénl Hahbes- 9 RO 5 &) 5‘3 ) 2 68
0
8. 6Hz), % Hﬁi)ﬁ g 4i3toa °°m’31’%it’(<144 t*h‘jt t&’? n br)

M5 (ESI) mmuxm [c(ﬂ\/lﬂe“H@Is) 1]7 2h6d the Tharbeu mmma-cwlnﬁatilsval( bk accor di ng

Lo the preselluninad (e, Escéifﬁcﬁ{dnﬁ Gk OB fe FOHLLRCI ot on

Further, the carnitine er v accordrng to
has | ow t oxiCARBPTaMBMIeFh oFaRat §5 (18) edanthe, Ca«ﬁ@em%rth@t Isamolo£sol uti on

contai ni ng ZHé Parkdr hAmbers being 30, a combination that the carbon

tridecanoyl o%%qu%g?/ggrﬁar b n%/%groggbgg rrlmr% hr.ylc’f RS i m]Tgr’n 221 chl ori de

which is th&
(19) in the case of the sum of the carbon numbers being 34

a combination that the carbon number of R is 13 and the
carbon number of R3S is 21, respectively.' These unsubsti- -
tuted RY and RS may be substituted. ' "

Other prefefable compounés are those in which each of Rl to
R3 is an alkyl group having 1 to 6 carbon atoms, R4 is an
» 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 qfla4 '

'_or the alkyl group of RS .is a branched alipﬁatic acyl group
having 4 to 15 carbon atoms or a branched alkyl group
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
pbsition 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.

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

as the aliphatic acyl group



was not
rnitine
|y used

present invention was applied for 30 days, abn
abserved. N -
derivative (I) according to the present invent
for pronotion of hair growth human beings org 96i7 goat
whi ch supply wool en goods such as wool 0ry€ : ; € carnitine
derivative (1) can be effectively used for prophylaxis and treatnent of
mal e pattern al opecia, algpecia,senilis, telogen effluviug1$9g canities.
h

Clainms: 1. (9) eagh of Rgpearﬁ?ﬁﬁé“%&fi? pRas &8t XAl SrPEP nul a
(1): and RS is undecyl group; -
(10) each of Rl to R3 is methyvl group; R4 is undecanoyl -
group and RS is hep&yllgroup;
(11) each of R! t6 R3 is methyl group; R4 is tridecanoyl
group and R3 is heptyl group; ‘
(12) each of Rl to R3 is methyl group; RY is isobutyryl
group and R3 is tridecyl group;
 (13) each of R! to R3 is methyl group; R4 is propionyl
group and RS is tridecyl group; ‘
(14) each of R! to R3 is methyl group; RY is 4-methyl-
valeryl group and R3 is dodecyl group; -
(15) each of R! to R3 is methyl group; R* is 4-methyl-
valeryl group and RS is tridecyl group;
(16) each of R! to R3 is methyl group; Ri is isobutyryl
group and RS is tetradec¢yl group;
(17) each of R! to R3 is methyl group; RY is valeryl group
and RS is pentadecyl group;
© (18) each of Rl to R3 is methyl group; R! is propionyl
group and R3 is pentadecyl group; and
(19) each of R! to R3 is methyl group; R? is hexanoyl group
and RS is undecyl qroup. -
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The topical preparations provided by the present invention
can be applied in various forms such as a hair tonic,

a hair lotion, hair 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
these hair-growing (restoration) agents may be formulated
into these hair-growing (restoration) agents. For éxample,
‘distilled water, alcohols, polyvalent alcohols, a surfac-
tant and fats and oils may be formulated as a base materi-
al, and further there caﬁ.be formulated simultaneously
materials which have been formulated in known hair-growing
(restoration) agents, such as vitamins, hormones, a vasodi-



[err] wherein Rlerr] to Rlerr] is nethyl grouq mR[err] rﬁpngsents an

al rphatic acyl group having 3 to 18 carbon at é) sents an
al kyl group having 3 to 15 carbon atons, %L\/“sg _____ gujgﬁﬁavlng 3
to. 15 carbon atonms, and X[ err] represents an §Ub -’ _' —=7=April 1997

pharmaceutically acceptable acid, fos gg cduci or

pronotion of hair growh in hunan bei ng or an ani mal . 2. A use of a
carnitine conpound represented by the formiala (1): [err]
wherein Rerr] to Rlerr] is nethyl group; R err] represents an aliphatic
acyl grouphwavtheg carnitineadevivatiwe; (R)eactordpngssnt £henpaelsgnt

invention can be effectively used for promotion of hair growth
human beings or animals'such as sheep or goat which supply
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.



darbon atons, and xCer 1] represonts an anion of a -+ - INANTHLAALIRAEE

acceptable acid, for producing a topical preparations for pfophylaxis dr

treatment of male patléﬁmsff???u —a0peCi a s§bLfitite 'sheBEEN ALY Y! and
canities. 3. Thefluse df & ‘ oundqmayyll+ﬁr+fr£§%n+é¥£%r

2, wherein Rerr] is ey =BT O but yryl - -groelp,
hexanoyl group, 4-neth S REBRACMENDSOPYI val eryl
group, nonanoyl g Qmsundecanoyl group, 10- undecenoyR Jr J987r i decanoy!
group, tetradecanoyl group, pentadecanoyl group, |hexadecan@yl..group,

hept adecanoyl group or I|inol eoyl group; and R er ri= —group, pentyl
group, 2- nethyl butyl group, isohéxyl group, heptyl group, nonyl group,
decyl group, ungeagk of callcard@desy | caiipound Fepregattedr Bypthé eftaramday|

group, pentadecyl group or 10-undecenyl group; and X err] is an anion of a
phar maceut (Ekd |y acceptabl e acid selected fromthe group consisting of
chloride, acetate, citrate, nicotinate, nitrate, sulfonate and salicyl ate.

4. The use of a EHer§8GHfe conpound according to Claim 1 or 2, wherein
Rlerr] is an aliphatjc acyl group having 3 to 15 carbon atons. 5. The
use of a carnitine &ﬁappund according to Cl aim 4, ()
l / R! ) &
CH; - N* —R?
~
R3

wherein R' to R? is methyl group; R* represents an aliphatic
acyl group having 3 to 18 carbon atoms; R® represgnts an alkyl
group having 3 to 15 carbon atoms, or an alkenyl group having 3
to 15 carbon atoms, and X~ represents an anion of a
pharmaceutically acceptable acid,

for producing a topical preparations for promotion of hair growth

in human being or an animal.

2. A use of a’carnitine‘ébmpound represented by the formula
(I): | ;

CHz COORS |

I

CHOR® ‘ ) (I)

CH; - N* ——R?

\
RJ

wherein R' to R? is methyl grour; R" represents an aliphatic



wherein R4 is propronyl rouEa |sobutyryl gr oup -y1 grou $_51

mef'hyl val eryl gr ““ﬁl‘ 'M‘l p, heptanoyl gf d¥g LAGHGEE Ay up,’
10- undecenoyl gr roup or pent ad canon 3 %RRJ 97and R err]
i s.propyl group, pentyl groupj

2 e tyl pR2eh )
group, undecyl droup,} " ecuL%k% ':J**n' ﬁﬁgzl ' ﬂ%g%r

pent adecyl group. —=—"The. "ﬁ~of a garnitine conpound accordlng to
Claim1l or Claim 2, mhereln R[err] “T5<3h al i phatic acyl group having 4 to

18 carbon atons, nd err% IS an alk§l group having_l1 to 15 carbon
atoms. 7. §38UBF havieng o tondScenphrihd tadser Bi n@ewse%smam aikyl

wh in th f t b f th | i phat | et f.

And the car bon BHANRCRSUERE NS Ll WPy CREPER, 3 EAIY KL NKEHGTRY heATelP BAVDE! 3

is 6 to 33. " L [ to d 7,

:Mswerei (I‘)l t he co%oq r}Et ?gﬁb@%%&n a‘légrg nluﬂ:rﬁ%feoggﬁé[ gp‘rf"%&%{g'#@é gar bg“nm
b f t f (1 th

nurtr of e o SaSELETL 0L/ b OB £OnI =10 of (1)1 he case
nb ard 2

of the su%&éfeﬁ‘{‘r?e‘@é’?bgﬂg"r&“n%éfZ’rrgg?ﬁgﬂ%@% r EEREY 1R lor) 2k rbBthofy ace

nunber of ofR{nRIrd p&ttérﬁnﬂléﬂétréarEQBpec1a senllls telogen effluvium and

canities.

‘3. The use of a carnitine compound according to Claim 1 or 2,
wherein R* is propionyl group, isobutyryl group, valeryl group,
hexanoyl group, 4-methylvaleryl group, heptanoyl group, 2-
propylvaleryl group, nonanoyl group, undecanoyl group, 10-
undecenoyl group, tridecanoy; group, tetradecanoyl group,
pentadecanoyl group, hexadecanoyl group, heptadecanoyl group or
linoleoyl group; and R® is propyl group, pentyl group, 2-
methylbutyl group, ischexyl group, heptyl group, nonyl group,
decyl group, undecyl group, dodecyl group, tridecyl group,
tetradecyl group, pentadec§l'group or 10-undecenyl group; and X~
is an anion of a pharmaceutically acceptable acid selecteg from

the group consisting of chloride, acetate, citrate, nicbtinate,

nitrate, sulfonate and salicylate.

4. The use of a carnitine compound according to Claim 1 or 2,

wherein R* is an aliphatic acyl group having 3 to 15 carbon atoms.

5. The use of a carnitine compound according to Claim 4,



nunber of Rferr] is 3; (3) in the case of the sumipo F fhé“car%bﬁ EEE ers
bei'ng 12, a co6nbi nation that the tarbon number of Rberr23:ARR19g7 .|
2 It he

and the carbon i 5= ==C4) _in the d

car bon nunbers lﬁ“g Ilﬂ"lmlﬂgrlm neg B at t@ﬁbéﬁﬁtﬂQ%H@‘é@W? fﬁ"' I%[ﬁf] S
3 and the carbon® numbér Jf ei;;;ﬁﬁﬁ;ﬁ‘p :
nunmber of Rlerr] is 11 _aad™ ' Gnber of Rlerr] is 3; (5) in the
case of the sumof the EETE%ﬁehunbers being 15, a conbination that the

car bon nunber of R[err] is 4 and the carbon nunber of Rerr]. is-11; (6) in
the case Wwieneia@ 8linisf Propianylproupunbrabitydvdgereupa %Lﬂmagmﬁpt haT t he
carbon nunp r of Is 3 ,and the carbon nunber err] is 13

conbi natl"‘!ﬁ1: ]EL‘XE- é‘?‘?ﬂfb hexapeyl Broyhor hepﬂ:gngygr@r% d"@tdﬁﬁﬁ"ﬂﬂﬂber of
Rlerr] is 11, a

nb h b nb f dth
car bon n@ﬁﬁ@? 096%E8a$$ééoqbg%8%éot té§3§ﬁ$%gﬂéfoﬁhé&5éﬁ%ﬁﬁ&%ﬁﬁ§8ylanh the
t
the car b REOEPIOR Fre i eyioEvElas peitd T arbln” e OB fSe 'S
(7) in tfHéﬁE@ieg9Bubbehonyl group, undecyl group, dodecyl group, tridecyl

group, tetradecyl group or pentadecyl group.

6. The use of a carnitine compound according to Claim 1 or
Claim 2, wherein R* is an aliphatic acyl group having 4 to 18
carbon atoms, and R® is an alkyl group having 11 to 15 carbon

atoms.

T. The use of a cérnitine_pompound according to Claim 1 or 2,
wherein the sum of the carbon number of the aliphatic acyl moiety
of R* and the carbon number of the alkyl moiety or the alkenyl
moiety of R’ is 6 to 33.

8. The use of a carnitine compound according to Claim T,
wherein the combination of the carbon number of R* and the carbon
number of R® is selected fram the group cohsisting of (1) in the
case of the sum of the carbon numbers being 6, a combination that
the carbon number of R* is 3 and the carbon number of R% is 3;
(2) in the case of the sum of the carbon numbers being 8, a
combination that the carbon number of R* is 5 and the carbon
number of R® is 3; (3) in the case of the sum of the carbon

numbers being 12, a combination that the carbon number of R* is 5



sum of the carbon nunbers being 17, a conbinati nngﬁgﬁcﬁﬁmkpgpgpﬂ MUnber of
R ecr] i1s 4 and—the- carbon*nunbe{ of rr] is %3, a | a%} n hat "t he

car bon nunber car bon nu ehatof = or a
conblnatlon th§ m ﬂ& H uﬂ er
i's en ;

R err case *of

rr aa—the——eakh U] r is
Lnd) s of 1 SUDSTRNE AP SRty ARTL (B4 5 | 5
conblnatlon t hat the carbon nunber of R[err] is 3 and the carbon nuiber of
Rlerr] is 15, a conbination that the carbon nunber of R err] is 4 and the
carbon nunmber of Rlerr] is 14, a conbination that the carbon nunber of
Rlerr] isarsd dme cagboar bembemwfodF s 'K )] insthe, casel @f ctdmbisnatmﬁn t hat
the carbon nunber of R 4 is 6 and the carbon nunber of Rerr] is 12, a
conbinati%hﬁtQ%ﬁboﬂhéumb%W$xhﬁhﬂﬂnﬁ s dfcqyghdnatips Vh%ﬁuPHQNSQEQPBOHU%@ﬁber of

Rlerr] is conbi nati on tha st he rbon nu f err] is
9 and t heofch bé® 3né%e$h%f°@'[b9ﬂr pumien) of; R2oAsi ﬁﬁt‘?%nat lf‘ﬁgl‘ég bon]

that the tiah GO RAFBEF BIMGErort] it otd ol aba fbe SrER AUMBEr 8 B erd] 1o
> ora Cofb ('Ef’}t mn%@a&aég of %ﬁgoguﬂu&)q{heoka?%ﬁrrluﬂlbser]ss b%'iﬂgt ?5" car bon

combination that the carbon number of R* is 4 and the carbon

number of R% is 11; (6) in the case of the sum of the carbon
numbers being 16, a combination that the carbon number of R* is 3
and the carbon number of R® is 13, a combination that the carbon
number of R* is 5 and the carbon number of R® is 11, a combination
that the carbon number of R* is T and the carbon number of R® is
9, a combination that the carbon number of R* is 11 and the carbon
number of R* is 5 or a combination that the carbon number of R*

is 13 and the carbon number of R® is 3; (7) in the case of the

sum of the carbon numbers being 1T, a combination that the carbon
number of R* is 4 and the carbon number of R® is 13, a combination
that the carbon number of R* is 5 and the carbon number of R’ is
12 or a combination that the carbon number of R* is 6 and the -
carbon number is RS is 11; (8) in the case of the sum of the
carbon numbers being 18, a combination tha% the carbon humber of
R* is 3 and the carbon number of R® is 15, a combination that the
carbon number of R* is 4 and the carbon number of R’ is 14, a
combination that the carbon number of R* is 5 and the carbon
number of R% is i3, and a combination that the carbon number of R
* is 6 and the carbon number of R® is 12, a combination that the

carbon number of R* is T and the carbon number of R® is 11, a



number of Rlerr] is 3; (9) in the case of the “The, cékgéi'é
bei'ng 19, a conbination that the carbon nunber fio™ rza Aé and fhe carbon
nunber of F{erTT—TS 15_“H_C0nb|nat|on that thejic rbo u gﬂg Rlerr] is 6

and the carbon |§:;§L conbinatton tHat thE car bo mber
of Rlerr] is 8 &m mm nher_otiR| err] Q‘{T %ﬁ nﬁ?rﬁﬂ'i" ﬁQQ'x
t he carbon nunber emr | si s*:13F7and ‘the carbon nunber of R err] 15 6, a

combi nation that the carbon nunbeg.fg;J#eNr] is 15 and the carbon nunber of
Rlerr] is 4, or a conbination that the carbon atons of R err] is 16 and the
car bon nmmlr‘@ftla[‘leth?tl@'@ .carpeo) numbeheofc 4'e isf St ard st,hﬁ ¢anbRE car bon
numbers being 20, a_conbination that the carbon nunber of Rerr] is 5 and

the car bdtmhamet Bf Ep 91 |2 icombg nahien iphatattnén CRREEN t HamReL lS’(ganuh'Ber of
th b that th

car bon nuHb @b ER] GRF OB SUBERACFhE cL¥ b 1 GRBBLNBFLEY %@attb‘)?l, a

nmbi nat t hat t f 11 d nb f
Rorr] i SRR BUBBAE: Aa ortd it 2PRcten %&%nﬁ@bgﬂw%@ Be8r 4 ana
th b f f h b
nunber s B SEiof E@%ﬁf% cBrEPRatilye Sr o 501 add %Rﬁa?ﬁ’fﬁ. S & and
th bap, 3 t nb f
R[:r(r:?rl S Mg? Ee car o]n(grzan%etr:h%f elrdrﬂf?tlh@nsm]hhait Eﬂc}gnc%?ﬁgﬂ]ozut hg[ °
the car bofunbereebe®hg RIS 1d dombiRafiéh t#at the carbon number o R* is 4

and the carbon number of R® is 15, a combination that the carbon

number of R* is 6 and the carbon number of R® is 13, a combination
that the carbon number of R* is 8 and the carbon number of R® is
11, a combination that the carbon number of R* is 13 and the
carbon number of R% is 6, a combination that the carbon number of
R* is 15 and the carbon number of R® is 4, or a combination that
the carbon atoms of R* is 16 and the carbon number of R® is 3;
(10) in the case of the sum of the carbon numbers being 20, a
combination that the carboﬁ number of R* is 5 and the carbon
number of R5 is 15, a cdmbination that the carbon number of R* is
T and the carbon number of RS is 13, a combination that the carbén
number of R* is 9 and the carbon number of R® is 11, a
combination that the carbon.number of R* ié 11 and the éarbon
number of R® is S or a combination that the carbon number of R* is
13 and the carbon number of R% is 7; (11) in the case of the sum
of the carbon numbers being 21, a combination that the carbon
number of R* is 8 and the carbon number of R5 is 13, a combination
that the carbon number of R* is 16 and the carbon number of R’ is

5 or a combination that the carbon number of R* is 18 and the



nunbers belng—zz——a eofrbi frattont hat the carbon nu 11" and

the carbon nu 11 S conblnatlon tE@é ________ nunber of
Rlerr] is 7 an |ﬁ H ig) H SoiRem ] i 80 Pt the
car’bon number *and-'lme arb o] 1 Etéa?) in

the case of the sum of the carbon® ﬁEﬂb&rS belng 23, a conbi nati on that t he
cafbon nunmber of Rlerr] is 8 and the carbbn number of Rlerr] is 15; (14)

h f th nmbers b h
{Retcﬁrﬁic?&h%%ép%&%?% rrﬁ o 35 T e ose dtie S REER? 1< 15 a
of 'R o1 1]5Akbof] nybErS St 228 ﬁﬁtbﬁéﬁﬁa Bt e G en%?‘@?@frié‘f“ 16 and
the carban nuhar ol HE"edoich Ninbd®)of Tt 1S §75% Yodfibaribl ghathe

car bon n ers being hat t ¢ ta? bon

13 and t by GhBBnIHIRGEE Ofr Fheie] 71 and SRt ArBORbAgMdORE Rt 1khes cr Do

nunber of err] 1s 15 and the car er o err I'n the
case of tecmbinatibhetkat ke Bﬁf"@@ﬁsmhﬁdé}g o@‘7R"al§0ﬂ3)'d?ﬂt ttﬂ@ ‘EBabon he
carbon nunmber of Rlerr] is 16 and the carbon nunber of Rerr] is 11; (17)
in the canmiefr offeRSubsod; t(Q)canbohe neadeerof bhenguR&f aheobirbehi on t hat

t he carbon nunber of R err] is 15 and the carbon nunmber of Rlerr] is 13, a
conbi nat imumberat beihg 23y Eorcombihetiad thadr thei santoramumbes ofir Bbnisunber
of Rlerr] is 11 or a conbination that the carbon nunber of Rerr] is 16
and the dhransh thenparben mymber] of sRA12is difg (184) im thee caseeobf theeswuim of
the carbon nunbers being 30, a conblnatlon t hat the carbon nunper of

Rlerr] i of14hengarhen puurarshbabeg &3, @ gompingtien that the carbon
number of R* is 13 and the carbon number of R® is 12, a

carbon nunber of Rlerr] is 3; (12) in the case of'EE Lﬁpnqéflgﬁﬁb rbon
err

combination that the carbon number of R* is 14 and the carbon
number of R’ is 11 or a combination that the carbon number of R*
is 16 and the carbon number of R® is 9; (15) in the case of the
sum of the carbon numbers being 26, a combination that the carbon
number of R* is 13 and the carbon number of R® is 13 or a
combination that the carbon number of R* is 15 and the carbon
ﬁumber of R® is 11; (16) in the case of the sum of the carbon
numbers being 27, a combination that the carbon number of R* is 16
and the carbon number of R® is 11; (17) in the case of the sum of
the carbon numbers being 28, a combinationlthat the cafbon number
of R* is 15 and the carbon number of R5 is 13, a combination that
the carbon number of R* is 17 and the carbon number of R® is 11
or a combination that the carbon number of R* is 16 and the
carbon number of R® is 12; and (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 carbon number of R’ is 15.



| S

9: - The use of a carnitine conmpound according to'Cﬁa1n18 Mhe?éun the
sunaof the carbon nunber of R[err] and the carbon nunber |s 14
to 26. 10. The usep "1 or 2 ' Fern err )

tridecanoyl group; an EQEE “LEE he ; HToup 11 c ound
repr esent ed—JoV’t‘he fornul a err] SUbSt't”te\MISe | n{%[pé? é)%ry

Rl err] eac i :] and R err] represent a
cofrbi natio m‘m““m“a![ r] IS pent adecanoyl group and R err] is undecyl
group; erry s valeryl group and Rlerr] is tridecyl -group;

Rlerr] is propronyl group and R err] is undecyl group, Rerr] is
trrdecangy group and err] is pentyl r?Ef Rlerr]. is Beptanoyl
group and®-R[ er ThE B§endhya Carsdine compayns: @rcpsdingecta lyCeup and

tyl :
Lerr] Ts wherein the Sum of the carbon number of R* and the carbon number

of RS is 14 to 26.

10. The use of carnitine Claims 1 or 2, wherein R! is

tridecanoyl group; and R® is heptyl group.

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

CH, COOR®

|
CHOR® (1)

1 . -
CH, - N* R2
\ R 3

Wherein R' to R® each represent methyl group; R* and R®
represent a combination that:

R* is pentadecanoyl égeup and R® is undecyl group;

R* is valeryl group and R® is tridecyl group;

R* is propionyl group.and R® is undeeyl group;

R* is tridecanoyl group and R® is pentyl group;

R* is heptanoyl group and R® is nonyl group;

R* is undecanoyl group and R® is pentyl group;

R* is valeryl group and R’ is undecyl group;

R* is undecanoyl group and R% is heptyl group;

R* is tridecanoyl group and R® is heptyl group;



Rierr} is valeryl group and Rerr] is undecyl group'FL_ C:M§ﬁ¥$QEHS

undecanoyhk—graup and R err] is heptyl group; R[err 3'&PRWQ canoyl
group and F@ rr] is heptyr—group; - LS. Lsobutyryl
groeup and ﬁ group, yd=—gr d
Rierr] is h” "Jmmtﬂ Rl er rT’ S 4%”5‘&?5 e'\FI ?(fE Ciaf%&}]

Rl err] is dodecyl gﬂbu * Rlerr] is 4- nethylvaleryl group and R err]
i s<tridecyl group; R[err] S |sobutyryl group and Rlerr] is
tetradecyl grou Rlerr]-is valer group and Rl err] is pentadecyl
group; Fé)erlrs] 1ssbptmbrgybugrau@ éﬁwdlSQ[té‘rlld]?CVé geeRdecyl group;
Rerr] is hexanqy group_and R err] dec rou and X err]

represents an ahi 8 BFOHl®Mb#d§E@GtﬁB@IRy'H%dgﬁ geVé group; asid.  12.
aim1l wherein_ t ani o

The conpound a ord|
phar maceut i cal ﬁ{/h pl“%’ﬁ@ﬁ"@cﬁeﬂ'y SEEAUR AKh FSe Iléctiegew%rﬂrf%@?gr oup

consi sting of Ior| e at.e Itrate, ti.na ate, sul fonate
and sallcglate%p ﬂ me€h€¥valeryi group anc{(ﬁ(g %ridecy gro D;

R* is isobutyryl group and R® is tetradecyl group;’

R* is valeryl group and R® is .pentadecyl group;

R* is propionyl group and R® is pentadecyl group;

R* is hexanoyl group and R® is undecyl group;

and X~ represents an anion of a pharmaceutically acceptable

asid.

12.  The compound according to Claim 11, wherein the anion of a
pharmaceutically acceptable acid is an anion selected from the
group consisting of chloride, acetate, citrate, nicotinate,

nitrate, sulfonate and salicylate.

13. The compound according to Claim 11, wherein R* is

tridecanoyl group; and RS i;'heptyl group.

14, (R)-(3-heptyloxycarbonyl-z-tridecanoyloxypropyl).

trimethylammonium nitrate.

15. A use of (R)-(3-heptyloxycarbonyl-2-tridecanoyloxypropyl)
trimethylammonium nitrate for producing a topical preparatons for

promotion of hair growth in human being or an animal.



13. ' The compound according to daim 11, mheréfﬁ?ﬁ{gp[] i.s . fEidecanoyl
group; and Rlerr] is heptyl _group. 14. I i
(R) - ( 3- heptyToxycar bonyl - 2- t Y decanoyl oxypr opyl| ohil. TREWPRBAI uh nitrate.

1 et RN 5 72 SO 085 o 105

*

pronotion of *haftr grothfi n human being or an ani mal . 16. A use

of" (R) - (3-hept yl oxycar bonyl - 2-tri decanoyl oxypropyl ) tri met hyl anmoni um
nitrate, far producing a topical preparations_for prophylaxis or treatnent

of male J&terf usepeli ) dB3sheptyloxwmanbosylrdrbitdeadnaylexyprapyl tanit es.

trimethylammonium nitrate for producing a topical preparations

for prophylaxis or treatment of male pattern alopecia, alopecia

senilis, telogen effluvium and canites. .



— - sl

CARNI TI NE COVPOUND AND THE USE THERECF Abstr cm;. LD sﬂré‘@ééﬂhh -
carnitine conpound represented by the fomula ?hg erein
Rlerr] to R err] each represent an al kyl grouq bamgﬁb o qato 6 carbon
atons; R[err] represents an aliphatic acyl Sy LIy 3‘"'@ 19p%ar bon
atons whi ch may be substi - tutedyg Rl er yT group
having 3 to 31 carbon atons which nay be substituted, or an al kenyl

group having 3 to 31 CWI@WRWQ%]&SWM tuted; and
X[err] represents an a eutr cal - y acceptabl e acid,
and the uge ﬁf $tparnitine deri Vvative for producing a topical preparations
for prono B3t hair growm h in human beings or animals, and a topical
preparations for prophylaxis or,treatnment of male pattern al opeci a,

al opecia senilis, tel ogen ef f1 uvi um and caniti es.

Disclosed is a carnitine compound represented by the fomgla

(L) ¢ . ' , '
FH;COOR’
. CHOR! ]! X~ ‘ (1)

|
CH; — N"< R?

RJ

wherein R! 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 represeats an élkyl'group having 3 to 31

carbon atoms which may be substituted, 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, -
and the use of a carnitine derivative for producing a topical
prepgrations for promotion of hair growth in human beings or
animals, and a topical preparations for prophylaxis or treatment
of male pattern alopecia, alopecia senilis, telogen effluvium and
canities. '



